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PREFACE

This report is a contribution to the Wildlife and Fish
Habitat Relationships Program of the U.S. Department of
Agriculture, Forest Service. Professional concerns for
wildlife community, management, as well as recent leg-
islation, such as the National Forest Management Act of
1976, have given impetus tothe Program, whichseeksto
maintain viable populations of all existing native verte-
brates on lands administered by the Forest Service. To
achieve this broad goal, the habitats, life histories, and
distributions of all vertebrates that potentially inhabit
management units must be compiled in a standard habi-
tat classification scheme. When species occurrences
have been verified for the area under consideration,
management indicator species can be monitored to de-
tect population changes. Indicator species must include
federally listed endangered species; species whose spe-
cial habitat components may be affected by management
practices; species commonly hunted, fished, or trapped;
and, finally, species whose population changes likely re-
flect the impacts of management activities on other
wildlife species in the community. While routine moni-
toring of indicator species to detect population changes
of other species is a future goal, all efforts toward the
development of such a procedure must be based on ac-
curate biological knowledge and habitat associations.
Thus this report, the stimulus for which came from the
development of guidelines for the management of
wildlife in the Blue Mountains of Oregon and Washing-
ton (Thomas 1979). The format closely follows that of
Verner and Boss (1980) in order to contribute to a na-
tional compilation of forest-wildlife habitat relation-
ships.

Our approach was to compile the available informa-
tion on the life history, distribution, and habitat for each
inland vertebrate occurring in New England and then
obtain critical reviews by known experts. This report is
based partly on information that was originally available
in three separate volumes on northeastern wildlife. The
original volumes were limited and were intended for
USDA Forest Service use in wildlife habitat management
on the Green Mountain and White Mountain National
Forests:

DeGraaf, R.M.; Witman, G.M.; Lanier, ].W.; Hill, B.];
Keniston, ].M. Forest habitat for birds of the North-

east. Milwaukee, WI: Forest Service, Eastern Re-
gion; 1980. 589 p.

DeGraaf, R.M.; Witman, G.M.; Rudis, D.D. Forest hab-
itat for mammals of the Northeast. Milwaukee, WI:
U.S. Department of Agriculture, Forest Service,
Eastern Region; 1981. 182 p.

DeGraaf, R.M.; Rudis, D.D. Forest habitat for reptiles
and amphibians of the Northeast. Milwaukee, WI:

U.S. Department of Agriculture, Forest Service,
Eastern Region; 1981. 239 p.

We trust that this information contributes to the
sound management of forest wildlife communities in New
England and elsewhere. We urge researchers to field
check the information in the species/habitat matrices;
such work is vital before the application of indicator spe-
cies to wildlife management.




INTRODUCTION

New England’s forests provide a diversity of habitats
that support a range of wildlife communities. Now mostly
forested, the New England landscape has changed dra-
matically in the last 350 years. Once covered by the pri-
meval forest, the land was cleared for agriculture, slowly
until about 1750, then at an increased pace until 1820,
when 75 percent of the arable land in southern and cen-
tral New England was in farm crops and pasturage. A
century later, these figures were reversed, and New En-
gland was about 75 percent forested -— the result of an
era of farm abandonment that began in 1830 with the
opening of rich farmlands in Ohio via the Erie Canal.
The building of railroads, the Civil War, and even the
California gold rush all contributed to the exodus of
farmers from the stony hills so arduously brought under
cultivation.

The reversion of the land to forest began at once,
producing the “old tield"” pine stands that reached har-
vestable size just after the turn of the 20th century. To-
day, New England supports a diversity of forest cover
types. Major types include eastern white pine/northern
red oak/red maple, red spruce, paper birch, northern
hardwoods, spruce-fir, (Fig. 1). In some areas, admix-
tures of aspen, paper birch, red maple, hemlock, as well
as many open, wetland, and other habitats occur.

Forest management activities — primarily timber
harvest, fuelwood management, and road building —
are the dominant influences on wildlife habitats. This
publication presents the habitat associations of all inland
species of New England wildlife in one habitat classitica-
tion scheme. This information will provide forest man-
agers, wildlife biologists, and other resource specialists
with a ready source of information on the habitat needs of
all forest wildlife species in New England, and thereby
will assure the continued existence of all important, ap-
propriate wildlife habitats in the managed forests of New
England. The key to planning the management of all
wildlife species is to know their habitat requirements and
to provide them in a variety of combinations that meet the
needs of as many species as possible. To thisend, wildlife
must be viewed as wildlife communities that respond
over time to habitat changes.

Management of wildlife on public lands is a respon-
sibility shared by various state and tfederal land manage-
ment agencies. By agreement, states generally manage
or regulate wildlife populations and federal agencies
manage habitats. Naturally, close cooperation is re-
quired to meet wildlife management goals. This manual
provides only habitat information — wildlite population
goals must be developed through the coordination or ac-
tivities of all involved agencies.

Traditionally, wildlife management — whether on
federal, state, or private lands — was concerned pri-
marily with game species. The reason for this emphasis is
simple — the basic sources of funds for wildlite manage-
ment were derived from hunters’ expenditures, pur-

chase of licenses, and payment of an excise tax on sport-
ing arms and ammunition through the Pittman-Robert-
son Act, otherwise known as the "Federal Aid to States in
Wildlife Restoration Act” (P.L. 75-415, as amended).

Recent legislation has mandated that ecological
considerations have an important role in forest manage-
ment and related resource-use decisions. These statutes
that require that land management practices recognize
all wildlife include:

Fish and Wildlife Coordination Act (16 U.S.C. 661-
666c, 1934 as amended): Seeks to protect fish and
wildlife habitats by requiring the U.S. Fish and
Wildlife Service and the National Marine Fisheries
Service to review and report on proposed water
and associated land development projects. Evalua-
tions cover projects receiving funds through the
Federal River and Harbor Act of 1899, Sections 402
and 404 of the Federal Water Pollution Control Act
as amended 1972, and other appropriate Acts.

Multiple Use and Sustained Yield Act of 1960 (P.L. 86-
517): Directs the USDA Forest Service to consider
all renewable resources in conjunction with one
another.

National Environmental Policy Actof 1969 (P.L. 91-190):
Encourages productive harmony among man and
his environment; requires that any federally fi-
nanced project be evaluated and environmental
impacts, including those on fish and wildlife, and
alternative opportunities, be identified.

FEndangered Species Act of 1973 (P.L. 93-205): Calls for
conservation of endangered and threatened spe-
cies, and of the ecosystems supporting them. Criti-
cal habitats required to assure survival and restora-
tion of endangered species are identified, deline-
ated, and maintained.

Sikes Actof 1974 (P.L. 93-452): Calls for new directions
and cooperation with the states in planning and
management of wildlife habitat on federal lands.

Forest and Rangeland Renewable Resources Planning
Actof1974 (P.L. 93-378): Directs the USDA Forest
Service to inventory natural resources in the Na-
tional Forest System and provide comprehensive
plans for their management.

Federal Land Policy and Management Act of 1976 (P.L.
94-579): Established national policy to retain rather
than dispose of the National Resource Lands, and
directs that those lands be inventoried, uses be
planned on a multiple-use and sustained-yield ba-
sis, and that lands be managed on a sound ecologi-
cal basis, with habitat provided for fish and
wildlife. Land use plans and regulations must in-
clude protection of public land areas of critical en-



Figure 1.—Forest cover types—aspen, paper birch, northern hardwoods, red maple, northern red oak, white pine/
northern red oak/red maple, balsam fir, eastern white pine, red spruce/balsam fir, red sp

ruce, and eastern hermlock.

i T

Twin Mountain, New Hampshire
August 1985




e et Ml o
; i%?! .._... am T

IV\\.\. J‘Iﬂ_..,

: NOOET WK S . ...? ._.%

Tl "W, A
A A
N e _\t T i
_ eav a.r.wm.t kil Nt
01!*’ l'iit_ : -
R

é._

=]
™
=
e
vl
|
<G
e

I
B
O
5
=
A
7
[
75|
s

West Milan, New Hampshire

August 1985




...11.} ;
L4

.:n

._._

)
3=
s
w0
Q,
g
S
T
=
o)
=4
g
g
<
~
)
O]

w0
ISe}
o)}
—
@
3
o
3
<

PAPER BIRCH




SUGAR MAPLE — BEECH — YELLOW BIRCH

r‘.l. t

] - . -
" o) :. S RSN i
g am 4 & P 4 » f LES =
y R _“_mpw L ] § . Sogh
g_-——‘ﬁh L S 1] T .
- P "

ol T

Berlin, New Hampshire
July 1984




2
D
w0
S
=
o)
@
w
[}
T
=
k7]
—
)
<
£
=g

RED MAPLE




Ichertown, Massachusetts

August 1985

fd
]
By
<
=
A
[N
o
!
s
<
O
A
i
=
Z
=
=
=
=
£
O
Z
_
[T}
Z
[a ¥
28]
=
i
=

Be




. & -~ e b A ‘r..
DY WRSTETRER Y

S
voi | PRI B

»
I
(0]
a
7|
oo
A
o
[¥5]
73
T
[ =
O
=

Ware, Massachusetts

August 1985




Sunderland, Massachusetts

-
=]
(=}
ful
=
o
=
=
au
fa]
=
w2
g
[l




BALSAMFIR

Berlin, New Hampshire
August 1985

10




t
e
1S
g
$—
o

=

sg
o2

oo

-

=2

RED SPRUCE




= s A e - W

ﬁ.g,ifrlﬁ ; aw &
T S N TN, ﬁa‘ﬂ.. tﬂ‘ #gd %4
3 Il ./ .

7

L

EASTERN HEMLOCK

Petersham, Massachusetts

August 1985




vironmental concern. This refers to delineated ar-
eas of public lands where special management at-
tention is required to protect and prevent irrepara-
ble damage to important fish and wildlife resources
or other natural systems or processes. In resource
inventories, priority shall be given to designation
and protection of areas of critical environmental
concern.

National Forest Management Act of 1976 (P.L. 94-588):
Requires, among other things, that research be
conducted to ensure that land management sys-
tems will not substantially impair land productiv-

ity.

Wildlife habitat improvement continues to be an in-
tegral part of the management of the national forests. All
wildlife species have important roles — functions — in
ecosystems, and so, must be considered in land manage-
ment practices. The broad objective of the wildlite habi-
tat program of the Eastern Region of the Forest Service is

to maintain a diversity of habitats to ensure that popula-
tions of all native wildlife species and communities con-
tinue to be represented on the national {orests.

Species Included

Notes on life history and habitat associations of 338
inland (nonmarine) species, grouped into sections by
taxonomic class, are included in this report. Species
within each class are arranged in phylogenetic order.
Special status designations for certain species are listed
in the Appendix. Additional groups of strictly coastal,
migratory, and accidental species are not covered in de-
tail but are also listed in the Appendix.

Species/Habitat Matrices

Species habitat matrices present summary informa-
tion in a simple, condensed, tabular form (Fig. 2). These
matrices are the most important parts of the report. Fa-
miliarize yourself with their arrangement and the ele-

Figure 2.—The key to elements in the species/habitat matrices.

/—Check here if species Habitat
is in your area — | |
Terrestrial Wetland/Deep Water Other
- Upland field Palustrine Riverine Marinef| 2|65 Q12| @
8 2l ololalelv ololx|»|[0]ejolelo|v|cleln]lz|m|ol® A HEHE
e g leiadlg12i18|g|alciT|lB|2(8|3|818|%(5|s|5 18|82 |® clg
8 S HZ1%(°|6|c(5(8(2|31]i9]15(|° |6 al® |8 |8 |85 (2]|,|[8]a 3o
2 Special habitat o |3 NEAEAERE! 31£(2 e 3 DIR|E18|[2(=% o | €
3 SPECIES needs < 1|8 a o FERERE 8|38 @ £le
3 © = N 2121513 ~|8 2|3
g g g5 212 dlg
Ak g
5 Z
{ B | .
s——Breedmg season
W . .
LA \Breedmg and feeding D \
\ W!nter . \ Utilized habitat
Endangered species Winter feeding Preferred habitat
[ 8 | ————Breeding
| N8 | ———— Nonbreeding
Check here if species Hablltat
/[ is in your area
5 ]\ 0 > ) z o z DZS o:] m ) 2 m
g gl 2 8 ] g & ||&gs| ¢ ] g 2 5
Y 4 3 < z 3 z 333 @ 2 g 4 2
g 3 g o o o » %0 3 5 9 1 El
a @0 3 Bl o 3 °33 - 5 < g >
=4 o - - = a @
2 c S > ® 3 @ r @ T (1] @® 3
3 SPECIES Special habitat needs g Y 2 el s ) 5
3 £ 8 8 © o, 8
@ Lol x x 3 @ =
2 | ° 3
o =
sse[St L] s [se[St L] [STse[SLTu] [SsTSe[StL] [SIsefstTC] [S[se[StT L] [S[SeSt L [SISe[St L] [SISaSt L] [SIsest L] [S]sels L
I B8 A -
| Great Biue Heron Undisturbed traditional rookery BF \\— Uneven-aged [—— > Preferred habitat
Ardea herodias W | . ] s .
k\\zll? Large sawtimber Utilized habitat

‘-&
Winter
Breeding and feeding

Winter feedin
Breeding season

—— Sawtimber
Sapling through poletimber
Regeneragtion through seedlings

13



ments that they contain. Two sets of matrices are pro-
vided, one for forest cover types, another for nontorest
types — terrestrial, wetlands, and other habitats.

Special Habitat Features

Special habitat teatures are listed tor many species.
These features are considered to be essential for that spe-
cies to occur regularly or to reproduce. Many species
are generally associated with a given forest type or
group of types — cavity-nesting watertowl, tor example.
But the special habitat feature — here it is water —
must also be present. Thus, the species/habitat associa-
tions must be viewed as a complex of within-stand or spe-
cial habitat requirements occurring in species’ overall or
general habitat. Some special habitat features can be
provided through forest management — the aforemen-
tioned cavities, for example, either by delayed rotation
or streamside bulffer strips where timber harvest is pro-
hibited — but the stream or pond cannot.! The special
habitat teatures entered in the matrices are taken from
the larger classification below.

Aquatic

Open water

Shallow marsh 1.5 feet (0.5 m)

Moderate depth 1.5 to 6 feet (6.5 to 1.8 m), af least |
acre (0.4 ha)

Deep marsh > 6 teet (1.8 m)

Submerged vegetation — typically coontail (Cera-
tophyllum)
Floating vegetation — typically spatterdock

(Nuphar) or pond lily (Nymphaea)
Emergent vegetation — cattail (Typha) or bulrush
(Scirpus)
Shrubs at water’s edge
*Dead standing trees 6 to 8 inches (1.5t0 20cm) d.b.h.
*Dead standing trees 9 to 12 inches (23 to 30 cm)
d.b.h.
*Dead standing trees 13 to 19 inches (33 to 48 cm)
d.b.h.
*Dead standing trees > 20 inches (51 cm) d.b.h.
Down and decaying trees at present
Islands present
Springs
Stream banks — grass — topped, (stable)
Banks
Relatively stable water level
Intermittent stream flow
Small stream < 10 feet (3 m) wide
River
*Light shade on water — 10 to 25 percent
*Moderate shade on water — 25 to 75 percent
*Deep shade > 75 percent
Bedrock bottom
Boulder bottom
Cobble bottom

lSpecial habitat features that can be provided through for-
est management are marked with an asterisk (*).
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Gravel bottom

Sand bottom

Mud bottom

Organic bottom

Flow < 50 cubic feet per second (1.5 m? per second)
mean annual flow

Flow between 50 to 1,000 cubic feet per second mean
annual flow (1.5 to 28 m3 per second)

Flow between 1,000 to 5,000 cubic feet per second
mean annual flow (28 to 142 m? per second)

Flow > 5,000 cubic feet per second mean annual flow
(140 m3 per second)

Water temperature 32 °Fto 50 °F (0 °C to 10 °C)

Water temperature 51 °Fto 70 °F (11 °C to 21 °C)

Water temperature 71 °F to 80 °F (22 °C to 27 °C)

Water temperature > 81 °F (27 °C)

High 0, concentrations — > 9 ppm (9 mg/L)

Moderate 02 concentrations — 6 to 9 ppm (6 to 9 mg/
L)

Low Oy concentrations — < 6 ppm (6 mg/L)

High pH level — > 8.4

Moderately high pH level — 7.1t0 8.4

Neutral pH — 7.0

Moderately low pH — 6.9t0 5.6

LowpH — < 5.6

Terrestrial characteristics (stand area)

* JtolOacres(0.4to4ha)

* 11to 50 acres (4.5 to 20 ha)

* 5] to 200 acres (21 to 80 ha)
*201 to 500 acres (81 to 200 ha)
*501 to 1,000 acres (22 to 400 ha)

Locators

*Forest interior

Aquatic — terrestrial ecotone
*Opening — shrub land ecotone
*Opening — wood and ecotone
*Shrubland — forest ecotone
“In opening interior

Canopy features

*None

Scattered < 1 percent to 4 percent closure
*Open 5 percent to 30 percent closure
*Moderately closed 30 percent to 60 percent
*Closed > 60 percent closure

Dead trees

*< 6inches (15 cm)

*6 to 8 inches (15 to 20 cm)
*9to 12 inches (23 to 30 cm)
*13to 19 inches (33to 48 cm)
*> 20 inches (51 cm)



Structure

*Canopy only
*Canopy with one intermediate layer
*Canopy with two intermediate layers

Other features (man made)

Abandoned buildings

Dumps

Railroad grades

Power lines

Manure piles
*Sawdust piles

Mine spoils

Ground cover type

Exposed soil

Moss

Litter

Rocks
*Fallen logs
*Slash piles

Herbaceous vegetation

Vines

Brambles

Fence rows
*Ericaceous shrubs
*Coniferous shrubs
*Deciduous shrubs

*Mixed shrubs
Ground cover density

*Very light, 10 percent or less

*Light, 11 percent to 30 percent

“*Medium, 31 percent to 50 percent
*Moderately high, 51 percent to 70 percent
*High, 71 percent

Opening type

Lawn, golf course, and so on
Cultivated
Fallow field
Pasture
*Log landing
* Abandoned road
Gravel pit
Fire
*Blowdown
Wet meadow

Soil texture

Bedrock — outcrops
Boulders

Cobbles

Gravel

Sand
Loam
Silt
Clay

Soil permeability

Rapid

Moderate

Slow

Soil pH

Strongly acid, < 4.5t05.0
Medium acid, 5.1 to 6.5
Neutral, 6.6 to 7.3

Medium alkaline, 7.4t0 8.4
Strongly alkaline, 8.5 +

Forest Cover Types

The forest cover types used to describe forest habitats
are based on those in Forest Cover Types of the United
States and Canada (Eyre 1980). Similar types are
grouped, especially when they reflect similarities in
wildlife species distribution and habitat selection. We
have included descriptions of the types as they pertain to
New England. The translation of these types into two
other major vegetation classifications is shown in Figure
3. Forest development is indicated by size class as fol-

lows:

S

Sp

St

Regeneration through seedlings: Live trees
and associated vegetation less than 1.0 inch
(2.5 cm) d.b.h. and at least 1 foot (30 cm) in
height.

Sapling through poletimber: Saplings are
live trees 1.0 to 3.9 inches (2.5 to 9.9 cm)
d.b.h.; poles are live trees 4.0 to 8.9 inches
(10.0t022.0 cm) d.b.h. for softwoods and 4.0
to 11.9 inches (10.0 to 30.0 cm) d.b.h. for
hardwoods. The matrix assumes that stands
are fully stocked, that is, contain approxi-
mately 75 square feet of basal area per acre.

Sawtimber: A stand with at least half of the
stocking in sawtimber-size trees — at least
9.0 inches (23 cm) d.b.h. for softwoods or
12.0 inches (31 cm) for hardwoods.

Large sawtimber: A stand with at least half of
the stocking in large-sawtimber trees — at
least 20 inches (51.0 cm) d.b.h. for softwoods
and 24 inches (61.0 cm) d.b.h. for hard-
woods.

Uneven-aged: Stands of northern hardwood-

cover types that contain trees of all size
classes.

15



Figure 3.—Translation of the Society of American Forester's cover types into two other major vegetation classifications

used in New England.
Society of American Foresters Potential Natural Vegetation Ecoregions of the U.S.
Forest Cover Types & Numbers of the U.S.
(Eyre 1980) (Kuchler 1964) (Bailey 1980)
Red Spruce-Balsam Fir 33 anifer
Northern White Cedar 37 9‘19
Northern Hardwoods-Spruce
Red Spruce 32 2114
Northeastern
Spruce-Fir Forest
96
Balsam Fir 5
Northern
Hardwoods-
Aspen 16 Spruce
Forest
108
Paper Birch 18 Transition
between Northern
Northern Hardwoods
Hardwoods 2113
Eastern Hemlock 23 and
Appalachian| Northern
Oak Hardwoods
Sugar Maple-Beech- 109
Yellow Birch 25
Sugar Maple 27
Beech-Sugar Maple 60
White Pine 21
Red Pine 15
White Pine-Hemlock 22
Northern Red Oak 55 Appalachian Oak
Appalachian Oak 2214
104
North-
White Pine-Northern Red Oak- 20 eastern
Oak-Pine
Red Maple
110
Red maple 108
Black Ash-American Elm- No provision No provision
Red Maple 39

These apply to all forest cover types under even-age
management, with one exception. Only in the northern
hardwoods cover-type group do we list wildlife habitat
associations for uneven-aged stands.

Common and scientific names of trees follow Little's
(1979) Checklist of United States Trees. Names of under-
story plants follow Gray’s Manual of Botany (Fernald
1950).
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The forest cover types and groups are:

e Aspen: This type includes quaking aspen (Populus
tremuloides) and bigtooth aspen (Populus grandiden-
tata) but in New England, quaking aspen is more likely to
occur in pure stands. Common associates are paper
birch (Betula papyrifera) and pin cherry (Prunus pen-
sylvanica), which when occurring in admixture, die out



early. These species occur on a variety of sites and soil
types. The aspen type occurs on most soil types except
very dry sands or very wet swamps. Aspen is unique in
that almost all stands originate as suckers arising from
existing root systems. It will sometimes reproduce from
seed on burns, clearcuts, and other scarified sites.

Aspen is a relatively short-lived pioneer type — it
does not reproduce under its own shade. On dry sites it is
replaced by red pine, red maple, or oaks, on mesic sites
by white pine, and on fertile sites by northern hard-

woods, and on fertile wet sites by balsam fir (Brinkman
and Roe 1980).

e Paper birch: Paper birch is pure or dominant. As-
sociated species include quaking and bigtooth aspen,
balsam fir, red spruce (Picea rubra), white pine (Pinus
strobus), yellow birch (Betula alleghaniensis) and, in
southern New England, hemlock (Tsuga canadensis).
The type pioneers on burned areas and clearcuts, and
grows best on deep, fertile, well-drained sites. Raspber-
ries and blackberries (Rubus spp.) make up a high pro-
portion of the ground cover at the time of establishment
of paper birch stands. These are shaded out in about 10
years, but pin cherry can persist for 30 or more years.
Paper birch is succeeded by spruce-fir in northern parts
of its range, and to the south by northern hardwoods and
hemlock on fertile, well-drained sites (Safford 1980).

e Northern hardwoods (including sugar maple,
sugar maple/beech/yellow birch, and beech/sugar ma-
ple): True northern hardwoods are dominated by sugar
maple (Acer saccharum), beech (Fagus grandifolia),
and yellow birch and occur widely as a pure type in
northern New England. It grades into a mixed hardwood
or transition type in southern New England; associated
species throughout the region include basswood (Tilia
americana), red maple (Acer rubrum), hemlock, white
ash (Fraxinus americana), white pine, balsam fir, black
cherry (Prunus serotina), paper birch, sweet birch (Be-
tula lenta), and red spruce. Northern hardwood is the
basic hardwood type in northern New England, and oc-
curs to an elevation of 2,500 feet (760 m). It prefers fertile
loamy soils and good moisture conditions. Striped maple
(Acer pensylvanicum), witch-hazel (Hamamelis virgi-
niana), and hobblebush (Viburnum alnifolium) are com-
mon in the understory throughout the region. Best devel-
opment of the type occurs on moist, fertile, well-drained
loamy soils. On drier sites, beech becomes more promi-
nent. On wet sites, the type blends into a red/yellow
birch/hemlock or a red spruce mixture. The type tends to
be climax. From New England to Pennsylvania, the
beech-nectria complex has gradually reduced the pro-
portion of beech in many stands (Berglund 1980).

® Red Maple: Red maple (Acer rubrum) is pure or
dominant. In New England, red maple and associated
species are common on wet sites; the type is essentially
pure in southern New England. Associates are yellow
birch, balsam fir, and sugar maple in northern New En-

gland; black gum (Nyssa sylvatica), sycamore (Platanus
occidentalis), and silver maple (Acer saccharinum) in
southern New England. In New England and the Upper
Peninsula of Michigan, it occupies moist to wet muck or
peat soils in swamps, depressions of slow drainages or
along sluggish streams, and so is often found as an inclu-
sion in northern hardwoods on wetter sites (Powell and
Erdmann 1980). It can be differentiated readily from
northern hardwoods by the absence of beech and the in-
creased proportion of yellow birch and red spruce.

e Northern red oak: Northern red oak (Quercus ru-
bra) accounts for a majority of the stocking. Associates
vary according to site and locale, and include black cak
(Quercus velutina), scarlet oak (Quercus coccinea),
and chestnut oak (Q. prinus), hickories (Carya spp.),
and red maple. In New England, the type has a spotty
distribution, occupying ridge crests and upper north
slopes. On better sites, associates are black cherry,
sugar maple, white ash (Fraxinus americana), and
American beech. The type is rare in northern New En-
gland and reaches best development in New England in
western Massachusetts and northern Connecticut on
loam and silt-loam soils. The type is sub-climax — shade
tolerant species such as beech and sugar maple increase
in proportion over time (Trimble 1980).

e White Pine/Northern Red QOak/Red Maple: north-
ern red oak, Eastern white pine (Pinus strobus), and
red maple predominate; white ash is the most common
associate, but others include paper birch, yellow birch
(B. alleghaniensis ), and sweet birch (B. lenta),
sugar maple, beech, hemlock, and black cherry. Occurs
across southern and central New England to an eleva-
tion of 1,500 feet (450 m), generally on deep, well-
drained fertile soils.

This type is common in the transition between north-
ern hardwoods and spruce-fir types in northern New En-
gland, and between northern hardwoods and oak types
— characteristic of central types — in southern New En-
gland. The type often follows “old field” white pine in
New England, where hardwood seedlings and saplings
form the understory (Baldwin and Ward 1980). Common
understory shrubs include witch-hazel, alternate-leaf
dogwood (Cornus alternifolia), mapleleaf viburnum ( Vi-

burnum acerifolium), mountain-laurel (Kalmia latifo-
lia).

® Balsam fir: Balsam fir (Abies balsamea) is charac-
teristically pure or predominant. There are many associ-
ates mostly on moist or wet-site soils in northern New En-
gland; these include paper birch, quaking and bigtooth
aspen, red spruce, and in swamps northern white-cedar
(Thuja occidentalis). In southern New England, hemlock
and red maple are common associates. The type is com-
mon in northern New England, occurring on upland
sites, on low-lying moist flats and in swamps. Pure stands
result (usually) from heavy cutting, blowdown, or follow-
ing infestation of spruce budworm. This type is common
in northern New England, and may be climax in the zone
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below timberline. Only black spruce (Picea mariana)
grows above it (Westveld 1953).

The type occurs extensively in Quebec, where five
distinct subtypes are recognized. In the United States,
the type is not as complex; however, balsam fir is an im-
portant component in the following types in northern
New England: red spruce/balsam fir, black spruce, as-
pen, and paper birch. Common understory species in-
clude speckled alder (Alnus rugosa), mountain maple
(Acer spicatum), and pin cherry (Prunus pensylvanica)
among large shrubs and small trees. Low understory
plants include Canada yew (Taxus canadensis), red
raspberry (Rubus idaeus var. strigosus), blueberries
(Vaccinium spp.), and hobblebush (Frank et al. 1980).

e FEastern White Pine: Eastern white pine is pure or
usually predominant. We include red pine (Pinus res-
inosa) which has a spotty distribution throughout New
England on sandy, gravelly or sandy loam soils, and
white pine/hemlock, a common subtype in central and
southern New England, where it occupies a range of soil
types in cool locations such as ravines and north slopes
(in the southern parts of its range). These other pine
types are included primarily because they support simi-
lar wildlife communities.

Eastern white pine frequently occurs in pure stands;
common New England associates on light soils are pitch
pine (P. rigida), gray birch (Betula populifolia), quak-
ing and bigtooth aspen, red maple, and white oak {Quer-
cus alba). On heavier soils, paper birch, sweet birch,
yellow birch, white ash, black cherry, northern red oak,
sugar maple, hemlock, red spruce, and northern white
cedar are associated in New England, but none are char-
acteristic. The type is widespread in central New En-
gland from sea level to an elevation of 2,500 feet (760 m).
This type occurs over a wide range of conditions and
sites; establishment is often easier on poor sites because
hardwood competition is less. Once established on bet-
ter sites, white pine will usually grow faster than hard-
woods.

White pine commonly pioneers on abandoned agri-
cultural land in New England. The type seldom succeeds
itself, but on dry sandy soils it may persist a long time and
even approach permanence. On heavier soils, white
pine is usually succeeded by northern hardwoods, white
pine/hemlock, or white oak.

Eastern white pine is a major component of two other
New England forest cover types — white pine/northern
red oak/red maple, and white pine/hemlock — and oc-
curs in various proportions in other types throughout the
region.

In pure or almost pure white pine stands, the under-

story is composed primarily of ericaceous shrubs such as
blueberries, huckleberries (Gaylussacia spp.), azaleas
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(Azalea spp.), and mountain-laurel. In New England,
common ladyslipper (Cypripedium spp.) is common on
light soils and highbush blueberry (V. corymbosum) on
wetter sites (Wendel 1980).

® Red Spruce/Balsam Fir: The type may consist of
red spruce and balsam fir or together they may predomi-
nate in a mixture of associates — the composition varies
by site and disturbance history. We include here the
northern white-cedar type and associates, which are
commonly associated in northern New England. Thisisa
northern New England type, occupying moderately to
poorly drained flats, but not swamps. Associates are red
maple, paper and yellow birch, and aspens, primarily,
but also white pine, hemlock, and occasionally black
spruce and tamarack (Larix laricina).

The type occurs near sea level in eastern Maine, from
an elevation of 2,400 to 4,500 feet (730 to 1,370 m) in the
White Mountains of New Hampshire, from an elevation
of 2,500 to0 3,800 feet (760 to 1,160 m) in the Green Moun-
tains of Vermont, and occurs on the tops of some of the
higher Berkshire Hills in western Massachusetts.

