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Introduction

As part of its legal mandate to implement the provisions of the Freshwater Wetlands
Protection Act (Act) (N.J.S.A. 13:9B-1 et seq.), the New Jersey Department of
Environmental Protection (Department) has developed the following protocols for
designating freshwater wetlands of exceptional resource value based on documentation of
endangered and threatened species. In developing these protocols, Department staff has
conducted extensive scientific literature reviews and field studies for each species.
Criteria believed to define the presence, absence, and distribution of each species in a
particular habitat type (e.g. home range, movement patterns, habitat use characteristics,
predator and prey relationships, population ecology) were integrated to establish, where
possible, a practical and predictable framework through which the requirements of the
Act can be met.

The guidelines provided below are flexible in nature. They should be employed as an
outline by which to evaluate blocks of wetland habitat for resource value classification
under the Act. In addition, the Department views the wetland classification process as
evolutionary, with protocols for each species being added, deleted, or modified, as
experience and new scientific information warrant. To facilitate this process, each
species’ protocol will be dated so that new versions may be distinguished from older
ones. We believe that the protocols will provide the regulated public and the
environmental consultant community with a good understanding of the science and
rationale behind the implementation of the resource value classification and transition
area requirements of the Act.

Legal Basis

The Freshwater Wetlands Protection Act, at N.J.S.A. 13:9B-7, directs the Department to
develop a system for the classification of freshwater wetlands based upon criteria that
distinguish between wetlands of exceptional resource value, intermediate resource value,
and ordinary resource value. Wetlands of exceptional resource value are described as
those that discharge into FW-1 or FW-2 trout production waters and their tributaries. A
resource value classification is also granted to a wetland that has been recently or
historically documented as habitat for endangered or threatened species. Documentation
of a habitat occurs provided that the habitat is suitable for breeding, resting, or feeding by
the named species.

The following is an excerpt from the Act rules, N.J.A.C. 7:7A-1, that provides further
explanation of a documented habitat:

1. There is recorded evidence of past use by a threatened or endangered species
of flora or fauna for breeding, resting or feeding. Evidence of past use by a
species may include, but is not limited to, sightings of the species, or of its sign
(for example, skin, scat, shell, track, nest, herbarium records etc.), as well as
identification of its call; and



2. The Department makes the finding that the area remains suitable for use by the
specific documented threatened or endangered species during the normal
period(s) the species would use the habitat."

Wetlands designated as being of exceptional resource value receive additional levels of
protection under the guidelines for establishing transition areas (13:9B-16), obtaining
transition area waivers (13:9B-18), the issuance of wetland permits (13:9B-9) and the
issuance of statewide general permits (13:9B-23).

Rationale

This document is the third edition of the Department’s guide for the classification of
freshwater wetlands based on the documentation of endangered or threatened species. It
has been divided into three sections. The first section will discuss how the Department
interprets individual sightings of endangered or threatened animal species and translates
them into areas of documentation using the Endangered and Nongame Species Program’s
(ENSP) Landscape Project Maps. The second section will consist of individual
endangered or threatened animal species habitat discussions. The third section will
discuss the protection applied to federally listed plant species under the Act.

In the first edition of the Act Protocols (DEP 1995), the Department largely focused on
protecting only those habitats known to be occupied and suitable for use by a local
population of a particular species. Suitable habitat adjacent to but outside of the
estimated area of use by that population was not considered to be a documented habitat.
Therefore, it was not considered to be endangered or threatened species habitat. At that
time, the Department felt that this strategy was the best applied approach to (1) ensure
appropriate natural resource protection, and (2) provide for consistency and predictability
in the regulatory process.

Due to the changes in New Jersey’s landscape over the last ten to fifteen years and the
evolution of landscape-based habitat protection theories, the Department has had to
reconsider its protection strategy defined in 1995. The rapid suburbanization of the
landscape has led to the loss and degradation of critical wildlife habitat and the
fragmentation and isolation of the habitats that remain. Many rare species populations
require large contiguous blocks of habitat to survive. Small patches of fields, forests and
wetlands interspersed with development provide habitat for some common species but do
not provide the necessary habitat for the long-term protection of most of our endangered
and threatened animal species. Examples of these conditions include the loss of 40
percent of the remaining critical migratory bird stopover habitat on the lower third of the
Cape May Peninsula and approximately 50 percent loss of New Jersey’s bog turtle
habitat during the last three decades. Recent studies conducted to assess the status of the
state-listed raptors in southern New Jersey have raised questions about the long-term
stability of their populations (Sutton and Dowdell 2001). As a result, the Department
conducted a re-assessment of its regulatory efforts under the Act to see if the above
objectives were being met and determined that a change in approach was necessary.
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To this end, the Department sought to establish a population-driven parameter of habitat
protection which would best ensure the continued, long-term existence of a particular
documented species, or population, in an identified wetland habitat. As a solution, the
Department decided in July 2002 to replace the former species sighting-specific areas of
documentation with species population/habitat complex Landscape Maps to improve
upon both the predictability and quality of habitat protection provided under the Act. The
second version of the Department’s protocols incorporated changes made to the
Landscape methodology that attempted to further identify those specific habitats in need
of protection for each species. The present version of the Landscape Maps continues the
evolution of the habitat patch protection strategy by revising the maps based on 2002
Land Use/Land Cover mapping and up-dating some of the species models/ habitat
relationships to more accurately reflect current science. Some of the species-specific
habitat discussions have been up-dated to incorporate the results of more recent scientific
work. A summary of the species protocols developed to date is provided in Tables 1-5.
Each species’ protocol occurring in the second section of this document provides a
discussion on the following topics:

a. The species' distribution in New Jersey;

b. A summary of the habitat types and characteristics used by the species for
feeding, resting and breeding;

c. A summary of survey methodologies used to identify the presence or absence
of the species;

d. A Fish and Wildlife contact person for additional information on the species
and their habitats;

e. Primary authors and date of protocol draft; and
f. A literature cited section.

For additional information on the development of these protocols, please contact Larry
Torok of the Land Use Regulation Program at (609) 633-6755 or Mick Valent of the
Endangered and Nongame Species Program at (908)638-4127.

Cautions

The Department notes that the Landscape Project maps represent an approximation of the
location and extent of documented endangered or threatened species habitat. Because the
maps are rooted in the Department’s aerial photograph-based land-use/land-cover data,
they do not replace the need for an individual case assessment of the wetlands on any
particular property. The Department will also use other sources of information relating to
the presence or absence of endangered or threatened species. These sources include but
are not limited to new valid sightings, received from the applicant or members of the
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interested public that have not yet been incorporated into the Landscape mapping, and the
results of surveys of listed species conducted or sponsored by the Department.

Additionally, because the wetland classification process is dynamic (is this a better
term?), it must be emphasized that the protocols provided are subject to change, deletion,
or addition as new information or experience dictate. The absence of a protocol for a
particular endangered or threatened species does not prevent wetland habitats being used
by such species from being designated as exceptional resource value on a case by case
basis. For example, species such as Cooper's hawks (Accipter cooperii), Queen snakes
(Regina septemvittata) and peregrine falcons (Falco peregrinus) may rely upon
freshwater wetland habitats for their continued survival in certain circumstances. To
obtain a legal determination of a wetland classification and subsequent regulatory
restrictions, it is recommended that a formal Letter of Interpretation be obtained from the
Department. In addition, the protection standards provided below are largely designed
for regulatory purposes and may not be entirely ideal for wildlife habitat conservation
purposes. The Department cautions against applying these standards universally in
instances where long-term land use and conservation goals are desired.
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TABLE ONE: STATE ENDANGERED HERPTILE PROTOCOLS

Species Listed Area of Documentation Suitable Wetland
Status Habitats
Version 2.1 Version 3.0
Blue-spotted NIJ(E) Forest Refer to Ap- 0.5-3m deep pond
salamander Forested Wetland | PendixIllinthe | ¢yy1rounded by forest with a
Emergent ;‘%nl(_ils.cﬁe Ver- | dense litter base. Adjacent
.0 Highlands
doc. upland forest.
Tiger salamander | NJ(E) Forest Refer to Ap- 1-3m deep pond with >1
Forested Wetland iZEi‘S’ZiHe‘%ge side forested with
Emergent 30 Highrl)an ds add1F10na1 forested
doc. corridors. Few or no
predators. Adjacent upland
forest.
Bog Turtle NIJ(E) Forested Wetland | Refer to Ap- Emergent or scrub-shrub
US(T) Emergent Pendix lllinthe | \yotlands within wetland
Landscape Ver. .- .
3.0 Highlands cpmplex association with
doc. sighting.
Timber NIJ(E) Forest Refer to Ap- North-All mapped wetland
Rattlesnake Forested Wetland EZEIS’Z;HCI%?@ habitats for foraging.
30 Highrl)an ds Sou.th—Forested riparian
doc. habitat. Forested wetland
w/dense surface vegetation
and litter. Favors sandy
soils, upland foraging
habitat. Occasional upland
denning sites.
Southern gray NIJ(E) Forest No records in | Mixed forest ponds, open
treefrog Forested Wetland | Version 3.0 bog areas, gravel pits,
Emergent Highlands. floodplain wetlands.

Forested adj. Uplands
important.




