HABITAT MANAGEMENT GUIDELINES
FOR AMPHIBIANS AND REPTILES OF THE
MIDWESTERN UNITED STATES

Technical Publication HMG-1

PARTNERS IN AMPHIBIAN AND REPTILE CONSERVATION



This publication was made possible by the support of the following agencies and organizations:

Place Logos Here

The authors are pleased to acknowledge the generous support of the USDA Forest Service (East-
ern Region), the USDA Natural Resources Conservation Service, and the USDI National Park Ser-
vice. Their contributions were vital to the development of this and other PARC regional habitat
management guides. We also thank the USDI Fish and Wildlife Service (Northeast Region), State
Wildlife Agencies, and all other contributors, both for their generous support to PARC, and their
commitment to amphibian and reptile conservation.

Needs to updating, confirmation and ranking.

Front cover image is a composite constructed by Mark Raithel and Cliff White, Missouri Depart-
ment of Conservation, using photographs taken by Jeff Briggler , Missouri Department of Conser-
vation, depicting the Eastern Hellbender in its native stream habitat.

Back cover by XXXXX.

ii

WWW.PARCPLACE.ORG



HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND
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PURPOSE AND INTENDED USE
OF THIS DOCUMENT

The Habitat Management Guidelines for Amphib-
ians and Reptiles series (hereafter Guidelines) is
intended to provide private landowners, state and
federal land agencies, and other wwformation
and specific management guidelines presented
are based on best available science, peer-reviewed
expert opinion, and published literature.

The “Maximizing Compatibility” and “Ideal” man-
agement guidelines are recommendations made
and reviewed by groups of professionally trained
herpetologists and wildlife biologists from private,
state, and federal organizations. Because of the
taxonomic and ecological diversity of amphibians
and reptiles, recommendations may not apply to
every species in every situation. The authors and
editors of the Guidelines suggest consulting a local
herpetologist before significant land-use changes
are implemented. These Guidelines are not legally
binding, regulatory, or in any way an attempt to
limit landowner rights. They can be regarded
simply as recommendations from the Partners
in Amphibian and Reptile Conservation (PARC)
community for landowners and managers to con-
sider the needs of amphibians and reptiles in the
course of their land management activities.

Amphibian and reptile populations are declining in
the United States and will continue to do so as long
as human populations and associated developments
expand. Applying the general management prin-
ciples in these Guidelines across the landscape will
promote conservation of amphibians and reptiles
by helping to:

* keep common species common,

» stem the decline of imperiled species,

* guide the restoration of amphibian and reptile
habitats while benefiting many other wildlife
species, and

» reduce the likelihood that additional species
will be added to endangered species lists.

ISBN 0-9667402-8-9 © 2011 by Partners in
Amphibian and Reptile Conservation (PARC).
Printed in the United States of America

Suggested citation: Kingsbury, B.A. and J. Gibson.
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for Amphibians and Reptiles of the Midwestern
United States. Partners in Amphibian and Reptile
Conservation Technical Publication HMG-1, 2nd
Edition. 00 pp.
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Common Gartersnakes are one of the more ubiquitous species of the
Midwest and can be found in most habitat types. They are harmless
and amphibians comprise a large portion of their diet. In many regions,
the absence of gartersnakes is a sign of severe habitat deterioration.

Additional copies may be obtained through PARC.
Visit www.parcplace.org for more information
about placing orders. Donations to PARC help
defray the costs of development, printing and pub-
lication, postage, and handling, and can be made by
check, credit card, or money order.

As their name implies Mud Salamanders live in muddy environments,
such as the edges of floodplain forests, small streams and springs,
bogs, and swamps. Despite their bright coloration they are rarely
observed as they spend much of their time buried in mud. Within the
Midwest Mud Salamanders are found only in southern Ohio.