The type occurs on two kinds of sites in New England:
(1) poorly drained flats and ridges or benches at lake-
shores, streams, and swamps and bogs, and (2) well-
drained to dry, shallow soils on steep, rocky, upper
mountain slopes.

Stands are usually very dense; the ground may be
essentially devoid of plants except for mosses and few
seedlings of red spruce and balsam fir. Regenerated
stands, however, produce a thick growth of blueberry
(V. angustifolium), creeping snowberry (Symphoricar-
pos mollis), mountain-holly (Nemopanthus mucronata),
raspberry (Rubus spp.), and downy serviceberry (Ame-
lanchier arborea), among others (Griffin 1980).

® Red spruce: Red spruce is pure or accounts for a
majority of the stocking; common associates in northern
New England are balsam fir, paper and yellow birch,
others include sugar maple, red maple, mountain-ash
(Sorbus americana), eastern white pine and eastern
hemlock. Red spruce occurs near sea level in eastern
Maine and from an elevation of 1,500 to 4,500 feet (450 to
1,370 m) inland throughout northern New England on
moderately well-drained to poorly drained flats (but not
true swamps), and on well-drained slopes, including
thinly soiled upper slopes. Red spruce pioneers on aban-
doned fields and pastures in northern New England, and
on these fairly well-drained sites it is usually replaced by
shade tolerant hardwoods, especially sugar maple and
beech. Red spruce is long-lived; barring major distur-
bance is very stable, and older stands develop an un-
even-aged character even though of even-aged origin.
The understory is frequently sparse, or even absent; the
ground beneath stands of red spruce is covered with tree
litter and patches of short-lived red spruce seedlings.



Old-field red spruce contain a ground cover of bunch-
berry (Cornus canadensis) on wet sites and hobblebush
on well-drained sites. Regenerated stands usually pro-
duce raspberries in abundance (Blum 1980).

¢ FEastern Hemlock: Eastern hemlock is pure or pre-
dominant over any associate, but associates are numer-
ous; these commonly include beech, sugar maple, yel-
low birch, red maple, black cherry, white pine, northern
red oak, white oak, sweet birch, and in northern New
England, paper birch, balsam, fir, and red spruce. In
southern New England the type prefers cool locations
such as moist ravines and north slopes; in the northern
parts of its New England distribution, warmer drier sites
are tolerated. Occurs from sea level to an elevation of

3,000 feet (915 m) in New England.

Eastern hemlock is very shade-tolerant. Its long life
span and ability to respond to release after almost two
centuries of suppression have allowed the type to persist;
early logging, and the fires that followed, greatly re-
duced the occurrence of this shallow-rooted climax spe-
cies. Under mature stands, understory development is
sparse; openings to admit light commonly produce
striped maple, hobblebush, mapleleaf viburnum,
among others. False lily-of-the-valley (Maianthemum

canadense) is probably the most common herb (Wiant
1980).

Terrestrial, Wetland, and Other
Nonforest Habitat Types

The matrix of wildlife species occurrence in non-
forest habitats includes entries for terrestrial, wetland,
and other habitat types. Many wildlife species that occur
in forest habitats either prefer or require one or more
nonforest habitats, usually for breeding. For example,
eastern American toads (Bufo a. americanus) and mole
salamanders (Ambystoma spp.) occur throughout many
woodlands, except for brief, critical breeding periods in
wetlands.

The nonforest habitat types are:
e Terrestrial:
Upland Fields

Cultivated — tilled agricultural cropland

Grass — hayfields, etc.

Forb — broadleaved herbaceous cover, e.qg.,
goldenrod (Solidago), sensitive fern (Ono-
clea), etc.

Old fields — abandoned agricultural fields re-

verting to forest, characterized by grasses,
shrubs, small trees

Pastures — usually too wet or rocky for cultiva-
tion

Savanna — grasslands with shrubs and wi-
dely, irregularly scattered trees, resulting
from either soil-moisture regimes or distur-
bances such as fire or grazing

Orchards — fruit trees, grassy ground cover

Krummbholz zone — the transition zone from
subalpine forest to alpine tundra character-
ized by dwarfed, deformed, wind-sheared
trees

Alpine zone — elevated slopes above timber-
line characterized by low, shrubby, slow-
growing woody plants and a ground cover of
boreal lichens, sedges, and grasses.

e Wetland/Deep Water: In general, wetlands are
lands where saturation with water largely determines the
nature of soil development and the types of plant and
animal communities living in the soil and on its surface.
The dominant plants are hydrophytes. The single feature
that most wetlands share is soil or substrate that is at least
periodically saturated or covered by water.

Wetlands are transitional sites between terrestrial
and aquatic systems where the water table is usually at or
near the surface, or where the land is covered by shallow
water.

Deepwater habitats are permanently flooded lands
lying below the deepwater boundary of wetlands. Deep-
water habitats include environments where surface wa-
ter is permanent and often deep, so that water, rather
than air, is the principal medium within which the domi-
nant organisms live, whether or not they are attached to
the substrate. As in wetlands, the dominant plants are
hydrophytes; however, the water is generally too deep to
support emergent vegetation.

Palustrine — non-tidal wetlands dominated by
emergent mosses, lichens, persistent emergents,
shrubs, or trees (Cowardin et al. 1979).

Sedge meadow — dominated by sedges (Carex),
cattails (Typha) etc.; surface water depths to 6
inches (15 cm) in winter and early spring; soil
surface exposed but saturated in summer

Shallow marsh — characterized by persistent
emergent vegetation and water depths to 1.5 feet

(0.5m)

Deep marsh — characterized by emergent and

floating-leaved plants and water depths to 6 feet
(2m)
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Shrub swamp — dominated by woody vegetation
less than 20 feet (6 m) tall, soil seasonally or per-
manently flooded to a depth of 1 foot (30 cm)

Bog — characterized by peat accumulation due
to cold, acidic conditions; (usually) a floating
mat of vegetation; generally sundew (Drosera)
and pitcher plant (Sarracenia) are common.

Pond — permanent palustrine water body,
characterized by emergent and/or floating-
leaved plants, up to 20 acres (8 ha) in size

Lacustrine — deepwater habitats with all of the fol-
lowing characteristics: (1) situated in a topographic
depression or a dammed river channel; (2) lacking
trees, shrubs, persistent emergents, emergent
mosses or lichens with greater than 30 percent areal
coverage; and (3) total area exceeds 4 ha (10 acres)

Lake — characterized by water depth of 6.5 feet
(2m)

Riverine — wetlands and deepwater habitats con-
tained within a channel through which the water
flows

Stream — intermittent or permanent up to 30 cu-
bic feet (0.0283 m3) per second, at high flow

River — at least 30 cubic feet (0.0283 m3) per sec-
ond at low flow

Riparian Zone — stream and river banks and as-
sociated vegetation

Estuarine — deepwater tidal habitats and adjacent
tidal wetlands that are usually semienclosed by land
but have open, partly obstructed, or sporadic access
to the open ocean, and in which ocean water is at
least occasionally diluted by freshwater runoff from
the land.

Marine habitats
Coastal beaches and rocks

Bay, ocean

e Other:

Stable banks - excavated sand on gravel banks or
naturally cut stream banks topped by an over-
hanging grassy top

Ledge,cliff

Cave

Structure, building
Derelict building, debris — abandoned building, etc.
Species Activities/Season of Occurrence
Habitat utilization by species is rated separately for

life history activities and seasons as follows for birds and
mammals:

B — Breeding season (for mammals, refers to
the period when young are born and be-
ing nurtured).

BF — Breeding season, feeding

W —  Winter

WF — Winter feeding

For amphibians and reptiles, habitat use is shown for
breeding (B) and nonbreeding (NB) seasons only, be-
cause, with few exceptions, they are inactive during win-
ter, and overwinter underground or in bottom sedi-
ments, etc.

Consult the species accounts for the time periods of
these activities.

Habitat Suitability

The suitability (quality) of each community type for a
given species was based on ratings by the experts ac-
knowledged, and on our field experience. Although
they are subjective, they represent the best estimates
currently available. On the matrix, the light shading in-
dicates utilized habitat, and the dark shading with bullet
indicates preferred habitat.

Species Accounts/Distribution Maps

Life history details are summarized in accounts for
each species. We assembled this information from the
available literature, expert reviews, and continuing field
research. Distribution maps for each species have been
compiled from numerous sources. Approximate con-
tinuous range in New England is shown and may include
areas where a species has not been found, but is pre-
sumed to occur where its required habitat components
are present.

Life history information is arranged as follows:
Range, Relative Abundance in New England, Habitat,
Special Habitat Requirements, Reproductive Habits (in-
clusions vary with classes of vertebrates), Territory/
Home Range, Sample Densities, Foraging Habits, Eco-
nomic Status, Comments, and Key References.

The range description includes the animal’s distribu-
tion throughout the United States and Canada.



The relative abundance indicated in each species ac-
count is an approximation of the species occurrence in
New England. Included in the habitat section are details
of the requirements for breeding or hibernation, where
applicable. If specific habitat components are required
by a species for its reqular occurrence, these are listed
under special habitat requirements. Reproductive,
home range, sample densities, and foraging information
was taken from studies conducted in New England when
such references were available. Where information from

states outside the region is included, the locality of the
research is noted in the text. The comments section in-
cludes additional information to acquaint the user with
each species.

Frequently, life history information was unavailable;
turther research is needed to fill these gaps. Key refer-
ences are key life history references among those that we
consulted; they are the most complete general refer-
ences available, but not necessarily the most recent.
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USING THE PUBLICATION

The compilation of natural history and habitat infor-
mation for the inland (nonmarine) wildlife of New En-
gland can aid foresters and forest wildlife biologists in
assessing the potential effects of proposed habitat man-
agement practices on wildlife species. It would also aid
land managers in developing and evaluating resource
management planning alternatives. All inland species
are presented in terms of practical habitat classification
schemes for forested and nonforested habitats, so that
management objectives can be set and evaluated and
costs assessed.

Application of Information

The information can be used tor considering the po-
tential responses of amphibians, reptiles, birds, and
mammals to habitat alterations through forest manage-
ment in New England. We stress the word potential.
There is no substitute for sound field work and judgment
in assessing the impacts of a specilic project or proposed
management action. From a research standpoint, the
habitat associations provided here are essentially a set of
hypotheses that can and should be tested further. The
information in this publication is most useful for land
management and project planning; the larger the unit
considered, the more accurately the species occurrence
can be predicted. Large areas will likely contain more of
the special habitat requirements, more edges due to the
interspersion of habitats, and more successional stages,
hence more species. Conversely, the smaller (more site-
specific) an area, the less accurate will be assumptions or
predictions of species occurrence, and the greater the
need for biological experience and detailed field work.

Users of this publication are urged to identily the spe-
cies applicable to their area of interest or responsibility.
These species can be checked in the local occurrence
column on the matrix.

If questions on individual species remain unan-
swered, consult the reterences in the species accounts.

A list of species potentially affected by a given pro-
ject can be prepared by looking down the columns of
habitat descriptions under consideration, and, at each
entry encountered, checking to see whether that species
has a special habitat requirement listed. If so, and if the
proposed project site does not contain that requirement,
the species likely will not occur there. This two-stage
elimination of species not occurring in the project area
and of species whose special needs do not occur on the
site, will facilitate the development of a list of species
inhabiting the site. Such a process implies familiarity
with the site — it should be visited, and its features —
streams, marshes, snags, and soon — noted betore a list
of species is prepared.

Last, each species response to the proposed alterna-
tive can be identified by noting whether it will be posi-

tively or negatively aftected by a project. If the nature of
the resulting change in vegetation is known, examina-
tion of the size class or successional entries in a given
forest type will at least reveal those species that are asso-
ciated with earlier or later stages. If the direction of habi-
tat alteration is known, a good judgment can be made on
the likely effects on wildlife species.

Obviously, if threatened or endangered species are
likely to be affected by a project, consultation with the
Regional Endangered Species Coordinator, Fish and
Wildlife Service, U.S. Department of Interior, is re-
quired.

Accuracy of Information

This publication must be considered the beginning
effort to assemble the natural history and habitat associa-
tions to enable sound management of New England
wildlite. The data base needs to be expanded to other
nonforested habitats, and entries need to be field
checked to improve accuracy. The limitations of the in-
formation point up some cautions:

¢ This publication is not a substitute for professional
field work, nor tor thoroughly checking each site pro-
posed for management. At the very least, managers
need field information on the special habitat require-
ments present or lacking on each site proposed for
management.

¢ This publication lists the species potentially occurring
in a given habitat. More are listed than will likely oc-
cur — the smaller the site, the fewer the actual spe-
cies that will occur of those potentially able to occur.
Factors other than habitat teatures affect a given spe-
cies occurrence on a given area. This effect dimin-
ishes with increasing area of consideration. Still, sev-
eral site visits will be reqguired to determine whether a
given species actually occurs on a given site.

® No information is included on habitat size. The best
clue to help determine whether a given species will
occur, after checking whether its special habitat re-
quirements are present, is to compare its territory or
home-range size with that of the proposed project. No
detailed information, therefore, is provided here on
how many of a given species will occur on a given
area. Merely dividing the project area by the territory/
home range area of a species is not recommended, be-
cause not all parts of a habitat patch will be occupied,
and density will be overestimated. For an elaboration
on these cautionary notes, see Verner and Boss (1980).
We have provided sample densities when such infor-
mation was reported. Note localities when consulting
these entries.
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Amphibians and Reptiles




AMPHIBIANS AND REPTILES

This section provides a compilation ot natural histo-
ries, distributions, and habitat associations for the 26 am-
phibians and 30 reptiles occurring in New England. The
distributions of several species are not well known in
New England—maps need to be up-dated periodically.
Nomenclature follows that of Collins and others (1982):
Standard Common and Current Scientific Names for
North American Amphibians and Reptiles.

We have included the mudpuppy (Necturus m. ma-
culosus) and red-eared slider (Pseudemys scripta ele-
gans), introduced species that have established popula-
tions in parts of the region. We have omitted the eastern
mud turtle (Kinosternon s. subrubrum) because Con-
necticut individuals are believed to have been released
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and no breeding populations are known to exist. We
have also omitted the rough green snake (Opheodrys
aestivus)—although two records exist for Connecticut,
no breeding populations are known.

Species are listed in phylogenetic order. Measure-
ment units here are as reported in the original work.
When the original work used English units, metric equiv-
alents have been supplied. Variations in development
and hatching times for a species may be attributed to ge-
netic and environmental factors. Although key refer-
ences are given for each species, the species accounts
point up many gaps in our knowledge of amphibians and
reptiles.



Species and Subspecies

Caudata

Necturidae
Mudpuppy (Necturus m. maculosus)
Ambystomatidae
Marbled Salamander (Ambystoma opacum) . . ..
Jetferson Salamander (Ambystoma
Jeffersonianum)
Silvery Salamander (Ambystoma platineum) . . .
Blue-spotted Salamander (Ambystoma
laterale) .. ..... ... . . ...
Tremblay’s Salamander (Ambystoma
tremblayr)
Spotted Salamander (Ambystoma
maculatum)
Salamandridae
Red-spotted Newt (Notophthalmus v.
viridescens)
Plethodontidae
Northern Dusky Salamander (Desmognathus .
fuscus)
Mountain Dusky Salamander (Desmognathus
ochrophaeus)
Redback Salamander (Plethodon cinereus) .. ..
Slimy Salamander (Plethodon g. glutinosus)
Four-toed Salamander (Hemidactylium
scutatum) .. ...
Northern Spring Salamander (Gyrinophilus
p. porphyriticus)
Northern Two-lined Salamander (Furycea
b.bislineata) ....... ... ... ... .. ... .....

Anura

Pelobatidae
Eastern Spadefoot (Scaphiopus h. holbrookii) . .
Bufonidae
Eastern American Toad (Bufo a. americanus)
Fowler’s Toad (Bufo woodhousii fowleri)
Hylidae
Northern Spring Peeper (Hyla c. crucifer)
Gray Treefrog (Hyla versicolor) . .............
Ranidae
Bullfrog (Rana catesbeiana)
Green Frog (Rana clamitans melanota)
Mink Frog (Rana septentrionalis)
Wood Frog (Rana sylvatica)
Northern Leopard Frog (Rana pipiens)
Pickerel Frog (Rana palustris)

Testudines

Chelydridae
Common Snapping Turtle (Chelydras.
serpentina)
Kinosternidae
Stinkpot (Sternotherus odoratus)
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Emydidae
Spotted Turtle (Clemmys guttata) ............ 72
Bog Turtle (Clemmys muhlenbergii) .. ........ 73
Wood Turtle (Clemmys insculpta) ............ 75
Eastern Box Turtle (Terrapene c. carolina) . .. .. 77
Map Turtle (Graptemys geographica) ......... 78
Red-eared Slider (Pseudemys scripta

elegans) ........ .. ... 79
Plymouth Redbelly Turtle (Pseudemys

rubriventrisbangsi) ......... ... ... ..... 80
Eastern Painted Turtle (Chrysemys p. picta) ... .81
Midland Painted Turtle (Chrysemys

pictamarginatQ) . ...........ii 82
Blanding's Turtle (Fmydoidea blandingii) . . ... 83

Trionychidae
Eastern Spiny Softshell (Trionyx s.
SpINIferus) .. ... ... 84
Sqguamata
Lacertilia
Scincidae
Five-lined Skink (Fumeces fasciatus) . ....... 85
Serpentes
Colubridae
Northern Water Snake (Nerodia s. sipedon) ....86
Northern Brown Snake (Storeria d. dekayi) ..87
Northern Redbelly Snake (Storeria o.

occipitomaculata) ... ... .. e 88
Eastern Garter Snake (Thamnophis s. sirtalis) . .89
Maritime Garter Snake (Thamnophis sirtalis

pallidula) ....... .. ... ... . 90
Eastern Ribbon Snake (Thamnophis s.

SQUIITUS) © o e 9l
Northern Ribbon Snake (Thamnophis sauritus

septentrionalis) ... ....... ... .. ... .. ..... 92
Eastern Hognose Snake (Heterodon

platyrhinos) ... ... .. . 93
Northern Ringneck Snake (Diadophis

punctatusedwardsi) ..... ... . . 94
Eastern Worm Snake (Carphophis a.

QMOCIIUS) « o v e et et e e e e 95
Northern Black Racer (Coluber c. constrictor) . .96
Eastern Smooth Green Snake (Opheodrys v.

vernalisS) ... ... 97
Black Rat Snake (Elaphe o. obsoleta) .. ........ 98
Eastern Milk Snake (Lampropeltis t.

triangulum) ...... .. ... .. . 99

Viperidae
Northern Copperhead (Agkistrodon

confortrix mokeson) . . . . . . . . . . .. 100

Timber Rattlesnake (Crotalus horridus) . . . 101
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Northern Spring Salamander
Gyrinophilus p. porphyriticus

Streams. seeps or springs

Northern Two-lined Salamander
Eurycea b. bislineata

Streams for breeding

Eastern Spadefoot
Scaphiopus h. holbrookii

Sandy soils. temporary pools for
breeding

Eastern American Toad
Bufo a. americanus

Fowler's Toad
Bufo woodhousii fowleri

Sandy soils. shallow water for
breeding

Northern Spring Peeper
Hyla c. crucifer

Pools for breeding

Gray Treefrog
Hyla versicolor

Seeps. aquatic sites for breeding

Bullfog
Rana catesbeiana

Deep permanent water with
floating and emergent vegetation

Green Frog
Rana clamitans melanota

Riparian habitat

Mink Frog
Rana septentrionalis

Permanent ponds with lily pads
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Pickerel Frog
Rana palustris

Shallow. clear water of bogs or
woodland streams
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Common Snapping Turtle Aquatic habitat, sandy or gravelly B
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Northern Copperhead
Agkistrodon contortrix mokeson

Rocky hillsides, talus slopes

Timber Rattlesnake
Crotalus horridus

Rock ledges on forested hillsides
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Slimy Salamander Rock outcroppings, logs
Plethodon g. glutinosus within wooded areas. NB
Four-toed Salamander B [ J
Hemidactylium scutatum Wet woodlands. NB
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Northern Spring Salamander ) °
Gyrinophilus p. porphyriticus ~ Stréams. seeps or springs. NE °
Northern Two-lined ( o
Salamander Streams for breeding.
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Eastern Spadefoot Sandy soils, temporary pools
Scaphiopus h. holbrookii for breeding. NB
Eastern American Toad
Bufo a. americanus NB
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Bufo woodhousii fowleri for breeding. NB
' B ® ®
Northern Sp_rlng Peeper Pools for breeding.
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Gray Treefrog i
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Green Frog Riparian habitat.
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. . Permanent ponds with lily pads.
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Rana syivatica of slow-moving streams. NB L
-
Northern Leopard Frog Wet meadows. |
Rana pipiens NB
Pickerel Frog Shallow, clear water of bogs bl il
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Common Snapping Turtle Aquatic habitat, sandy or graveily B
Chelydra s. serpentina soil or banks.
NB L AN
Stinkpot Permanent water bodies, entirely
Sternotherus odoratus aquatic except when laying eggs. NB el
Spotted Turtle Unpolluted shallow water ol o
Clemmys guttata
NB o0
Bog Turtle Wet meadow in full sun. ® ®
Clemmys muhlenbergti NB
Wood Turtle Wooded rniver or stream banks. B
Clemmys insculpta NB PS
Eastern Box Turtle Old fields, clearings, ecotones
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Graptemys geographica bottom substrate. NB P P
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Chrysemys p. picta logs. NB PY ®
Midland Painted Turtle Ponds with projecting or floating B [ ]
Chrysemys picta marginata logs. NB
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Blanding's Turtle Shallow water. °
Emydoidea blandingii NB
. B ®
Eastern Spiny Softshell Shallow water, muddy bottom,
Trionyx s. spiniferus aquatic vegetation. NB
Five-lined Skink Open woods with logs and B
Eumeces fasciatus slash piles. NB
Northern Water Snake Branchesslogs overhanging
Nerodia s. sipedon water. or o_ulders of Qams and
- causeways in reservoirs NB
o
Northern Brown Snake
Storeria d. dekayi NB ®
Northern Redbelly Snake
Storeria 0. occipitomaculata NB
Eastern Garter Snake B
Thamnophis s. sirtalis NB
. B
Maritime Garter Snake
Thamnophis sirtalis pallidula NB
. . ) o o [
Eastern Ribbon Snake Mesic woodlands with aquatic
Thamnophis s. sauritus habitat. NB
?ﬁ;f:ig;s;::g;j;:ke Shallow, permanent water in B
septentrionalis open, grassy habitat. NB
Eastern Hognose Snake Sandy soils, open woodlands. ®
Heterodon platyrhinos NB ®
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Northern Ringneck Snake
Diadophis punctatus Mesic areas with abundant cover
edwardsi NB
Eastern Worm Snake Loose soils for burrowing or d
Carphophis a. amoenus covering. NB
Northern Black Racer hd
Coluber c. constrictor NB J
. [ L J
Eastern Smooth Green Snake Upland grassy opening.
Opheodrys v. vernalis NB
Black Rat Snake (] [ ]
Elaphe o. obsoleta NB
Eastern Milk Snake Slash, woodpiles, debris or loose B [ ] .
Lampropeltis t. triangulum soil for egg laying. NB ole
Northern Copperhead o d
Agkistrodon contortrix Rocky hillsides, talus slopes.
mokeson NB ®
Timber Rattlesnake Rock ledges on forested hillsides. B o
Crotalus horridus NB [ ]
B
NB
NB
B




Mudpuppy

(Necturus m. maculosus)

RANGE: St. Lawrence River w. to se. Manitoba, s. to e.
Kansas and n. Alabama and through c. Pennsylvania to
New York and the Champlain Valley. Absent from the
Adirondacks. Introduced in parts of New England.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon.

HABITAT: Entirely aquatic. Clear or muddy waters of
lakes, rivers, ditches, and large streams. One individual
found at 90 feet (27.4 m) in Lake Michigan (Behler and
King 1979:283). Often found in submerged log piles
around the bases of bridge pilings in larger rivers and
around obstructions in streams (Shoop and Gunning

1967).
SPECIAL HABITAT REQUIREMENTS: Moving water.

AGE/SIZE AT SEXUAL MATURITY: At 5 years and at 8
inches (20.3 cm) total length (Bishop 1947:43). Retains
external gills as an adult.

BREEDING PERIOD: Autumn (Bishop 1947:42).

EGG DEPOSITION: May and June of the year following
mating. Reproduces in flowing water (Oliver 1955:211).
Prefers water depths of at least 3 feet (0.9 m) and bottoms
with weeds and rocks to provide nesting cover. Nest sites
are often under large rock slabs in water depths of 6 to 8
inches (15 to 20 cm) in New York (Stewart 1961:68).

NO. EGGS/MASS: 18 to 180 eggs (average 60 to 100) in

water beneath objects, attached singly by stalks (Bishop
1941:26).

TIME TO HATCHING: 38 to 63 days, female guards eggs
(Bishop 1941:27).

HOME RANGE/MOVEMENT: Displacement of individuals
in Louisiana suggests homing ability; occupy restricted
areas throughout the year (Shoop and Gunning 1967).

FooD HABITS/PREFERENCES: In New York, aquatic in-
sects were 30 percent of the diet by weight, particularly
nymphs and larval forms, crustaceans 33 percent, small
fish 13 percent, also mollusks, spawn, other amphibians,
worms, leeches, and plants (Hamilton 1932). Most food
captured at night along the bottom.

COMMENTS: The mudpuppy is chiefly nocturnal, bottom
dwelling, and active through the winter, when it moves
to deeper water. This species was first found in the Con-
necticut River in Massachusetts in 1931 where laboratory
specimens had been released from Amherst College
(Warfel 1936). The Maine population also originated
from released individuals; however, the Rhode Island
population origin is unknown but is presumed to be in-
troduced (Vinegar and Friedman 1967).

KEY REFERENCES: Bishop 1947, Logier 1952.
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Marbled Salamander

(Ambystoma opacum)

RANGE: New Hampshire and c. Massachusetts, c¢. Penn-
sylvaniatos. Illinois, s. Missourito e. Texas. Throughout
the Eastern United States except s. Louisiana and Flor-
ida.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon.

HABITAT: Sandy and gravelly areas of mixed deciduous
woodlands, especially cak-maple and oak-hickory (Min-
ton 1972:46), trap rock slopes (M. Klemens, personal
communication). During breeding season, found in low
areas around ponds, swamps, and quiet streams. In-
habits somewhat drier areas than other species of Am-
bystoma. During the summer usually found under logs
and rocks. Found at 900 feet (274 m) above sea level in
Connecticut (Babbitt 1937). Larvae usually found in tem-
porary water throughout the winter. Probably hibernates
in deep burrows.

SPECIAL HABITAT REQUIREMENTS: Ponds or swamps in
wooded areas for breeding.

AGE/SIZE AT SEXUAL MATURITY: 15 to 18 months.

BREEDING PERIOD: During the fall, adults migrate to
breeding areas (September in northern parts of range).

EGG DEPOSITION: September to early October in
nothern parts of range (Bishop 1941:138). Temperature
taken at the nest sites in both New Jersey and South Caro-
lina ranged from 11-15°C (52-59°F), (Anderson and
Williamson 1973).

NO. EGGS/MASS: 50 to 232 (average 100) eggs laid sin-
gly in shallow depressions beneath surface materials
(Bishop 1941:142). Eggs laid in dry beds of temporary
ponds and streams or on land, or at the edge of ponds or
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swamps, where they will be washed into the water to
hatch.

TIME TO HATCHING: 15 to 207 days; female forms a nest
site and may brood eggs (Oliver 1955:234).

EGGS HATCH: Usually in fall or early winter when sub-
merged but without rain will hatch in spring. Anderson

(1972) found a wide range of temperature tolerance — 3-
14°C (37 — 75°F) — for egg development.

LARVALPERIOD: Larvae overwinter with little growth un-
til spring, and transform to terrestrial form in late May to
June (Noble and Brady 1933). A higher temperature and
abundant food supply will hasten metamorphosis (Ste-
wart 1956b). The larval period was 135 days in New Jer-
sey (Hassinger et al. 1970).

HOME RANGE/MOVEMENT: Adults migrate an average of
194 m from breeding sites to summer range in Indiana
(Williams 1973, cited in Semlitsch 1980b:320).

FOOD HABITS/PREFERENCES: Arthopods, including adults
and larval insects and crustaceans. Also takes
earthworms and mollusks. Marbled salamander larvae
eat small aguatic insects, crustaceans, and other small
invertebrates and are cannibalistic (Minton 1972:47).
Larvae rise in the water column to feed (T. Tyning, per-
sonal communication).

COMMENTS: Terrestrial and nocturnal, often using run-
ways of other animals or tunnels through loose soil.
Young larvae are aquatic and primarily nocturnal.

KEY REFERENCES: Anderson 1967b, Hassinger et al.
1970, Lazell 1979.



Jefferson Salamander

(Ambystoma jeffersonianum)

RANGE: Western New England to wc. Indiana, ¢. Ken-
tucky to w. Virginia and n. ton. New Jersey.

RELATIVE ABUNDANCE IN NEW ENGLAND: Locally com-
mon to rare.

HABITAT: Terrestrial, found in undisturbed damp,
shady deciduous or mixed woods, bottomlands, swamps,
ravines, moist pastures, or lakeshores. Hides beneath
leaf litter, under stones or in decomposing logs and
stumps. Cleared strips create a barrier for dispersal
(Pough and Wilson 1976). Upland hardwood forests on
glaciated limestone areas northwest of the Great Swamp
in New Jersey (Anderson and Giacosie 1967). In Con-
necticut, members of the Ambystoma jeffersonianum
complex are more abundant and widespread in upland
areas of the Connecticut River Valley (M. Klemens, per-
sonal communication) and documented within shale ra-
vines in Connecticut (Babbitt 1937). Hibernates on land
in winter months, usually near breeding waters. Have
been found within rotten logs (Blanchard 1933b).

SPECIAL HABITAT REQUIREMENTS: Requires temporary
ponds for breeding period. Egg mortality exceeded 60
percent in pools more acid than pH 5 in Tompkin's
County, New York (Pough 1976).

Western
specimens
probably
ather
species
n the
complex

NOTE: See COMMENTS sec-

tion.

AGE/SIZE AT SEXUAL MATURITY: Females at 21 months
(Bishop 1941:102), snout to vent length 70 to 75 mm in
males, 75 to 80 mm in females (Minton 1954). Juveniles
probably enter the breeding population at 2 to 3 years of
age (Wilson 1976, cited in Thompson et al. 1980:119).