TABLE TWO: STATE THREATENED HERPTILE PROTOCOLS

Species Listed Status | Area of Documentation Suitable Wetland
Version 2.1 Version 3.0 Habitats
Wood turtle NIJ(T) Please refer to Refer to Ap- | Mosaics of forested, scrub-
DETAILED Pendix I1lin | ghrub, emergent wetlands,
METHODOLOGY the
FOR Landscape upland forest, old fields
DELINEATING Ver. 3.0 and agrlcultural lands.
CRITICAL AREAS | Highlands
BY SPECIAL doc.
HABITAT
REQUIREMENTS
Pine Barrens NIJ(T) Forest No Typical habitat: ponds 0.1
treefrog Forested Wetland | records in | <> 2 m. deep or with 75%
Emergent Version of area 0.1<>2 m. deep.
3.0 Aver shrub ht. 1.6 m, pH
Highlands | 3.8<>4.6, open canopies.
Mud Salamander | NJ(T) No Records in current Wetlands associated with

Landscape Mapping

locale of sighting.
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TABLE THREE: STATE ENDANGERED BIRD SPECIES PROTOCOLS

Species Listed Status | Area of Suitable Wetland
Documentation Habitats
Version2.1  Version 3.0
Henslow’s NIJ(E) Grassland | Referto Ap- | Seasonally saturated
sparrow Emergent glendm IIlin | emergent wetlands, sparse
L:n dsca shrub cover, 1-2m high.
pe
Ver. 3.0
Highlands
doc.
Short — eared NIJ(E) Emergent | No Seasonally saturated
owl Grassland | records emergent scrub/shrub
within habitats
Landscape
Ver. 3.0
Highlands
Red — shouldered | NJ(E) Forest Refer to Ap- | Hardwood, softwood, or
hawk Forested | PendixIllin | phived swamp featuring
the
Wetland Landscape mature, closed overstory,
Ver. 3.0 variable to dense
Highlands understory, near streams or
doc. open water.
Northern harrier | NJ(E) Emergent | Referto Ap- | Open field, meadow,
Grassland f;endlx Ilin | emergent marsh, or wet
Landscape agricultural areas.
Ver. 3.0
Highlands
doc.
Sedge wren NIJ(E) Emergent | Referto Ap- | Seasonally saturated marsh,
Grassland | Pendix IIlin | yendows, or wet fields.
the Sedges, rushes, and grass
Landscape o~ >
Ver. 3.0 dominate. Sparse 1-2m.
Highlands shrub layer.
doc.
Bald eagle NIJ(E) Forest All wetlands contiguous
(breeding) Forested with a 1 km radius of a nest
Wetland site will be assessed as they
Emergent relate to maintaining a
Grassland suitable nest environment.
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Bald eagle
foraging

Please refer to

DETAILED

METHODOLOGY FOR
DELINEATING CRITICAL
AREAS BY SPECIAL
HABITAT REQUIREMENTS
in the appropriate

Landscape version

Forested wetlands and
uplands featuring dead/live
trees >12 cm. Dbh.
PSS/PEM considered on a
case by case basis.

document..
Pied — billed NIJ(E) Emergent | Referto Ap- | Mosaics of open water and
grebe ﬁlendlx Ilin | emergent vegetation (e.g.
© cattails, bullrushes,

Landscape .

Ver. 3.0 phragmites.

Highlands

doc.
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TABLE FOUR: STATE THREATENED BIRD PROTOCOLS

Species

Listed Status

Area of Documentation

Suitable Wetland

Version 2.1 Version 3.0 Habitats
Long — eared owl | NJ(T) Grassland Refer to Ap- | Linear forest, hedgerows,
Forest Pendix Illin | o smalish stands of
the
Landscape moderate age forest.
Ver. 3.0 Emergent or scrub-shrub
Highlands wetland field habitats.
doc.
American bittern | NJ(T) Emergent Referto Ap- | Emergent marsh habitats
gl?dix lllin | featuring cattails and
Landscape sedges.
Ver. 3.0
Highlands
doc.
Bobolink NI(T) Grassland Refer to Ap- | Open field or meadow.
Emergent tl; endix Illin | Dominated by grasses or
L:n dsca forb species. Sparse
pe .
Ver. 3.0 saplings and fence posts
Highlands used for perches.
doc.
Black rail NIJ(T) Emergent Refer to Ap- | Freshwater or brackish,
Pendix Illin | fyjnge marshes featuring
%:n dscape emergent vegetation (e.g.
Ver. 3.0 grasses, sedges, rushes).
Highlands
doc.
Yellow-crowned | NJ(T) Emergent Refer to Ap- | Freshwater or brackish,
night heron gle;dlx llin | fringe marshes featuring
Landscape emergent vegetation (e.g.
Ver. 3.0 grasses, sedges, rushes).
Highlands
doc.
Black-crowned | NJ(T) Emergent Refer to Ap- | Freshwater or brackish,
night heron gle:dm IIlin 1 fringe marshes featuring
Landscape emergent vegetation (e.g.
Ver. 3.0 grasses, sedges, rushes).
Highlands
doc.
Red — headed NIJ(T) Forest Refer to Ap- | Floodplain, or flooded
woodpecker Forested Pendix Ilin | \etlands typified by dead
Wetland gle trees, open understories,
andscape
Ver. 3.0 and mast.
Highlands
doc.
Osprey NI(T) Emergent Refer to Ap- | Forested, scrub-shrub, or
Pendix III in

IX




Beach the emergent wetlands w/in
Landscape proximity to nest structure.
Ver. 3.0
Highlands
doc.

Barred owl NIJ(T) Forest Refer to Ap- | Hard, soft, or mixed forest

Forested Pendix Ilin | gtands featuring closed
the .

Wetland canopies and open to
Landscape . .
Ver. 3.0 variable density
Highlands understories.
doc.

TABLE FIVE: STATE ENDANGERED MAMMAL PROTOCOLS

Species Listed Status | Area of Documentation Suitable Wetland
Version 2.1 Version 3.0 | Habitats
Indiana Bat NIJ(E) Forest Refer to Ap- | Forested hardwood wetland
US(E) Forested Pendix Illin | complexes, often in
Wetland ﬁle associated with floodplains,
andscape .
Ver. 3.0 streams and waterbodies.
Highlands
doc




TABLE SIX: FEDERALLY LISTED PLANT PROTOCOLS

Species Listed Status | Area of Documentation Suitable Wetland Habitats

Endangered

Small-whorled US(E) Case by case basis Braided stream, secondary

Pogonia NI(E) growth hard or softwood

(Isotria medeoloides) forests with Loam soils.

Threatened

Sensitive Joint- US(T) Case by case basis Across a gradient of

Vetch NIJ(E) freshwater to brackish

(Aeschynomene emergent tidal river marshes.

virginica)

Swamp Pink US(T) Case by case basis Mucky soils, dense canopy or

(Helonias bullata) | NJ(E) understory, sphagnum
hummock bogs. Habitats
infrequently flooded.

Knieskern’s US(T) Case by case basis Early successional or

beaked rush NIJ(E) disturbed communites with

(Rhynchospora dense soils and vegetative

knieskernii) communities of grasses and

other rushes.

XI




SECTION I.

LANDSCAPE PROJECT MAPPING - PROTOCOL FOR IDENTIFYING AND
DELINEATING CRITICAL WILDLIFE HABITAT



INTRODUCTION

Previous editions of the Protocols provided a detailed but abbreviated discussion on the
mapping criteria used to develop the Department’s Landscape mapping. In order to
facilitate the ability to up-date these maps, rather than supply detailed mapping criteria
discussions in this document, a brief summary of the mapping criteria will be provided
along with website references to the more detailed discussions provided by the NJDEP,
Endangered and Nongame Species Program. The Landscape Maps delineate areas used
by endangered, threatened, and other “priority” wildlife or that are necessary for such
wildlife to be sustained successfully. For the revisions and updating of the Landscape
Maps described in this document, the State of New Jersey is divided into two geographic
areas: the area within the” Highlands Extended Boundary” and the remaining area of the
State outside of the Highlands Extended Boundary. The area within the Highlands
Extended Boundary includes the Highlands Region established by the Highlands Water
Protection and Planning Act (N.J.S.A. 13:20-1 et seq.) with the boundaries specifically
described at N.J.S.A. 13:20-7as well as, where the statutory Highlands Region boundary
is not a major road (Interstate Highways, U.S. Routes, NJ State Highways, Toll Authority
Routes and 500 and 600 Series County Routes), an additional area from that boundary to
the nearest major road. The revisions and updates described in this notice reflect
application of updated land use/land cover data, new species occurrence data, and, within
the Highlands Extended Boundary, modification to the mapping protocols. The
Landscape Maps covering the area within the Highlands Extended Boundary are known
as “Landscape Maps -- Highlands Region Version 3.0,” and the Landscape Maps
covering the remainder of the state are known as “Landscape Maps -- Version 2.1”.
Based upon the revisions and updates, the Department is replacing Version 2.0 of the
Landscape Maps with Highlands Region Version 3.0 within the Highlands Extended
Boundary and replacing Version 2.0 with Version 2.1 in the rest of the State.



MAPPING CRITERIA DISCUSSION

The Landscape Maps generally depict "patches" of habitat that are valued as habitat for
endangered, threatened and other priority wildlife species based upon the intersection of
the habitat (derived from the Department's land use/land cover (LU/LC) data layer) with
location data known as “species occurrence information” for any such species. Location
data for endangered, threatened or priority wildlife are stored in the Natural Heritage
Database. The Natural Heritage Database includes a continuously updated inventory on
the location and status of endangered, threatened and other priority wildlife

Both Version 2.1 and Highlands Region Version 3.0 of the Landscape Maps utilize
previously existing and new species occurrence information added to the Natural
Heritage Database since the last update of the Landscape Maps in February 2004
(Version 2.0) and the Department's updated LU/LC data based upon 2002 aerial
photography imagery (the previous version of the LU/LC data was based upon 1995
imagery). As explained below, the principal difference between Version 2.1 and

Highlands Region Version 3.0 is in the mapping methodology.