Mike Graziano
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Zack Walker

Natural seasonal wetlands are embedded within larger habitats, such as forests (top) and grasslands (bottom). The combination of seasonal wetlands
used as breeding sites and surrounding upland habitat is needed for the persistence of Ringed (top inset) and Eastern Tiger Salamanders (lower inset).
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A healthy hardwood forest scene. Hardwood forests once covered much of the eastern portion of the Midwestern landscape. However, clearing for agri-
culture and development has greatly reduced the acreage of hardwood forest remaining. The Hoosier National Forest and surrounding undeveloped
lands, including the Charles C. Deam Wilderness Area shown above, represent the largest continuous tract of forest in Indiana. Such areas represent
important strongholds for species that require larger tracts of continuous forested habitat, such as the Timber Rattlesnake.

A PARC objective is to increase communication
and cooperation among many diverse groups that
have a common interest in amphibians, reptiles,
and their habitats. The diversity of partners makes
PARC the most comprehensive conservation
effort ever undertaken for these two groups of
wildlife. Through documents such as this, PARC
provides individuals, agencies, industries, and
organizations ideas for conserving and manag-
ing amphibian and reptile habitats. At the core of
PARC is the philosophy that we all must work
together; there is no “us versus them,” it is all

13 2

us.

This book is part of a five-volume series cover-
ing the United States, including Alaska, and parts
of Canada. Each volume covers a regional, geo-

S Jo. RESOE
Box turtle populations across much of the Midwestern United States are
threatened by habitat loss and fragmentation, road mortality, collection,
and in some areas high nest predation. Two species and one sub-
species of box turtle are found in the Midwest. The Eastern Box Turtle,
and the Three-toed Box Turtle (a sub-species; shown above) primarily
inhabit areas of deciduous forest in the eastern and central regions of
the Midwest. The Ornate Box Turtle is found in the grassland ecore-
gions extending into the western areas of the Midwest.

graphic area and is largely based on ecoregions.
The Midwest volume was written with the expec-
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PREFACE

Bird-voiced Treefrogs have a limited distribution in the PARC Midwest
region, occurring only in southern lllinois in the Interior Low Plateau
and Upper East Gulf Coastal Plain ecoregions. The species is aptly
named in reference to their breeding call which has been described as
a repetitive bird-like whistle.

Hellbenders are one of only four entirely aquatic species of salamander
found within the Midwest. They occur in the Ozarks, Interior Low Pla-
teau, North Central Tillplain, and Western Allegheny Plateau ecoregions.
Once thought to have inhabited most large streams within their range,
hellbenders have experienced considerable population declines and

are now one of the most threatened herpetofaunal species within the
Midwest. Water pollution and sedimentation, and the impoundment of
water courses have contributed to these declines.

tations that many readers will not read the book
in its entirety. Consequently, some redundancy
among sections was required to ensure that key
points were captured for their benefit to those
who may not read the document in its entirety.

Development of the PARC Habitat Management
Guidelines series began shortly following the
organization of PARC in 1999. The initial PARC
Habitat Management Technical Working Group
consisted of Kurt Buhlmann, Erin Clark, Robert
Fisher, Whit Gibbons, Randy Gray, John Jensen,
Bruce Kingsbury, Laura Mazanti, Joe Mitch-
ell, Earl Possardt, Klaus Richter, and Monica
Schwalbach. This group conceptualized the need
for Habitat Management Guidelines (HMGs) as
a PARC product and agreed that at least five
regional documents would be needed for the
United States, including the Midwest, Southeast,
Northeast, Southwest, and Northwest. Kurt Buhl-

Lead writers, organizers and editors for this book were Bruce A.
Kingsbury and Joanna Gibson. Kingsbury is Professor and Chair of
Biology at Indiana-Purdue University Fort Wayne and Director of the
Center for Reptile and Amphibian Conservation and Management.
Gibson is a member of the technical staff of the Center for Reptile and
Amphibian Conservation and Management. Copying and distribution
of this document is encouraged, but please provide credit to the origi-
nal sources of information. Photo contributors retain copyright owner-
ship of their imagery/photographs.
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PREFACE