BREEDING PERIOD: February to April, migrates to ponds
and vernal pools for spawning (Brandon 1961). Breeds
earlier than A. maculatum in central Pennsylvania (Gatz

1971).

EGG DEPOSITION: February to April, often beneath ice.
Will tolerate pH of 4 to 8, with best hatching success at 5
to 6 pH range (Pough and Wilson 1976). Isolated upland
pools bordered by shrubs and surrounded by forest were
primary breeding sites in Maryland (Thompson et al.
1980).

NoO. EGGs/MASs: 107 to 286 eggs (Oliver 1955:234).
Many variations of egg deposition, laid singly or in small
cylindrical masses of 1 to 35 eggs each, in water attached
to twigs or plants or under rocks. Egg masses average 16
eggs per mass (Bishop 1941:94).

TIME TOHATCHING: 13to 45 days (Bishop 1947:135, Oli-
ver 1955:234).

LARVAL PERIOD: 56 to 125 days (Bishop 1941:99). Found
overwintering in Nova Scotia (Bleakney 1952).
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Jefferson Salamander (Continued)
(Ambystoma jeffersonianum)

HOME RANGE/MOVEMENT: Adults migrated an average
of 252 m from breeding ponds to summer range in In-
diana. Newly metamorphosized individuals moved an
average 92 m from the ponds (Williams 1973, cited in
Semlitsch 1980b:320). In hardwood forest of northern
Kentucky, adults moved an average of 250 m from ponds
in a series of 6 to 8 moves in 45 days (Douglas and Monroe

1981).

FooD HABITS/PREFERENCES: Small invertebrates, in-
cluding worms, millipedes, spiders, insects, and aquatic
crustaceans. Feeds on most animal life that it can cap-
ture.

COMMENTS: Before 1964, almost all references to speci-
mens in the Ambystoma jeffersonianum complex (in-
cluding A. jeffersonianum, A. laterale, A. tremblayi,
and A. platineum) were reported as A. jeffersonianum
(Uzzell 1964). Many papers have since dealt with the ge-
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netics and taxonomy of this complex. This ongoing taxo-
nomic revision has resulted in many apparently errone-
ous locality records. Ambystoma jeffersonianum is cur-
rently believed not to occur east of the Connecticut River
Valley (at least in central and northern New Hampshire),
and all museum specimens from this area identified as A.
Jjeffersonianum have been found to refer to the diploid
blue-spotted salamander (A. laterale) or the triploid
Tremblay's salamander (4. tremblayi) (Thomas French,
personal communication).

The Jetferson salamander may occur throughout the
Connecticut River Valley in southwestern New Hamp-
shire. The only one verified record in New Hampshire is
Winchester, Cheshire County, in May 1984 (NHNHI un-
published data).

KEY REFERENCES: Anderson and Giacosie 1967, Logier
1952, Pough and Wilson 1976, Uzzell 1967a.



Silvery Salamander
(Ambystoma platineum)

RANGE: Occurs with A. jeffersonianum; however,
range is mainly restricted to areas north of the Wisconsin
glacial moraine where ranges of A. jeffersonianum and
A. laterale meet or overlap. Central Indiana e. ton. New
Jersey and w. Massachusetts.

RELATIVE ABUNDANCE IN NEW ENGLAND: Locally com-
mon.

HABITAT: Found with A. jeffersonianum in upland hard-
wood forests in Sussex County, New Jersey (Anderson
and Giacosie 1967).

SPECIAL HABITAT REQUIREMENTS: See A. jefferso-
nianum.

AGE/SIZE AT SEXUAL MATURITY: Unreported.

BREEDING PERIOD: March to April (Behler and King
1979:296).

EGG DEPOSITION: Unreported.

NO. EcGs/MASS: Typically 15 to 20 eggs per mass, in
cylindrical masses attached to submerged twigs and
grass stems. Rarely if ever attached to pond bottom de-
bris (Uzzell 1967¢:49.1).

HOME RANGE/MOVEMENT: Unreported.

FOOD HABITS/PREFERENCES: Unreported.

COMMENTS: A hybrid of Jefferson and blue-spotted sala-
manders with three sets of chromosomes (two sets from
Jefferson and one from blue-spotted). Most are female,
only one male has been recorded (Smith 1978:88). Genetic
material is not contributed by male Jefferson; the sperm
only stimulates egg production (Uzzell 1964). A jefferson-
ianum and A. laterale probably developed from a
common ancestor that was reproductively isolated by the
Wisconsin glaciation. As the glacier retreated and the two
species mixed, hybridization occurred (Uzzell 1964). All
four species of the complex have been found to occur
sympatrically in a few areas: A. laterale and A.
tremblayi are generally more northern; A. jeffersonianum
and A. platineum are generally more southern in the
range of the complex (Austin and Bogart 1982).

KEY REFERENCES: Smith 1978; Uzzell 1964, 1967.
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Blue-spotted Salamander
(Ambystoma laterale)

RANGE: Southeastern Quebec and the n. shore of the
Gulf of St. Lawrence to James Bay and the s. end of Lake
Winnipegq, s. to n. [llinois and Indiana, n. New York and
New England. Disjunct colonies in New Jersey, Long Is-
land, Iowa, and Labrador.

RELATIVE ABUNDANCE IN NEW ENGLAND: Rare; threat-
ened in southern portion of range.

HABITAT: Wooded, swampy or moist areas (Minton
1954). Occasionally in overgrown pastures. Sometimes
occurs where soil is sandy, and may be found under logs
or other forest debris (in hardwood forests in the rem-
nants of glacial Lake Passaic in New Jersey) (Anderson
and Giacosie 1967). Occurs in a wide range of elevations
(in western Connecticut) and along the Connecticut
River floodplain (M. Klemens, personal communica-
tion).

SPECIAL HABITAT REQUIREMENTS: Ponds or semi-perma-
nent water for breeding.

AGE/SIZE AT SEXUAL MATURITY: Snout to vent length of
47 to 55 mm in Indiana (Minton 1954).

BREEDING PERIOD: During early spring rains when night
temperatures are above freezing (Lazell 1968).

EGG DEPOSITION: March to early April. Eggs laid on the
bottoms of temporary shallow forest ponds, roadside
drainage ditches, temporary pasture ponds, kettle holes
(Landre 1980), attached to litter or in bottom detritus
(Stille 1954), and twigs (Uzzell 1976b:48.1).
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NOTE: See COMMENTS sec-

tion for Jefferson salamander.

NoO. EGGS/MASS: Varies greatly: 199 to 247 eggs (Uzzell
1964); 82 to 489 (Minton 1972:36); 6 to 10 eggs per mass
(Landre 1980); often laid singly (Uzzell 1967b).

TIME TO HATCHING: About 1 month (Smith 1961:28).

LARVAL PERIOD: Extending to late June or mid-August
(Smith 1961:28).

HOME RANGE/MOVEMENT: Unreported.

FOOD HABITS/PREFERENCES: Arthropods, annelids, and
centipedes.

COMMENTS: Acid precipitation and habitat loss are ma-
jor threats to this species in the Northeast.

KEY REFERENCES: Anderson and Giacosie 1967; Bleak-
ney 1957; Landre 1980; Uzzell 1964, 1967b.



Tremblay’s Salamander
(Ambystoma tremblayi)

RANGE: Disjunct colonies in New Brunswick, Ottawa
Riverdrainage, e. Massachusetts, New Jersey, nw. Ohio,
Indiana and Michigan, and n. Wisconsin. (Connecticut
record dependent on interpretation of electrophoretic

data.)
RELATIVE ABUNDANCE IN NEW ENGLAND: Rare

HABITAT: Deciduous forests surrounding small ponds or
lakes (Minton 1972:37). Have been found under logs.

SPECIAL HABITAT REQUIREMENTS: Woodland ponds for
breeding.

AGE/SIZE AT SEXUAL MATURITY: Unreported.

BREEDING PERIOD: March in Indiana (Minton 1972:38).
EGG DEPOSITION: April (Uzzell 1964).

NO. EGGSs/MASS: 135 to 162 eggs (Uzzell 1964), laid in
groups of two, three, or four, sometimes singly, in small
clusters at pond bottoms or attached to submerged sticks
(Uzzell 1967a:50.1).

LARVAL PERIOD: Transform in 95 to 101 days (Uzzell
1964). Larval period shortens as eggs are deposited later
in the spring.

TIME TO HATCHING: Unreported.

HOME RANGE/MOVEMENT: Unreported.

FOOD HABITS/PREFERENCES: Thought to be similar to A.
laterale.

COMMENTS: Triploid of hybrid origin from A. laterale
and A. jeffersonianum, similar to A. laterale, from which
it receives two sets of chromosomes, one set from A. jef-
fersonianum. Female population only (gynogenetic re-
production) depends on males of 4. laterale to stimulate
egg development (Uzzell 1964). The spermatophore of
A. laterale is picked up, but the sperm does not pene-
trate the egq.

KEY REFERENCES: Minton 1972; Uzzell 1964, 1967a.
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Spotted Salamander

(Ambystoma maculatum)

RANGE: Nova Scotia and the Gaspé Peninsula to s. On-
tario, s. through Wisconsin, s. Illinois excluding prairie
regions, to e. Kansas and Texas, and through the Eastern
United States, except Florida, the Delmarva Peninsula,
and s. New Jersey.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common

though populations declining, probably due to acid pre-
cipitation.

HABITAT: Fossorial; found in moist woods, steambanks,
beneath stones, logs, boards. Prefers deciduous or
mixed woods on rocky hillsides and shallow woodland
ponds or marshy pools that hold water through the sum-
mer for breeding. Usually does not inhabit ponds con-
taining fish (Anderson 1967a). Terrestrial hibernator. In
summer often wanders far from water source. Found in
low ocak-hickory forests with creeks and nearby swamps
in Illinois (Cagle 1942, cited in Smith 1961:30). Have
been found in the pitch pine-scrub ocak community of the
Albany Pine Bush (Stewart and Rossi 1981), dense oak
forests in Rhode Island.

SPECIAL HABITAT REQUIREMENTS: Mesic woods with semi-
permanent water for breeding. Eggs tolerate pH range of
6 to 10 with best hatching success at pH 7 to 9 (Pough and
Wilson 1976). High embryonic mortality occurred in

temporary pools with pH below 6.0 in New York (Pough
1976).

AGE/SIZE AT SEXUAL MATURITY: During second year.

Males may mature 1 year earlier than females (Wacasey
1961).
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BREEDING PERIOD: March to mid-April. Mass breeding
migrations occur in this species: individuals enter and
leave breeding ponds using the same track each year,
and exhibit fidelity to breeding ponds (Shoop 1956,
1974). Individuals may not breed in consecutive years
(Husting 1965). Breeding migrations occur during
steady evening rainstorms.

EGG DEPOSITION: 1 to 6 days after first appearance of
adults at ponds (Bishop 1941:114).

NO. EGGSs/MAss: 100 to 200 eggs, average of 125, laid in
large masses of jelly, sometimes milky, attached to stems
about 15 cm (6 inches) under water. Each female lays 1 to
10 masses (average of 2 to 3) of eggs (Wright and Allen
1909). Woodward (1982) reported that females breeding
in permanent ponds produced smaller, more numerous
eggs than females using temporary ponds.

TIME TOHATCHING: 31 to 54 days (Bishop 1947:145). In a
cold (= 10°C) 50°F) spring-fed pond, eggs developed in
60 days in Rhode Island (Whitford and Vinegar 1966),
Shoop (1974) reported 8 to 14 days.

LARVAL PERIOD: 61 to 110 days, and as short as 15 to 60
days (Shoop 1974); found overwintering in Nova Scotia
(Bleakney 1952) and Rhode Island (Whitford and Vine-
gar 1966). Transforms July to September.

HOME RANGE/MOVEMENT: Individuals have been found
up to a quarter of a mile (400 m) from the nearest breed-
ing site in North Carolina (Gordon 1968). Will travel
91.2 to 182.4 m (300 to 600 feet) from woods to ponds to



Spotted Salamander (Continued)

(Ambystoma maculatum)

open meadows in New York (M. Stewart, personal com-
munication). Individuals were found to use subterranean
rodent burrows as retreats; tagged salamanders that
were monitored were found within a 300-cm? area of
these burrows. Displaced adults moved up to 500 m to
return to breeding ponds in Massachusetts (Shoop
1968). Average migration of 150 m from breeding ponds
in Kentucky 6- to 220-m range in thick oak-hickory for-
est. Linear migration was unaffected by the presence or
absence of vegetation or change in the topography
(Douglas and Monroe 1981).

FOOD HABITS/PREFERENCES: Earthworms, snails, slugs,
insects, spiders, particularly larval and adult beetles

(Wacasey 1961). Larval stage may also eat small fish.
Cannibalism by larvae occurs under crowded condi-
tions.

COMMENTS: Nocturnal; travel only on ground surface
for migrations to and from breeding pools. Rainfall,
snowmelt, or high humidity coupled with air tempera-
ture of 10°C (50°F) or more, are necessary for migra-
tions to breeding pools. Numbers may be declining pri-
marily due to over-collection and acid rain.

KEY REFERENCES: Anderson 1967a, Douglas and Monroe
1981, Shoop 1965.

47



Red-spotted Newt

(Notophthalmus v. viridescens)

RANGE: Nova Scotia and Gaspé Peninsula w. to the n.
shore of Lake Superior and e. Michiganss. to c. Alabama.
nc. Georgia. Absent along coast from se. South Caro-
lina, southward.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Adults found in ponds, particularly water with
abundant submerged vegetation, and in weedy areas of
lakes, marshes, ditches, backwaters, and pools of shal-
low slow-moving streams or other unpolluted shallow or
semipermanent water. Terrestrial juveniles (efts) live in
moist areas on land, typically under damp leaves, under
brush piles or logs and stumps, usually in wooded habi-
tats. More common in areas of higher elevation in Con-
necticut (M. Klemens, personal communication; from
sea level to an elevation of 1.6 km on Mt. Marcy in the
Adirondacks (M. Stewart, personal observation). Moist
beech-maple-hemlock woods in New York (Hurlbert
1969), and oak-pine woods in Massachusetts (Healy
1974). May be seen moving about on wet days in spring
and summer. Efts hibernate on land, burrowing under
logs and debris, but most adults remain active all winter
underwater in pond bottoms or in streams. During winter
months often found semiactive in groups of 20 to 40 (Mor-
gan and Grierson 1932).

SPECIAL HABITAT REQUIREMENTS: Water with aquatic ve-
getation for the adult newt.

AGE/SIZE AT SEXUAL MATURITY: 2 to 8 years (Healy 1974).
Aquatic juveniles feed almost year-round and mature in
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2 years. The eft feeds only during rainy summer periods
and requires more timne to reach maturity.

BREEDING PERIOD: Spring (April to June), fall (August to
October), sometimes November to December (Hurlbert
1969). Characteristically breed in lakes, ponds, and
swamps (Hurlbert 1970).

EGG DEPOSITION: Late March to June.

NO. EGGs/MASs: 200 to 375 eggs (Bishop 1941:64), laid
in water, attached singly to the leaves of aquatic plants.

TIME TO HATCHING: 3 to 5 weeks (Logier 1952:64), tem-
perature dependent.

LARVAL PERIOD: 12 to 16 weeks. Postlarval migration
from aquatic to terrestrial habitat occurs from summer

through late fall during diurnal rainfall in New York
(Hurlbert 1970).

HOME RANGE/MOVEMENT: Approximately 270 m? for red
efts (juveniles) in an oak-pine woodland in western Mas-
sachusetts; maximum daily movement was 13 m (Healy
1974). Average movement along the edge of a small
pond in Pennsylvania was 10.1 feet (3.1 m) for females,
and 11.2 feet (3.4 m) for males; most individuals re-
mained within 5 feet (1.5 m) of shore (Bellis 1968). Harris
(1981) reported that all movement was random for 323
males in a Virginia pond and so considered males to be
nonterritorial.



Red-spotted Newt (Continued)

(Notophthalmus v. viridescens)

FOOD HABITS/PREFERENCES: Both larvae and adults
(Hamilton 1932) are opportunistic feeders (Burton 1977).
Insects and their larvae, particularly mayfly, caddistly,
midge and mosquito larvae (Ries and Bellis 1966),
springtails (MacNamara 1977); tadpoles, frog eggs,
worms, leeches, small mollusks and crustaceans, spi-
ders, mites, occasionally small minnows (Hamilton
1932), salamander eggs also a major food item (T. Tyn-
ing, personal communication). Also ingests molted skin.
Snails are an important food source for the red eft (Bur-
ton 1976). Cannibalism on their own larvae provides an
important component of the diet in July and August (Bur-
ton 1977).

COMMENTS: Mates in ponds and streams. The red eft re-
mains on land for 2 to 7 years; most remain on land 4 to 5
years, then return to the water where they transform to
aquatic adults (Healy 1974). Neotenic individuals have
been found on the Coastal Plain in Massachusetts and in
New York (Bishop 1941:73-75). Some individual popula-
tions omit the terrestrial eft stage. Skin secretions of red

efts are highly toxic — about 10 times more toxic than
those of adults (Brodie 1968).

KEY REFERENCES: Bishop 1947, Mecham 1967.
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Northern Dusky Salamander

(Desmognathus f. fuscus)

RANGE: Southern New Brunswick and s. Quebec to se.
Indiana and c¢. Kentucky to the Carolinas; throughout
the Northeast excluding s. New Jersey.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common to
abundant.

HABITAT: In woodlands at the margins of cool running
water — favors clear rocky streams, in springy banks,
seepage areas, beds of semidry brooks; under the cover
of wet leaves, moss, rock piles, other debris, or in bur-
rows in the soil. Ventures from streamside only during
wet weather. Occurs from sea level to mountain eleva-
tions. Moves under logs and rocks in deeper water to hi-
bernate in September. May remain active throughout
the winter in stream bottoms or deep in unfrozen soil
(Ashton and Ashton 1978). Formerly found in bluffs
overlooking the Harlem River in Manhattan (Gans

1945).

SPECIAL HABITAT REQUIREMENTS: Permanent streams or
seeps in woodlands.

AGE/SIZE AT SEXUAL MATURITY: Variable: about 3 years
(Dunn 1926:92), most males at 3.5 years, females deposit
first eggs at 5 years (Organ 1961). Some males mature at
2 years, females at 3 years (Danstedt 1975). Body size at
maturity varies among populations (Tilley 1968).

BREEDING PERIOD: Breeding occurs in either late spring
or fall (Bishop 1941:212-213). Possible that females
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breed biennially (Organ 1961). Breeds in ponds or
streams.

EGG DEPOSITION: June to September in Connecticut
(Babbitt 1937). Female guards the eggs in damp hollows
beneath stones, under loose bark of logs, between wet
leaf litter layers and in moss close to the water’s edge.
Larvae move to water where development continues (M.
Stewart, personal communication). Clutches found less
than 50 cm from the edge of streams and springs or in
seepage areas (Krysik 1980).

NO. EGGS/MASS: 8 to 28 stalked eggs in compact clus-
ters, average 17 (Bishop 1941:314).

TIME TO HATCHING: 7 to 8 weeks in Massachusetts
(Wilder 1917), 5 to 8 weeks, New York (Bishop
1941;318), about 10 weeks, Connecticut (Babbitt
1937:16).

LARVAL PERIOD: 7 to 10 months, usually transform in June
(Wilder 1913:295). From 9 to 12 months in Maryland
(Danstedt 1975).

HOME RANGE/MOVEMENT: Less than 10 feet (3 m) along a
stream in a wooded ravine in Pennsylvania (Barthalmus

and Bellis 1969). Average range of 1.4 m? in a gravel
bottom stream in Ohio (Ashton and Ashton 1978). Aver-



Northern Dusky Salamander (Continued)

(Desmognathus f. fuscus)

age about 150 square feet (14 m?) along a stream in Ken-
tucky, maximum movement of 100 feet (30.5'm) as open
water dried up (Barbour 1971:57). Average weekly
movement less than 0.5 m (Ashton 1975). In an intermit-
tent mountain stream, average for 5 individuals was 48
m?daily movements less than 2 m (Barbour et al. 1969b).

FOOD HABITS/PREFERENCES: Small aguatic and terrestrial
invertebrates, insects — 96 percent of prey by weight
(Burton 1976), grubs, worms, crustaceans, spiders, and

occasionally mollusks; sometimes larvae ot own species.
Nocturnal feeder, also active on cloudy or rainy days.

COMMENTS: Larval stage is aquatic; adults are riparian.
Healy (1974) found efts most active on the forest floor
when temperatures were above 13°C (55°F) and sub-
strate was moist.

KEY REFERENCES: Ashton 1975, Bishop 1947, Organ
1961.
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Mountain Dusky Salamander

(Desmognathus ochrophaeus)

RANGE: Appalachian mountains and uplands from New
York to n. Georgia at altitudes ranging from a few hun-
dred feet (approximately 60 m) above sea level to timber-
line in the s. Appalachians. One juvenile specimen from
central Vermont, identification debated (Lazell 1976).

RELATIVE ABUNDANCE IN NEW ENGLAND: Rare.

HARITAT: Semi-terrestrial, found along stream edges and
on the forest floor. In wet woods under forest debris, logs,
stones, sometimes beneath the bark of dead trees. Near
water —small streams, springs, or seeps. Seeps and springs
used for late autumn and winter hibernation. Individuals
inhabiting seepage banks are active earlier in spring and
later in the fall than streamside individuals (Keen 1979).

SPECIAL HABITAT REQUIREMENTS: Seeps, springs, or
streams in woodland areas.

AGE/SIZE AT SEXUALMATURITY: About 3 years: temales at

36 months deposit clutch; snout to vent length is 30 to 34
mm (Keen and Orr 1980).

BREEDING PERIOD: Spring, autumn, or winter (Fitzpatrick
1973).

EGG DEPOSITION: Annual cycle occurring in late winter/
spring or autumn, female guards eggs.

NoO. EcGs/MAss: 11 to 14 eggs (Bishop 1941:335).
Stalked eggs deposited in clusters underneath stones or
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logs in small cavities. Fecundity in Desmognathus de-
pends on size (Tilley 1968).

TIME TO HATCHING: 50 to 70 days (Tilley 1972), hatching
in fall and early spring.

LARVAL PERIOD: 2 to 8 months (Tilley 1970); in the south-

ern Appalachians, larvae occasionally overwinter (Til-
ley 1973:129.1).

HOME RANGE/MOVEMENT: Average movement of 40 to 45
cm between captures of displaced and nondisplaced in-
dividuals in a rock-face habitat in North Carolina (Hu-
heey and Brandon 1973). Homing to the nest shown by
breeding females (Forester 1979). Females are philopa-
tric, ovipositing in the same section of a stream in succes-
sive years (Forester 1977).

FOOD HABITS/PREFERENCES: Insects, including adult and
larval forms of flies, beetles, wasps, and ants. Oligo-
chaetes (Keen 1979), also takes other small arthropods
(Huheey and Brandon 1973). Eats shed skin (Bishop
1941:341).

COMMENTS: Basically nocturnal but also active on dark
humid days. Will climb trees and shrubs to feed.

KEY REFERENCES: Bishop 1947, Hairston 1949, Huheey
and Brandon 1973, Tilley 1973.



Redback Salamander

(Plethodon cinereus)

RANGE: Nova Scotia w. to s. Ontario and e. Minnesota, s.
in scattered colonies to Missouri, in the Smoky Moun-
tains, in s. Tennessee and e. to Cape Hatteras.

RELATIVE ABUNDANCE IN NEW ENGLAND: Abundant.

HABITAT: Entirely terrestrial. Mixed deciduous or conit-
erous woods, inhabiting interiors of decaying logs and
stumps, also found underneath stones, moist leaf litter,
and bark. Wet areas and extremely moist bottomland
avoided. Enters xeric, sandy habitats where moist micro-
habitats exist (M. Klemens, personal communication).

Hibernates down to 15 inch (38 cm) soil depth (Oliver
1955:121) or in rock crevices. May be active during mild
winter weather (Minton 1972:67). In indiana, individuals
were found active in an ant mound throughout the winter
(Caldwell 1975). Found hibernating a 30 to 36 inch (76.2
to 91.4 cm) depth in decaying root systems of dead white
oaks in se. Massachusetts (Hoff 1977). Has been found
hibernating in aquatic situations in Maryland (Cooper
1956).

SPECIAL HABITAT REQUIREMENTS: Logs, stumps, rocks,
and so on.

AGE/SIZE AT SEXUAL MATURITY: Generally during sec-
ond year (Oliver 1955:277), but female usually repro-
duces in third year (Burger 1935). Males at 42.0 mm
snout to vent length, females 44.8 mm snout to vent
length in Michigan (Werner 1971).

BREEDING PERIOD: Biannual cycle, spring and late fall
(October through December) in Maryland (Sayler
1966).

EGG DEPOSITION: June to July of next year.

NO. EGGS/MASS: 3 to 14 eggs, average 7 to 10, in small
clusters attached to roof of small chamber, laid in and
under rotted logs and stumps. Reproduce annually in
Connecticut (Lotter 1978).

TIME TO HATCHING: 30 to 60 days (Oliver 1955:234), ex-
tending to 84 days in Maine (Banasiak 1974). Hatch in
August to September. Larval stage is completed within

egqg.

HOME RANGE/MOVEMENT: Home range is small due to re-
stricted horizontal movement (Taub 1961). Movement of
less than 1 foot (30.5 cm) for 14 individuals in hardwood
forest habitat in New Jersey; individuals usually found
under the same object where initially captured (Taub
1961). Home ranges of 13 m? for females, about 24 m? for
males were determined in a northern hardwood forest in

Michigan (Kleeberger and Werner 1982).

FOOD HABITS/PREFERENCES: Small insects and their lar-
vae, earthworms, snails, slugs, spiders, sowbugs, milli-
pedes, mites (Surface 1913:95). Occasionally cannibal-
istic. Mites were the most important food, accounting for
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Redback Salamander (Continued)

(Plethodon cinereus)

65 percent of the prey items in a New Hampshire study
(Burton 1976), insects 73 percent by weight in a New
York study (Jameson 1944). During rainy summer nights,
found on leaf litter presumably foraging for food (Burton
and Likens 1975). Often climbs tree trunks and shrubs in
search of food, particularly during wet nights.

COMMENTS: Three distinct color phases occur: redback,
leadback, and erythrystic. In Connecticut, the redback
morph occurs almost exclusively in cold upland areas;
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in areas of more moderate climate and elevation, both
redback and leadback morphs occur (M. Klemens, per-
sonal communication). All records of erythrystic indi-
viduals occur north of 41° and south of 47° latitude (Til-
ley et al. 1982). The redback salamander is the most
abundant terrestrial vertebrate in New England and ac-
counts for the greatest amount of vertebrate biomass in
the Hubbard Brook Experimental Forest in New Hamp-
shire (Burton and Likens 1975).

KEY REFERENCES: Heatwole 1962, Smith 1963.



Slimy Salamander
(Plethodon g. glutinosus)

RANGE: Extreme w. Connecticut through c¢. New York to
e. Oklahoma, Arkansas, s. in Louisiana to c¢. Florida.
Scattered colonies in s. New Hampshire and Texas.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon to
rare.

HABITAT: Moist wooded hillside and ravines. Terrestrial,
found underneath moist humus, manure piles, in crev-
ices in rock, shale banks, and under logs in woodland
areas. Bishop (1941:718) found the species most abun-
dant in banks along highways and woodland openings.
Has been found in second-growth oak-hickory forests
and steep hemlock slopes of ravines in the Helderberg
Mountains, New York (M. Stewart, personal communica-
tion), to an elevation of 1,768 m in Great Smoky Moun-
tain National Park (Powders and Tietjen 1974). Also in
mature mixed deciduous forests (Semlitsch 1980a). Hi-

bernates underground from November to March or
April.

SPECIAL HABITAT REQUIREMENTS: Rock outcroppings,
logs within wooded areas.

AGE/SIZE AT SEXUAL MATURITY: Females mature at about
4 years and lay eggs in the fifth year, males at 4 years
(Highton 1962). Snout to vent length is 59 to 74 mm in
females, 53 to 70 mm in males (Highton 1962).

BREEDING PERIOD: Autumn and spring (Highton 1956).
EGG DEPOSITION: Probable biennial oviposition occur-

ring in late spring or early summer in northern popula-
tions (Highton 1962). Eggs laid within rock crevices or

rotted logs (Smith 1961:58), also tound in caves (Bishop
1941:224).

NO. EGGS/MASS: 13 to 34 eggs, average 16 to 17
(Highton 1962). Eggs aggregated in a thin envelopment.
Fecundity increases with body size. (Semlitsch 1980a).

TIME TO HATCHING: Probably in late summer; entire lar-
val period spent within egg.

HOME RANGE/MOVEMENT: Twenty-two individuals in n.
Florida were recaptured at or within 4 feet (1.2 m) of the
original capture point (Highton 1956). Adult home
ranges are less than 9 m diameter; immatures range is
less than 6 m diameter, in ocak-hickory forest with thick
leaf litter in North Carolina. Mean movement distances
were 17.5 m for males, 14.3 m temales, and 4.2 m juve-
niles. Probably capable of movements more than 90 m
beyond home-range area (Wells and Wells 1976).

Foop HABITS/PREFERENCES: Euryphagic (Powders and
Tietjen 1974). Mostly insects, also sowbugs, worms, cen-
tipedes, spiders, slugs, and snails (Hamilton 1932).
Availability probably governs feeding habits. Ants and
beetles were the most abundant food items in a Virginia
study, accounting for 58 percent of the total weight of
food (Davidson 1956).

COMMENTS: Nocturnal, may be active during some rainy
days. During hot, dry spells tound deep underground or

under logs in dense aggregations (Wells and Wells
1976).

KEY REFERENCES: Bishop 1941; Highton 1956, 1962.
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Four-toed Salamander

(Hemidactylium scutatum)

RANGE: Nova Scotia w. to s. Ontario and Wisconsin, s. to
Alabama and Georgia. Absent from most of n. New En-
gland. Scattered disjunct populations occur in the East-
ern United States.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon to
rare.

HABITAT: Wet woodlands, preferably with sphagnum
moss; shaded, shallow woodland pools; tamarack bogs.
Hides in moss, in moist decaying wood, under stones or
wet leaves. Prefers an acidic environment. Found in
beech/maple, yellow birch/maple and other hardwood
forests, found less often in coniferous woods (Neill
1963:2.1). In mixed forests in New York (Bishop
1941:190). Larval stage is aquatic, found in pools and
guiet streams with an abundance of moss. Typically hi-
bernates in decaying root systems of trees. Aggregations
may appear during hibernation with rotted wood or leaf
litter (Blanchard 1933b). Maple, alder sapling swamp in
Connecticut (C. Raithel, personal communication).