Highlands Region Version 3.0

An area roughly equivalent to that within the Highlands Extended Boundary was the area
of the State for which the Department first completed an update of the LU/LC data layer.
Employing the updated LU/LC data, along with the most recent species occurrence
information available within the Highlands Extended Boundary, the Department is
implementing a species-based patch method in Version 3.0 of the Landscape Maps. This
method provides for a higher degree of habitat specificity and, consequently, an improved
representation of species habitat areas based on individual species-habitat associations at
a finer scale than Version 2.0. Version 3.0 also includes aquatic habitats and associated
riparian corridors that were not represented in previous versions of the Landscape Maps.
As with prior versions of the Landscape Maps, Highlands Region Version 3.0 was
developed in consultation with an independent peer review committee that included
experts on remote sensing, GIS mapping, and landscape ecology. The primary purpose of
the methodological changes from Version 2.0 to Version 3.0 is to provide greater

specificity of habitat delineation and mapping.



Version 2.1

In the area of the State outside the Highlands Extended Boundary, the Department has
updated the Landscape Maps from Version 2.0 to Version 2.1. With some minor
exceptions (as described in the report “New Jersey’s Landscape Project Version 2.17), the
update from Version 2.0 to 2.1 employed the same methodology used in Version 2.0,

using updated LU/LC data and new species occurrence information.

Additional information regarding the Landscape Project and Landscape Maps

A thorough description of the methodology used to create Highlands Region Version 3.0
and Version 2.1 of the Landscape Maps can be found, respectively, in New Jersey’s
Landscape Project (Version 3.0 Highlands): A species-based patch approach to rare and
imperiled wildlife habitat mapping for community land-use planning and species
conservation and New Jersey’s Landscape Project (Version 2.1). Both reports are
available as a downloadable PDF document file at the Division of Fish and Wildlife
website provided below and/or on a compact disc (CD) by contacting the Division of Fish

and Wildlife at the address or telephone number provided below.

The Landscape Project data and maps will be made available by the following methods:
e (IS Data
0 Download on the Department's Bureau of GIS website

(http://www.nj.gov/dep/gis/).

0 On CD by request to the Division Fish and Wildlife, Endangered and
Nongame Species Program (DFW-ENSP), at the address below.
e Maps

0 Landscape Project maps will be available as an interactive map book on
the DFW-ENSP website (http://www.nj.gov/dep/few/ensp/mapbook.htm).

O An interactive map book on CD by request to DEW-ENSP, at the address
below.




O An available GIS layer on the Departments interactive mapping

application site (http://www.nj.gov/dep/gis/).

e Upon request to:

The Landscape Project

NIJ Division of Fish and Wildlife
Endangered and Nongame Species Program
PO Box 400

Trenton, NJ 08625-0400

Phone:(609) 292-9400

Fax:(609) 984-1414

Patrick. Woerner@dep.state.nj.us

Persons interested in having the Department make a determination as to whether a
particular property or site is within an identified Landscape Project layer, and to find out
for which endangered and/or threatened wildlife species the property or site is valued,
should contact the New Jersey Natural Heritage Program and submit a data request.

Instructions for submitting a data request can be found at

http://www.nj.gov/dep/parksandforests/natural/heritage/index.html or obtained by
contacting the New Jersey Natural Heritage Program at the address below. (Note: There

is a small fee associated with the data request.)

The New Jersey Natural Heritage Program
Office of Natural Lands Management
Division of Parks and Forestry
Department of Environmental Protection
P.O. Box 404, Trenton, New Jersey 08625
Phone: (609) 984-1339

Fax: (609) 984-1427



HOW TO USE THE MAPS FOR ESTIMATING FRESHWATER WETLAND
RESOURCE VALUE CLASSIFICATIONS

As noted above, the Department will be replacing Landscape Mapping Version 2.0 with Version
2.1 for most of the state and Version 3.0 for the Highlands Region. In an effort to facilitate the
use of these data in estimating the resource value classification for a particular property, we offer
the following application guidance for each version

Version 2.1.

(a) When using the mapping, apply the following habitat layers: beach, emergent
wetlands, forested wetlands, forest, grassland, wood turtle, urban peregrine falcon and
bald eagle foraging;

(b) Locate your property within these layers;

(c) Determine if your property falls within any of the species-specific models developed
for the wood turtle, peregrine falcon, and/or bald eagle foraging.

(d) For any habitat patches showing a landscape rank of 3, 4, or 5, use the identity tool in
the GIS application to determine whether or not any endangered or threatened species
habitats are present within any habitat layer identified on your property;

(e) Determine if any delineated wetlands on, or associated with, the subject property fall
within the boundaries of each of the habitat layers (for example, forested wetlands
within forest layer, modified agricultural wetlands within the grassland layer);

(f) Compare the characteristics of the onsite wetlands with the habitat discussions
provided under the species descriptions below to see if the onsite wetlands may
provide suitable habitat for one or more endangered or threatened species.

(g) If the onsite wetlands appear suitable for any of the “documented” species the
wetlands may receive an exceptional resource value classification.

Version 3.0 (For Highlands Region)

(a) Turn the mapping on so that all layers are visible.

(b) Identify the location of the property in question.

(c) Use the identify tool to determine the habitat rank of every habitat patch occurring on
the property in question. Habitat ranks are found under the RANK category.

(d) For any habitat patches showing a landscape rank of 3, 4, or 5, use the identity tool in
the GIS application to determine whether or not any endangered or threatened species
habitats are present within any habitat coverage identified on your property
Determine if any delineated wetlands on, or associated with, the subject property fall
within the boundaries of each of the habitat layers (for example, forested wetlands
within forest layer, modified agricultural wetlands within the grassland layer);

(e) Compare the characteristics of the onsite wetlands with the habitat discussions
provided under the species descriptions below to see if the onsite wetlands may
provide suitable habitat to one or more endangered or threatened species. If the onsite



wetlands appear suitable for any of the “documented” species the wetlands may
receive an exceptional resource value classification

Please note that a formal freshwater wetland resource value classification can only be received
from the NJDEP, Division of Land Use Regulation [Program] through the issuance of either a
wetland Letter of Interpretation or a Freshwater Wetland Permit.



SECTION 2

SPECIES SPECIFIC HABITAT DISCUSSIONS: STATE AND FEDERAL ANIMAL
SPECIES



Blue-Spotted Salamander (Ambystoma laterale)
Status: State endangered.
New Jersey Distribution:

This species’ range is restricted to the prehistoric glacial lake basins occurring in Somerset,
Morris, Essex, Warren and Sussex Counties. Former Glacial Lake Passaic, which occupies
portions of Morris, Somerset and Essex counties (i.e. Great Swamp, Troy Meadows, Great Piece
Meadows), appears to be a stronghold for the species. Great Meadows in Warren County and
wetlands within Vernon Valley in Sussex County support localized populations.

NOTE: Hybridization between the Pleistocene blue-spotted salamander and the
Jefferson’s salamander (special concern) has created a convoluted complex of hybrids
that can only be accurately identified to the parent species through DNA analysis (Uzzell
1964). The hybrids were once assigned unique nomenclature, such as Tremblay’s
salamander (A. tremblayii: two-thirds Jefferson and one-third blue-spotted) and silvery
salamander (A. platineum: two-thirds blue-spotted and one-third Jefferson), but currently
are no longer recognized as valid taxa. Instead, hybrids are grouped as A.
jeffersonianum-laterale complex (Bogart and Klemens 1997). Since 1998, the NJ
Division of Fish and Wildlife and the Wildlife Conservation Society have been mapping
the various genetic patterns throughout the range of the blue-spotted and Jefferson
salamanders in New Jersey. To date, the results demonstrate that blue-spotted
salamanders and their associated hybrids are restricted to the aforementioned locations.
Jefferson and Jefferson-like hybrids are the dominant members of the A. jeffersonianum-
laterale complex in the limestone sections of the Ridge and Valley Highlands. Little
range or habitat overlap between Jefferson and blue-spotted salamanders has been
documented. Therefore, active hybridization of the two species is not thought to be
occurring.

Habitat:
The blue-spotted salamander requires both aquatic and terrestrial habitats.

Breeding habitat: Breeding ponds occur primarily in swamps and marshes associated with
bottomland floodplains. While woodland ponds (vernal pools) are the preferred breeding habitat,
and the species is considered to be an “oblilgate” vernal habitat breeder, the species has also
been documented as breeding in drainage ditches (R.T. Zappalorti, pers. comm) and standing
water in depressions within forested wetlands (Johnson 1988). Ponds are typically less than 10
meters (40 feet) in diameter, less than one meter (3 feet) in depth, feature muddy substrates such
as leaf litter and fallen twigs, and are often ephemeral (Johnson and Morin 1985).

Terrestrial habitat: Individuals may be found under logs and other forest debris near the surface
or in subterranean burrows in the upland and/or wetland surrounding the breeding pond
(Anderson 1976; Zappalorti 1980; Johnson 1988). Dispersal ranges for salamanders of the genus
Ambystoma is known to be extensive (see Appendix II, Table 1). Deciduous or mixed




deciduous-conifer forests with sandy or loamy soils have been favored (Petranks, 1998).
Dominant plant species included pin oak (Quercus palustris), black oak (Quercus velutina),
northern red oak (Quercus rubra), red maple (Acer rubrum), black willow (Salix nigra) and gray
birch (Betula populifolia) (Zappalorti 1980; Sciascia 1984). Soil types in the vicinity of capture
sites included various types of sandy loams and 0-3% slopes (Zappalorti and Johnson 1988).
Blue-spotted salamanders have also been found in refuse dumps amidst suitable habitat under
asphalt shingles, broken bottles, and other natural and man-made debris (Stein 1990).