mann, Joe Mitchell, and Whit Gibbons drafted a
model document using the Savannah River Site
in South Carolina as “the region.” The Technical
Working Group, chaired by Monica Schwalbach,
organized a workshop in Chicago that was held
in February 2001. At that meeting, 85 individuals
representing the five regions worked for three days on
concepts, habitats, and early drafts of the documents
for each region. Following that meeting, the Habitat
Management Guidelines for Amphibians and Reptiles
of the Midwest was the first HMG to be completed,
appearing in print in 2002. The Southeast HMG, then
the Northeast HMG, followed in 2006. In 2008, the
Northwest HMG went to press, and the HMG you
have in hand is a revision of the original Midwest
HMG, expanded in scope and content, and made
consistent in form to the HMG series. Soon to come
will be the last of the originally conceived series, the
Southwest HMG. Some of the introductory sections
of this revised document were extracted or developed
from more recently published Guidelines with the
express permission of the lead authors.

This publication is the product of extensive efforts of
many people and contains the contributions of many
individuals from academic, private, government, and
industrial backgrounds. Please see the Acknowledge-
ments section at the back of this book for greater
details about those who have helped with text, photos,
and production of these guidelines. Lead writers,
organizers and editors for this book were Bruce A.
Kingsbury and Joanna Gibson. Kingsbury is Profes-
sor and Chair of Biology at Indiana-Purdue University
Fort Wayne and Director of the Center for Reptile and
Amphibian Conservation and Management. Gibson is
a member of the technical staff of the Center for Rep-
tile and Amphibian Conservation and Management.

Copying and distribution of this document is encour-
aged, but please provide credit to the original sources
of information. Contributors retain copyright owner-
ship of their photographs.

To learn more about PARC, please visit our web site
at: http://www .parcplace.org.
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As the name implies, the shell of the Spiny Softshell is covered by soft and smooth leathery skin, instead of the hard carapace typical of other turtles.
These highly aquatic turtles are primarily residents of rivers, but also occupy other larger permanent aquatic habitats such as lakes and reservoirs. They
do best in clean water where natural sandbars provide basking and nesting areas. Spiny Softshells and other species of riverine turtle will benefit from

the protection of nesting sites.

Amphibian and reptile populations are declining
in North America, and will continue to do so as
human populations and associated development
expand. We need to do what we can to halt, or
even reverse, these declines, and that will require
habitat conservation and proper habitat mainte-
nance. To complicate things, despite their diver-
sity and perceived abundance, amphibians and
reptiles have only recently received consideration
in many wildlife management programs. Their
ecological importance has become better recog-
nized as management objectives have begun to
focus on non-game species, biodiversity conser-
vation, landscape-level ecology, and the role of
all plants and animals in ecosystems.

INTRODUCTION

This HMG provides guidance to property owners
and land managers of the Midwest as they strive to
address amphibian and reptile population declines
and management needs. The Midwest region of
PARC is defined as Illinois, Indiana, lowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin. As
amphibians and reptiles do not recognize admin-
istrative boundaries, and population distributions
align more naturally to ecoregions, land manag-
ers in southern Canada and states surrounding the
Midwest may also find these guidelines applicable
to their needs.

The habitat management guidelines included in
this document are collaboratively derived and

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES
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INTRODUCTION

Instilling a love of nature at an early age can help children grow to be
excellent ambassadors for the environment.

scientifically based, using published information
on amphibians and reptiles of the Midwestern
United States, as well as the extensive experi-
ences of concerned biologists/scientists. These
guidelines are not regulations, nor are they in any
way an attempt to limit landowner rights. They

are simply recommendations from the PARC
community for landowners and managers as they
consider the needs of amphibians and reptiles in
the course of their land management activities.

PARC’s goal was to use the best science available
to produce habitat management and conservation
guidelines that are easily understood and practical for
landowners and managers to integrate with other man-
agement objectives on the landscape. The guidelines
are meant to be general enough that applications can
be adapted for the location or habitat of interest. We
do not describe the needs of every species of amphib-
ian and reptile in this document. Instead, we provide
guidelines for managing habitats in ways that have
general positive benefits for the associated amphib-
ians and reptiles, as well as a variety of other wildlife.