SPECIAL HABITAT REQUIREMENTS: Acidic wet woodlands.

AGE/SIZE AT SEXUAL MATURITY: About 2-1/2 years (Bar-
bour 1971:74).

BREEDING PERIOD: Late summer and autumn, peak in fall.
Breeding area adjacent to mixed hardwood or northern
conifer woods in West Virginia (N. Green, personal ob-
servation) and Albany County, New York (M. Stewart,
personal communication), and Michigan (Blanchard

1923).
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EGG DEPOSITION: March to April or May (Blanchard
1934, Barbour 1971:73). Nests located next to and just
above water.

NO. EGGS/MASS: 19 to 50 eggs (Dunn 1926:200, 202),
average 50 in New York (Bishop 1941:183). Communal
nesting may occur with up to 800 eggs laid per nest. One
to four females will remain with eggs (Wood 1953). Eggs
laid singly; adhered to moss, in natural cavities or in de-
pressions formed by the female, also among roots, de-
cayed leaves.

TIME TO HATCHING: 38 to 60 days (Blanchard 1934).
LARVAL PERIOD: 6 weeks (Blanchard 1923); as long as 18
weeks; variation in larval development depends upon
pond conditions (Bishop 1941:186).

HOME RANGE/MOVEMENT: Unreported.

FOOD HABITS/PREFERENCES: Small invertebrates, includ-
ing insects, spiders, and earthworms.

COMMENTS: A nocturnal and secretive species, therefore
difficult to locate.

KEY REFERENCES: Bishop 1947, Neill 1963.



Northern Spring Salamander
(Gyrinophilus p. porphyriticus)

RANGE: Through the Appalachian range from wc. Maine
and extreme se. Quebec s. to e. Ohio and ¢. Alabama,
Pennsylvania and n. New Jersey. Absent from the Coas-
tal Plain. Recently reported from Rhode Island (C.
Raithel, personal communication).

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon to
rare, except in Vermont and nw. Berkshire County, Mas-
sachusetts, where common (T. Tyning, personal com-
munication).

HABITAT: Found in but not restricted to torested areas
with clear, cold water, springs, mountain streams,
creeks, boggy areas. Also in depressions under stones or
other cover adjacent to water. Usually occurs at higher
elevations in spruce/fir torests, typically in moist situa-
tions, in underground water courses and limestone caves
(N. Green, personal observation), beech/maple/hem-
lock forests, in shale ravine streams in Tompkins and Al-
bany Counties, New York (M. Stewart, personal com-
munication). Have been found in hillside meadow
streams, swamps, and lake margins.

SPECIAL HABITAT REQUIREMENTS: Streams, seeps, or
springs. In winter, wet soil near water where remains
somewhat active in burrows.

AGE/SIZE AT SEXUAL MATURITY: 4 to 5 years, al total
length of about 5-1/2 inches (14 cm) in New York (Bishop
1947:370).

BREEDING PERIOD: Mid-October to winter months (Bruce
1972). Annual reproduction cycle (Bruce 1969).

EGG DEPOSITION: April to summer and nto the fall
(Bruce 1972), female guard eggs (Organ 1961).

NO. EGGS/MASS: 9 to 63 (Bruce 1972), 44 to 132 eqgs,
New York (Bishop 1941:247), 44 to 66, Virginia (Organ
1961). Eggs laid in running water under logs and stones,
usually in groups, sometimes attached singly.

TIME TO HATCHING: Fall (Organ 1961). Hatch late sum-
mer, early fall. The young from one clutch may remain

near the nest site for several months after hatching
(Bruce 1980).

LARVALPERIOD: Variable larval period, average of about
4 years. Metamorphosis occurs in late spring summer
(Bruce 1980). Larvae are aquatic.

HOMERANGE/MOVEMENT: Unreported.

FOoOD HABITS/PREFERENCES: Euryphagic predator —
consumes aquatic insects and their nymph and larval
forms, crustaceans, centipedes, earthworms, snails, spi-
ders, millipedes, small frogs, and salamanders. Terres-
trial insects were 79 percent of total prey items in New
Hampshire (Burton 1976). Has been found to eat its own
larvae (Logier 1952:76). Salamanders account for 50
percent of the diet in the Appalachians (Bruce 1972); sa-
lamanders a minor part of diet in New York (Bishop
1941:253). Nocturnal, forages for food among rocks and
vegetation in or along stream beds on rainy summer
nights. Larvae are generalist feeders until metamorpho-
sis when they take larger food items (Bruce 1980).

COMMENTS: Formerly named the purple salamander.

KEY REFERENCES: Bishop 1941; Brandon 1967; Bruce
1972, 1980.
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Northern Two-lined Salamander

(Eurycea b. bislineata

T

RANGE: Gaspé Peninsula, Quebec and e. Ontario sw.
through Ohio to e. Illinois, s. to extreme ne. Mississippi
to Virginia.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common to
abundant.

HABITAT: Floodplain bottoms to moist forest floors at high
elevations to 1,829 m (6,000 feet) (Behler and King
1979:321). Along brooks and streams, boggy areas near
springs or seeps. Found under objects at water’s edge in
moist soil or in coarse sand and gravel at stream bottoms
or edges, leaf litter and crayfish burrows (Ashton and
Ashton 1978). In wet woodlands or pastures. During wet
or humid weather will wander into moist woods more
than 100 m from water courses (D. Rudis, personal obser-
vation).

Hibernates under water, or remains active in feeding ag-
gregations in springs and cold-flowing streams in New
York (Stewart 1956a) and adjacent unfrozen soil (Ashton
and Ashton 1978).

SPECIAL HABITAT REQUIREMENTS: Alkaline streams for
breeding.

AGE/SIZE AT SEXUALMATURITY: The majority mature dur-
ing the second fall after metamorphosis (Stewart 1956a).

BREEDING PERIOD: Autumn and early spring. Breeds in
streams.

EGG DEPOSITION: May to early June in Massachusetts
(Johnson and Goldberg 1975).
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NO. EGGS/MASS: 12 to 36 eggs, average of 18 eggs in
Massachusetts (Wilder 1924). Eggs deposited in clusters
attached to bottoms of stones or logs in running water.
Several females may use the same stone as a nest site, one
female remains with eggs until hatching.

TIME TO HATCHING: | to 2 months after eggs laid.
LARVAL PERIOD: 2 or 3 years, aquatic (Wilder 1924).

HOME RANGE/MOVEMENT: Average area less than 14 m?
for 20 monitored individuals along a stream in Ohio
(Ashton and Ashton 1978). Territories were aggressively
defended in an artificial environment (Grant 1955).

FOOD HABITS/PREFERENCES: Insects, particularly bee-
tles, beetle larvae, mayllies, stonefly nymphs, and dip-
terans; also spiders, mites, millipedes, sowbugs, and
earthworms (Hamilton 1932). Most prey are of terrestrial
origin (Burton 1976).

COMMENTS: Will travel in the open during wet or rainy
nights, rarely during wet days. Adults are extremely
agile and when disturbed often escape through a series
of rapid jumps.

KEY REFERENCES: Bishop 1941, Bleakney 1958, Mittle-
man 1966.



Eastern Spadefoot
Scaphiopus h. holbrookii

RANGE: Southeastern Massachusetts extending to New
York and se. Missouri, s. to e. Louisiana and Florida. Not
found in the higher elevations of the Appalachians or the
Everglades of Florida.

RELATIVE ABUNDANCE IN NEW ENGLAND: Rare.

HABITAT: In dry sandy or loose soils in sparse shrub
growth or open forest areas. Terrestrial and subterra-
nean, only enters water to breed, usually in temporary
rain pools. Prefers forest areas with leaf litter (Pearson
1955). In farmland areas in Connecticut River Valley,
Massachusetts, and pitch pine — scrub oak dunes in New
York (Stewart and Rossi 1981). Colonies occur along
floodplains of major rivers. Emerge in spring from hiber-
nation when soil moisture is sutficient.

SPECIAL HABITAT REQUIREMENTS: Sandy soils, temporary
pools for breeding.

AGE/SIZE AT SEXUAL MATURITY: During second year after
metamorphosis, males at 15 months, females at 19
months (Pearson 1955).

BREEDING PERIOD AND EGG DEPOSITION: Usually April or
May, extending into August; breeding is initiated by a
heavy rainfall (Gosner and Black 1955). Breeds in con-
gregations of many individuals if population is high.
Usually a one-night phenomenon.

No. EGGs/MAss: 1,000 to 2,500 eggs in masses of 6 to 110
in irregular bands in or around plants of temporary wa-
ter. Eggs are very adhesive.

TIME TO HATCHING: 5to 15 days (Oliver 1955:236).

TADPOLES: Late broods transform in 16 to 20 days
(Gosner and Black 1955), 48 to 63 days for early broods
(Driver 1936).

HOME RANGE/MOVEMENT: Mean home range about 10 m?
108 square feet in n. Florida, for 90 percent of captures
average home range was about 6.2m? (67 square feet);
occupy one or several underground burrows within
home range (Pearson 1955). Maximum dispersal dis-
tances of 9.8 m 32 feet; individuals were recaptured in
the same home ranges after 5 years (Pearson 1957).

FOOD HABITS/PREFERENCES: Flies, spiders, crickets, cat-
erpillars, true bugs, other ground-dwelling arthropods,
earthworms, and snails. Moths are eaten when they can
be caught (Bragg 1965:36). Tadpoles are planktonic
feeders for the first few days (Richmond 1947), later be-
coming carnivorous and sometimes even cannibalistic.

COMMENTS: Nocturnal, peaks of activity occur just after
sundown and before sunrise. Fossorial; individuals have
remained in burrows an average of 9.5 days at a time,
emerging to feed (Pearson 1955). Can remain under-
ground for weeks or months during dry periods, to
depths of 3to 7 feet (1to 2 m) (Ball 1933, cited in Babbitt
1937:20). As evidence of the spadefoot’s secretive and
nocturnal habits, there was a total of 16 reported sight-
ings from 1811 to 1936 in the ne. part of its range (Ball
1936, cited in Bragg 1956).

KEY REFERENCES: Ball 1936, Bragg 1956, Pearson 1955,
Wasserman 1968.
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Eastern American Toad

(Bufo a. americanus)

RANGE: Nova Scotia and the Gaspé Peninsula w. through
c. Ontario to Lake Winnipeg, s. to e. Kansas, c. Indiana,
c. Alabama and c. North Carolina.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Found in almost any habitat: gardens, woods,
yards with cover, damp soil and a food supply. Sea level
to mountain elevations. Usually in moist upland woods.

SPECIAL HABITAT REQUIREMENTS: Needs shallow water for
breeding. Hibernates in burrows underground to 12
inches (30.5 cm) deep (Oliver 1955:122) from October to
late March or April.

AGE/SIZE AT SEXUAL MATURITY: 3 to 4 years (Dickerson
1969:72), 2 to 3 years (Hamilton 1934).

BREEDING PERIOD AND EGG DEPOSITION: Early April to
July, peak in late April in the Northeast. Travels to breed-
ing ponds at night in large numbers (Maynard 1934).

NoO. EcGs/MASs: 4,000 to 12,000 eggs (Dickerson
1969:67). Laid in long curling strings amidst aquatic ve-
getation.

TIME TO HATCHING: About 3 to 12 (average 4) days.
TADPOLES: 5 to 10 weeks.

HOME RANGE/MOVEMENT: Exhibits homing behavior by

returning to breeding sites; 264 individuals used the
same site annually in Ontario (Oldham 1966). Newly me-
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tamorphorsed toads showed celestial orientation when
leaving ponds; as most movement is nocturnal, course
determination is probably during daylight hours (Dole
1973).

FOOD HABITS/PREFERENCES: Terrestrial arthropods, in-
cluding insects, sowbugs, spiders, centipedes, and mil-
lipedes. Slugs and earthworms are other invertebrate
foods. Some vegetable matter is taken accidentally.
Food species determined by availability (Hamilton
1954). Feeds trom twilight through the evening hours.

COMMENTS: Most active during evening hours. May bask
(M. Stewart, L. White, personal observation) but will
seek cover during the heat of the day. Calls and breeds
during the day at the peak of breeding season (T. Tyn-
ing, personal communication).

KEY REFERENCES: Hamilton 1954, Wright and Wright
1949.



Fowler's Toad

(Bufo woodhousii fowleri)

RANGE: Southern New England w. to c¢. Pennsylvania,
the n. shore of Lake Erie and e. shore of Lake Michigan s.
to Missouri, e. Oklahoma, Texas, ¢c. Georgia and South
Carolina.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon but
locally abundant.

HABITAT: Prefers areas with sandy soil—shorelines, river
valleys, beaches, and roadside areas. Usually found in
lowland areas, but frequently in pine and oak forests,
gardens, lawns and lields, also found in small marshy
ponds. Hibernates in burrows in welldrained sandy soils
to 3teet (0.9 m) deep from early fall to late spring (May in
Connecticut).

SPECIAL HABITAT REQUIREMENTS: Sandy soils, shallow
water for breeding.

AGE/SIZE AT SEXUAL MATURITY: Probably breeds during
third year (Stille 1952).

BREEDING PERIOD AND EGG DEPOSITION: Late April to
May extending to mid-August (2 to 4 weeks later than
Bufo a. americanus). Shallow water of pools, lake mar-
gins, ditches, and so on, necessary for breeding.

NO. EGGs/MASS: Up to 8,000 eggs laid in long strings in
aquatic vegetation (Wright and Wright 1949:212).

TIME TO HATCHING: About 1 week.

TADPOLES: 40 to 60 days, usually transform midsummer.

HOME RANGE/MOVEMENT: Average distances between
captures ranged from 22 to 32 m during a 3-year period
on a golf course in Connecticut (Clarke 1974). Night
movements of 200 to 700 feet (61 to 213 m) or more to
reach waters’ edge (Lake Michigan). Toads usually
found within 100 feet (30.5 m) of previous capture point
(Stille 1952).

FOOD HABITS/PREFERENCES: Chiefly ground-dwelling in-
sects, particularly ants and beetles; also consumes
earthworms, spiders, snails, and slugs.

COMMENTS: During evening hours may move to edge of
water to replenish body moisture (Stille 1952). May be
active during the day, but typically crepuscular (Minton
1972:95). Activity periods vary with populations, mostly
nocturnal in Connecticut (Clarke 1974).

KEY REFERENCES: Clarke 1974, Logier 1952, Wright and
Wright 1949.
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Northern Spring Peeper
(Hyla c. crucifer)

RANGE: Nova Scotia, the Gaspé Peninsula and Quebec
to the s. tip of Hudson Bay through Ontario to Lake Win-
nipeg, s. to e. Texas and throughout the Eastern United
States, except Florida and s. Georgia.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common to
abundant.

HABITAT: Marshy or wet woods, second growth woodlots,
sphagnum bogs, nonwooded lowlands, near ponds and
swamps. Found on the ground or burrowed into the soil.
Breeds in permanent or temporary water, usually wood-
land ponds with aguatic debris. Found in cool moist
woods after breeding (M. Stewart, personal observa-
tion). Hibernates on land during late November to Janu-
ary or early spring, under moss and leaves.

SPECIAL HABITAT REQUIREMENTS: Pools for breeding.

AGE/SIZE AT SEXUAL MATURITY: Early in second year at
about 20 mm snout to vent length (Delzell 1958).

BREEDING PERIOD AND EGG DEPOSITION: Early March to
June (in the North).

NO. EGGS/MAss: 800 to 1,000 eggs (Wright 1914:16).
Laid singly near the bottom of shallow weedy ponds, at-
tached to submerged plants (Oliver 1955:236).

TIME TO HATCHING: 6 to 12 days.

TADPOLES: 90 to 100 days (Wright 1914:42). Usually
transform during July (Wright and Wright 1949:314).
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HOME RANGE/MOVEMENT: In s.e. Michigan, home-range
diameters ranged from 4 to 18 feet (1.2 to 5.5 m), es-
tablished around forest debris and vegetation; average
daily travel was 20 to 130 feet (6.1 to 39.6 m) reported by
Delzell (1958).

FOOD HABITS/PREFERENCES: Small nonaquatic insects:
preferably ants, flying bugs, beetles, flies, springtails,
and spiders; also mites, ticks, and small snails. Foods
taken probably reflect availability, catchability, and size
rather than preference (Oplinger 1967).

COMMENTS: Young frogs terrestrial in first year (Delzell
1958). May move long distances from breeding areas in
summer and fall, single calls heard from woods, shrubby
openings, far from water (M. Stewart, personal observa-
tion).

KEY REFERENCES: Delzell 1958, Logier 1952, Wright and
Wright 1949.



Gray Treefrog

(Hyla versicolor)

RANGE: Eastern United States and s.e. Canada from s.
Maine to Manitoba and s. through c. Texas and the Gulf
states to ¢. Florida.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Forested regions with small trees, shrubs and
bushes near or in shallow water. Often found on moss or
lichen on bark of old trees. Will breed in temporary
pools or permanent water, swamps, bogs, ponds, weedy
lakes, and roadside ditches; breeding sites are ex-
tremely variable. Commonly inhabit moist areas in hol-
low trees, under loose bark, or in rotted logs during sum-
mer months, (Smith 1961:93). Hibernate under tree
roots, under leaves (Babbitt 1937).

SPECIAL HABITAT REQUIREMENTS: Aquatic sites for breed-
ing.

AGE/SIZE AT SEXUALMATURITY: Breeds at 3 years (Palmer
1949:455).

BREEDING PERIOD: Early May to July, Connecticut (Bab-
bitt 1937). May to August in the Southeast (Martof et al.
1980:116). Season varies with latitude (Smith 1961:93).
Peak in early May, Ithaca, New York (Wright 1914:44).

EGG DEPOSITION: Generally 20 to 35 days between first
appearance and first eggs (Wright 1914:47). Loosely at-

tached to vegetation on the surface of shallow water
(Martof et al. 1980:116).

NoO. EGGs/Mass: Total of 1,800 to 2,000 eggs (Wright

1914:49). Packets of 10 to 40 eggs (Martof et al.
1980:116), or 4 to 25 eggs (Smith 1961:93).

TIME TO HATCHING: 4 to S days (Babbitt 1937).

TADPOLES: 50 to 60 days, shorter period in warmer areas.
Transform late in June to September.

HOME RANGE/MOVEMENT: Unreported.

FOOD HABITS/PREFERENCES: Small insects, spiders, plant
lice, mites, and snails. Forages in vegetation and on the
ground (Martof et al. 1980:116).

COMMENTS: Most active during evening hours when vo-
cal both during and out of breeding season. Rarely found
outside of breeding period. Able to change color from
gray to green. Young are emerald green. Single calls
heard occasionally in summer during during humid
days, often before a storm. H. versicolor is a tetraploid
species with 48 chromosomes (Martot et al. 1980:115).
Noxious skin secretions by H. versicolor may repel pred-
ators (Brodie and Formanowicz 1981).

KEY REFERENCES: Logier 1952, Martof et al. 1980, Wright
and Wright 1949.
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Bullfrog

(Rana catesbeiana)

RANGE: Nova Scotia w. to Wisconsin, s. through the
Great Plains to e. Colorado, Texas and ne. Mexico;
throughout the Eastern United States, except s. Florida
and parts of n. Maine. Introduced in California and Brit-
ish Columbia.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common, but
formerly more abundant.

HABITAT: Near shorelines of large bodies of water with
emergent vegetation, lakes, river oxbows. Highly
aquatic. Tend to remain in same pools for the summer
months if water level is stable (Raney 1940). Will occupy
floating logs far from shore. Breed close to shore lines in
areas sheltered by shrubs (Raney 1940). Hibernates un-
der water in mud and leaves about mid-October, emeges
late February to March, May in New York (Wright
1914:78).

SPECIAL HABITAT REQUIREMENTS: Deep permanent water
and emergent vegetation.

AGE/SIZE AT SEXUAL MATURITY: In fourth or fifth year.

BREEDING PERIOD AND EGG DEPOSITION: Late May to July
(in the North), peak in July.

NO. EGGs/MAss: 12,000 to 20,000 eggs (Wright
1914:82). Eggs laid in floating films of jelly in water of

lakes, quiet streams, and ponds.

TIME TO HATCHING: 5 to 20 days (Oliver 1955:237). Often
4 days or less (Wright 1914:83).
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TADPOLES: For 2 to 3 winters.

HOME RANGE/MOVEMENT: Average distance traveled in
Summer, 200 to 300 feet (61 to 91 m) in a woodland lake
and pond in New York (Raney 1940, Ingram and Raney
1943). Evening movement of 200 to 700 feet (61 to 213 m)
to water in Michigan (Stille 1952). Home range of 131
bullfrogs in an Ontario pond had an average mean activ-
ity radius of 8.6 feet (2.6 m) with minimum and maximum
movements of 2.0 feet (0.6 m) and 37.1 feet (11.3 m), re-
spectively (Currie and Bellis 1969). Males defend terri-
tories during breeding season. In a Michigan study
(Emlen 1968), the average distance between males
within a chorus was 17.8 feet (5.4 m), implying an aver-

age minimum terrotorial radius of approximatelky 9 feet
(2.7 m).

FOOD HABITS/PREFERENCES: Any available small ani-
mals; fish, other frogs, salamanders, newts, young tur-
tles, snakes, small birds, mice, crayfish, insects, snails,
and spiders. Also cannabalistic. Feeds among the water
weeds; an indiscriminate and aggressive predator.

COMMENTS: The bullfrog has become rare in many areas,
presumably due to toxic effects of DDT and other pollu-

tants (M. Stewart, personal communication).

KEY REFERENCES: Logier 1952, Wright and Wright 1949,



Green Frog

(Rana clamitans melanota)

RANGE: Nova Scotia through Quebec and s. Ontario to c.
Minnesota, s. to e. Oklahoma and e. to n. Georgia and
South Carolina. Absent from c. Illinois.

"RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Riparian, inhabiting margins of shallow per-
manent or semipermanent fresh water, shores and banks
of lakes and ponds, creeks, woodland streams, limestone
guarry pools, springs, vernal pools, moist woodlands
near water. Seldom more than a few meters from the wa-
ter. Young often found in semipermanent water. Hiber-
nates underground or underwater from October until
March, usually within its home range (Martof 1953b).
May be active on warm winter days.

SPECIAL HABITAT REQUIREMENT: Riparian areas.

AGE/SIZE AT SEXUALMATURITY: Males sexually active the
season following metamorphosis when 60 to 65 mm long;
females mature during the second or third year when 65
to 75 mm long (Martof 1956). Some females reached ma-
turity at 90 mm at Cranberry Lake, New York (M. Ste-
wart, personal communication). Some may not breed
until the second year after transformation (Wells 1977).

BREEDING PERIOD AND EGG DEPOSITION: April to August,
peak in mid-May, varies with locality. The same female
may lay two clutches (Wells 1976). Emerge from hiber-
nation in early spring but do not breed until mid-May in
Connecticut (Babbitt 1937).

NoO. EGGs/MASs: 3,500 to 4,000 eggs (Wright 1914:16),

to 5,000 (Pope 1944). Eggs deposited in floating masses
ofjelly attached to underwater twigs and stems in perma-
nent water.

TIME TO HATCHING: 3 to 6 days (Babbitt 1937).

TADPOLES: 1 to 2 years. Less than 1 year in southern parts

of range. May transform in same season eggs are laid
(Martof 1956).

HOME RANGE/MOVEMENT: Ranged from 20 m? to 200 m?
with an average of 61 m? in southern Michigan near a
stream and lake; daily movements were less than 10 m for
80 percent of the 824 individuals recaptured (Martof
1953b). During breeding season, males maintained a 2 to
3 m distance between each other (Martof 1953a). Terri-
tory size depends on cover density, 1 to 1.5 m between
males in areas of dense cover. Territories with diameters
of 4 to 6 m defended in open areas in New York (Wells
1977).

FOOD HABITS/PREFERENCES: Terrestrial feeders among
shoreline vegetation. Insects and their larvae, worms,
small fish, crayfish and other crustaceans, newts, spi-
ders, small frogs, and mollusks are taken. Beetles, flies,
grasshoppers, and caterpillars constituted over 60 per-
cent of food items (Hamilton 1948). Terrestrial beetles
are the most important food item (Steward and Sandison
1972). Tadpoles are herbivorous.

COMMENTS: Found in or at edge of water during daylight

hours; evening hours spent along the banks feeding or in
water defending territories (Wells 1977).

KEY REFERENCES: Logier 1952; Martof 1953b, 1956:;
Wright and Wright 1949.
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Mink Frog

(Rana septentrionalis)

RANGE: Nova Scotia, n. New England and New York w. to
n. Wisconsin and Minnesota, n. through Ontario to St.
James Bay and to n. Quebec and Labrador.

RELATIVE ABUNDANCE IN NEW ENGLAND: Only in extreme
northern areas, locally common to rare.

HABITAT: At the edges of northern lakes and ponds, cold
springs, inlets where cold streams enter ponds and
stream edges. Prefers open water with abundant lily
pads. Sometimes found in northern bogs.

SPECIAL HABITAT REQUIREMENTS: Breeds and hibernates
only in permanent waters. Prefers lily pads in open water
for basking and foraging (M. Stewart, personal commun-
ication).

AGE/SIZE AT SEXUAL MATURITY: Males 1 year after meta-

morphosis, females 1 to 2 years after metamorphosis (He-
deen 1972).

BREEDING PERIOD AND EGG DEPOSITION: June to early
August (Hedeen 1972), peak in July (Wright and Wright
1949:535).

NO. EGGS/MASS: One individual laid 509 eggs (Hedeen
1972). Eggs laid in globular jelly-like masses attached to
aquatic vegetation such as spatterdock (Nuphar) then
drop to bottom where they develop (M. Stewart, personal
communication).

TIME TO HATCHING: Unreported.
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TADPOLES: For 1 to 2 years. Transform during summer
months.

HOME RANGE/MOVEMENT: Unreported.

FOOD HABITS/PREFERENCES: Adults feed trom lily pads on
animal matter, including adult insects and larvae, par-
ticularly aphids and chrysomelids (Kramek 1972, 1976),
also minnows, millipedes, leeches, snails, spiders; plant
material taken inadvertently. Most prey taken from the
water surface—usually opportunistic feeders, but can be
selective (Kramek 1972). Diet is a reflection of prey spe-

cies availability. Tadpoles feed primarily on algae (He-
deen 1970).

COMMENTS: Very similar to R. clamitans melanota in ap-
pearance and habits. Adults produce a musky scent, es-
pecially when handled roughly (Conant 1975:342).
Competition from green frogs and bulltrogs may be an
important factor in habitat selection in the Northeast (M.
Stewart, personal communication). In ponds treated
with rotenone in the Adirondacks, the anuran commu-
nity of green, mink, and bullirogs probably requires 10
to 15 years to recover to pretreatment levels (Stewart
1975).

KEY REFERENCES: Hedeen 1977, Logier 1952, Marshall
and Buell 1955.



Wood Frog

(Rana sylvatica)

RANGE: Atlantic provinces and n. Quebec to Alaska
(northern limit is along treeline) s. into North Dakota, the
Great Lakes States, to the Appalachians in Tennessee
and extreme n. Georgia. Throughout the Northeast.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common in suit-
able habitat.

HABITAT: Terrestrial; in mesic woods, often far from wa-
ter during the summer months as woodland ponds dry
up; xeric woods with moist microhabitats (M. Klemens,
personal communication). Preters wooded areas with
small ponds for breeding (Heatwole 1961). Found in bo-
real conifer forests, swamps and upland hardwood for-
ests to elevations of 1,158 m, (Trapido and Clausen
1938). Found in bogs and trap rock slopes in Connecti-
cut (M. Klemens, personal communication). Hibernates
under moist forest floor debris or flooded meadows (M.
Klemens, personal communication) from October to late
March. Embryos and larvae showed limited tolerance to

water with a high humic content in a Minnesota peat bog
(Karns 1980).

SPECIAL HABITAT REQUIREMENTS: Prefers temporary
woodland pools, back waters of slow-moving streams.

AGE/SIZE AT SEXUAL MATURITY: Males at 2 years, temales
at 3 years (Bellis 1961).

BREEDING PERIOD AND EGG DEPOSITION: March to July at
temperatures of about 10°C (50°F) (Smith 1956:113).
Moore (1939) found maximum temperature tolerance of
24°C (75°F) tor egg development. Often breeds before
ice is off the water (Martof 1970:86.2). Egg-laying usu-
ally completed within 4 to 6 days (Herreid and Kinney
1967).

NoO. EGGS/MASS: 2,000 to 3,000 eggs (Wright 1914:16),
1,019 average in Massachusetts (Possardt 1974).2 Eggs
attached to submerged twigs or free on the bottom in
globular masses.

TIME TO HATCHING: 10to 30 days (Oliver 1955:236), tem-
perature dependent.

TADPOLES: 6 to 15 weeks (Minton 1972:132). May over-
winter in n. Canada.

HOME RANGE/MOVEMENT: Average home-range size for
453 individuals in a Minnesota peat bog was 77.2 square
yards (65.5 m2), range 3.5 to 440.5 square yards (2.9 to
368.3 m?). Distance between captures averaged 12.3
yards (11.2m)and ranged from Oto 78 yards (Oto 71.3 m)
as reported by Bellis (1965).

FOoOD HABITS/PREFERENCES: Insects; particularly bee-
tles, flies and hymenopterans (Moore and Strickland
1955), also spiders, snails, slugs, and annelids.

COMMENT: Breeds before all other ranids in the North-
east. Adults have been observed migrating across sur-
face ice toward chorusing wood frogs (T. Andrews, per-
sonal observation). Brush piles, grassy hummocks, and
other terrestrial objects used as cover rather than utiliz-
ing aguatic escape (Marshall and Buell 1955).

KEY REFERENCES: Heatwole 1961, Martof 1970, Wright
and Wright 1949.

21:’ossa1rdt, E. E. The breeding biology and larual develop-
ment of the wood frog (Rana sylvatica). Dept. For. and
Wildl. Manage., Univ. Mass., Amherst. Unpublished.
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Northern Leopard Frog

(Rana pipiens)

RANGE: Nova Scotia, S. Labrador to se. British Colum-
bia, toe. parts of Oregon, Washington and California, to
n. Arizona and New Mexico, and to Ohio, n. New York
and New England.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common; spotty
distribution in southern part of range, very uncommon in
parts of formerly occupied range.

HABITAT: Commonly found in wet open meadows and
fields and wet woods during summer months. River
floodplains, Connecticut (M. Klemens, personal com-
munication). Breeds in ponds, marshes, slow shallow
streams, and weedy lake shores. Usually hibernates from
October or November to March, hibernates under water
or in caves (Rand 1950). Sometimes emerges in early
February (Smith 1956:110) and during warm days in
winter (Zenisek 1964).