Survey Methodologies:

Blue-spotted salamanders typically migrate to breeding ponds during heavy rains in March, but
migrations in New Jersey may occur any time from late February to late April, if conditions
warrant. During the breeding period, which typically lasts no more than 2-3 weeks (Petranka,
1998), adults can be readily observed in ponds at night with the aid of a flashlight or headlamp.
Drift fence/pitfall trap arrays can be also used to intecept migrating individuals, and minnow
traps have been used successfully to capture salamanders in breeding ponds (Anderson and
Giacosie 1967; E. Johnson, pers. comm.). Following the breeding period, egg masses can be
observed attached to the breeding pool substrate, sticks and twigs or related structures. Larval
surveys may also be performed for up to three months following hatching, though larval
identification between cohabitant Ambystoma species can be difficult.

Regulatory Guidelines:
1. Area of documentation: For Version 2.1, contiguous habitat patches associated with

know sightings as described in Appendix VI. For Version 3.0, contiguous habitat patches
as outlined in Appendix III.

2. Suitable habitat: Any pond meeting the criteria described in the habitat discussion
above that is surrounded by sufficient upland/wetland habitat within the 1000 foot area of
documentation. Surrounding habitat should be forested and feature one or more of the
species described previously. Forested wetlands adjacent to known breeding pools will
also be considered suitable habitat for dispersal, resting and foraging.

Note: As stated earlier, the species may also occur in atypical habitat (e.g. ditches, dump
sites). In such situations, suitable habitat may deviate from the criteria described.

3. Special conditions: Any pond deemed to be a suitable habitat occurring within the
species' New Jersey range, but for which no documentation exists, should be surveyed for
breeding salamanders during the early spring of the year. Researchers also note that
ephemeral breeding pools exhibit significant variability in maximum depth, volume and
hydroperiod from year to year (Colburn, 2004). Therefore, pools for which no breeding
activity is observed any particular year may nonetheless function as breeding habitat
during years that experience increased hydrologic inputs. Ambystoma species
salamanders, whose long-term genetic stability depends upon dispersal of individuals to
adjacent pools, also rely upon nearby wetlands within the area of documentation as
dispersal habitat, often to link two more distant pools which offer more consistent
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breeding habitat. Therefore, evidence of annual breeding activity alone will not govern
the suitability determination of wetlands adjacent to a known breeding pool.

Rationale:

Blue-spotted salamanders require additional upland and wetland habitat outside of their specific
breeding habitat for survival. In order to preserve individual populations, additional protection of
surrounding habitats is necessary to maintain sufficient non-breeding habitat for adult
salamanders. Semlitsch (1998) predicts that a minimum 164 meter “life zone” would be required
adjacent to ambystoma species breeding pools to ensure survival of 95% of it’s breeding
ambystomids, acknowledging that this distance is likely an underestimate and that this “life
zone” itself would then warrant a protective “buffer.” In a two year study, Regosin, et al (2005)
documented that 52% of adult blue spotted salamanders wintered greater than 100 meters from
their breeding pol. Further, preservation of any single breeding pool and it’s surrounding
dispersal habitat preserves the connectivity among separate breeding pools in the region, thereby
preserving the genetic health of the local metapopulation (Calhoun + deMaynadier, 2008). The
reliance on home range/movement data compiled for other species is appropriate due to the
similarities in habitat usage amongst the Ambystoma genus in general, and, more specifically, the
genetic connection between the species of the A. laterale-A. jeffersonianum complex. The
designation of all wetlands within a conservative home range will serve to protect sufficient
habitat, maintain the documented population, and protect the topographic and drainage
conditions which provide pond hydrology. Surveying suitable habitats will assist in preventing
further loss of local populations of a species with a limited New Jersey range.

Primary Authors:

Larry Torok, Division of Land Use Regulation

John H. Heilferty, Division of Land Use Regulation

Jason Tesauro, J. Tesauro Ecological Consultants
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Name: Eastern Tiger Salamander (Ambystoma tigrinum tigrinum)
Status: State endangered.
New Jersey Distribution:

Historically, Eastern tiger salamanders have been distributed on the coastal plain strip extending
from Bordentown (Burlington County), to Tom's River (Ocean County). To date, populations
are concentrated in Cumberland and Cape May Counties.

Habitat:
Eastern tiger salamanders require both aquatic and terrestrial habitats.

Breeding habitat: The most productive breeding ponds observed in southern New Jersey were
temporary or semi-permanant vernal pools, or permanent ponds free of fish. The species is
considered to be an “oblilgate” vernal habitat breeder. Breeding sites are typically surrounded
by forests composed of oak (Quercus spp.) and pine (Pinus spp.) with sandy, gravelly soils.
Willows (Salix spp.) were often present along pond edges, though many New Jersey breeding
ponds are man made, such as sand or gravel pits, and have disturbed or unvegetated banks. A
few successful breeding pools exhibit generally unimpressive vegetative structure within the
pool basin, however, typically an assorted aquatic vegetation grew in breeding ponds, including
cattails (Typha spp.) and common reed (Phragmites). Some sites featured sphagnum or star
moss along the banks (Zappalorti 1980). Aquatic vegetation, sticks or brush is needed in the
breeding ponds for egg-attachment sites, while stumps and logs on the floor of the pond are
desirable for cover (Zappalorti and Johnson 1981). Leaf litter, detritus or debris on the pool floor
also serves as cover. Relatively clean, unpolluted water is essential to larvae survival. Ponds
near agricultural areas may be adversely affected by fertilizers. Soil types at documented
breeding ponds in Cape May and Salem counties have included: Downer loamy sand (0-3%
slopes) and Fort Mott Sand (0-5% slopes) in Cape May County; Fallsington sandy loam (0-3%
slopes) and Woodstown sand loam (0-5% slopes) in Salem County (Zappalorti 1980). Breeding
ponds in Delaware were 0.0003-4.7 ha. (0.00075-11.75 acres) in size, 0.5-1.6 meters (1.64-5.25
feet) deep. Their pH ranged from 5.5 to 7.8 (Arndt 1989). All ponds were partially surrounded
by mature deciduous or mixed forest and featured substrates composed of firm sandy loams,
sand and clay, or heavy organic mud.

Terrestrial Habitat: Eastern tiger slamanders make extensive use of wetland and non-wetland
habitat adjacent to breeding pools. Due to their fossorial habits, there is little documentation that
associates Eastern tiger salamanders with specific vegetative communities. Several authors have
shown that forested upland habitat is favored over agricultural or field habitats for post-breeding
habitat (Semlitsch 1981; Clark 1988; Madison in Clark 1990). These conclusions are supported
by studies of the great distance moved by the tiger salamander from a breeding pond surrounded
by agricultural fields to forested areas (Biedermann 1988). Eastern tiger salamanders have also
been captured, rather frequently, in underground burrows (Semlitsch 1981; Semlitsch 1983;
Madison 1990). Eastern tiger salamanders commonly excavate their own burrow (Petranka,
1998), and for this reason prefer sandy soils in their dispersal range. Typical of the genus, they
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will also utilize small mammal burrows, root cavities as refugia, or may be found under logs or
debris. Dispersal ranges for salamanders of the genus Ambystoma is known to be extensive (see
Appendix II, Table 1). Semlitsch (1983) recaptured a dispersing male Eastern tiger salamander
in a pine plantation. Forested wetlands and uplands within this range are critical to population
survival.

Survey Methodologies:

The placement of drift fences and pitfall trap arrays around potential breeding ponds is the most
frequently used method of survey (Semlitsch 1983; Zappalorti 1990). In New Jersey, adult
salamanders may migrate to breeding ponds on rainy nights from late October to February
(Zappalorti pers. comm.), however migrations in December and January are most typical. Adults
may be observed in breeding pools, typically by nightime survey, throughout the breeding
period. However, this opportunity is often complicated due to ponds freezing over (which is
typical and has no adverse effect on the species breeding success). Active breeding may take
place as long as 2 months in New Jersey (Petranka, 1998, D. Golden, pers. comm), which is
longer than for most ambystomids. Following the breeding season, egg mass surveys may be
conducted. In New Jersey, eggs may be deposited from late January to the middle of March
(Clark 1988). Eggs are found in clear to whitish masses attached to stem vegetation, sticks or
related debris generally 0.6-1.3 meters (2-4 ft) below the pond surface, and are typically the only
ambystomatid egg masses present at that time. Larval Eastern tiger salamanders may be
identified after hatching (March-April) via netting, use of minnow traps (Golden, pers comm) or
shining a flashlight through the water column upon entering the breeding pond (Zappalorti pers.
comm.). However, the fall-breeding marbled salamander (A. opacum) often utilize the same
breeding pools as eastern tiger salamanders, so larval identification is typically necessary. Due
to seasonal and annual variability of the pond habitat, single-season surveys may not be
indicative of the absence of a tiger salamander population.

Regulatory Guidelines:

1. Area of documentation: For Version 2.1, contiguous habitat patches associated with
know sightings as described in Appendix VI. For Version 3.0, contiguous habitat
patches as outlined in Appendix III..

2. Suitable habitat:
Suitable breeding ponds typically feature the following characteristics:

a. water depths a minimum of 0.25 meters through June;

b. at least one side of the pond or gravel pit complex is forested or in
theimmediate vicinity of forested habitat;

c. forested dispersal corridors are present through lands surrounding the breeding
site; and

d. low numbers or the complete absence of predators (e.g. fish, diving beetles).