SPECIAL HABITAT REQUIREMENTS: Wet meadows.

AGE/SIZE AT SEXUAL MATURITY: At 3 years of age in Mich-
igan (Force 1933).

BREEDING PERIOD AND EGG DEPOSITION: March to May,
congregates to breed (Wright and Wright 1949:482).

No. EGGs/MAss: 4,000 to 6,500 eggs laid in masses in
shallow water, sometimes attached to twigs.

TIME TO HATCHING: 13 to 20 days (Wright 1914:58).

TADPOLES: 9 to 12 weeks, transform July and August.
Overwinter as tadpoles in Nova Scotia (Bleakney 1952).
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HOME RANGE/MOVEMENT: Daily travel within home range
reported to be usually less than 5to 10 m in wet pasture
and marsh (Dole 1965). Average nightly movement dur-
ing rainy periods was 36 m in Michigan (Dole 1968). Oc-
casional long-range movement, often exceeding 100 m
during rainy nights (Dole 1965).

FOOD HABITS/PREFERENCES: Insects; particularly bee-
tles, lepidopteran larvae, wasps, bugs, crickets, grass-
hoppers, and ants; also takes sowbugs, spiders, small
crayfish, snails, and myriopods. Almost 99 percent of
foot items were insects and spiders (Drake 1914). Occa-
sional records of having taken small birds and snakes.
Food species taken correlates with peaks in insect prey
abundance (Linzey 1967).

COMMENTS: During dry summer days frogs may sit in
“forms,” small clearings made in wet soil within their
home range (Dole 1965). Most northeastern leopard
frogs are probably introduced “exotics” released from
laboratories and classrooms. Some believe the species is
not native tc New England (T. Tyning, personal com-
munication).

KEY REFERENCES: Dole 1968, Logier 1952.



Pickerel Frog
(Rana palustris)

RANGE: Nova Scotia and the Gaspé Peninsula through
se. Ontario to Wisconsin se. to e. Texas and ea. to South

Carolina. Absent from C. Illinois, nw. Ohio and parts of
the South.

RELATIVE ABUNDANCE IN NEW ENGLAND: Locally com-
mon.

HABITAT: Colder waters of lakes, ponds, clear streams,
springs, sphagnum bogs, limestone quarry pools. In
Massachusetts, fairly ubiquitous along streams and
shores of permanent ponds and lakes (T. Andrews, per-
sonal communication). In summer found in pastures,
fields, or woodlands, often at a distance from water. Pre-
fers water with thick vegetation at edges for cover. Hi-
bernates in mud at bottom of ponds or in ravines under
stones from October to March. Some individuals found
wintering in caves in Indiana (Rand 1950j.

SPECIAL HABITAT REQUIREMENTS: Shallow, clear water of
bogs and woodland ponds for breeding.

AGE SIZE AT SEXUALMATURITY: Unreported.

BREEDING PERIOD AND EGG DEPOSITION: March to May.
NO. EGGSs/MASS: 2,000 to 3,000 eggs (Wright 1914:67).
Eggs laid in firm globular masses attached to submerged

plants and branches.

TIME TOHATCHING: 11 to 21 days (Wright 1914:67).

TADPOLES: 80 to 100 days, some overwinter as tadpoles.
Transtorm July to September.

HOME RANGE/MOVEMENT: Unreported.

FOOD HABITS/PREFERENCES: In adults, 95 percent of food
items were terrestrial arthropods (Smith 1956:108).
Snails, small craytish, aguatic amphipods and isopods
are also eaten.

COMMENTS: Diurnal; may be crepuscular during hot
weather. Sensitive to pollution and changes in water
guality. Skin secretions may be toxic to other amphib-
ians confined with pickerel frogs.

KEY REFERENCES: Schaaf and Smith 1971, Smith 1956,
Wright and Wright 1949.
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Common Snapping Turtle
(Chelydra s. serpentina)

RANGE: Across the Eastern United States to the Rocky
Mountains, s. Canada to the Gult of Mexico and into
Central America.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Bottom dweller in any permanent and many
semipermanent bodies of fresh or brackish water; occa-
sionally in temporary water. Marshes, swamps, bogs,
pools, lakes, streams, rivers, {requently in areas with soft
muddy banks or bottoms. Formerly thought to prefer
permanent water. Almost entirely aquatic, but will travel
overland. Hibernates from October to March or April in
mud or debris in lake bottoms, banks, and muskrat holes,
but has been seen walking on and under the ice (Carr
1952:64). Little known about winter activity.

SPECIAL HABITAT REQUIREMENTS: Aqguatic habitat.

AGE/SIZE AT SEXUAL MATURITY: Carapace length of 10
inches (25.4 cm) reported by Hammer (1969).

BREEDING PERIOD: Late April to November, sperm may
remain viable in females for several years.

EGG DEPOSITION: Mid-June. Nests made in soil of banks
or in muskrat houses. Also on lawns, driveways, fields,
sometimes far from water.

CLUTCH SIZE: 11 to 83 eggs; females may lay two clutches
per year in southern portions of range. Typcially 20 to 30
eqggs per clutch (Cahn 1937, cited in Conant 1938:128).

INCUBATION PERIOD: 55 to 125 days (Hammer 1969), typi-

cally 80 to 91 days, depending on environmental condi-
tions.
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EGGS HATCH: Late August to early October, may over-
winter in nest until spring in northern portions of range.
Nests often destroyed by mammalian predators.

HOME RANGE/MOVEMENT: Average distance traveled by
107 individuals was 0.69 mile (1.1 km), with most move-
ment within the same marsh in South Dakota (Hammer
1969). In a New York marsh, movement of 100 m was the
average for 85 individuals; home ranges from 3 to 9 ha
(Kiviat 1980). Established range in Pennsylvania 4.5
acres (1.8 ha), reported by Ernst (1968b). Quite migra-
tory. Females exhibit strong nesting site fidelity and will
travel more than 0.5 km overland through forest and un-
even terrain between water bodies in Ontario. Maximum
round-trip distance of 16 km between home range and
nesting site (Obbard and Brooks 1980).

FOOD HABITS/PREFERENCES: Omnivorous feeders; animal
matter accounts for 54 percent of prey items including
fish (40 percent), crayfish, aquatic invertebrates, rep-
tiles, birds, mammals; plant material 37 percent (Alex-
ander 1943). Primary fish species in diet included suck-
ers, bullheads, sunfish, and perch in Connecticut (Alex-
ander 1943). May occasionally take young waterfowl; not
destructive to natural population of fish or watertowl.
Scavenges for any food readily available.

COMMENTS: High levels of persistent organochlorine
contaminants found in the tissues of Hudson River Speci-
mens (Stone et al. 1980).

KEY REFERENCES: Babcock 1919, Hammer 1969, Kiviat
1980.



Stinkpot

(Sternotherus odoratus)

RANGE: Atlantic coast, s. Ontario, w. to the Mississippi
River, s. to c. Texas, s. Florida. Absent from n. New En-
gland.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Permanent bodies of water: still, shallow, clear
lakes, ponds, and rivers, muddy bottoms preferred. Fre-
guently found in reservoirs (M. Klemens, personal com-
munication). Refrains from using temporary water
sources. Formerly thought to refrain from using water
with fluctuating levels. Not in streams at higher eleva-
tions in the East. Large populations found in areas with
abundant aquatic vegetation (Pope 1939:39). Scattered
records for occurrence in marshes, swamps, bogs,
sloughs (Pope 1939:39). Usually gregarious when hiber-
nating in bottom mud, debris, beneath rocks in river bot-
toms, or in river banks when the temperature falls below

10°C (50°F) (Cagle 1942).

SPECIAL HABITAT REQUIREMENTS: Permanent water
bodies. Exclusively aguatic except when laying eqggs.

AGE/SIZE AT SEXUAL MATURITY: Stinkpots in the northern
portions of the range mature more slowly than individ-
uals in the southern regions. Males at 3 or 4 years, fe-
males at 2 to 7 years (Tinkle 1961), or perhaps at 9 to 11
years (Risely 1932).

BREEDING PERICD: April to October, peak in April to
May, September to October.

EGG DEPOSITION: May to August, peak in June. Eggs laid
in muck, rotted logs, stumps, sandy soil, grass, or on the
ground at lake margins.

CLUTCH SIZE: 1 to 9 eggs (highest numbers in North), typ-
ically 3to 6.

INCUBATION PERIOD: 60 to 90 days (Barbour 1971:162),
35 to 40 days (Edgren 1960).

EGG HATCH: September to October (in North). Gregari-
ous nesting habits, often malodorous.

HOME RANGE/MOVEMENT: Overland movements proba-
bly seasonal or forced (Ernst and Barbour 1972:40). Av-
erage home range is 0.06 acre (0.02 ha) for males and
0.12 acre (0.05 ha) for temales in Oklahoma. Overland
movements ranged from 166 to 227 feet (35.4 to 69.2 m)
for males, and 113 to 146 feet (34.4 to 44.5 m) for females
(Mahmoud 1969). Exhibited homing behavior in Michi-
gan—13 out of 28 released individuals traveled up to 700
feet (213 m) to initial capture points (Williams 1952).

FooD HABITS/PREFERENCES: Principally carnivorous,
feeds along the bottom for snails, clams, aquatic insects
and their larvae, particularly dragonfly nymphs and
caddisfly larvae (Lagler 1943), minnows, worms, tad-
poles, and fish eggs (Babcock 1919:36). While scaveng-
ing, plants and algae as well as carrion are eaten. Car-
rion accounted for 40 percent of the diet by volume for 73
individuals in Michigan (Lagler 1943).

COMMENTS: Also called the musk turtle. Often basks well
out of water on horizontal limbs of slanting trees along
the water’'s edge. Highly aquatic; activity periods in
morning and evening in Oklahoma (Mahmoud 1968). In-
dividuals frequently covered with algae growth.

KEY REFERENCES: Ernst and Barbour 1972, Mahmoud
1969.
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Spotted Turtle
(Clemmys guttata)

RANGE: Southern Marine to s. Quebec w. to Lake Michi-

gan, n. half of Ohio to e. portion of Virginia s. to n. Flor-
ida.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon to
rare.

HABITAT: In unpolluted, small shallow bodies of water
such as woodland streams, wet meadows, bog holes,
small ponds, marshes, swamps, roadside ditches, and
brackish tidal creeks. In Rhode Island, found in salt
marshes and small bogs or ponds with adjacent dry up-
land oak-pine forest (C. Raithel, personal communica-
tion). Prefers areas with aguatic vegetation. Hides in
mud and detritus at bottom. Wanders over land. Basks
along water’s edge on brush piles in water (T. Graham,
personal communication) and on logs or vegetation
clumps. Often found in cranberry bogs. Hibernates in
muddy bottoms during the coldest winter months. May
aestivate during hottest periods of summer (T. Tyning,
personal communication).

SPECIAL HABITAT REQUIREMENTS: Unpolluted shallow wa-
ter.

AGE/SIZE AT SEXUAL MATURITY: Males about 83.4 mm
plastron length, females about 80.8 mm plastron length
in Pennsylvania (Ernst and Barbour 1972:73).

BREEDING PERIOD: March to May, peak usually June.
EGG DEPOSITION: June to July. Eggs usually laid in well-

drained soil of marshy pastures, or in tussocks (M. Kle-
mens, personal communication).
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CLUTCH SIZE: | to 8 eggs (Adler 1961), average 3 to 5.
INCUBATION PERIOD: 70 to 83 days.

EGGS HATCH: Late August (Ernst and Barbour 1972:74)
to September (Finneran 1948). Overwintering in nest
may occur.

HOME RANGE/MOVEMENT: For adults in Pennsylvania
marsh range averaged 1.3 acre (0.5 ha) according to
Ernst (1968b); moved less than 0.5 mile (0.8 km) (Ernst
1968a). Females migrate outside of home range to nest
(Ernst 1970).

FOOD HABITS/PREFERENCES: Omnivorous. Eats crusta-
ceans, mollusks, spiders, earthworms, aquatic insects,
and other invertebrates; occasionally takes frogs and
tadpoles, small fish, carrion, and vegetable matter. Food
taken only under water.

COMMENTS: Overcollecting, coupled with draining and
filling of swamps (and possibly pollution), is depleting
the population. A strongly diurnal species (Graham and
Hutchinson 1979).

KEY REFERENCES: Ernst 1972a, Ernst and Barbour 1972,
Stewart 1974.



Bog Turtle
(Clemmys muhlenbergii)

RANGE: Scattered colonies through New York, s. to ne.
Maryland, s. Virginia, w. North Carolina and Georgia.

RELATIVE ABUNDANCE IN NEW ENGLAND: Endangered
(U.S. Department of Interior 1980).

HABITAT: Unpolluted open sphagnum bogs or wet mead-
ows; sluggish clear meadow streams with muddy or
mucky bottoms (Zappalorti et al. 1979).3 Frequents shal-
low meandering waterways in swamps and wet meadows.
In Connecticut, associated with open canopy and
calcareous wetlands (M. Klemens, personal communica-
tion). Hibernates midautumn to late March or April. Hi-
bernaculum is in a subterranean rivulet or seepage area
with continually flowing water in New Jersey (Zappalorti
and Farrell 1980).4 Commonly basks in spring and early
summer. In New Jersey bogs, individuals found basking

on sedge grass tussocks or in open shallow pools (Zappa-
lorti et al. 1979).

SPECIAL HABITAT REQUIREMENTS: Abundance of grassy
or mossy cover, high humidity, and full sunlight.

3Zappalorti, R. T.; Farrell, R. F.; Zanelli, E. M. 1979. The
ecology and distribution of the bog turtle, Clemmys
muhlenbergii (Schoeptt), in New Jersey, Pt. 2. Report to the
New Jersey Dept. of Environ. Protection, Endangered and
Nongame Spec. Proj., Federal Aid Prog. and Herpetologi-
cal Associates. HA Rept. No. 79.02, Vol. |, 38 pp. Unpub-
lished.

4Zappalorti, R. T.; Farrell, R. F. 1980. An ecological study
of the bog turtle, Clemmys muhlengergii, Schoepff (Rep-
tilia, Testudines, Emydidae), in New Jersey, Pt. 3. Report to
the New Jersey Dept. of Environ. Protection, Endangered
and Nongame Spec. Proj., Federal Aid Prog. and Herpeto-
logical Associates. HA Rept. No. 80.01. Unpublished.

AGE/SIZE AT SEXUAL MATURITY: At 5 years and plastron
length of 75 mm (Barton and Price 1955). From 6 to 8
years, at plastral length of 70 mm (Ernst 1977).

BREEDING PERIOD: Late April to early June.

EGG DEPOSITION: June to July, often in tussocks or on top

of sphagnum in open, sunny areas on bogs (Zappalorti et
al. 1979).

CLUTCH SIZE: 2 to 5, typically 2 to 3 (Zappalorti et al.
1979).

INCUBATION PERIOD: 7 to 8 weeks (Nemuras 1969).

EGGS HATCH: July to early September (Ernst and Bar-
bour 1972:77-78). In northern locations, hatchlings may
overwinter in the nest.

HOME RANGE/MOVEMENT: Average range was 1.28 ha for
19 individuals in Lancaster County, Pennsylvania (Ernst
1977). Ranging from 0.008 t6 0.943 ha, traveling through
wet runs (Barton 1957, cited in Ernst 1977:246). Average
movement was 12 m between recaptures for a male; when
displaced, the same individual moved 0.4 km in | day

returning to initial point of capture (Ernst and Barbour
1972:79).

FOOD HABITS/PREFERENCES: Omnivorous. Eats berries
(20 percent), insects (80 percent), (Surface 1908:158),
also slugs, earthworms, craylish, frogs, snakes, nestling
birds, seeds of pondweeds and sedges, snails, carrion;
availability determines food consumption (Barton and
Price 1955). Forages on land and under water.
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Bog Turtle (Continued)
(Clemmys muhlenbergii)

COMMENTS: Formerly named Muhlenberg'’s turtle. May
aestivate during dry summer months (Ernst and Barbour
1972:77). Seldom active during the hottest part of the day
(Zappalorti and Farrell 1980). Overcollection of this spe-
cies is a problem, and locality information should be re-
ported with discretion to prevent exploitation. Formerly
abundant; population decreases related to wetland
drainage and fill.

KEY REFERENCES: Barton and Price 1955, Bury 1979,

Ernst and Bury 1977, Zappalorti et al. 1979, Zappalorti
and Farrell 1980.

74



Wood Turtle

(Clemmys insculpta)

RANGE: Nova Scotia w. through the Great Lakes region
to e. Minnesota. In the East extending s. to n. Virginia.

RELATIVE ABUNDANCE IN NEW ENGLAND: Once common,
population declining.

HABITAT: Frequents slow-moving meandering streams
with sandy bottoms and overhanging alders (T. Graham,
personal communication). Basks during morning hours
along banks of streams. Disperses from water sources
during summer months to tields, woods, and roadsides.
Restricted to hardwood forest areas in New Jersey (Far-
rell and Zappalorti 1979);5 pine barrens area, Rhode Is-
land (Tucker, personal observation).

Returns in fall to streams to hibernate in muddy banks
and bottoms through late March to April. Have been
found hibernating in holes in stream banks (T. Graham,
personal communication), in decaying vegetation of
woods and trout streams with deep pools (M. Klemens,
personal communication). Will also use abandoned
muskrat burrows; some use same hibernaculum each
year (Farrell and Zappalorti 1979).

SPECIAL HABITAT REQUIREMENTS: Wooded river banks;
open sandy nesting areas.

AGE/SIZE AT SEXUAL MATURITY: Seems to vary geograph-
ically and between individuals. In New Jersey, speci-
mens at 165 mm carapace length, aged between 7 and 8
years were thought to be sexually mature (Harding and
Bloomer 1979). About 10 years and 160 mm carapace
length in Michigan (Harding 1977).

5Farrell, R. F.; Zappalorti, R. T. The ecology and distribu-
tion of the wood turtle, Clemmys insculpta (LeConte), New
Jersey, Pt. 1. (Preliminary report on a research contract be-
tween the New Jersey Dept. of Environ. Protection, Endan-
gered and Nongame Species Proj., Nat. Audubon Soc. and
Herpetological associates No. 79.03.) Unpublished.

BREEDING PERIOD: March, May, October (Ernst and Bar-
bour 1972:82), when stream temperature reaches about
15°C (59°F) (Farrell and Zappalorti 1979).6 Mating oc-
curs in shallow water.

EGG DEPOSITION: May to June. Eggs laid in prepared de-
pressions in open areas with sandy soils or gravel, not
necessarily near water.

CLUTCH SIZE: 4 to 12 eggs (Carr 1952:122), averages 8 to
9 (Farrell and Zappalorti 1979) 5 to 18 in Michigan
(Harding 1977).

INCUBATION PERIOD: 77 days (Allen 1955); 58 to 69 days
in laboratory (Farrell and Zappalorti 1980).

EGGS HATCH: August to October. Hatchlings may over-
winter in the nest in northern parts of range.

HOME RANGE/MOVEMENT: One male moved an average
of 90 mm for three recaptures, one female was found 15m
from initial capture point (Ernst and Barbour 1972:83).
Exhibited fidelity to a particular stream or brook in New
Jersey (Farrell and Zappalorti 1979), and Pennsylvania
(Strang 1983); mean home range was 447 m for 10 indi-
viduals in lowland forest.

FOOD HABITS/PREFERENCES: Omnivorous. Eats young ve-
getation, grass, moss, mushrooms, berries, insects and
their larvae, worms, slugs, snails (Surface 1908:161-
162); also carrion, tadpoles, frogs, and fish. Feeds in wa-
ter or on land.

6Farrell, R. F.; Zappalorti, R. T. An ecological study of the
wood turtle, Clemmys insculpta (LeConte), (Reptilia, Tes-
tudines, Emydidae) in northern New Jersey, Pt. 2. (Report to
the New Jersey Dept. of Environ. Protection, Endangered
and Nongame Species Proj., Herpetological Assoc. Rep.
No. 80.02.) Unpublished.
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Wood Turtle (Continued)

(Clemmys insculpta)

COMMENTS: Formerly thought to be one of the most ter-
restrial turtles, actually found equally in water and on
land. Lives in large groups or colonies (Farrell and Zap-
palorti 1979). Diurnal. Development of wooded river
banks and widespread commercial collection are factors
contributing to population decline. Not tolerant of pollu-
tion. Young not often encountered.

KEY REFERENCES: Ernst 1972b, Farrell and Zappalorti
1979.
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Eastern Box Turtle

(Terrapene c. carolina)

RANGE: Southeastern Maine and the Thousand Island re-
gion of New York w. to the Mississippi River, c. Illinois
and s. ton. Florida.

RELATIVE ABUNDANCE IN NEW ENGLAND: Locally com-
mon, more abundant farther south; declining in many
areas.

HABITAT: Woodlands, field edges, thickets, marshes,
bogs, stream banks; typically found in well-drained for-
est bottomland (Stickel 1950). Young semiaquatic. Has
been observed swimming in slow-moving streams and
ponds. Found chiefly in open deciduous forests (N.
Green, personal observation). Also found on mountain
slopes in Massachusetts (T. Tyning, personal communi-
cation). During hot dry weather may rest in mud or water
or burrow under logs or decaying vegetation for ex-
tended periods. When not active, rests in brush piles and
thickets. Hibernates from depths of several inches to 2
feet (0.6 m) below surface in loose soil, decaying vegeta-
tion, mud, or in stream banks from late fall to April.

SPECIAL HABITAT REQUIREMENTS: Old fields, powerline
clearings, ecotones with sandy soils favored (M. Kle-
mens, personal communication).

AGE/SIZE AT SEXUAL MATURITY: 4 to 5 years in Kentucky,
(Ernst and Barbour 1972:43), 5 to 10 years in Indiana
(Minton 1972:165).

BREEDING PERIOD: After emerging from hibernation in
April, sometimes continuing to fall. Females may lay via-
ble eggs for up to 4 years after mating (Ewing 1943).

EGG DEPOSITION: June to July in the Northeast. Females
often seen crossing roads in Massachusetts and New Jer-
sey during nesting season (T. Graham, personal com-
munication).

CLUTCH SIZE: 3to 8 eggs, average 4 to 5.

INCUBATION PERIOD: 87 to 89 days (Allard 1935, cited in
Carr 1952:146).

EGGS HATCH: August to September, hatchlings may
overwinter in nest.

HOME RANGE/MOVEMENT: From 150 to 750 feet (45.7 to
228.4 m); 12 individuals averaged movement of 390 feet
(118.8 m) on Long Island (Breder 1927). For 62 individ-
uals in mixed woodlands and open habitat on Long Is-
land, average range was less than 750 feet {(228.4 m) as
reported by Nichols (1939). Stickel (1950) reported aver-
age diameter of 350 feet (106.6 m) in Maryland. One in-
dividual was found within 0.25 miles (0.4 km) from point
of release 60 years previously (Allen 1868, cited in Bab-
cock 1919:412). Maintains same home range for many
years, occasionally leaves normal home range for ran-
dom wandering or egg laying (Stickel 1950). Homing
instinct displayed by 45 out of 60 turtles (Nichols 1939).

FOOD HABITS/PREFERENCES: Younger individuals chiefly
carnivorous, older individuals more herbivorous. Food
items include animals such as earthworms, slugs, snails,
insects and their larvae, particularly grasshoppers,
moths and beetles; crayfish, frogs, toads, snakes, and
carrion; vegetable matter such as leaves, grass, bugs,
berries, fruits and fungi.

COMMENTS: Terrestrial and diurnal. Digs into leaf litter
toward end of day. Bisection of habitat by roads can re-
duce or destroy populations. The reversion of much agri-
cultural land to woodland may be a beneficial change to
populations (M. Klemens, personal communication). Es-
timated age at tull growth is 20 years. May live 60 to 80
years (Nichols 1939). Some individuals may live more
than 100 years (Graham and Hutchinson 1969).

KEY REFERENCES: Carr 1952, Ernst and Barbour 1972,
Stickel 1850.
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Map Turtle

(Graptemys geographica)

RANGE: Lake Champlain to the Greak Lakes w. to the
Mississippi drainage to e. Minnesota, s. to Louisiana and
nw. Georgia. Along Susquehanna drainage. Introduced
to Delaware River. Nests as far south as Poughkeepsie,
Dutchess County, New York.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon and
of limited distribution.

HABITAT: Aquatic, inhabiting rivers and lakes. Preters
large bodies of water with soft bottoms and aquatic vege-
tation. Hibernates in mud of shallow water from late fall
to early spring. May be active on or under ice. Gregari-
ously basks on logs or rocks or along beaches and grassy
shores. In Michigan, found in riffles of pebble-bottom
streams that have interspersed, deeper, muddier pools
(M. Klemens, personnel communication). Move from

shallow bays to nesting areas and reenter bays to over-
winter in Quebec (Gordon 1980).

SPECIAL HABIT REQUIREMENTS: Water bodies with muddy
or soft bottom substrate.

AGE/SIZE AT SEXUAL MATURITY: Females at 7.5 inches
(190.5 mm) and larger (Newman 1906, cited in Pope
1939:169).

BREEDING PERIOD: April and autumn (Ernst and Barbour
1972:110).
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EGG DEPOSITION: May to July, peak mid-June. Nesting
season begins in mid-June in Quebec and averages 2
weeks in duration (Gordon 1980). Nests made in soft
sand or soil away from beaches.

CLUTCH SIZE: 10 to 16 eggs (Cahn 1937), typically 12 to
14 eggs. More than one clutch may be laid.

EGGs HATCH: Late August to early September (Carr
1952:199), some may overwinter in the nest.

HOME RANGE/MOVEMENT: Unreported.

FOOD HABITS/PREFERENCES: Aquatic feeders—snails and
clams are the major components of the diet; other small
mollusks, crayfish, vegetable matter, fish, insects, and
carrion are eaten (Carr (1952: 199).

KEY REFERENCES: Evermann and Clarke 1916, Newman
1906.



Red-eared Slider

(Pseudemys scripta elegans)

RANGE: Central Ohio w. to se. lowa, s. into New Mexico,
Texas, Alabama and w. Tennessee. Feral in parts of the
Northeast.

RELATIVE ABUNDANCE IN NEW ENGLAND: Locally com-
mon.

HABITAT: Ponds, shallow areas of lakes, creeks and
drainage ditches. Hibernates when water temperature
drops below 10°C (50°F). Sometimes occupies muskrat
burrows or hollow stumps.

SPECIAL HABITAT REQUIREMENTS: Quiet water with
muddy bottom, abundant vegetation, projecting sub-
strate, such as logs or rocks for basking.

AGE/SIZE AT SEXUAL MATURITY: Plastron length for males
90 to 100 mm, for females 150 to 195 mm.

BREEDING PERIOD: Unreported.

EGG DEPOSITION: April to mid-July. Females may be ca-
pable of reproducing for 40 to 50 years. Average longev-
ity may be 50 to 75 years (Cagle 1950). Female excavates
nest hole in earth, deposits eggs and seals hole with mud
and debris. May move a mile (1.6 km) from water to find
suitable nest site.

CLUTCH SIZE: 2to 22, typically 5to 10. 1 to 3 clutches per
season.

INCUBATION PERIOD: 68 to 70 days (Pseudemys scripta
troostii incubated in laboratory, Cagle 1950).

EGGSHATCH: July | to mid-September (Illinois and Loui-
siana).

HOME RANGE/MOVEMENT: Most sliders (n = 1,006) inhab-
iting a drainage ditch in Mississippi River floodplain re-
mained within one-half mile (0.8 km) of release site
(Cagle 1944:24).

FOOD HABITS/PREFERENCES: Omnivorous. Take tadpoles,

craytish, mollusks, large larvae of aguatic insects, small
fish (Cahn 1937).

COMMENTS: Possibly feral in Maryland (Cooper 1959).
Active from late April until October in Illinois. Highly
aquatic, avoids land except when laying eggs. Aesti-

vates in mud when temperatures exceed 31°C (89°F)
(Cagle 1950).

KEY REFERENCES: Cagle 1950, Cahn 1937, Cooper 1959,
Webb 1961.
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Plymouth Redbelly Turtle

(Pseudemys rubriventris bangsi)

RANGE: Plymouth County, Massachusetts. Recently,
skeletal remains and a shell found in Ipswich, Essex
County, Massachusetts (Graham 1982).

RELATIVE ABUNDANCE IN NEW ENGLAND: Endangered
(federal list).

HABITAT: Ponds of different sizes in Plymouth County.
Frequents shallow coves (Graham 1971a).

SPECIAL HABITAT REQUIREMENTS: Muddy-bottomed shal-
lows with abundant aquatic vegetation, especially milfoil
(Myriophyllum) and bladderwort (Utricularia) (Graham
1980).

AGE/SIZE AT SEXUAL MATURITY: Probably not reached
during first 9 years (Graham 1971a). Average life span
estimated at 40 to 55 years (Graham 1980).

BREEDING PERICD: Probably early spring and fall (T.
Graham, personal communication).

EGG DEPOSITION: Mid-June to early July. Prefer to nest in
disturbed sites (T. Graham, personal communication).

CLUTCH SIZE: Range 12 to 17 eggs — average 14.5 (T.
Graham, personal communication).

EGGSs HATCH: Probably September, fall (T. Graham,
personal communication), July if they overwinter. Aver-
age hatching time of 75 days for 17 eggs incubated in a
laboratory at 29°C (84°F) (Graham 1971b). If hatchlings
overwinter, emerge during the following July.
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HOME RANGE/MOVEMENT: Unknown but wanders on land
especially during fall and late spring. Found 0.5 to 2.0
miles (0.8 to 3.2 km) from water on occasion. Signific-
ance of wandering unknown (T. Graham, personal com-
munication).

Foop HABITS/PREFERENCES: Primarily herbivorous,
feeding mainly on milfoil, also feeds on bladderwort
(Graham 1980) and arrowhead (Sagittaria) (Graham
1971a). Dietary shift to crayfish in fourth season (Gra-
ham 1971a).

COMMENTS: Basks during early morning hours on ele-
vated sites or in water by floating or resting on weed mats
(Graham 1980). Discovered in Plymouth, Massachu-
setts, in 1869 (Lucas 1916). Population estimate about
200 to 300 in Plymouth County (T. Graham, personal
communication).

KEY REFERENCES: Graham 1971a, 1971b, 1980; Lazell
1976.



Eastern Painted Turtle
(Chrysemys p. picta)

RANGE: Nova Scotia to ne. New York, to Cape Hatteras
and inland to e. Alabama. In the Northeast merges with
range of the Midland painted turtle.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common, often
abundant.

HABITAT: Quiet, shallow ponds, marshes, woodland
pools, rivers, lake shores, wet meadows, bogs, and slow-
moving streams. Sometimes in brackish tidal waters, salt
marshes (Pope 1939:183). Stagnant and polluted waters
are sometimes inhabited (Smith 1956:150). When in wa-
ter, usually remains in submerged vegetation. Basks on
small hummocks, logs, rocks, sometimes congregating
in large groups. Hibernates by burrowing into mud or
decayed vegetation of pond bottoms.

SPECIAL HABITAT REQUIREMENTS: Aquatic habitat.

AGE/SIZE AT SEXUAL MATURITY: Correlated with size, in
Michigan males exceeded 81 mm plastron length, fe-
males ranged from 110 to 120 mm (Gibbons 1968a).

BREEDING PERIOD: March to mid-June and tall (Gibbons
1968a). Peak in April in Connecticut (Carr 1952:218).

EGG DEPOSITION: May to July. Nest sites within a few
yards of water (Cahn 1937, cited in Smith 1961:140), or
up to one-half mile away (T. Tyning, personal communi-
cation).

CLUTCH SIZE: 2 to 11 eggs, females may lay 2 clutches
(Gibbons 1968a), typically 5 to 6 eggs.

INCUBATION PERIOD: 72 to 80 days (Ernst and Barbour
1972:143). 63 days (Lynn and vonBrand 1945). Hatch-
lings from late clutches may overwinter in the nest. Nests
are often destroyed by raccoons and skunks.

EGGS HATCH: Late August to early September, in Con-
necticut (Finneran 1948).

HOME RANGE/MOVEMENT: Displays short-distance hom-
ing ability; fewer than 15 percent moved more than 100
m in a marsh in Michigan (Gibbons 1968a). Average dis-
tance traveled was 112 m in a shallow bay of a Wisconsin
lake; 70 percent of the turtles did not travel. Individuals
may remain in the same locality for years if conditions
are favorable (Pearse 1923).

FoOOD HABITS/PREFERENCES: Aquatic insects, snails,
small fish, tadpoles, mussels, carrion, and aguatic plants
taken by foraging along the bottom. Diet usually about
50 percent vegetation.

COMMENTS: Diurnal. Emerges from hibernation in late
March or early April in Massachusetts (Graham 1971a).

Chrysemys p. picta and C. p. marginata intergrade in
the Northeast. Intergrades accounted for 79 percent of
89 individuals examined from the Delaware Water Gap
in New Jersey (Stein 1980).7

KEY REFERENCES: Carr 1952, Ernst 1971, Ernst and Bar-
bour 1972, Gibbons 1968a.

7Stein, R. ]. Species account form for: Second symposium
on endangered and threatened plants and animals of New
Jersey. Unpublished.
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Midland Painted Turtle

(Chrysemys picta marginata)

RANGE: New Hampshire, s. Quebec and Ontario to e.
Wisconsin. Through c. Illinois s. to Tennessee. Vermont
and New York s. to w. of the Shenandoah River.

RELATIVE ABUNDANCE IN NEW ENGLAND: Intergrades with
C. p. picta are abundant.

HABITAT: Quiet water, preferably shallow areas with
dense vegetation. Tolerant of some industrial pollution.
Basks in groups on sunlit logs. Sometimes found away
from water. Usually hibernates in muddy bottoms of
ponds, but has been reported active yearlong.

SPECIAL HABITAT REQUIREMENTS: Aquatic habitats.

AGE/SIZE AT SEXUAL MATURITY: 5 years for males, 6 to 7
years for females (Pope 1939:185).

BREEDING PERIOD: Early spring after emerging from hi-
bernation; fall matings have been reported.

EGG DEPOSITION: June to July. Eggs often laid in high
banks.

CLUTCH SIZE: 3to 10 eggs, average 5 to 8.

EGGS HATCH: Hatchlings emerge in September or the
next spring (Smith 1961:140).

HOME RANGE/MOVEMENT: Average summer movement
within a pond about 90 m. Movements have been divided
into three types: initial emigration in the spring of 63 to
144 m from hibernation ponds to other ponds with mats of
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floating vegetation; late summer movements of 86 to 91
m, back to hibernation ponds; and late autumn move-
ments of 88 to 130 m to deep water areas in Michigan
(Sexton 1959). Sixty percent of the individuals studied in
a Michigan lake exhibited homing behavior (Williams
1952).

FOOD HABITS/PREFERENCES: Aquatic vascular plants,
seeds, algae, and invertebrates including crustaceans,
mollusks, insects and their larvae, and worms. Also takes
carrion, fish, and frogs. Aquatic plants accounted for
more than 60 percent of the diet and insects about 20
percent in Michigan (Lagler 1943).

COMMENTS: In New England there are no Midland turtle
populations per se. Individuals are part of an intergrade
swarm. Information provided in this account is based on
references for Chrysemys picta marginata where inter-
grades do not occur. In New England, Chrysemys picta
marginata and C. p. picta life history and habitat infor-
mation are the same (M. Klemens, personal communica-
tion). Diurnal.

KEY REFERENCES: Carr 1952, Sexton 1959, Smith 1961.



Blanding’s Turtle
(Emydoidea blandingii)

RANGE: Scattered colonies in New York, New Hamp-
shire, and e. Massachusetts. Southern Quebec across
the Lake States to c. Minnesota, s. to lowa and c. Illinois.
Spotted occurrence from Nova Scotia to Ohio.

RELATIVE ABUNDANCE IN NEW ENGLAND: Populations lo-
calized and distribution spotty throughout its range (Mc-
Coy 1973:136.1). Generally scarce to rare, locally abun-
dant in Massachusetts (Lazell 1972). An endangered
species in Canada.

HABITAT: Shallow waters preferred; marshes, bogs,
ditches, ponds, swamps, also in protected coves and in-
lets of large lakes with abundant aquatic vegetation. May
wander overland. Basks on logs, stumps, banks. Active
in winter or hibernates in mud or debris.

SPECIAL HABITAT REQUIREMENTS: Shallow waters with soft
muddy bottoms and aguatic vegetation.

AGE/SIZE AT SEXUAL MATURITY: During 12th year for
males with a plastron length of 181 to 190 mm, Massachu-
setts (Graham and Doyle 1977); males 131 to 190 mm in
Michigan (Gibbons 1968b). Size differences between
these two populations probably due to differences in
food quality and availability (Graham and Doyle 1977).

BREEDING PERIOD: Early spring through October, most
often from March to May (Ernst and Barbour 1972:181).
Peak in late April (T. Graham, personal communica-
tion).

EGG DEPOSITION: June to July. Nests made in sandy soils
of upland areas.

CLUTCH SIZE: 6to 11 eggs (Carr 1952:136), typically 8 to
9 eqggs, clutches of 9, 13, and 16 eggs for Massachusetts
females (T. Graham, personal communication). Clutch
of 17 for a July nesting female (Graham and Doyle 1979).
Two clutches may be laid each season.

INCUBATION PERIOD: Unreported.
EGGS HATCH: Autumn or next spring.

HOME RANGE/MOVEMENT: Less than 100 m for 4 individ-
uals in a marsh in sw. Michigan (Gibbons 1968b).

FOOD HABITS/PREFERENCES: Crustaceans, insects, mol-
lusks, fish, carrion, aquatic plants, succulent shoots, and
berries. Crustaceans and crayfish account for about 50
percent of diet, insects more than 25 percent, and other

invertebrates and vegetable matter 25 percent (Lagler
1943).

COMMENTS: Escaped individuals found in Connecticut
(Lamson 1935). Primarily diurnal. In Michigan found in

rivers (M. Klemens, personal communication).

KEY REFERENCES: Gibbons 1968b, Graham and Doyle
1977, 1979, McCoy 1973.
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Eastern Spiny Softshell

(Trionyx s. spiniferus)

RANGE: Western New York across the Great Lakes states
to the Mississippi River, n. Wisconsin s. to the Tennessee
River extending e. to c. Pennsylvania. A disjunct colony
occupies the Champlain Valley. Introduced into the
Maurice River system of New Jersey.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon.

HABITAT: Aquatic, inhabiting large river systems. Also
found in lakes and ponds. Intolerant of poliution from
sewage, industrial, or chemical wastes (Minton
1972:191). Basks on sand bars, mud flats, grassy
beaches, but will use logs, rocks, and other objects when
sandy or muddy banks are unavailable (Williams and
Christiansen 1982). Hibernates beneath 2 to 3 inches
(5.1t0 7.6 cm) of river bottom mud from Cctober to April
in the north.

SPECIAL HABITAT REQUIREMENTS: Shallow muddy bot-
toms for burrowing. Some aguatic vegetation essential
(N. Green, personal observation).

AGE/SIZE AT SEXUAL MATURITY: Females with plastron
length of 180 to 200 mm, males at 90 to 100 mm.

BREEDING PERIOD: April or May.

EGG DEPOSITION: May to August. Eggs laid in sandy soil
or gravel beds near water’s edge.

CLUTCH SIZE: Typically 12 to 18, with a range of 4 to 32
eggs (Ernst and Barbour 1972:264).
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EGGS HATCH: August to October or hatchlings overwin-
ter in nest.

HOME RANGE S1zE: Unreported.

FooD HABITS/PREFERENCES: Chiefly carnivorous. Cray-
fish and insects are the major food items with tadpoles,
frogs, mollusks, and fish eaten less frequently; vegeta-
tion and other plant materials also consumed. Primarily
benthic feeders (Williams and Christiansen 1982).

COMMENTS: Somewhat nocturnal.

KEY REFERENCES: Ernst and Barbour 1972, Minton 1972,
Webb 1973.



Five-lined Skink

(Eumeces fasciatus)

RANGE: Southern end of Lake George, New York and se.
New York s. to n. Florida, w. to ¢. Texas. Northern limit
from Pennsylvania, Ontario to ¢. Wisconsin and N. Mis-
scuri.

RELATIVE ABUNDANCE IN NEW ENGLAND: Rare in the
Northeast through se. Connecticut. Records for Massa-

chusetts are from Barre (Storer 1840:19) and New
Bedford (Allen 1870:260).

HABITAT: Mesic wooded areas, open or moderately
dense with ground cover. Most abundant around old
buildings and open woods. Frequently in damp spots,
under logs, rock piles, leaf litter, sawdust piles. Suns for
briet periods on warm days (Smith 1946:349). Found on
open talus slopes in mixed deciduous woodlands, New
York. Primarily terrestrial, but will climb snags to find
insects. Hibernates from October until mid-March in de-
caying logs or below the frost line, underground or un-
der large rocks.

SPECIAL HABITAT REQUIREMENTS: Open woods with logs
and slash piles.

AGE/SIZE AT SEXUAL MATURITY: After second hiberna-
tion.

BREEDING PERIOD: May.

EGG DEPOSITION: Typically in June or July, 6 to 7 weeks
after breeding (Smith 1956:193). Eggs laid under rocks,
logs, in rotted stumps, in loose soil. Females usually
guard eggs during incubation (Conant 1975:122). Ad-

dled eggs are ingested; it has been suggested that brood-

ing females remove these eggs to reduce chances of pre-
dation (Groves 1982).

CLUTCH SIZE: 4 to 20 eggs (Barbour 1971:209), typically
9to 12. Younger individuals lay fewer eggs (Fitch 1970).

HOME RANGE/MOVEMENT: Males home-range diameter
about 90 feet (27.4 m), females about 30feet (9.1 m), ine.
Kansas (Fitch 1954, cited in Minton 1972:210). Individ-
uals may remain in same home range or move after em-
erging from hibernation.

FOOD HABITS/PREFERENCES: Primarily insects and spi-
ders, also snails, grubs, small vertebrates, including
young mice. Lizards occasionally eaten; will eat its own
shed skin.

KEY REFERENCES: Barbour 1971; Smith 1946, 1956.
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Northern Water Snake
(Nerodia s. sipedon)

RANGE: Southern Maine, s. Ontario to n. Wisconsin, s.
through Kansas to e. Colorado, n. Oklahoma to c. In-
diana, Kentucky, and Tennessee, e. to North Carolina
and New England.

RELATIVE ABUNDANCE IN NEW ENGLAND: Abundant in
suitable habitat.

HABITAT: Aquatic and semiaguatic habitats. Common
around spillways and bridges where rocks provide
cover, uncommon in deeply shaded woodland swamps
and ponds, probably due to lack of basking sites (M. Kle-
mens, personal communication). Found in the vicinity of
rivers, brooks, wet meadows, ponds, swamps, bogs, old
guarries. Inhabits salt or fresh water (Wright and Wright
1957:513), absent from heavily polluted waters. Prefers
still or slow-moving water. Hibernates in crevices of
rocky ledges, or in banks adjacent to water habitat.

SPECIAL HABITAT REQUIREMENTS: Branches or logs over-
hanging the water, or boulders of dams and causeways in
reservoirs (T. Tyning, personal communication).

AGE/SIZE AT SEXUAL MATURITY: Males 635 to 1,148 mm,
females at 650 to 1,295 mm (Wright and Wright
1957:513).

BREEDING PERIOD: April to May and early fall.

YOUNG BORN: August to early October, usually during
the last half of August. Viviparous.
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NO. OF YOUNG: 10 to 76 young, average 20 to 40. Larger
females have larger litters.

HOME RANGE/MOVEMENT: One individual moved 380
feet (115.8 m) along a river after 2 years (Stickel and
Cope 1947). In large ponds at an Indiana fish hatchery,
80 percent were recaptured in the same pond, 89 percent
were in the same pond or an adjacent pond. Snakes
along streams had larger home ranges (Fraker 1970).

FOOD HABITS/PREFERENCES: Cold-blooded vertebrates:
fish account for 61 percent of food items, frogs and toads
21 percent, salamanders 12 percent; also insects, cray-
fish, recently dead fish (Uhler et al. 1939). Fish account
for more than 95 percent of diet (Raney and Roecker
1947). May occasionally take shrews and mice.

COMMENTS: Frequently found basking. Active both day
and night.

KEY REFERENCES: Schmidt and Davis 1941, Wright and
Wright 1957.



Northern Brown Snake
(Storeria d. dekayi)

RANGE: Eastern United States from s. Maine and s. Can-
adaw. to Michigan, s. to South Carolina. Range overlaps
that of the Midland brown snake. Reported from Somer-
set Co., Maine, October 1984 (C. Baumgartner and R.
Nemecek, personal communications).

RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Ubiquitous, found in urban and rural areas,
dry or moist situations, vacant lots, parks, trash piles.
May be abundant along railroad tracks (T. Tyning, per-
sonal communication). In the wild, found in damp
woods, swamps, clearings, bogs, roadsides, open fields.
Hides under stones, banks, logs, brush piles, leaves.
Rare in old-growth forests (J. Lazell, personal communi-
cation). Hibernates in large groups from October to No-
vember until March or April; may use ant hills or aban-
doned mammal burrows.

AGE/SIZE AT SEXUAL MATURITY: At 2 years (Noble and
Clausen 1936).

BREEDING PERIOD: Late March to April and possibly in
the fall.

YOUNG BORN: Late July to August. Gestation period of
105 to 113 days (Clausen 1936). Viviparous.

NO. OF YOUNG: 3 to 27 young (Fitch 1970), typically 14.

HOME RANGE/MOVEMENT: Average daily movement of 10
to 15 feet (3.0 to 4.6 m) on Long Island. Thirteen of 32
individuals displayed homing behavior (Noble and
Clausen 1936).

FOOD HABITS/PREFERENCES: Slugs, snails, earthworms,
insects, minnows, and tiny toads are occasionally eaten.

COMMENTS: Formerly DeKay's snake. Commonly found
in aggregations throughout the year (Noble and Clausen
1936). May seem to be scarce during July and August
when it moves down into soil to lower temperature zones.
Degree of fossorial tendency varies with microhabitat
temperature preference (Elick et al. 1979). Active eve-
ning to early morning; one of the few New England
snakes that is active at night.

KEY REFERENCES: Schmidt and Davis 1941, Wright and
Wright 1957.
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Northern Redbelly Snake

(Storeria o. occipitomaculata)

RANGE: Nova Scotia to s. Manitoba, s. to e. Texas, Geor-
gia, and throughout the Eastern United States.

RELATIVE ABUNDANCE IN NEW ENGLAND: Locally abun-
dant.

HABITAT: Moist woods, hillsides, sphagnum bogs, up-
land meadows and valleys. Found under surface debris,
also around abandoned buildings. Occurs at elevations
from sea level to mountains. Prefers woodlands: pine,
oak-hickory, aspen, hemlock groves (Wright and
Wright 1957:717). More frequently found in upland
woody ridges. Occasionally found in damp meadows,
marshy areas, swamp and bog edges. Hibernates from
fall to March or April. Active through mid-October in
Connecticut (M. Klemens, personal communication).

SPECIAL HABITAT REQUIREMENTS: Woodlands.

AGE/SIZE AT SEXUAL MATURITY: Males 182 to 359 mm, fe-
males 211 to 383 mm (Wright and Wright 1957:718), at 2
years (Blanchard 1937a).

BREEDING PERIOD: Probably after emerging from hiber-
nation; a late summer or fall mating may also occur (Bar-
bour 1971:287).

YOUNG BORN: August to September. Viviparous.

NO. OF YOUNG: | to 14 young (Blanchard 1937a), typi-
cally 7to 8.

HOME RANGE/MOVEMENT: 1 adult found 100 teet (30.4 m)
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from release point in Michigan after 7 days (Blanchard
1937a).

FOOD HABITS/PREFERENCES: Consumes slugs, earth-
worms, soft insects and larvae, sowbugs; occasionally
small salamanders.

COMMENTS: Has been tound active at all times of day and
evening. Degree of fossorial behavior varies (Elick et al.
1979). Young commonly mistaken for young ring-neck
or Northern brown snakes.

KEY REFERENCES: Barbour 1971, Schmidt and Davis
1941, Wright and Wright 1957.



Eastern Garter Snake
(Thamnophis s. sirtalis)

RANGE: Nova Scotia to e. Manitoba s. to e. Texas, and
throughout the Eastern United States. Intergradation
with 7. s. pallidula occurs in n. New England (Fitch
1980: 270.1).

RELATIVE ABUNDANCE IN NEW ENGLAND: Very abundant;
most common and widespread snake.

HABITAT: Ubiquitous, terrestrial; found in moist areas,
forest edges, stream edges, fence rows, vacant lots,
bogs, swamps, overgrown yards. One specimen found
under a rock in a stream through a dark hemlock grove
(M. Klemens, personal communication). Found in al-
most all damp environments, from river bottoms to
mountain elevations.

Hibernates, often gregariously, in holes, rock crevices,
mud, anthills, rotted wood, uprooted trees, house foun-
dations, and sometimes partially or completely sub-
merged under streamed rocks, from October to March or
April. One of the earliest snakes to emerge from hiberna-
tion. Can survive the winter above frost line (Bailey

1949).

AGE/SIZE AT SEXUAL MATURITY: Females in second year,
some males the second spring after birth (Carpenter
1952a). At 400 mm snout to vent length for males and 500
mm for females in Kansas (Fitch 1965:531).

BREEDING PERIOD: Concentrated in the first few warm
days after emergence from hibernation in mid-March to
May, also in fall before hibernation (Anderson
1965:169). Mates at or near hibernation site.

YOUNG BORN: July to early September. Gestation period

of 3 to 4 months or longer in cooler climates (Blanchard
and Blanchard 1942). Viviparous.

NO. OF YOUNG: 3 to 85 young, typically 14 to 40. Zehr
(1962) found 12 to 13 young was the average in New
Hampshire. Number of young correlated with size and
age of female (Fitch 1965:558).

HOME RANGE/MOVEMENT: Approximately 5 acres (2.0
ha), most ranges were smaller in cutover agricultural
fields in Indiana (Minton 1972). Activity range of about 2
acres (0.8 ha) in Michigan woodlands and open fields
(Carpenter 1952a). Carpenter (1952b:250) defined ac-
tivity range as an area covered by an animal in the
course of its day-to-day existence, and which lacks defi-
nite home site or other center of activity. Home ranges of
35.0 acres (14 ha) for males and 22.2 acres (9.1 ha) tor
females were found in mixed habitat in Kansas (Fitch
1965:538). Many individuals migrate from hibernacula
to summer ranges.

FOoD HABITS/PREFERENCES: Earthworms account for 80
percent of food items, also amphibians, carrion, fish,
leeches, caterpillars, other insects, small birds, rodents
(Carpenter 1952b); also slugs, other snakes, mollusks,
crayfish, sowbugs (Hamilton 1951).

COMMENTS: Diurnal but sometimes active at night (Min-
ton 1972:250). Seeks cover under objects on hot summer

days. Pesticides have reduced local populations in New
York (Gochteld 1975).

KEY REFERENCES: Carpenter 1952b; Fitch 1965, 1980;
Wright and Wright 1957.
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Maritime Garter Snake
(Thamnophis sirtalis pallidula)

RANGE: Eastern Quebec extending to Alberta in discon-
tinuous populations, s. to n. New Hampshire, New York
and n. Michigan. Intergrades with T. s. sirtalisto w. and
s. parts of range.

RELATIVE ABUNDANCE IN NEW ENGLAND: Unreported.
HABITAT: Found in mature hardwood stands, fir stands
with mixed understory, and along forest roads in north-
ern New Hampshire.

COMMENTS: Little information available on life history.

KEY REFERENCES: Bleakney 1959, Fitch 1980.
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Eastern Ribbon Snake

(Thamnophis s. sauritus)

RANGE: Southern Maine to South Carolina and the Flor-
ida panhandle. Southern Indiana s. to e. Louisiana.
Northern limits through s. Indiana to ¢. New England.

RELATIVE ABUNDANCE IN NEW ENGLAND: Generally com-
mon, but uncommon in Connecticut (M. Klemens, per-
sonal communication).

HABITAT: Semiaquatic, inhabiting stream edges,
swampy areas, wet meadows, ponds, bogs, and ditches.
Prefers areas with brushy vegetation at waters' edge for
concealment. Also in damp or wet deciduous or northern
pine forests. Seldom far from cover (Carpenter 1952b).
May escape higher ground temperatures in summer by
seeking shelter in shrubs or underground. Hibernates
from October to March (Wright and Wright 1957:825).

SPECIAL HABITAT REQUIREMENTS: Mesic woodlands with
aquatic habitat.

AGE/SIZE AT SEXUAL MATURITY: Females during second
year (Carpenter 1952a), males 400 to 819 mm, temales
45] to 900 mm (Wright and Wright 1957:825).

BREEDING PERIOD: After emergence from hibernation.

YOUNG BORN: Late July to September, viviparous.

NO. OF YOUNG: 3to 20, typically 10 to 12.

HOME RANGE/MOVEMENT: Average activity range of
about 2 acres (0.8 ha), average distance traveled was ap-
proximately 280 feet (85.3 m) in open Michigan grass-
land and marsh (Carpenter 1952b).

FOOD HABITS/PREFERENCES: Frogs, toads, and salaman-
dersaccount for 90 percent of prey items; usually smaller
or metamorphosizing individuals were taken; also mice,
spiders, minnows, and some insects (Carpenter 1952b).

KEY REFERENCES: Carpenter 1952b, Rossman 1970.
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Northern Ribbon Snake

(Thamnophis sauritus septentrionalis)

RANGE: Central Maine w. through nw. New England and
s. Ontario to Michigan, s. to se. [llinois, Indiana, Ohio
and n. Pennsylvania.

RELATIVE ABUNDANCE IN NEW ENGLAND: Rare.

HABITAT: Sunny areas with low, dense vegetation that is
near bodies of shallow quiet water. Damp meadows,
grassy marshes, northern sphagnum bogs, borders of
ponds, lakes and meandering creeks. Semiaquatic.
Probably hibernates October to March (Minton
1972:260).

SPECIAL HABITAT REQUIREMENTS: Shallow, permanent
water in open, grassy habitat.

AGE/SIZE AT SEXUAL MATURITY: Some females at almost 2
years (Carpenter 1952a).

BREEDING PERIOD: Probably spring and fall (Minton
1972:260).

YOUNG BORN: July to August (Minton 1972:260).

NO. OF YOUNG: 4 to 10 or 11 young (Minton 1972:260).
Viviparous.

HOME RANGE/MOVEMENT: Unknown.

FOOD HABITS/PREFERENCES: Frogs, salamanders, fish.
Captives will eat minnows. Brown (1979) noted that 93
percent of the food items in 21 stomachs were comprised
of anurans.
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COMMENTS: Diurnal.

KEY REFERENCES: Conant 1975, Minton 1972.



Eastern Hognose Snake
(Heterodon platyrhinos)

RANGE: Cape Cod and c. Massachusetts w. to Ohio, s.
Ontario, ¢. Minnesota, and se. South Dakota, s. to c.
Texas and s. Florida. Recently reported from Hillsbo-
rough, New Hampshire, in 1984 (unconfirmed). Also
from Kittery, Maine (W. Chorman, personal communi-
cation).

RELATIVE ABUNDANCE IN NEW ENGLAND: Locally com-
mon.

HABITAT: Where sandy soils predominate, such as
beaches, open fields, dry, open pine or deciduous
woods. Has been found on hillsides, farm fields, and
around outbuildings. In Pennsylvania most frequently
found in upland situations, intermountain and river val-
leys (McCoy and Bianculli 1966). Low-lying areas of
Connecticut (M. Klemens, personal communication),
and in marshy woodlands in the Albany Pine Bush in
New York, and wooded creek bottomlands (M. Stewart,
personal communication). Hibernates from late Septem-
ber to April or May under forest floor debris, stumps,
trash piles (Wright and Wright 1957:308).

SPECIAL HABITAT REQUIREMENTS: Sandy soils, open
woodlands.

AGE/SIZE AT SEXUAL MATURITY: Male 400 to 1,050 mm,
temales 450 to 1,200 mm (Wright and Wright 1957:309).

BREEDING PERIOD: April to May and probably fall (Fitch
1970).

EGG DEPOSITION: June to July. Eggs laid in earth, under
or in pulpy wood of decaying logs.

CLUTCH SIZE: 4 to 61 eqggs, typically 22 (Fitch 1970).
INCUBATION PERIOD: 39 to 60 days (Anderson 1965:185).
EGGSHATCH: July to September, peak in August.

HOME RANGE/MOVEMENT: After 5 months one individual
in Maryland mixed habitat had moved 100 feet (30 m)
(Stickel and Cope 1947).

FoOOD HABITS/PREFERENCES: Toads preferred, but frogs,
fish, salamanders, insects, and worms are taken; rarely
small birds and mammals and occasionally other snakes
(Edgren 1955). Amphibians and reptiles accounted for
80 percent of the food items in 10 specimens in Virginia

(Uhler et al. 1939).

COMMENTS: Diurnal. Fossorial habits, probably seek
cover by burrowing (Edgren 1955). Particularly vulnera-
ble to heavy herbicide and pesticide use. Defense be-
havior includes head rearing, “hood” display, mock
striking, and feigning death.

KEY REFERENCES: Blem 1981, Edgren 1955, McCoy and
Bianculli 1966, Smith 1956, Wright and Wright 1957.
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Northern Ringneck Snake
(Diadophis punctatus edwardsi)

RANGE: Nova Scotia, s. Ontario to Wisconsin. Eastern
and s. Ohio to se. Illinois, n. Alabama and ne. through c.
Virginia to New England.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Secretive, found under cover especially in
moist shady woodlands with abundant hiding cover:
stony woodland pastures, rocks, stone walls, old wood-
land junk piles, logs, debris, loose bark of logs and
stumps; shale banks in Maine (Fowler and Sutcliffe
1952), and boards are all used as cover. Hibernates from
September to April or May. One individual found in a
woodchuck den (Grizzel 1949).

SPECIAL HABITAT REQUIREMENTS: Mesic areas with abun-
dant cover.

AGE/SIZE AT SEXUAL MATURITY: Males at 13 to 14 months
(Fitch 1960b), males 220 to 500 mm, females 220 to 550
mm (Wright and Wright 1957:187).

BREEDING PERIOD: Soon after emerging from hiberna-
tion.

EGG DEPOSITION: Late June to early July. Eggs laid in
rotted logs, under logs or stones. Several females may

use the same nest.

CLUTCH SIZE: 1 to 10 eggs, typically 3 or 4 (Blanchard
1937b). Smaller females lay tewer eggs (Fitch 1970).
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INCUBATION PERIOD: 4 to 6 weeks (Minton 1944). Average
of 56 days in laboratory conditions (Blanchard 1930,
cited in Wright and Wright 1957:188).

EGGS HATCH: Late August through September.

HOME RANGE/MOVEMENT: Undocumented.

FOOD HABITS/PREFERENCES: Toads, frogs, salamanders,
earthworms, lizards, small snakes, insects, and grubs.

COMMENTS: Nocturnal. Degree of fossorial tendency var-
ies with temperature preference (Elick et al. 1979).

KEY REFERENCES: Schmidt and Davis 1941, Wright and
Wright 1957.



Eastern Worm Snake

(Carphophis a. amoenus)

RANGE: Southcentral Massachusetts, se. New York
through c. Pennsylvania tos. Ohio. Southtoc. Alabama,
n. Georgia and South Carolina.

RELATIVE ABUNDANCE IN NEW ENGLAND: Locally abun-
dant.

HABITAT: Dry to moist forests, often near streams; in the
loose soil of gardens or weedy pastures. Sandy areas fa-
vored (M. Klemens, personal communication). Found in
dry ocak/pitch pine areas in Springtield, Massachusetts,
(T. Tyning, personal communication) and under loose
bark slabs, logs, stones, leaves, and other debris. Fosso-
rial; has extended periods of inactivity. Hibernates in
rotting wood, underground, or in burrows of other ani-
mals. Remains underground until May except for warm
sunny days.

SPECIAL HABITAT REQUIREMENTS: Loose soil for burrow-
ing, cover objects.

AGE/SIZE AT SEXUALMATURITY: 3 years (Fitch 1970).

BREEDING PERIOD: Probably spring to early summer (Mc-
Cauley 1945:97) and fall (Fitch 1970).

EGG DEPOSITION: Late June to early July. Eggs probably
laid in depressions under boulders or in hollow logs. In-
cubation period of 48 to 49 days in Kansas (Fitch 1970).

CLUTCH SIZE: 2 to 8 eggs (Wright and Wright 1957:106),
typically 5 (McCauley 1945:55).

EGGSHATCH: August to September.

HOME RANGE/MOVEMENT: About 0.25 acre (0.1 ha) in
Kentucky (Barbour 1971:240). Average for 10 individ-

uals in a forested mountainous area of Kentucky was 253
mZor 0.025 ha (Barbour et al. 1969a).

FOOD HABITS/PREFERENCES: Earthworms, soft-bodied in-
sects and their larvae, grubs or slugs.