Suitable dispersing, resting or foraging habitats may include any additional forested
or scrub-shrub wetlands within the area of documentation.
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3. Special Conditions: It should be noted that exceptions to the criteria provided above
do exist. The absence of one or more of these features will not automatically preclude
the presence of the species and/or suitability of the habitat. . Researchers also note that
ephemeral breeding pools exhibit significant variability in maximum depth, volume and
hydroperiod from year to year (Colburn, 2004). Therefore, pools for which no breeding
activity is observed any particular year may nonetheless function as breeding habitat
during years that experience increased hydrologic inputs. Ambystoma species
salamanders, whose long-term genetic stability depends upon dispersal of individuals to
adjacent pools, also rely upon nearby wetlands within the area of documentation as
dispersal habitat, often to link two more distant pools which offer more consistent
breeding habitat. Therefore, evidence of annual breeding activity alone will not govern
the suitability determination of wetlands adjacent to a known breeding pool.

Comments:

While Eastern tiger salamanders are considered to be a site-tenacious species, reintroductions of
populations into created ponds using eggs have met with some success (Clark 1988).

Rationale:

Eastern tiger salamanders require significant habitat outside of the breeding pond. In order to
ensure that sufficient wetland and upland habitat is available for the adults and dispersing
population, wetlands outside of the immediate vicinity of the breeding pond must be protected.
Semlitsch (1998) predicts that a minimum 164 meter “life zone” would be required adjacent to
ambystoma species breeding pools to ensure survival of 95% of it’s breeding ambystomids,
acknowledging that this distance is likely an underestimate and that this “life zone” itself would
then warrant a protective “buffer.” In New York, buffers of 305 meters (1000 feet), consisting of
a 103 meter (500 foot) radius to the breeding pond and an additional 103 meters (500 feet) in the
form of dispersal corridors, are requested for documented tiger salamander habitats (Madison in
Clark 1990). Preservation of any single breeding pool and it’s surrounding dispersal habitat also
preserves the connectivity among separate breeding pools in the region, thereby preserving the
genetic health of the local metapopulation (Calhoun + deMaynadier, 2008).

Primary Author:

Larry Torok, Division of Land Use Regulation
John H. Heilferty, Division of Land Use Regulation
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Name: Wood Turtle (Glyptemys insculpta)
Status: State threatened.
New Jersey Distribution:

Historically, wood turtles have occurred throughout a range that included all of northern New
Jersey, outside of Hudson County, towards southern New Jersey, as far as Gloucester and
Atlantic Counties. Like the bog turtle, this species now occurs in disjunct populations along
particular drainages within its former range. Examples include the Wallkill and Paulins Kill
Rivers (Sussex), the Ramapo River (Bergen), and the Passaic River (Morris and Somerset).

Habitat:

Wood turtles require both aquatic and terrestrial habitat. In New York, Burt and Collins (no
date) found wood turtles to be mostly aquatic from mid-November to mid-March, mostly
terrestrial from mid-May to mid-September, and in transition the remainder of the time. In
Pennsylvania, Ernst (1986) affirmed that wood turtles were aquatic in spring (April-May) and
largely terrestrial from the middle of June to autumn. In New Jersey, wood turtles are
predominantly terrestrial from mid-May to October (Farrell and Zappalorti 1979; Zappalorti et
al. 1984).

Aquatic habitat: In general, wood turtles will use streams and rivers for breeding and hibernating.
Riverine habitat in Wisconsin consisted of a river channel 3-5 meters (10-16 feet) in width and
0.3-1.5 meters (12-57 inches) deep and featured several oxbow backwaters and adjacent alder
(Alnus regosa) thickets (Brewster and Brewster 1991).

Breeding occurs underwater often in slow, meandering streams with sandy bottoms and shoals.
The two breeding seasons are spring, from April to May, and fall, from September to October
(Fisher 1945; Swanson 1952; Ernst and Barbour 1972; Harding and Bloomer 1979; Zappalorti
and Farrell 1980; Farrell and Graham 1991). During hibernation, wood turtles can be found on
the bottom of or in the banks of waterways (Ernst and Barbour 1972; Carroll and Ehrenfeld
1978; Farrell and Zappalorti 1980; Strang 1983; Kaufman 1989). In Pennsylvania, Ernst (1986)
found brumating wood turtles on the stream bottom, buried to depths of 18-30 cm (7-13 inches)
in soft substrate, and wedged under overhanging banks. Those waterways were free flowing,
100-230 cm (40-92 inches) deep, and never froze completely. Farrell and Graham (1991)
located a wood turtle hibernaculum at the bend of a stream under the roots of a large sycamore
(Platanus occidentalis). Use of muskrat (Ondatra zibethicus) burrows for hibernation have also
been reported (Carr 1952; Zappalorti et al 1984; S. Sweet, pers. comm. in Farrell and Graham
1991).

Terrestrial habitat: Outside of the activities described above, wood turtles make use of wetlands
and uplands adjacent to their breeding/hibernating streams and rivers. The extent of use and the
characteristics of this habitat vary when described in the literature.
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Carroll and Ehrenfeld (1978) reported wood turtle activity primarily in the wooded and marshy
borders of streams. Stang (1983) found wood turtle activity predominantly confined to lowland,
mid-successional forested areas dominated by oaks (Quercus spp.), black birch (Betula lenta)
and red maple (Acer rubrum). Burt and Collins (no date) determined that wood turtles made far
greater use of aquatic, cornfield, and stream margin habitats than they did of successional field
and woodland forest. Quinn and Tate (1991) established non-aquatic wood turtle habitat in
Algonquin Park, Canada, which is predominantly alder thickets and mixed forests characterized
by white and red pine (Pinus strobus and Pinus resinosa), poplar (Populus spp.), white birch
(Betula papyrifera), red maple (Acer rubrum), and red oak (Quercus rubra). Calhoun and
deMaynadier (2008) cite reports of wood turtles utilizing vernal pools, particularly those
adjacent to or within floodplanes, as have local biologists (S. Angus, pers comm). Additional
habitats identified in this study being used by wood turtles included grassy openings, upland pine
plantations, deciduous forest, and lowland conifers. In New Jersey, Stein (pers. comm.) stated
that his personal experience yielded wood turtles in floodplain-associated areas followed by
upslope stream corridors and upland areas. Aside from the habitats described above, wood
turtles may also bask in multi-flora rose (Rosa multi-flora) thickets (R.T. Zappalorti, pers.
comm.).

Survey Methodologies:

In New Jersey, wood turtles have been observed from March to December. Most captures have
occurred from April to May and in October, with 60% occurring between 11:00-13:00 hrs
(Farrell and Zappalorti 1979). The data imply that stream side searches within those particular
time frames are most likely to produce results. Burt and Collins (no date) surveyed aquatic
habitats by probing stream bottoms, muskrat burrows, and beneath undercut banks. In Canada,
Quinn and Tate (1991) principally found turtles by searching roads during May and June. In
early June, female wood turtles are often observed in cultivated gardens and farm fields where
they deposit their eggs (R. Stein pers. comm; Kaufmann 1992). Hatchling wood turtles have
been found near such nest sites in September (R. Stein pers. comm.).

Regulatory Guidelines:

1: For Version 2.1, please refer to DETAILED METHODOLOGY FOR DELINEATING
CRITICAL HABITAT AREAS FOR THE WOOD TURTLE in section one. For Version
3.0, please refer to discussion provided in Appendix III.

2. Suitable habitat: Due to this species' highly variable habitat use, it is difficult to
qualify particular characteristics which define a suitable habitat. In field evaluation,
characteristics which affect the suitability of a particular habitat include:

a. streams or rivers featuring flowing water of varying depths, undercut banks,
muskrat burrows, fish populations, and evidence of good water quality. Potential
barriers to wood turtle movement (e.g. road crossings, lakes) along a particular
stream corridor also affect habitat suitability;
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b. favored adjacent upland/wetland habitats are characterized by mosaics of
forest, field, shrubs, ephemeral wetlands and agricultural lands, though wood
turtles also occur in more monotypic areas. Thickets of alder, greenbriar (Smilax
spp.), or multi-flora rose adjacent to aquatic habitats are favored basking areas;
and

c. the availability of food species including invertebrates, tadpoles, earthwormes,
blackberries, raspberries, violets, fungi, willow (Salix spp.) leaves and carrion
(Kaufman 1986, Farrell and Zappalorti 1980, Farrell and Graham 1991).

Comments:

Wood turtles are often found in association with other Glyptemys species, Clemmys species and
trout waters (Zappalorti and Johnson 1981, Ernst 1986, Farrell and Graham 1991). They are also
good climbers and have been documented to scale 1.8 meter (6 foot) chain-link fences (Behler
and King 1979).

Rationale:

Wood turtles are an extremely mobile species which have been documented to move at least 1.8
kilometers (1 mile) along a stream corridor and exhibit familiarity with wetland habitats two
kilometers (1.2 miles) from an initial capture point. In addition, wood turtles require additional
upland/wetland habitats outside of their aquatic habitats. Establishment of a minimum of 3.7
kilometers (2 miles) area of documentation along portions of the stream corridor/wetland
complexes known to feature wood turtles ensures that sufficient aquatic and terrestrial habitat is
preserved for this species.
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Name: Bog Turtle (Glyptemys muhlenbergii)

Status: Federally threatened.
State endangered.

New Jersey Distribution:

Historically, the bog turtle range extended to nearly every county in New Jersey except for
Hudson County. Currently, this species is considered extirpated from Bergen, Camden, Cape
May, Mercer and Middlesex counties (USFWS 2001). Present distribution is reduced and
disjunct, with populations being clustered within particular drainages. Examples include the
Manasquan River (Monmouth), Papakating Creek (Sussex), the Passaic River basin (Morris),
and Raccoon Creek (Gloucester).