COMMENTS: Nocturnal and secretive.

KEY REFERENCES: Barbour et al. 1969a, Schmidt and
Davis 1941, Wright and Wright 1957.
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Northern Black Racer

(Coluber c. constrictor)

RANGE: Southern Maine to sw. Ohio, s. to c. Alabama to
South Carolina and throughout the Eastern United
States.

RELATIVE ABUNDANCE IN NEW ENGLAND: Locally abun-
dant.

HABITAT: Moist or dry areas, forests and wooded areas,
fields, roadsides, swamps, marshes, clearings, near old
buildings, trap rock ridges (M. Klemens, personal com-
munication), stone walls, and farms. Has been found in
deciduous and pine forests. Partially arboreal. Will use
ledges for sunning.

Hibernates in large congregations, sometimes with cop-
perheads and rattlesnakes, often using deep rock crev-

ices or abandoned woodchuck holes. Among the earliest
snakes to emerge from hibernation.

AGE/SIZE AT SEXUAL MATURITY: Males at 13 to 14 months
(Fitch 1960b), males 680 to 1,595 mm, females 710 to
1,683 mm (Wright and Wright 1957:135).

BREEDING PERIOD: May to early June.

EGG DEPOSITION: June to early July. Laid in rotting
wood, stumps, decaying vegetable matter, loose soil.

CLUTCH SIZE: 7 to 31 eggs, typically 16 to 17, clutch size
proportional to size of female (Fitch 1963:420).

INCUBATION PERIOD: Average of 51 days (Fitch 1970).
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EGGS HATCH: Late August to September.

HOME RANGE/MOVEMENT: Very territorial; seems to have
definite home range (Smith 1956:239). Average distance
o0f 903 feet (275.2 m) in mixed Maryland habitat for 3 indi-
viduals after 2 years (Stickel and Cope 1947). Requires
large tracts of mixed old fields and woodlands (M. Kle-
mens, personal communication).

FoOOD HABITS/PREFERENCES: Varied diet includes small
mammals, insects, frogs, toads, small birds, birds’ eggs,

snakes and lizards (Uhler et al. 1939). Small mammals
and insects are 50 percent of diet (Surface 1906).

COMMENTS: Diurnal.

KEY REFERENCES: Fitch 1963, Wilson 1978.



Eastern Smooth Green Snake
(Opheodrys v. vernalis)

RANGE: Nova Scotia, s. Ontario, into ¢. Minnesota to s.
Wisconsin, Michigan, ne. Ohio to the Appalachians of
Virginia and West Virginia and north from ¢. New Jersey
throughout New England with the possible exception of
n. Maine.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common, but
currently declining in s. New England.

HABITAT: Upland areas, grassy fields, mountain mead-
ows; high altitude areas with grassy, open spots. Also
found in open aspen stands, sphagnum bogs, marshes,
in vines and brambles, and hardwood stands.

SPECIAL HABITAT REQUIREMENTS: Upland grassy open-
ings.

AGE/SIZE AT SEXUAL MATURITY: Probably second year
(Seibert and Hagen 1947).

BREEDING PERIOD: Late August in Ontario (Smith
1956:236). Spring and late summer (Behler and King
1979:640).

EGG DEPOSITION: Late July to August.
CLUTCH SIZE: 3 to 12 eggs (Wright and Wright
1957:558), typically 7 (Blanchard 1933). Nest sites may

be used by several females.

INCUBATION PERIOD: Varies from 4 to 23 days (Blanchard
1933).

EGGS HATCH: August to early September.

HOME RANGE/MOVEMENT: Less than 30 yards (27.4 m) for
10 of 12 individuals studied in an uncultivated field in
Illinois (Seibert and Hagen 1947).

FOOD HABITS/PREFERENCES: Insects account for 73 per-
cent of prey items, also spiders, snails (Surface 1906).
Salamanders, millipedes, centipedes, particularly cat-
erpillars, orthopterans, ants, flies (Uhler et al. 1939).

COMMENTS: Hibernates early fall to April or May. Popu-
lation decline may be related to insecticide spraying and
loss of open fields and pasture. Inhabits abandoned
farmland dominated by successional vegetation and

man-made debris on Long Island, New York (Schlauch
1975).

KEY REFERENCES: Schmidt and Davis 1941, Seibert and
Hagen 1947, Wright and Wright 1957.
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Black Rat Snake
(Elaphe o. obsoleta)

RANGE: Southwestern New England w. through s. New
York to sc. Illinois, and the Mississippi River area in Wis-
consin, south to Oklahoma, c. Louisiana and Georgia.
Range may be extending n. in the Connecticut River
Valley (T. Tyning, personal communication).

RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Variety of habitats including woodlands, thick-
ets, field edges, farmlands, rocky hillsides and moun-
taintops, river bottoms, old barns. Readily climbs trees.
Found in dry oak and oak-hickory woods, and mesic bot-
tomland forests, may occur in very dense woods (Wright
and Wright 1957:232). In Connecticut found in gorges
and some coastal areas (M. Klemens, personal communi-
cation).

Hibernates late November to April, may use talus slopes,
cisterns or unused wells. Often found in groups with cop-
perheads and rattlesnakes where these snakes occur.
AGE/SIZE AT SEXUAL MATURITY: At 4 years (Fitch 1970).
Males 1,095 to 1,835 mm, females 715 to 1,800 mm
(Wright and Wright 1957:233).

BREEDING PERIOD: May to June.

(GESTATION PERIOD: 8 to 12 weeks (Oliver 1955:243).

EGG DEPOSITION: July to August. Laid in loose soil, de-
caying wood, manure piles, sawdust piles.

CLUTCH SIZE: 6 to 24 eggs, typically 14.
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HOME RANGE/MOVEMENT: Average at least 600 m in
diameter for males, and at least 500 m for females in
woods and fields in Maryland (Stickel et al. 1980).

FooD HABITS/PREFERENCES: Small mammals account for
60 percent of prey items, particularly rodents, small
birds and their eggs (30 percent), also amphibians, in-
sects, spiders (Uhler et al. 1939). Young opossums, wea-

sels, owls, and sparrow hawks have been captured as
food (Minton 1972:272). Prey is killed by constriction.

COMMENTS: Formerly pilot or pilot black snake. Diurnal

and arboreal. May reside in hollow trees (Conant
1975:194).

KEY REFERENCES: Anderson 1965, Schmidt and Davis
1941, Smith 1956, Stickel et al. 1980, Wright and Wright
1957.



Eastern Milk Snake

(Lampropeltis t. triangulum)

RANGE: Southeastern Maine and s. Ontario to ¢. Minne-
sota, s. to Tennessee and w. North Carolina and through-
out the Northeast. Intergrades with the scarlet king snake
(L. t. elapsoides), in the sw. and se. portion of its range.

RELATIVE ABUNDANCE IN NEW ENGLAND: Common.

HABITAT: Various habitats, usually with brushy or woody
cover, and found from sea level to mountain elevations.
Usually found under cover. Farmlands, woods, out-
buildings, meadows, river bottoms, bogs, rocky hill-
sides, rodent runways (M. Klemens, personal communi-
cation). Found under logs, stones, boards, well covers,
stones in creek bottoms (M. Stewart, Personal communi-
cation) or other cover during the day. In pine forests,
second-growth pine, bog woods, hardwoods, aspen
stands. Hibernates from October or November to April.

SPECIAL HABITAT REQUIREMENTS: Suitable cover or loose
soil for egg laying.

AGE/SIZE AT SEXUAL MATURITY: Third or fourth year
(Fitch and Fleet 1970), malesto 1,115 mm, females 404 to
966 mm (Wright and Wright 1957:371).

BREEDING PERIOD: June (Wright and Wright 1957:371).
EGG DEPOSITION: Mid-June to July, in piles of soil, saw-
dust or manure, or under other cover, often in a commu-

nal nest site.

CLUTCH SIZE: 6 to 24 eggs, typically 13.

INCUBATION PERILD: 6 to 8 weeks (Wright and Wright
1957:371).

EGGSHATCH: Late August to October.

HOME RANGE/MOVEMENT: About 50 acres (20.25 ha) for
L. t. syspila, movements of 250to 1,300 feet (76.2 t0 396.2
m) in open woodland in ne. Kansas (Fitch and Fleet
1970). Seasonal movement probable from drier hiberna-
tion sites to moist bottomlands for the summer (Breck-
enridge 1958, cited in Williams 1978:79).

FOOD HABITS/PREFERENCES: Mice, other small mammals,
other snakes, lizards, birds and their eggs, slugs. Mice
accounted for 74 percent of the volume of stomach con-
tents of 42 milk snakes in Pennsylvania (Surface 1908).
Forages for food at night.

COMMENTS: Typically nocturnal. Numbers may be de-
clining as abandoned fields revert to forests (T. Tyning,
personal communication).

KEY REFERENCES: Fitch and Fleet 1970, Schmidt and
Davis 1941, Wright and Wright 1957.
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Northern Copperhead

(Agkistrodon contortrix mokeson)

RANGE: Southwestern New England to sw. Illinois, s. toc.
Georgia and through c¢. North Carolina.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon to
rare.

HABITAT: Usually associated with deciduous forests. Oc-
cupies varied habitats from swamps to mountain tops.
Prefers areas with damp leat litter (Fitch 1960a:116). Ex-
posed mountainous, rocky hillsides, talus slopes, basalt
ridges, ledges, open woods. Found in habitats with large
rocks, rotting wood, and sawdust piles. During summer
months may be found near swamps, ponds, or streams.
Largely outside of white pine-northern hardwood, and
beech-maple associations (Fitch 1960a:123). Reinert
(1984) tound this species used relatively open areas with
high rock density and low density surface vegetation.

SPECIAL HABITAT REQUIREMENTS: Rocky hillsides, talus
slopes.

AGE/SIZE AT SEXUAL MATURITY: Males during their sec-
ond summer, females at 3 years (Fitch 1960a:272).

BREEDING PERIOD: After emergence from hibernation in
April toMay, peak in late May. Sperm may remain viable
in the female for more than a year after copulation (Allen
1955). Gestation period of 105 to 110 days (Fitch
1960a:116).

YOUNG BORN: August to September, typically Septem-
ber in the Northeast. Viviparous.
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NO. OF YOUNG: 1 to 17 young, typically 5 to 6 (Wright
and Wright 1957:913). Litters produced in alternate
years.

HOME RANGE/MOVEMENT: In mixed habitat of wood-
lands, ledges and grassland in Kansas. Fitch (1960a:147-
149) recorded 24.4 acres (9.7 ha) for males and 8.5 acres
(3.4 ha) for females. Seasonal movements occur between
hibernaculum and lowland areas.

FOOD HABITS/PREFERENCES: Mice, other small rodents,
insects, small birds, salamanders, lizards, small snakes,
frogs, toads. Food obtained by ambush.

COMMENTS: Nocturnal during summer months, diurnal
in spring and fall. Has survived eradication in some ar-
eas due to cryptic coloration and retiring habits. Usually
gregarious. During hibernation (from October to April),
sometimes found with other species of snakes including
rattlesnakes, but mutually exclusive in Connecticut (Pe-
tersen 1970). Den sites are reused each year — a major
limiting factor.

KEY REFERENCES: Anderson 1965, Fitch 1960a, Reinert
1984, Schmidt and Davis 1941, Smith 1956, Wright and
Wright 1957.



Timber Rattlesnake
(Crotalus horridus)

RANGE: Southern New Hampshire, the Champlain Val-
ley to sw. New York, w. along the Ohio River Valley and
n. to the Mississippi River in Wisconsin. Extending to n.
Texas s. Illinois, n. Georgia and through the Appala-
chians to New Jersey.

RELATIVE ABUNDANCE IN NEW ENGLAND: Uncommon to
rare.

HABITAT: Timbered areas with rocky outcroppings, dry
ridges, and second growth deciduous or coniferous for-
ests with high rodent populations. Usually southern ex-
posures. Sometimes in swamps, quarries, old stone
walls, abandoned buildings. Otten found near streams in
late summer. Most common in areas not frequented by
man, few such sites remain. Reaches elevations of 6,000
feet (1,800 m) in the Southeast, but probably not found at
highest elevations in the Northeast due to harsh climatic
conditions (Klauber 1972:511). Reinert (1984) found that
in Pennsylvania this species frequented forested habitats
rather than dry, rocky outcroppings. Hibernates from
September to April in large numbers in rocky crevices
usually overgrown with brush. Found with copperheads
and other snakes, due to paucity of hibernacula (T. Tyn-
ing, personal communication).

SPECIAL HABITAT REQUIREMENTS: Rock outcroppings on
forested hillsides.

AGE/SIZE AT SEXUAL MATURITY: Probably 3-1/2 to 4 years
(Klauber 1972:335).

BREEDING PERIOD: Fall in Connecticut (T. Tyning, per-
sonal communication) and Wisconsin (Messeling 1953).
After emerging from hibernation (Fitch 1970). Gestation
period probably about 5-1/2 to 6 months.

YOUNG BORN: Late August to September, probably bien-
nial cycles (Klauber 1972:691). Viviparous.

NO. OF YOUNG: 5to 17 young, typically 7 to 10 (Klauber
1972:733).

HOME RANGE/MOVEMENT: Females return to hibernation
dens to give birth to young. Hibernation dens may be
used year after year. Home ranges and favored refuges

probably exist, but few investigations have been con-
ducted (Klauber 1972:606-607).

FOOD HABITS/PREFERENCES: Prefers warm-blooded prey.
Small mammals account for 87 percent of prey taken
(Uhler et al. 1939), particularly mice, but includes rab-
bits, shrews, chipmunks, squirrels, bats, songbirds, and
other snakes. Forages at night (Kimball 1978).

COMMENTS: Extirpated from much of its former range by
man; overcollection and habitat disturbance are serious
threats to Crotalus horridus in the Northeast. Danger to
humans is grossly exaggerated.

KEY REFERENCES: Anderson 1965, Collins and Knight
1980, Klauber 1972, Wright and Wright 1957.
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BIRDS

This section provides information on the life history,
distribution, and habitat associations of birds in New En-
gland. Nomenclature is from the 6th edition of the
Checklist of North American Birds (American Ornithol-
ogists’ Union 1983), and species are arranged in phylo-
genetic order. A.O.U. (American Ornithologists’ Un-
ion) numbers are also provided; originally used to stan-
dardize the marking of collected sets of eggs, they have
long been used to code bird species’ names. The in-
creased use of computer data bases makes these num-
bers vitally important today. All inland species are in-
cluded, as are marshland birds that occur along the
Atlantic Coast. We have omitted the strictly marine spe-
cies, but have included some species usually associated
with the coast in New England but that also occur inland,
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such as the Yellow-crowned Night Heron (Nycticorax
violaceus), Northern Pintail (Anas acuta), and Herring
Gull (Larus argentatus).

Information in this section comes from extensive lit-
erature searches, reviews by acknowledged experts,
and, for forests birds particularly, continuing research.
Birds are by far the best known class of vertebrates in-
cluded in this publication—New England has a rich avi-
fauna that has been studied for many years by eminent
ornithologists. The dedication that drove William Brew-
ster, Edward Howe Forbush, and Ludlow Griscom con-
tinues to the present day; New England's birdlife has
probably been studied more fully than that of any other
region in the continental United States.



Species List

Gaviiformes
Gaviidae

Common Loon (Gavia immer) ... ...........

Podicipediformes
Podicipedidae

Pied-billed Grebe (Podilymbus podiceps) . ..

Ciconiiformes
Ardeidae

American Bittern (Botaurus lentiginosus) . . .
Least Bittern (/xobrychusexilis) ..........

Great Blue Heron (Ardea herodias)

Green-backed Heron (Butorides striatus) . . .

Black-crowned Night-Heron (Nycticorax

NYCHCOrAX) ..o

Yellow-crowned Night-Heron (Nycticorax

VIOIQCEUS) oot e

Threskiornithes
Threskiornithidae
Threskiornithinae

Glossy Ibis (Plegadis falcinellus) ... ... ..

Anseriformes
Anseres

Anatidae
Anserinae
Cygnini
Mute Swan (Cygnusolor) ............

Anserini
Canada Goose (Branta canadensis) . ..

Anatinae
Cairinini
Wood Duck (Aixsponsa) ...........

Anatini
Green-winged Teal (Anas crecca) . .. ..
American Black Duck (Anas rubripes)
Mallard (Anas platyrhynchos) ........
Northern Pintail (Anas acuta) .........
Blue-winged Teal (Anas discors) ......
Northern Shoveler (Anas clypeata) . ..
Gadwall (Anas strepera) .............
American Wigeon (Anas americana)

Aythyini
Canvasback (Aythya valisineria) . ... ..
Ring-necked Duck (Aythya collaris)

Mergini
Common Goldeneye (Bucephala
clangula) ........ ... .. ... .. .....
Bufflehead (Bucephala albeola) . .. .. ..
Hooded Merganser (Lophodytes
cucullatus) .. ... .. ...
Common Merganser (Mergus
MErganser) . ..............ocuouei..
Red-breasted Merganser (Mergus
serrator)
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160
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163

.164

165
166
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169

..170

171

172

173
174

175

176

177

Falconiformes

Cathartae
Cathartoidea

Cathartidae
Turkey Vulture (Cathartes aura) ........

Accipitres

Accipitroidea
Accipitridae
Pandioninae
Osprey (Pandion haliaetus) . .........
Accipitrinae
Bald Eagle (Haliaeetus leucocephalus) . . .
Northern Harrier (Circus cyaneus) ......
Sharp-shinned Hawk (Accipiter striatus)
Cooper’s Hawk (Accipiter cooperii) ... ..
Northern Goshawk (Accipiter gentilis) . . .
Red-shouldered Hawk (Buteo lineatus) . . .
Broad-winged Hawk (Buteo platypterus)
Red-tailed Hawk (Buteo jamaicensis)
Rough-legged Hawk (Buteo lagopus)
Golden Eagle (Aquila chrysaetos) . ... ...

Falcones
Falconidae
Falconini

American Kestrel (Falco sparverius) . . ..
Merlin (Falco columbarius) ...........
Peregrine Falcon (Falco peregrinus) . . ..

Galliformes

Phasianoidea
Phasianidae
Phasianinae
Perdicini

Gray Partridge (Perdix perdix) ......

Phasianini
Ring-necked Pheasant (Phasianus

colchicus) ... .. . .

Tetraoninae
Spruce Grouse (Dendragapus

canadensis) .. ...
Ruffed Grouse (Bonasa umbellus) .. ....

Meleagridinae

Wild Turkey (Meleagris gallopavo) ... ..

Odontophorinae
Northern Bobwhite (Colinus virginianus)

Gruiformes

Rallidae
Rallinae

King Rail (Ralluselegans) ...............

Virginia Rail (Rallus limicola)
Sora (Porzana carolina)

Common Moorhen (Gallinula chloropus) . . .
American Coot (Fulica americana) . ......
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Charadriiformes
Charadrii
Charadriidae
Charadriinae
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Killdeer (Charadrius vociferus) ......... 205
Scolopacoidea
Scolopacidae
Scolopacinae
Tringini
Spotted Sandpiper (Actitis macularia) . . 206
Numeniini
Upland Sandpiper (Bartramia
Iongicauda) . .. ... ... ..... 207
Gallinagoini
Common Snipe (Gallinago gallinago) . 208
Scolopacini
American Woodcock
Lari (Scolopax minor) . . . . ... ... 209
Laridae
Larinae
Ring-billed Gull (Larus delawarensis) .210
Herring Gull (Larus argentatus) ........ 211
Great Black-backed Gull (Larus
ATINUS) oo e 212
Sterninae
Common Tern (Sterna hirundo) ......... 213
Black Tern (Chlidonias niger) . ......... 214
Columbiformes
Columbidae
Colubidae
Rock Dove (Columba livia) ............... 215
Mourning Dove (Zenaida macroura) . ... ... 216
Cuculiformes
Cuculidae
Coccyzinae
Black-billed Cuckoo (Coccyzus
erythropthalmus) ........... .. ....... 217
Yellow-billed Cuckoo (Coccyzus
AMErICANUS) . .. e 218
Strigitormes
Tytonidae
Common Barn-Owl (Tytoalba) . ............ 219
Strigidae
Eastern Screech-Owl (Otus asio) ............ 220
Great Horned Owl (Bubo virginianus) ... .... 221
Snowy Owl (Nyctea scandiaca) ............. 222
Northern Hawk-Owl (Surniq ulula) .......... 223
Barred Owl (Strix varia) ................... 224
Great Gray Owl (Strix nebulosa) .. .......... 225
Long-eared Owl (Asioofus) ................ 226
Short-eared Owl (Asio flammeus) ........... 227
Boreal Owl (Aegolius funereus) . ............ 228
Northern Saw-whet Owl (Aegolius acadicus) . .229

Caprimulgiformes
Caprimulgidae
Chordeilinae
Common Nighthawk (Chordeiles minor) . . .
Caprimulginae
Whip-poor-will (Caprimulgus vociferus) . .

Apodiformes
Apodidae
Chaeturinae
Chimney Swift (Chaetura pelagica)
Trochilidae
Ruby-throated Hummingbird (Archilochus
colubris) ... . ..
Coraciiformes
Alcedines
Alcedinoidea
Alcedinidae
Cerylinae
Belted Kingtisher (Ceryle alcyon) ... ..
Piciformes
Pici
Picidae
Picinae
Red-headed Woodpecker (Melanerpes
erythrocephalus) . ..................
Red-bellied Woodpecker (Melanerpes
carolinus) ... ..
Yellow-bellied Sapsucker (Sphyrapicus
VATIUS) oo e
Downy Woodpecker (Picoides pubescens)
Hairy Woodpecker (Picoides villosus)
Three-toed Woodpecker (Picoides
tridactylus) ....... ... . ... ... .. .. ..
Black-backed Woodpecker (Picoides
arcticus) ........... ... ...
Northern Flicker (Colaptes auratus)
Pileated Woodpecker (Dryocopus
pileatus)

Passeriformes
Tyranni
Tyrannoidea
Tyrannidae
Fluvicolinae

Olive-sided Flycatcher (Contopus
borealis) ......... .. ... . . ...

Eastern Wood-Pewee (Contopus
VIPENS) oot

Yellow-bellied Flycatcher (Empidonax
flaviventris) . ... ... ... ... .. ......

Acadian Flycatcher (Fmpidonax
VIFESCENS) ..o

Alder Flycatcher (Empidonax
alnorum) .. ... .

Willow Flycatcher (Empidonax traillii) .

Least Flycatcher (Fmpidonax minimus) .

Eastern Phoebe (Sayornis phoebe)

.230

.231

..232

238
239

249
250

251



Tyranninae
Great Crested Flycatcher (Myiarchus
Crinitus) .. ... ..
Eastern Kingbird (Tyrannus tyrannus)

Passeres
Alaudidae

Horned Lark (Eremophila alpestris) . ... ... ..

Hirundinidae

Hirundininae

Purple Martin (Progne subis)

Tree Swallow (Tachycineta bicolor)

Northern Rough-winged Swallow
(Stelgidopteryx serripennis) ............

Bank Swallow (Riparia riparia)

Cliff Swallow (Hirundo pyrrhonota) ... ... ..

Barn Swallow (Hirundo rustica) ...........

Corvidae

Gray Jay (Perisoreus canadensis)
Blue Jay (Cyanocittacristata) ...............
American Crow (Corvus brachyrhynchos) . . ..
Fish Crow (Corvus ossifragus)
Common Raven (Corvuscorax) .............

Paridae

Black-capped Chickadee (Parus atricapillus) .
Boreal Chickadee (Parus hudsonicus)
Tufted Titmouse (Parus bicolor) .............

Sittidae

Sittinae
Red-breasted Nuthatch (Sitta canadensis)
White-breasted Nuthatch (Sitta
carolinensis) . ..... ..

Certhiidae

Certhiinae
Brown Creeper (Certhia americana) .. ... ..
Troglodytidae
Carolina Wren (Thryothorus ludovicianus) . ..
House Wren (Troglodytes aedon) ...........
Winter Wren (Troglodytes troglodytes)
Sedge Wren (Cistothorus platensis)
Marsh Wren (Cistothorus palustris) ..........
Muscicapidae
Sylviinae
Sylviini
Golden-crowned Kinglet (Regulus
SAIrAPA) i
Ruby-crowned Kinglet (Regulus
calendula) ......... .. ... . ...
Polioptilini
Blue-gray Gnatcatcher (Polioptila
caeruleqa) ...... ... ..
Turdinae
Eastern Bluebird (Sialia sialis)
Veery (Catharus fuscescens) .............
Gray-cheeked Thrush (Catharus minimus)
Swainson’s Thrush (Catharus ustulatus) . . ..
Hermit Thrush (Catharus guttatus)
Wood Thrush (Hylocichla mustelina)

268

..269

270

American Robin (7Turdus migratorius) . . .. .

Mimidae

Gray Catbird (Dumetella carolinensis) . ... ..
Northern Mockingbird (Mimus polyglottos) . . .

Brown Thrasher (Toxostoma rufum)
Bombycillidae

Bohemian Waxwing (Bombycilla garrulus)

Cedar Waxwing (Bombycilla cedrorum)

Laniidae
Laniinae

Northern Shrike (Lanius excubitor) ..... ..
..293

Loggerhead Shrike (Lanius ludovicianus)
Sturnidae
Sturninae
European Starling (Sturnus vulgaris)
Vireonidae
Vireoninae
White-eyed Vireo (Vireo griseus)
Solitary Vireo (Vireo solitarius)

Yellow-throated Vireo (Vireo flavifrons) . ..

Warbling Vireo (Vireo gilvus)

Philadelphia Vireo (Vireo philadelphicus) .

Red-eyed Vireo (Vireo olivaceus)
Emberizidae
Parulinae

Blue-winged Warbler ( Vermivora pinus) . .

Golden-winged Warbler ( Vermivora

chrysoptera) ............. ... .......

Tennessee Warbler (Vermivora peregrina)

Nashville Warbler (Vermivora ruficapilla) .

Northern Parula (Parula americana)

Yellow Warbler (Dendroica petechia) . . . . .

Chestnut-sided Warbler (Dendroica

pensylvanica) ........ ... .. ... ......
Magnolia Warbler (Dendroica magnolia) . .

Cape May Warbler (Dendroica tigrina)
Black-throated Blue Warbler (Dendroica

caerulescens) ........ ..

Yellow-rumped Warbler (Dendroica

coronata) . ... ...

Black-throated Green Warbler

(Dendroicavirens) ...................
Blackburnian Warbler (Dendroica fusca) . .

Pine Warbler (Dendroica pinus)
Prairie Warbler(Dendroica discolor)

..315
Palm Warbler (Dendroica palmarum) . .. ..

292

294

295
296

297

298

.299

300

.301

302

.303
.304

305
306

307

.308
..309

310

311

312

313

314

Bay-breasted Warbler (Dendroica castanea) 317

Blackpoll Warbler (Dendroica striata)
Cerulean Warbler (Dendroica cerulea) . .
Black-and-White Warbler (Mniotilta varia)
American Redstart (Sefophaga ruticilla)
Prothonotary Warbler {Protonotaria citrea)
Worm-eating Warbler (Helmitheros
vermivorus)
Ovenbird (Seiurus aurocapillus)
Northern Waterthrush (Seiurus

noveboracensis) . ...... ...,
Louisiana Waterthrush (Seiurus motacilla) .

..319
.320
..321
322

323
324

325
326
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Mourning Warbler (Oporornis philadelphia) 327
Common Yellowthroat (Geothlypis trichas) 328
Hooded Warbler (Wilsonia citrina) ........ 329
Wilson's Warbler (Wilsonia pusilla)
Canada Warbler (Wilsonia canadensis) ....331

Yellow-breasted Chat(/cteria virens) ... .. .. 332
Thraupinae
Thraupini
Scarlet Tanager (Piranga olivacea) ... ... .. 333
Cardinalinae

Northern Cardinal (Cardinalis cardinalis) ... .223
Rose-breasted Grosbeak (Pheucticus

ludovicianus) . ....... ... .. .335

Indigo Bunting (Passerina cyanea) .......... 336
Emberizinae

Rufous-sided Towhee (Pipilo

erythrophthalmus) .. ... ... .. .. ... ... ... 337
American Tree Sparrow (Spizella arborea) ...338
Chipping Sparrow (Spizella passerina) ... ... 339
Field Sparrow (Spizella pusilla) .......... ... 340
Vesper Sparrow (Pooecetes gramineus) ... ...341
Savannah Sparrow (Passerculus

sandwichensis) . ... ... .. 342
Grasshopper Sparrow (Ammodramus

SAVANNQATUM) ot ioie et i 343
Henslow's Sparrow (Ammodramus henslowii) .344
Fox Sparrow (Passerella iliaca) ........... .345
Song Sparrow (Melospiza melodia) .......... 346
Lincoln’s Sparrow (Melospiza lincolnii) ... ... 347
Swamp Sparrow (Melospiza georgiana) ... ... 348
White-throated Sparrow (Zonotrichia

albicollis) .. .. .. 349
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Dark-eyed Junco (Junco hyemalis) ... ...
Lapland Longspur (Calcarius lapponicus) .
Snow Bunting (Plectrophenax nivalis)

Icterinae

Dolichonychini
Bobolink (Dolichonyx oryzivorus) .........

Agelaiini
Red-winged Blackbird (Agelaius

phoeniceus) ....... ... ... . ... .....

Eastern Meadowlark (Sturnella magna)
Rusty Blackbird (Euphagus carolinus)
Common Grackle (Quiscalus quiscula)
Brown-headed Cowbird (Molothrus ater) .

Icterini
Orchard Oriole (Icterus spurius) .. ........
Northern Oriole (Icterus galbula)

Fringillidae

Carduelinae
Pine Grosbeak (Pinicola enucleator) . .....
Purple Finch (Carpodacus purpureus) . .. ..
House Finch (Carpodacus mexicanus) . . . ..
Red Crossbill (Loxia curvirostra) .. ........
White-winged Crossbill (Loxia leucoptera) .
Common Redpoll (Carduelis flammea) .. ...
Hoary Redpoll (Carduelis hornemanni) . ...
Pine Siskin (Carduelis pinus) .............
American Goldfinch (Carduelis tristis) .. ...
Evening Grosbeak (Coccothraustes

vespertinus) ......... ...

Passeridae
House Sparrow (Passer domesticus)

..350
..351
..352
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354

..355

356
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Northern Goshawk Extensive mature mixed BF L
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Red-shouldered Hawk Cool, moist, mature forest. BF | °
Buteo lineatus wooded wetlands W [ !
WF i I
B ele ele ® ole
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WF i |
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B |
American Kestrel Tall trees with cavities (dbh at BF ]
Falco sparverius legst 12"). open country with low [Ty 1
relief WE T } t
Natural cavities or old = 9.9
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B °
Ruffed Grouse Fallen logs amidst dense BF L]
Bonasa umbellus saplings Y ole|e
WF eo|o|®
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‘ Wild Turkey Open, mast-producing woodlands, ([TgF i ! Lﬁ‘ ! °
Meleagris gallopavo large conifers for roosting, W ] T olele 7T eole ole
l woodland clearings — ——— f—=f==t —
WFEI| | | ! e ool | ol oo 1 B
=T P—— T T T
B | : 4 ! I d | T !
Northern Bobwhite Brushy field edges. well-drained BF || | | ! ! il | | | o I I 1
Colinus virginianus sandy or loamy soils W T R [ T T T T |fe P T I T
WF i J [ | [ | I {[® ° !
B oo | —[ ! e | | * | | ] | |
American Woodcock Fertile mosit soil containing BF i T | ! T i I l |
Scolopax minor earthworms, clearings and dense W ’ T i T T | T T
L Il " L } { +
swales WE T i RN 1 T ! T E ;‘ N
CI | RN | o Il olefe ]
Mourning Dove Open land with bare ground BF - 1 ! N I 11 |
Zenaida macroura w D11 1] | ! RS L HN | |
i T T 7 T 1 |
WF " Ll _ I N i
B 1] ! L1 ! ] ° ° ° [
Black-billed Cuckoo Low. dense thickets sF || T T T [ 1] ‘ I 1 D ° ° ! »
Coccyzus erythropthalmus w | ] . L] i |r ! i ! L ]
L WE | R . 1
" - —
| ] | N NN ° D l
| Yellow-billed Cuckoo Low. dense thickets BF L L 1 % L . . |
J Coccyzus americanus w | I l | I P! L | r s |
WF i e R | | | T
{ B 1 L | [ele ! I |
Eastern Screech-Owl Cavity trees (12" dbh minimum) BF i o |o]e ] !
J Otus asio W | B ole [
WF L o [ofe !
B | e ! oo
Great Horned Owl Large abandoned hawk nests, BF ; |
Bubo virginianus large tree cavities W : ]
WF [ T
. ) B il !
Northern Hawk-Owl Open coniferous or mixed BF T f |
Surnia ulula woodland, burns with standing W 1 i olele
stubs WE T 2 e
B [ [ °
Barred Owl Cool, damp lowlands; cavity trees || BF L (] [ ]
Strix varia with minimum dbh of 20" wW * [ (]
WF ° [ ®
B
Great Gray Owl Meadows, swamps near BF
Strix nebulosa woodlands w ° I
WF ° ° |
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Asio otus country W i i i B I ! ! ole e
WFEI[ T T { [ ] ! 0
B ' | | ! | i
‘ —— o + - |
Boreal Owl Cavity trees, often with large BF [ ! | “ | 0 I ] 1] i
Aegolius funereus woodpecker holes W T 2 i i T ) l T E T T
WE T ] : i T 1 ] |
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Northern Saw-whet Ow! Cavity trees with minimum dbh of || BF ] i A L L. ‘ olel| | [ole®
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WF | [ l 1 \ ’ '
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Archilochus colubris w T [
i | |
well : : ‘ R
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B ! i | | 1e]} | of | Vol 1] I
. . . Lol 1
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WF ° [ ° g \
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Yellow-bellied Sapsucker Trees lellm minimal db? of 10 BF olef| | 1 ' [ -
Sphyrapicus varius especially aspens containing W — T ]
sound decayed wood T + L
WF [
B ! olele ole ole B
Downy Woodpecker Trees, limbs with decay column BF oo ele ole |
Picoides pubescens (minimum dbh 6") W eo|ele ole e
WF oleje ole ole
B oofe o0 I
Hairy Woodpecker Trees, limbs with decay column BF e o0 ee T‘
Picoides villosus {minimum dbh 10") W LR 30 e
WF e|ele el® |
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Three-toed Woodpecker iségt;zaf;;f;?m“;r"t:nt?:‘u;%?] of BF | L | oo
. . . T
Picoides tridactylus 12"); dead trees with loose bark W I | - ! il
WF | | i 20
" I
Spruce, fir trees with column of B ! } — ! | Al ole ole
Black-backed Woodpecker decayed wood (minimum dbh BF || T} | L | | | _jeje|] | 0 oloff |
Picoides arcticus 10"); dead trees with loose bark, W [ 14 S I 11 I f [ Tele ole [ Tele][ ]
often near water WF ! I ! 1T 1T T [ lele | |ele | {eo]e
O t ith col f ) : : | : ‘ B ’
: pen areas; trees with column o i r : =
Dorthern Plicker decayed wood (minimum dbh 127); | [-or {11 SN ) . : ®
ptes auratus forest edges w ! RN L L
wr [ T : 7] i . °
B i ! ] [ Tele|[ 1 T Je D ° °
Pileated Woodpecker Mature forest; trees with column BF | C o0 e ° ° e 1
Dryocopus pileatus of decayed wood at least 20" dbh || W } | ele [ L) ® °
WF ] | ool | ° ° ° °
B T | D o0
Olive-sided Flycatcher Low, wet coniferous forest, bog, 8F . U] H ° eie
Contopus borealis etc. with high song perch W . ! | 1
WF ‘ ‘ | ! |
B . -
Eastern Wood-Pewee Forest edge or open woods BF | |
Contopus virens w : | i il |
WF | | ! ! i T T
B | L ° ° ole
Yellow-bellied Flycatcher Low, wet coniferous forest BF | ° L LAhd
Empidonax flaviventris w | : T |
WF , L . !
B ) i | I
Acadian Flycatcher Mature woodlands with openings BF | L | |
Empidonax virescens in the canopy W ' : ! |
WF ‘ [
B D Il '
Alder Flycatcher Thickets, low shrubs and BF |®| L
Empidonax alnorum clearings W |
WF ]
5 D | T ‘
[ Willow Flycatcher qu decidluous trges and shrubs BF * | i !
Empidonax traillii W|tr:jﬁlear|ngs, thick hardwood W I I
seedlings WE T
B olelo|e ° ! olele |
Least Flycatcher Open deciduous or mixed forest, BF oiej00 [ L ALAE]
Empidonax minimus edges W 1]
WF
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B
Eastern Phoebe Exposed perches; cliffs or ledges BF I
Sayornis phoebe in streamside clearings, W
woodland edges
WF
B |
Great Crested Flycatcher Mature cavity trees, deciduous BF |
Myiarchus crinitus forest, edges w :
WF
B
Eastern Kingbird Clearings. fields, orchards BF
Tyrannus tyrannus W
WF
B
Purple Martin Martin houses near ponds. lakes BF |
Progne subis w !
WF
B o0
Tree Swallow Cavity trees (minimum dbh 10"); BF °
Tachycineta bicolor open areas. especially near water W
WF
B ‘ L
Northern Rough-winged Swallow Sandy or clay banks stabilized by BF
Stelgidopteryx serripennis a grassy, overhanging top W
WF
B |
Bank Swallow Sandy or clay banks stabilized by BF |
Riparia riparia a grassy overhang w
]
WF
8 il
Cliff Swallow Open areas; mud; vertical wall BF ! |
Hirundo pyrrhonota with an overhang W
WF
B
Barn Swallow Abandoned or little-used BF | |
Hirundo rustica buildings W | |
WF
B oiele eje|e
Gray Jay Coniferous forests BF e(ofe oleje
Perisoreus canadensis w eolo|e eoleo|e
WF 00 300
B ° ° ® ° ool ejele
Blue Jay BF eole
Cyanocitta cristata W e(eie
WF sie|e
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B ° oo
American Crow BF
Corvus brachyrhynchos w
WF
B I
Common Raven Cliffs BF
Corvus corax W
WF
Cavi = d hd
. avity trees or stubs i
Black-capped Chickadee smaltlywodlands: cI:a"r]ings or BF - 2
Parus atricapillus open woodlands W L | hd
WF ° O
B ! ole (30 ele
Boreal Chickadee Softwood snags, stubs BF oo oo ele
Parus hudsonicus W ole ole ole
WF o0 ole ole
B ojoie
Tufted Titmouse Cavity trees at least 8” dbh BF | e oo
Parus bicolor W { eioie
WF eleje
B ole e e 0 ole oo
Red-breasted Nuthatch Cavity trees in mixed or BF i ole ele ole oo ole
Sitta canadensis co’rluferous woods (minimum dbh ™ i eole ol e ol oo ole
27 WF (K] ol ® o0 oe ole
B eoiele eoie
White-breasted Nuthatch Cavity trees in hardwoods or BF oie|e ole
Sitta carolinensis mixed woods (minimum dbh 12”) W oo oo
WF sioe | 00
B |
Brown Creeper Woodlands containing trees with BF
Certhia americana sloughing or loose bark w
WF
B olele
Carolina Wren Cavity trees amid brushy BF . sl !
Thryothorus ludovicianus vegetation, thickets, swamps w Sjeie
WF (A 3K ]
B
House Wren Cavity trees, shrubs BF
Troglodytes aedon W
WF |
. ) . B oo
Winter Wren Moist, mixed or coniferous BF ele
Troglodytes troglodytes woodlands WIt!’l down logs; low W
woody vegetation WF
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Golden-crowned Kinglet
Regulus satrapa

Dense conifer thickets or stands,
esp. spruce

Ruby-crowned Kinglet
Regulus calendula

Conifer stands, or mixed stands
with a predominance of
softwoods, esp. spruce or fir

Blue-gray Gnatcatcher
Polioptila caerulea

Open deciduous woodland

Eastern Bluebird
Sialia sialis

Low cavities, open country

Veery
Catharus fuscescens

Moist woodlands with understory
of low trees and shrubs

Gray-cheeked Thrush
Catharus minimus

Young coniferous forest at high
elevations

Swainson’s Thrush
Catharus ustulatus

Coniferous or mixed forest

Hermit Thrush
Catharus guttatus

Coniferous or mixed woodlands
with dense undergrowth

Wood Thrush
Hylocichla mustelina

Cool, moist, mature deciduous or
mixed forest

American Robin
Turdus migratorius

Gray Catbird
Dumetella carolinensis

Shrubs, thickets in open country
or forest understory

ejejo|e
e|ejo|e
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B [
Northern Mockingbird Low thickets: high perches; BF [
Mimus polyglottos persistent fruits W ®
WF [
B o |
Brown Thrasher Hardwood forest-field ecotone BF ° 1
Toxostoma rufum W =
WF °
B
. . Open country, shrubs, trees, |
Bohem|a_n Waxwing thickets with persistent fruits BF 1 !
Bombycilla garrulus (winter) w i
WF
Open count ith ttered B 2
: untry with scattere
Cedar ngwmg trees, thickets with persistent BF e :
Bombycilla cedrorum fruits (winter) w ()
WF e
B
Northern Shrike Scattered trees or shrubs in an BF |
Lanius excubitor open country w I [ ]
WF 1 ]
B [ T :
Loggerhead Shrike Open country with short grasses, BF j
Lanius ludovicianus scattered trees, shrubs w !
WF
B
European Starling Cavity trees with 10” minimum BF
Sturnus vulgaris dbh wW
WF
B ® ,‘
White-eyed Vireo Low shrubs, thickets BF s
Vireo griseus W
WF
B eole ele ole ele
Solitary Vireo Mixed or predominantly BF | | ol® ole ole ele
Vireo solitarius coniferous woodland W i
WF
B ole ejel| | | | |
Yellow-throated Vireo Mature deciduous forest BF ele eol®
Vireo flavifrons w
WF
B ele
Warbling Vireo Scattered deciduous trees, shade || BF ele
Vireo gilvus trees 2
WF
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B °
Philadelphia Vireo Hardwood forest edges BF ®
Vireo philadeiphicus w
WF
B IR IE]
Red-eyed Vireo BF eojojojele
Vireo olivaceus W
WF
B * °
Blue-winged Warbler Old fields with scattered shrubs BF [ °
Vermivora pinus and small trees w
WF
B
Golden-winged Warbler Open areas with saplings in BF
Vermivora chrysoptera deciduous woodlands w
WF
B ° [
Tennessee Warbler Brushy, semi-open country BF [ °
Vermivora peregrina W
WF
B ° hd °
Nashville Warbler Scattered trees interspersed with BF ||® hd .
Vermivora ruficapilla brush, thickets, siash W
WF
B oje|e eloe o|ele
Northern Parula Presence of bearded lichen BF elele oleole ool
Parula americana w
WF
B ® .
Yellow Warbler Scattered small trees or dense BF . ®
Dendroica petechia shrubs, esp. near water W
WF
B ° ° [ [
Chestnut-sided Warbler Sprouts and brush at wood BF |[e . ° °
Dendroica pensylvanica margins; hardwood seedling W
stands WE
B ° oje ole
Magnolia Warbler Young stands of spruce or fir. BF ® ole eole
Dendroica magnolia sometimes of hemlock w
WF
B ° ° °
Cape May Warbler Spruce forest BF 3 [ °
Dendroica tigrina w
WF
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B e e
Black-throated Blue Warbler  Hardwood or mixed woodlands BF ele
Dendroica caerulescens with well-developed understory W
WF
B eloje ole
Yellow-rumped Warbler Coniferous trees (summer). BF ejeio
Dendroica coronata bayberry thickets (winter) w
WF
B oo o0
Black-throated Green Warbler Coniferous or mixed woodlands BF L ele
Dendroica virens W
WF
B ole ole ele o0
Blackburnian Warbler Coniferous forest, mixed BF | bl L e (a0
Dendroica fusca woodlands W
WF |
B i °
Pine Warbler Pine forest BF L
Dendroica pinus W
WF j
B ° 0
Prairie Warbler Coniferous cover in old fields, BF ® hd
Dendroica discolor hardwood saplings, slash W
WF T
B
Palm Warbler Scattered trees, thick shrub BF
Dendroica palmarum growth w
WF |
B e 0 ele oo
Bay-breasted Warbler Thick stands of spruce, fir BF i el o|e eole
Dendroica castanea spruce-fir W | HERN
WF
B ® 0
Blackpoll Warbler Stunted spruce. esp. at high BF Ld .
Dendroica striata elevations w
WF
B .
Cerulean Warbler Mature deciduous woodland BF .
Dendroica cerulea w
WF
B L °
Black-and-white Warbler BF * L4
Mniotilta varia w
WF
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B °
American Redstart BF Py
Setophaga ruticilla W i
WF
B °
Prothonotary Warbler Tree cavities in moist hardwood BF o
Protonotaria citrea forest W
WF
B °
Worm-eating Warbler Well-developed understory BF | o
Helmitheros vermivorus w !
WF
B |0 ele LAKAK] o e
Ovenbird BF oejofe eolele 30
Seiurus aurocapillus W |
WF
B ole
Northern Waterthrush Cool, shaded, wet ground with BF Ldid
Seiurus noveboracensis shallow pools W
WF
B o|e
Louisiana Waterthrush Woodlands with flowing water BF o
Seiurus motacilla W
WF
B ° o ° °
Mourning Warbler Extensive stands hardwood BF ||® [ ° o
Oporornis philadelphia regeneration W
WF |
B [ ° [ ® °
Common Yellowthroat BF ° [ ® ® °
Geothlypis trichas W
WF
B ®
Hooded Warbler Dense understory BF -4
Wilsonia citrina W |
WF ]
B
Wilson’s Warbler Cold shrub swamps, bogs BF
Wilsonia pusilla w ]
WF
B ole eolele elele eoleie
Canada Warbler Dense deciduous or ericaceous BF o olole eoleole oioj®
Wilsonia canadensis understory W
WF
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: ) ) B |
Yellow-breasted Chat Dense thickets and vme? with BF
Icteria virens scattered young trees. often near W
water !
WF |
B ele]e eiele
Scarlet Tanager BF o o0 eoleje
Piranga olivacea W
WF
B °
Northern Cardinal Thickets, vines BF ® !
Cardinalis cardinalis W d
WF ®
B ° ° °
Rose-breasted Grosbeak Forest-field ecotone. thickets. BF ° ° [
Pheucticus ludovicianus sapling stands of hardwoods W
WFE
B
Indigo Bunting Forest-field ecotones BF
Passerina cyanea w |
WF [
B | ole olele °
Rufous-sided Towhee Dense, brushy understory, well- BF ‘ oo oo .
Pipilo erythrophthalmus drained soils W |
WF |
B
American Tree Sparrow Open country. weed fields (winter)|| BF |
Spizella arborea wW
WF
B ° °
Chipping Sparrow Clearings with bare ground. BF (4 °
Spizella passerina conifers or thorny shrubs W
WF
B
Field Sparrow Old fields BF
Spizella pusilla w
WF
B
Fox Sparrow BF
Passerella iliaca W [
WF °
B °
Song Sparrow BF L
Melospiza melodia W .
WF [
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5 T I T I
Lincoln’s Sparrow Brushy thickets 4 to 8 feet high BF 0 | | |
Melospiza lincolnji with grass or sedge openings w | 1 ‘{
WF | ‘ !
B ! | j I
Swamp Sparrow BF 1
Melospiza georgiana w | | | Pl ]
WF ] ‘ ‘
.B
White-throated Sparrow BF SN
Zonotrichia albicollis W i
WF [
B BN [ | ° ° °
Dark-eyed Junco Woods road with cut bank, BF | 0 e 0
Junco hyemalis uprooted tree, etc. for nest site W ]
WF
B
Red-winged Blackbird Grasslands, marshes BF
Agelaius phoeniceus W ]
WF | |
B ! K3 [
Rusty Blackbird Northern woodland swamps, alderj| BF e
Euphagus carolinus swales W ]
WF ]
B . [ !
Common Grackle Wet, open country. shrub BF [ b
Quiscalus quiscula swamps. pond edges w m
WF
B
Brown-headed Cowbird BF
Molothrus ater w !
WF !
B !
Orchard Oriole Open country with scattered BF
Icterus spurius deciduous trees w
WF |
B
Northern Oriole Tall scattered deciduous BF
Icterus galbula (preferably elm) trees w
WF
B elofe
Pine Grosbeak Northern conifer forest BF olelo|e
Pinicola enucleator w
WF [
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B | . [ .

Purple Finch Coniferous trees BF | ° °

Carpodacus purpureus W

olejeoje||n

WF

House Finch
Carpodacus mexicanus

Open ground with low seed-
producing plants

BF

WF

Red Crossbill
Loxia curvirostra

Northern coniferous trees

BF

WF

White-winged Crossbill
Loxia leucoptera

Northern coniferous trees

BF

WF

Common Redpoll
Carduelis flammea

Open country

BF

WF

Hoary Redpoll
Carduelis hornemanni

Open country

BF

WF

Pine Siskin
Carduelis pinus

Conifers

BF

WF

American Goldfinch
Carduelis tristis

Open. weedy fields with scattered
small trees

BF

WF

Evening Grosbeak

Coccothraustes vespertinus

Spruce and fir forest
(breeding season).

BF

WF

BF

WF

BF

WF
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NONFORESTED
Terrestrial Wetland/Deep Water Other
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8 ¢ |[o]o]lxle[z|lelo|lx|z|[e]eolelo|vrlels]z|mlolalZ|&|5]5]|2
= O llefx|19 ||l |s|=|5]||lo|Tle|T|ololplz|Z|x|lelo|ollo|a = | &
@ =|® |33 |@ <|lo|c |T ald|lo 2 |&3|x|gIS|T|2|s|< $ c|a
3 S IZl8l°|§5|E|8|=2(3(3ll9]15|° |5 als|g(2|2i5|2|2]l8|e 3o
2 Special habitat 2 || NEHEEIMIEY IR 3 I |EIS8H2IE| |o|E
3 SPECIES needs s || & a 3 AERERE glg |8 cla
3 o = N AERERE =l al3
3 =) o | =] 3|S 5|€
Q s |7 oS Q| a
s |9 g
£l R} g
[ 7]
) A B [
Common Loon Large undisturbed bodies of BE N
Gavia immer water with stable water levels W
and islands. L
WF [ ]
B |0
Pied-billed Grebe Marshes with water and emergent BF ol e
Podilymbus podiceps vegetation. W ry
WF ®
B ®
American Bittern Undisturbed tali marsh BF Y
Botaurus lentiginosus vegetation. W
WF
B [ ]
Least Bittern Deep marshes with clumps of BF °
Ixobrychus exilis emergent vegetation. W
WE
B [
Great Blue Heron Tall trees. BF [
Ardea herodias W
WF
B [ ]
Green-backed Heron BF (]
Butorides striatus W
WEF
B ®
Black-crowned Night-Heron BF [
Nycticorax nycticorax W [ ]
WF [
B ® ®
Yellow-crowned Night-Heron BF ®
Nycticorax violaceus Y
WF
B [
Glossy Ibis BF
Plegadis faicinellus W
WE
B [
Mute Swan Shallow ponds, rivers with BF L]
Cygnus olor abundant aquatic vegetation. W Y
WF L
B [
Canada Goose BF L
Branta canadensis w Li
WF e
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2 o ® 3 3 LS Plaic| cla
3 SPECIES needs 5 a a <3 23|z |5 21318 =&
3 & = N 212513 =2 al3
3 D 21a o =@
— ol 3 > =1 by
@ a |7 o ~ « o
= |3 @
sle g
%] w
" ] B ®
Wood Duck Trees at least 16' dbh with large BF =
Aix sponsa cavities and 4" diameter entrance
holes. W
WF
B ]
Green-winged Teal BF [
Anas crecca W
WE
B ]
American Black Duck BF °
Anas rubripes W ° °
WF () ]
B [
Mallard BF °
Anas platyrhynchos W
WF
B
Northern Pintail Drakes need mudbanks or BF -
Anas acuta exposed shorelines. W PY
WF [ ]
B [ ]
Blue-winged Teal BF ®
Anas discors w
WEF
’ B [ ]
Northern Shoveler Shatlow water with muddy BF °
Anas clypeata bottom, surrounded by. dry W =
grassy areas. WE =
Gadwall Moderate to large bodies of BBF :
Aa wa' a water, with submerged aquatic
nas streper. plants. V\C/F
B -t 7
American Wigeon BF ®
Anas americana W @
WF ®
B
Canvasback Stretches of open water and BF
Aythya valisineria emergent vegetation. W ®
WF [
B ®
ing- [
i;r;gygezgﬁ:rfEUCK Expanse of open water. ?/\'l:
WF
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B
Common Goldeneye Cavity trees with minimum dbh BF
Bucephala clangula of 20"; clear. cold, shallow water. W Y
WEFE [
B
Bufflehead BF
Bucephala albeola W
WF
Hooded M Undisturbed wooded areas with BBF e
L°°h ed y ergansTIr cavity trees (15" dbh min.); °
ophodytes cucullatus clear fresh water. w L
WF ®
B Y
Common Merganser BF D
Mergus merganser w
WEFE
B ry
Red-breasted Merganser BF °
Mergus serrator w L)
WF [J
B
Turkey Vulture Forest openings, fields, large BF ® '@
Cathartes aura stubs of dead tree trunks. W
WF
B ®
Osprey lear lak ivers containing fish BF L
Pandion haliaetus Clear lakes, riv g Hish- w
WF
' ' B L
Bald Eagle Large, undisturbed water bodies BF °
Haliaeetus leucocephalus containing fish, large living W
A trees near shore.
WEF
B ®
Northern Harrier Marshes or open country with low BF d
Circus cyaneus vegetation. W
WF
B
Sharp-shinned Hawk Extensive undisturbed open BF
Accipiter striatus mixed woodlands. W
WE
B
Cooper’s Hawk BF
Accipiter cooperii W
WF
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Northern Goshawk Extensive mature mixed BF
Accipiter gentilis woodlands. W
WF
B [ ]
Red-shouldered Hawk Cool, moist, mature forest. BF ° °
Buteo lineatus W ®
WF [ ]
B
Broad-winged Hawk Extensive woodlands with roads BF ° ®
Buteo platypterus or clearings. W
WF
B
Red-tailed Hawk Mature forest-field ecotone. BF ® L]
Buteo jamaicensis W
WF
B
Rough-legged Hawk Open country. BF
Buteo lagopus [ ) ® ®
WF o0 o [ 4
B o
Golden Eagle Cliffs and wide expanses of BF
Aquila chrysaetos open land. W
WF
. - B ®
American Kestrel Tall tree”s'wnh cavities (dbh:t BE °
Falco sparverius :ZivSte: zva)t.igr?en country wit W o
evation. WE |[® e
B
Merlin BF
Falco columbarius W
WE
B 'S
Peregrine Falcon High cliffs. BF
A Falco peregrinus w
WF (]
B ®
Gray Partridge Grasslands, grain crops. BF L
Perdix perdix W [
WF []
B °
Ring-necked Pheasant i i BF .
Phasianus colchious Cultivated fields, farmland. W ry
WF || ® o
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Spruce Grouse Coniferous forest. BF
Dendragapus canadensis W
WE
B
Ruffed Grouse Fallen logs amidst dense saplings. BF
Bonasa umbellus W
WF
. B
Wild Turkey Open, mast-producing BF
Meleagris gallopavo woodlands, large conifers for W
roosting, woodland clearings.
g rings, WF
B [
Northern Bobwhite Brushy field edges, well-drained BF °
Colinus virginianus sandy or loamy soils. W °
WF { ]
B [ )
King Rail Stable water levels. BF °
Rallus elegans w
WF
B []
Virginia Rail Wetlands with sedge and cattails. BF [
Rallus limicola W [J
WF ®
B (J
Sora BF ]
Porzana carolina W
WF
B [
Common Moorhen Emergent vegetation in water BF ®
Gallinula chloropus 1 to 3 feet deep. W
WF
B [ ]
American Coot Emergent vegetation in water BF ®
Fulica americana 1 to 4 feet deep. W [ L
WF ° ®
B ®
Killdeer Bare ground, sparse vegetation. BF [ ]
Charadrius vociferus W
WEFE
B oo
Spotted Sandpiper BF LERJ
Actitis macularia w
WF
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Upland Sandpiper BF L
Bartramia longicauda W
WF
Moist organi ils, | t d B -
Common Snipe ! t.gan;)c soils, low scaltere BF ~
Gallinago gallinago vegetation, bogs, swamps, large
909 g open spaces. W o
WF ®
American Woodcock Fertile moist soil containing BF
Scolopax minor earthworms, small clearings and B L
dense swales. w
WFE
B
Ring-billed Gull BF
Larus delawarensis W
WF
B
Herring Gull BF
Larus argentatus W
WF
B
Great Black-backed Gull BF
Larus marinus W
WE
B [ J
Common Tern BF °
Sterna hirundo W
WF
B
Black Tern Fresh marsh in breeding season. BF
Chlidonias niger W
WF
B
Rock Dove BF []
Columba livia wW e
WF || e
B
Mourning Dove Open land with bare ground. BF || @
Zenaida macroura W
WF || ®
B
Black-billed Cuckoo Low, dense, thickets. BF
Coccyzus erythropthalmus w
WF
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Yellow-billed Cuckoo Low, dense, thickets. BF
Coccyzus americanus W
WF
B
Common Barn-Owl Barns, silos, deserted buildings, BF ®
Tyto alba tree cavities. w
WF [
B Y
Eastern Screech-Owl Cavity trees (12" dbh minimum). BF @
Otus asio W °
WF 5 o
B
Great Horned Owl Large abandoned hawk nests, BF
Bubo virginianus large tree cavities. W
WF
B
Snowy Owl Open country BF
Nyctea scandiaca W ® W
WF * T~
B
Northern Hawk-Ow! BF
Surnia ulula W S
WF L5
B °
Barred Owl Cool, damp lowlands; cavity trees BF ®
Strix varia with minimum dbh of 20". w o
WF ®
B
Great Gray Owl BF
Strix nebulosa W
WF ®
B
Long-eared Owl Dense conifer thickets in BF
Asio otus open country. W
WF
B
Short-eared Ow! Extensive open grasslands, dunes. BF
Asio flammeus W
WF
B
Boreal Owl BF
Aegolius funereus wW Bl
WF °
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B
Northern Saw-whet Owl Cavity trees with minimum dbh BF
Aegolius acadicus of 12” W
WF
B
Common Nighthawk BF
Chordeiles minor W
WF
B
Whip-poor-will BF
Caprimulgus vociferus W
WF
B ol e
Chimney Swift Chimneys. BF
Chaetura pelagica W
WE
B
Ruby-throated Hummingbird Flowers, preferably red. BF
Archilochus colubris W
WF
B
Belted Kingfisher Perches over streams, ponds; BF 3
Ceryle alcyon banks for nest sites. W o
WF @ |
B
Red-headed Woodpecker Cavity trees in savanna or BF
Melanerpes erythrocephalus open country. w
WF
’ ) B L2,
Red-bellied Woodpecker Extensive mature woodlands with BF ®
. dead trees or trees with large
Melanerpes carolinus dead limbs. W 9
WEF -5
B
Yellow-bellied Sapsucker Trees with minimum dbh of 10” BF
Sphyrapicus varius w ®
WF ®
B
Downy Woodpecker Trees, limbs with decay column BF
Picoides pubescens (minimum dbh 6"). Y
WF
B
Hairy Woodpecker Trees, limbs with decay column BF
Picoides villosus {minimum dbh 10"). w
WF
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Three-toed Woodpecker Sp!'u_ce. fir trees with decay BF
Picoides tridactylus (minimum dbh of 12); W
dead trees with loose bark.
WF
S| fi ith d B
Black-backed Woodpecker pruce, fir trees wit . .ecay BF
Picoides arcticus (minimum dbh of 107); w
dead trees with loose bark.
WF
B
Northern Flicker Open areas; trees with heartrot BF || @
Colaptes auratus {minimum dbh of 12"). W
WE [ ]
B
Pileated Woodpecker Mature forest; trees with decay BF
Dryocopus pileatus at least 20" dbh. W
WF
B L
Olive-sided Flycatcher Tall perch adjacent to low, BF e
Contopus borealis wet thicket W
WF
B [ ]
Eastern Wood-Pewee BF [
Contopus virens W
WF
B ®
Yellow-bellied Flycatcher Low, wet coniferous forest. BF (]
Empidonax flaviventris W
WF
B
Acadian Flycatcher Mature, woodlands with open BF
Empidonax virescens spaces in the canopy. W
WF
B ® ®
Alder Flycatcher Thickets, low shrubs and clearings. BF [ ] ®
Empidonax alnorum W
WF
Low decid hrub: B o
. ow deciduous trees and shrubs BF Y
Wllloyv Flycatcr.mef with clearings, thick hardwood
Empidonax traillii seedlings W
) WF
B
Least Flycatcher Open deciduous or mixed forest, BF
Empidonax minimus edges. W
WF
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