Habitat:

Bog turtles are associated with bogs, swamps, ponds, grazed meadows and other wetlands that
support moisture-loving plants and which feature an abundance of grass or moss cover (Carr
1952; Barton and Price 1955; Campbell 1960; Nemuras 1965; Ernst and Barbour 1972; Kiviat
1978; Chase et al. 1989). Seep bogs may feature rust-colored iron-oxide deposits (Arndt 1977).
An open canopy is also frequently cited as a characteristic of suitable bog turtle wetland habitat
(Boyer 1965; Zappalorti 1979; M. Klemens in DeGraff and Rudis 1986).

Outside of the “typical” habitat, bog turtles may also utilize more densely vegetated areas for
hibernation and may be found, incidentally, in a wide variety of habitats when making relatively
long-distance movements (Buhlmann et al. 1997 in USFWS 2001, Carter et al. 1999 in USFWS
2001, Morrow et al. 2001 in USFWS 2001). In New York, Breich (1986) reported one female
bog turtle to inhabit a red maple swamp, moving to an open meadow habitat to lay eggs.

In Maryland, Taylor et al. (1984) documented over 200 bog turtle colonies. All sites were sedge
meadows with the majority being less than 2 acres in size. Of the 67 species of herbaceous
plants found on those sites, the following species were the most dominant: tussock sedge (Carex
aquatilis), rice cut grass (Leersia oryzoides), tearthumb (Polygonum sagittatum), arrowhead
(Sagittaria spp.), skunk cabbage (Symplocarpus foetidus), soft rush (Juncus spp.), and various
other grasses and sedges. Further analysis of Maryland bog turtle colonies indicated that the
greater the population density, the more likely the site was to:

a. be located in a circular basin;

b. feature spring-fed pockets of shallow water;

c¢. have a bottom substrate of soft mud or rock;

d. have a dominant vegetation of sedges and grasses; and

e. have interspersed wet and dry pockets (Chase et al. 1989)

Of 132 turtles captured, 81 were found in the water. Of the 81 taken from the water, 72 were

found less than 8 cm below the surface of the water. In addition, 77 bog turtles from that same
group in the water were found less than 10 cm from vegetation.
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Arndt (1977) characterized bog turtle habitat in Delaware as featuring a substrate of deep mud,
numerous small springs, constantly flowing clear and relatively cool water, networks of rivulets,
shallow pools, muskrat (Ondatra zibethicus) runways, and an open canopy. Dominant meadow
species included rice cut-grass (Leersia oryzoides), arrow-leaved tearthumb (Polygonum
sagittarium), halberd-leaved tearthumb (Polygonum arifolium), spotted touch-me-not (Impatiens
capensis), skunk cabbage (Symplocarpus foetidus), sensitive fern (Onoclea sensibilis), bullrush
(Scirpus spp.), and asters (Aster spp.).

In New Jersey, Zappalorti and Zanelli (1978) listed the following species as those commonly
found in wetlands featuring bog turtles: red maple (Acer rubrum); alder (Alnus spp.); willow
(Salix spp.); watercress (Cardamine rotundifolia); pondweed (Potamogeton spp.); sphagnum
moss (Sphagnum spp.); sundew (Drosera rotundifolia); skunk cabbage; smartweed; jewelweed;
goldenrod (Solidago spp.); cinnamon fern (Osmunda cinnamonea); day lily (Hemerocallis
fulva); and swamp rose (Rosa palustris). Warner (1985) reported many of the plants discussed
above as well as cattail (Typha latifolia) and pitcher plants (Saracenia purpurea) from a bog near
Lafayette. In Sussex and Warren Counties, bog turtles occur almost exclusively in limestone
associated, calcareous fens. These fens possess unique calcicolous plant communities
comprising herbaceous species such as Carex sterilis, C. flava, Scleria verticillata, Parnassia
glauca, Selaginella apoda, Sarracenia purpurea, Deschampsia caespitosa and low growing
shrubs including Rhamnus alnifolia, Ribes hirtellum, Pentaphylloides floribunda, and Rhus
vernix. Juniperus virginiana and Larix larcina are often scattered in these fens but are usually
dwarfed, presumably due to low nutrient levels (Boyer and Wheeler 1989).

Hibernacula: Ernst et al. (1989) studied 44 hibernacula in Pennsylvania and New Jersey.
Hibernating bog turtles were found in soft stream bottoms (19), muskrat burrows (12), at the
base of sedge clumps (2), at the base of a cedar stump (5), and in meadow vole burrows (6).
Turtle depth below the water and mud varied from 5-55 cms. In Massachusetts, Klemens (1993a
in USFWS 2001) reported that many early season captures were concentrated on or near shrubby
hummocks that served as hibernacula at the interface zone between open fen habitats and shrub
and wooded swamp. These hummocks were surrounded by small trees and shrubs with springs
percolating up around them. Hibernating turtles have also been found under water in soft mud,
within crevices between rocks or tangled roots (USFWS 2001). Bog turtles may use a
hibernaculum annually.

Survey Methodologies:

In New Jersey, bog turtles are active from early April to November, with most captures
occurring from May to August (Zappalorti and Zanelli 1978; J. Sciascia pers. comm.). Survey
techniques consist of:

1. Visually scanning the muddy streams, muskrat runways, seepage ditches, grassy
stream banks, and sedge tussocks for basking or foraging turtles;

2. Probing in the mud of rivulets with a four-foot probing stick; and

3. Feeling underneath tussocks, or into muskrat holes, with hands and feet.
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Surveys conducted in the early spring (April-May) before vegetation leaf-out, on clear to mostly
sunny days with air temperatures at or above 21 °C (70 °F), offer a greater chance for success in
identifying the species. Activity patterns suggest that surveys conducted during the morning
hours (0600-0900 hrs) may be more fruitful than those conducted later in the day. While no
consensus on the survey effort required to determine the absence of bog turtles from a site has
been reached, a minimum of five visits, lasting between one and two hours each, by an
experienced herpetologist has been suggested (R. Arndt, pers. comm.; R.T. Zappalorti, pers.
comm.).

Gemmell (1989) sectioned wetlands in a 20 by 20 meter grid and used six baited funnel traps to
capture bog turtles. Traps must be partially submerged in water and should be checked daily and
moved every three to five days. Caution should be taken using this survey option since trapped
turtles are susceptible to predation by raccoons. J. Sciascia (pers. comm.) trapped turtles in New
Jersey using drift fence/eel trap networks within suitable habitat.

In general, no current survey methodology has been demonstrated to consistently yield accurate
results in establishing the presence, absence, or viability of populations of the bog turtle.
Gemmell (pers. comm) indicated that many variables including vegetation density, water levels,
weather, expertise of surveyor, and population density will impact the success of a particular
survey effort in a particular wetland. He does not recommend his techniques for use in all
wetlands.

Regulatory Guidelines:
1. Area of documentation: For Version 2.1, contiguous habitat patches associated with

know sightings as described in Appendix VI. For Version 3.0, contiguous habitat patches
as outlined in Appendix III.

2. Suitable habitat: Spring fed meadows or bogs featuring emergent vegetation and/or
successional vegetation species identified above. Portions of the bog must feature
water levels, streams, or rivulets which maintain continuous flows of 1-8 cms in depth.

Rationale:

A study commissioned by the NJDEPE suggested that out of 75 known bog turtle-inhabited
wetlands, only 24 continued to feature suitable habitat (Zappalorti and Farrell 1989). Many of
these sites were believed to be victims of development, stormwater discharges, and/or natural
succession. More extensive surveys conducted by the Department from 1993-2000 found 165
potential habitats, less that half (72) of which were considered viable (USFWS 2001). The
Department believes that to ensure the long-term protection of these sites, there is a need to
establish an exceptional resource value classification for both the “core” habitat and additional
wetlands interconnected with the "documented" wetland. This additional protection is justified
by:

a. the successional nature of existing habitats and the potential that current habitats will
become unsuitable in the future;
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b. the requirement of the species of groundwater/spring-fed waters;

c. studies that suggest that the species may roam more widely than previously thought;
and

d. the necessity to maintain connection to other bog turtle populations and/or suitable
habitats to allow for gene exchange between populations and immigration, or
emigration, of turtles or colonies as successional changes occur to the wetland habitat.

Comments:

In addition to the direct protection provided to bog turtle habitats under an exceptional
classification, the Department will also look carefully at Statewide General Permit activities
proposed for such areas. Due to the sensitive nature of these habitats, even minor impacts, such
as a road crossing or stormwater discharge, may have adverse affects (Torok 1994). In addition,
due to a variety of concerns including groundwater recharge and contamination, the USFWS
may request wetland buffers in excess of 150 feet in certain instances.
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Name: Timber Rattlesnake (Crotalus horridus)

Status: State endangered.
Proposed federal candidate (C2).

New Jersey Distribution:

There are two disjunct populations. The northern Jersey populations occur on rock out-
croppings and talus slopes along the Kittatinny Ridge and other mountainous areas of Sussex,
Morris, Warren, Passaic, and Bergen counties. The southern Jersey populations historically
occurred in the pine barrens and fringe areas in Monmouth, Ocean, Burlington and Cumberland
counties. Presently, this species is known to be extant in Burlington and Ocean county only.

Habitat:

Timber rattlesnakes require both upland and wetland habitat. In a New Jersey pine barrens
study, the typical random habitat site in the study area was characterized as forested with better
than 50% canopy closure, dense surface vegetation (approximately 75% closure), and dead-down
material. Preferred habitat for gravid females was open (approximately 25% canopy closure)
area featuring fallen logs and mixed leaf litter/vegetated ground cover (Reinhart and Zappalorti
1988a and 1988b). South Jersey populations are commonly associated with Lakewood,
Woodmansie, and Lakehurst soils.

Hibernacula occur in sphagnum hummocks undermined by running water which maintains a
critical micro-climate for this species. While in hibernation, the snakes were found to coil
among tree roots in the water table of Atlantic white cedar (Chamaecyparis thyoides) swamps
(Reinhart and Zappalorti 1988a). Timber rattlesnakes have also been reported to hibernate near
seepage springs under sphagnum moss (Kauffeld 1957; Zapparlorti 1980). Typical vegetation at
New Jersey den sites include pitch pine (Pinus rigida), several oak species (Quercus spp.), short-
leaf pine (Pinus echinata), virginia scrub pine (Pinus virginiana), Smilax, low-bush blueberry
(Vaccinium vacillans), high-bush blueberry (Vaccinium corymbosum), pitcher plant (Sarracenia
purpurea), and sundews (Drosera spp.) (Zappalorti 1980).

In north Jersey, timber rattlesnakes use communal den sites located in rock outcroppings and
talus areas along the major ridges of the Ridge and Valley Highlands physical provinces.
Rattlesnakes disperse away from the den and use primarily forested habitats within a 3.3
kilometer (2 mi) radius of the den during summer months (R. Stechert, pers. comm.). Wetlands
in the summer habitat of the northern Jersey populations are used in varying degrees depending
on the type of wetland habitats present, the percentage of total summer habitat comprised by
wetlands, and the location of the wetlands relative to the den site (J. Sciascia, pers. comm.).

Regulatory Guidelines:

Due to differences in habitat usage, wetland protection strategies must be applied differently to
northern and southern Jersey populations.
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1. North Jersey: Timber rattlesnake populations in this portion of the state are
predominantly found in association with rocky mountain slopes located around den sites.
While hibernacula occur in upland talus slope/forest areas, rattlesnakes disperse away
from the den site and use predominantly forested habitats, including forested wetlands,
during the summer months. The establishment of an "area of documentation" will be
done on a case by case evaluation, integrating the Department's information on each
individual regional population with home range data and location/sighting reports.
Suitability will be determined largely by proximity of sightings, distance from den site,
wetland habitat type and surrounding land uses.

2. South Jersey: Timber rattlesnake populations in this portion of the state are highly
dependent on wetland habitats due to their use of such habitats for hibernation.
Maintenance of water volume and flow, in streams and wetlands providing denning
habitat, is essential to ensure a stable micro-climate and maintain regional rattlesnake
populations. Wetlands which are directly associated with the wetland/stream corridor
complex featuring a den site will be considered a "documented" habitat; the extent of
which will be determined on a case by case basis. Additional wetlands within a 3.3
kilometer (2 mi) radius will be evaluated for use by "resting or feeding" rattlesnakes.
Suitability will be determined largely by proximity of sightings, distance from den site,
wetland habitat type and surrounding land uses.

Also refer to Appendix VI for details on Version 2.1 mapping protocols and Appendix I1I
Version 3.0 mapping protocols.

Comments:

Rattlesnakes are vulnerable to severe collecting pressure. Den location information is of an
extremely sensitive nature. Extant southern Jersey populations predominantly, if not exclusively,
occur on land within the jurisdiction of the Pinelands Commission.

Rationale:

Timber rattlesnakes are listed as endangered in New Jersey and there is serious concern about
northeastern populations in general. Protection of likely feeding and dispersing areas in northern
Jersey is necessary to maintain tracts of suitable habitat in the vicinity of den sites and to
minimize human and snake interactions. South Jersey populations are dependent on wetland
habitats to maintain suitable hibernacula microclimates and also to provide sufficient resting and
feeding habitats.

Principal Author:
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Name: Long-Tailed Salamander (Eurycea longicauda)
Status: State threatened.
New Jersey Distribution:

Commonly associated with the limestone regions of New Jersey; primarily in Sussex and Warren
counties. They have also been recorded from Hunterdon, Mercer, Morris, Passaic, Somerset, and
Union counties.

Habitat:
Long-tailed salamanders require wetland and upland habitats.

Aquatic habitat: Long-tailed salamanders are somewhat catholic in their habitat requirements,
being recorded from shale banks, springs, spring runs, river sides, floodplains, caves, mines, and
streams in Hunterdon County (Anderson and Martino 1966; Stein 1992). In New Jersey, the
species is also frequently found in vernal ponds and sinkholes in limestone areas of Warren and
Sussex counties (Anderson and Martino 1966; Zappalorti and Reap 1983) and in streams of
Hunterdon and Somerset Counties (R. Stein, pers. comm.).

Ponds studied in Sussex county were characterized by their association with Kittatinny
limestone, either in out-croppings or boulders, widely varying water depths (1.5-1.8 meters; 5-6
feet in the spring, dry by mid-summer), size (0.5-5.5 hectares; 1.3 to 13.8 acres), and forested
uplands. Forested uplands featured silver maple (Acer saccharinum), chestnut oak (Quercus
prinus), red oak (Quercus rubra), white oak (Quercus alba), sugar maple (Acer saccharum),
shag-bark hickory (Carya ovata), walnut (Juglans nigra), sycamore (Platanus occidentalis),
willows (Salix spp.), and ashes (Fraxinus spp.) (Anderson and Martino 1966). The species has
also been observed in iron mines and spring houses (Anderson and Martino 1967; M. Rapp pers.
comm.)

In a survey of 59 sites in northern and central New Jersey, Stein (1992) evaluated the
vegetational communities at occupied sites. Overstory species typically observed included red
maple (Acer rubrum), Sycamore, White ash (Fraxinus americana), American elm (Ulmus
americana), white oak, tulip poplar (Liriodendron tulipifera), and hemlock (Tsuga canadensis).
Shrub layers consisted of arrowwood (Viburnum recognitum), alder (Alnus spp.), ironwood
(Carpinus caroliniana), various saplings, poison ivy (Rhus radican), and spicebush (Lindera
benzoin). Herbaceous vegetation was dominated by jewelweed (Impatiens camprensis),
smartweed (Polygonum spp.), grasses, and ferns.

Terrestrial habitat: Anderson and Martino (1966) reported finding adult long-tailed salamanders,
beneath rocks, bark, and logs under the forest canopy during the day. During nocturnal hours,
salamanders were observed crawling on the tope of their daytime habitats as well as up tree
trunks. Sciascia (1989) found salamanders in similar habitats as well as crevices in vertical rock
faces and noted that forest parameters did not appear to limit abundance. R. Stein (1992)
indicated that a closed forest canopy appeared to be an essential characteristic of all stream/pond
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habitats investigated. Long-tailed salamanders have also been found in a man-made tunnel and
in a dried up well (R. Stein, pers. comm.)

Survey Methodologies:

Analysis of survey efforts indicates that the periods from April to June and from August to
September resulted in the most observations. Anderson and Martino (1966) collected larval
long-tailed salamanders by sweeping a net through leaf litter and dead vegetation in the
shallowest sections of ponds. Early spring collections were more successful than later attempts
due the growth of aquatic vegetation and dispersal of larvae throughout the pond. Stein (pers.
comm.) surveyed historic sites by using a metal-hooked broom handle to flip rocks and logs.
Sites were visited a minimum of two times during the periods described above but he cautioned
that additional visits would frequently be necessary to confirm the absence of the species from
apparently suitable habitats. Long-tailed salamanders may also be identified at night by
searching rock outcrops with a flashlight (Stein 1992).

Regulatory Guidelines:
1. Area of documentation: For Version 2.1, contiguous habitat patches associated with

know sightings as described in Appendix VI. For Version 3.0, contiguous habitat patches
as outlined in Appendix III.

2. Suitable habitat: In most cases, the presence or absence of the species will factor
significantly in the "suitability" of a habitat. Pond and steam corridor habitat
characteristics to be evaluated include:

a. good water quality, noting indicators of water quality such as invertebrate
fauna, other salamander species, algae growths, stormwater outfalls, pH, etc.;

b. limestone formation association; and

c. shading from forest canopy along 50% of pond/stream border featuring one or
more of the species identified above.

Comments:

Habitat and life history are not well defined in the literature. The association of New Jersey's
long-tailed salamanders with limestone formations is apparently unique within the species' range.

Primary Author:
Larry Torok, Division of Land Use Regulation

DRAFT DATE: 08/08/94 UPDATE: 08/08/94
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Name: Pine Barrens Treefrog (Hyla andersonii)
Status: State threatened.
New Jersey Distribution:

Pine Barrens Treefrog occurs throughout the Pine Barrens in Burlington, Ocean and Atlantic
counties. Smaller populations have been recorded from Monmouth, Camden, Gloucester,
Cumberland, and Cape May counties and they are believed to have been extirpated from
Middlesex county. This species has a disjunct range with other populations occurring in North
Carolina, South Carolina, Florida, Georgia, and Alabama.

Suitable Habitat:
Pine Barrens treefrogs require wetland and terrestrial habitats.

Wetland habitat: Generally, Pine Barrens treefrogs have been reported to breed in seepage bogs,
cranberry bogs, small and ephemeral ponds, streamlets, Atlantic white cedar (Chamaecyparis
thyoides) swamps, and pitch pine (Pinus rigida) lowlands (Means and Longden 1976; Hulmes et
al 1979; Cely and Sorrow Jr. 1986). Pine Barrens treefrogs have also been reported to colonize
in disturbed habitats such as wet areas within power and gas ROWs, borrow pits, and vehicle
ruts. If the area is suitable, shrub and herb vegetation is present (Freda and Morin 1984).
Because breeding commences later in the season (May-June), Pine Barrens treefrogs typically
make use of sites in which ponded hydrologic conditions persist through August thereby
allowing time for metamorphosis of larva.

Based on an analysis of 40 sites in New Jersey, North Carolina, South Carolina, Florida, and 13
sites in the New Jersey Pinelands [(Freda and Morin, 1984), (Laidig, Zampella, Bunnell, Dow
and Sulikowski, 2001), respectively], typical suitable pine barren treefrog habitat has been
described as:

1. Areas featuring an open canopy with overstory density ranging from 0-112 trees per
100 square meters;

2. Shrub understory an average height of 1.6 meters;

3. Shrub stem density an average of 32 stems per meter (approx. 50% foliage cover);

4. Pond depths which average approximately one meter (0.1->2 meters) and;

5. Waters with a pH of between 3.8 and 4.6.

Plant species reported from treefrog breeding sites include: sphagnum moss, sundews (Drosera
spp.); various sedges (Carex spp.), rushes (Eleocharis and Rhynchospera spp.), and grasses
(Panicum spp.); wool grass (Scripus cypernus); pitcher plants (Sarracenia purporea); orchids
(Platanthera spp.); Atlantic white cedar; pitch pine; mountain laurel (Kalmia latifolia); high-
bush blueberry (Vaccinium corymbosum); swamp azalea (Rhododendron viscosum); sheep laurel
(Kalmia angustifolia); leatherleaf (Chamaedaphne calyculata); black-jack oak (Quercus
marylandica); magnolia (Magnolia virginiana); greenbriar (Smilax spp.); maples (Acer spp.);
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and sweet pepperbush (Clethra alnifolia) (Means and Longden 1976; Hulmes et al. 1980; Freda
and Morin 1984).

Terrestrial habitat: Pine Barrens treefrogs move into upland areas adjacent to breeding ponds
during July and August. The species has been identified while calling from pitch pines, cedars,
oaks (Quercus spp.), and highbush blueberry thickets (Hulmes et al. 1980). Isotope-tagged frogs
were found on the ground, under leaf litter, and calling from vegetation (Freda and Morin 1984).

Survey Methodologies:

Male Pine Barrens treefrogs may be identified by their call from mid-May to August. It is
recommended that surveys be conducted during warm (> 70 °F), humid or rainy nights in May
and June. It is also recommended that a control population be used to evaluate the suitability of
weather conditions. Taped calls of treefrog calls may be used to elicit responses. Recent studies
have also investigated the use of artificial refugia (PVC pipe) as a survey methodology for Hylid
treefrogs (Boughton, Staiger and Franz, 2000) which may be less seasonally dependant.

Regulatory Guidelines:

1. Area of documentation: For Version 2.1, contiguous habitat patches associated with
know sightings as described in Appendix VI. Not applicable to Version 3.0 Highlands.

2. Suitable habitat: Wetland habitats consistent with the structural, chemical, and
vegetative characteristics described above.

Rationale:

Suitable breeding habitat for the Pine Barrens treefrog is ephemeral in nature, being subject to
annual variations in rainfall and the effects of succession. Pine Barrens treefrog breeding
populations have demonstrated the ability to colonize suitable habitat within contiguous wetland
complexes. As a result, the protection of additional wetland and upland areas outside of the
immediate vicinity of the individual breeding ponds is necessary to provide for the long term
continuation of a breeding population. In addition, the establishment of upland buffers of 46 m
(150 ft) serves to provide some of the species' upland habitat requirements while minimizing
impacts to wetland hydrology and pH.

Primary Author:
Larry Torok, Division of Land Use Regulation

DRAFT DATE: 08/08/94 UPDATE: 02/11/04
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Name: Cope’s Gray Treefrog (Hyla chrysoscelis)

Status: State endangered.

New Jersey Distribution:

Presently known to occur in Ocean, Atlantic, Cape May and Cumberland counties only.
Suitable Habitat:

Cope’s gray treefrogs require wetland and terrestrial habitats.

Wetland habitat: In New Jersey, Cope’s gray treefrogs have been reported to breed in gravel
pits, natural woodland ponds, shrubby wooded farm ponds, and emergent wetlands dominarted
by common reed (Phragmites). Beyond New Jersey, they have been known to use swamps,
bogs, ponds, weedy lakes, and roadside ditches (Zappalorti and Hulmes 1980; DeGraaf and
Rudis 1981). A breakdown of 80 confirmed sites in southern New Jersey yielded 26 man-made
borrow pits, 23 natural vernal ponds, 22 stream floodplain corridors, 5 retention/detention ponds,
and 4 man-made pond/lakes (Zappalorti and Dowdell 1991b). Farm ponds, used for breeding,
are described as stream fed waters which are grazed by livestock. Farm pond sites often had few
or no trees but low shrubs and bushes were always present along the periphery (Zappalorti and
Hulmes 1989).

Habitat evaluations conducted by Zappalorti and Dowdell (1991a) of 50 breeding pond sites in
southern New Jersey revealed the following plant community associations:

a. Overstory species: scarlet oak (Quercus coccinea), willow oak (Quercus phellos),
white oak (Quercus alba), scrub oak (Quercus ilicafolia), blackjack oak (Quercus
marilandica), red maple (Acer rubrum), sweet gum (Liquidambar styraciflua), black gum
(Nyssa sylvatica), swamp willow (Salix nigra), pitch pine (Pinus rigida), short leaf pine
(Pinus echinata), Virginia pine (Pinus australis) and American holly (llex opaca);

b. Understory shrub species: buttonbush , huckleberry, highbush blueberry (Vaccinium
corymbosum), alder (Alnus spp.), inkberry (llex glabra), catbriar or Smilax, cattail (Typha
latifolia), and phragmites; and

c. ground cover species: sphagnum moss, star moss, club moss, sundews (Drosera
rotundifolia), pitcher plants (Saracenia purpurea), and various forbs and grasses.

Hardwood forest occurred next to every confirmed breeding pond, with the overstory canopy
being within 25 feet of the water's edge. A study in Tennessee found documented breeding
ponds to be dry during parts of June, July, and August (Ritke et al. 1991). Adult male treefrogs
often remained at breeding pond sites during dry spells.

Terrestrial habitat: Cope’s gray treefrogs move over land between ponds during the breeding
season (Ritke et al. 1991), and adult northern gray treefrogs (Hyla versicolor) have been
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documented traveling as far as 200 meters from a central breeding pool during the breeding
season to oviposit in adjacent available sites (Johnson and Semlitsch 2003). Radio telemetry has
demonstrated that Copes gray treefrogs in New Jersey are capable of long distance movements
away from breeding pools following the breeding season. Distances up to 1,226 feet have been
documented (D. Golden, unpublished report, 2004). During the summer months, Cope’s gray
treefrogs have been found in moist areas of hollow trees, under loose bark, and in rotted logs
(DeGraaf and Rudis 1981, D. Golden, per. comm). Cope’s gray treefrogs have been identified
calling from ground level as well as at much higher elevations in the trees (Behler and King
1979; Zappalorti and Hulmes 1980). Zappalorti and Dowdell (1991a) reported treefrogs calling
from willows, oaks, pitch pines, maples, holly, and cedars adjacent to breeding ponds.

Survey Methodologies:

Male Cope’s gray treefrogs may best be identified by their call from early May through July near
breeding ponds. Zappalorti and Dowdell (1991a) conducted random nocturnal road surveys to
identify potential breeding ponds. Surveys were conducted by driving at slow speeds (25-30
mph) using a team of one or two people to listen for calling frogs. To reconfirm documented
sites, taped calls were used to solicit responses. Favorable weather conditions for surveys
include temperatures above 70 °F, humidity levels above 60 % and wind speed at 5 mph or less.
Recent studies have also investigated the use of artificial refugia (PVC pipe), which may be less
seasonally dependant, as a survey methodology for Hylid treefrogs (Boughton, Staiger and
Franz, 2000).

Comments:

Cope’s gray treefrogs are visually indistinguishable from the more common Northern gray
treefrog (Hyla versicolor). Both species occur in Atlantic, Cape May and Cumberland counties.
Cope’s gray treefrogs can be differentiated from Northern gray treefrogs by analysis of blood
cell size and chromosome number. The species may also be distinguished through variations
between their calls, with Cope’s gray treefrogs having a faster trill. Caution should be used in
trying to differentiate between the species by call without sonogram analysis because at low
temperatures both species may sound identical.

Regulatory Guidelines:

1. Area of documentation: For Version 2.1, contiguous habitat patches associated with
know sightings as described in Appendix VI. Not applicable to Version 3.0 Highlands.

2. Suitable habitat: Wetland habitats consistent with the structural, and vegetative
characteristics described above.

Rationale:
Suitable breeding habitat for Cope’s gray treefrogs is ephemeral in nature, subject to annual

variations in rainfall and the effects of succession. Cope’s gray treefrog breeding populations
have demonstrated the ability to colonize suitable habitat within contiguous or nearby wetland
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complexes and also to move between breeding ponds during the breeding season. They also
make extensive use of upland areas adjacent top wetland breeding sites. As a result, the
protection of additional wetland and upland areas outside of the immediate vicinity of the
individual breeding ponds is necessary to provide for the long term subsistence and genetic
viability of a breeding population. In addition, the establishment of upland buffers of 46 meters
(150 feet) serves to provide some of the species' upland habitat requirements while minimizing
impacts to wetland hydrology and movement corridors.

Primary Author:

Larry Torok, Division of Land Use Regulation
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Species: Eastern Mud Salamander 