Habitat conservation is preventative maintenance. If
enough landowners and land managers implement
even some of the guidelines outlined in this document,
the collective effort will not only benefit amphibians
and reptiles via habitat protection, but may also dimin-
ish the likelihood of additional species being added to
endangered species lists. Landowners and land man-
agers may thus benefit by avoiding potential impacts
from regulation.

HOW TO USE THESE GUIDELINES

We recognize that landowners and land managers
have multiple goals and objectives for managing their

“Ideal” guidelines are for landowners and
land managers desiring to make amphibian
and reptile conservation a primary objective,
as might be desired on nature preserves, wild-
life refuges, and private lands whose owners
wish to optimize herpetofaunal diversity and
abundance.

WWW.PARCPLACE.ORG



INTRODUCTION

Aerial photographs are excellent tools for visualizing the spatial arrangement of habitats and can be used to identify where specific actions can be imple-
mented to benefit amphibians and reptiles, as well as other wildlife. For example, the top image shows wetlands that have been isolated from nearby
forest patches and other wetlands. By restoring buffers of natural habitat around these isolated wetlands and corridors that connect them to nearby for-
est (outlined in black on lower image), the value of these areas to herps and other species will be greatly enhanced. Aerial photographs may be available
from local USDA, NRCS offices, local County offices, or on the Internet (e.g., Google Earth, etc.).

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES
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INTRODUCTION

Herpetologists can help to identify the species of amphibians and reptiles present on a property. Visual surveys (left) can determine the presence of

Nathan Engbrecht
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many larger species, and specialized sampling equipment, such as minnow traps (shown at right), can be used to reveal the presence of more cryptic
species that use aquatic habitats for breeding, such as the Mole Salamanders shown here.

land, and not every land manager or landowner can be
expected to implement all of the guidelines. PARC
also recognizes that, depending on your land manage-
ment objective(s), not all of our recommendations will
be feasible. Nevertheless, we hope to foster an appre-
ciation and understanding of amphibians and reptiles
and their needs. If each landowner and land manager
can implement some of these recommendations, then
the net benefit to amphibians and reptiles across the
Midwestern landscape will be significant and positive.

Given multiple goals and objectives, each of the
habitat sections contains two sets of guidelines: 1)
Maximizing Compatibility and 2) Ideal.

Using the information in this handbook, you will
be able to:

1. Identify the habitats at your site upon which you
wish to focus.

2. Gain an understanding of which species are likely
to occur and live in those habitats.

3. Establish your management goals for each habi-
tat:

a. Review the recommended guidelines for that
habitat and determine if they will work on your
land.

b. Work with regional experts to implement the
guidelines you have selected.

c. Investigate available conservation programs
that may help you implement your goals, often
through cost-sharing.

Once you have implemented the guidelines that are
feasible for your land, you may wish to conduct
follow-up evaluations to determine if the guidelines
are working. Depending on your resources, these
assessments could range from the most general field
observations (“I’'m seeing more box turtles than I
used t0”) to implementing vigorous monitoring proj-
ects. If the guidelines succeed, then continue to use
this approach. If they do not, then reevaluate them
to determine where the problem is located. Consider
getting a herpetologist involved. Successful land man-
agement is a mix of land-use history, art, and science,
and a willingness to adjust when things aren’t work-
ing.

DEVELOPING A MANAGEMENT
PLAN

An important first step in managing habitats for
amphibians and reptiles, regardless of the desig-
nated land use, is the development of a manage-
ment plan. For a private landowner, a management
plan may include a few simple steps. First steps
would include identifying the different habitats
on their property and formulating a list of species
of interest that might occur in each habitat. Next
would be detailing the land-use activities associ-
ated with each habitat, and identifying which land-
use activities may be compatible or incompatible
with amphibian and reptile habitat requirements.
Ultimately and perhaps most importantly, the plan

WWW.PARCPLACE.ORG
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INTRODUCTION

should include a description and schedule of spe-
cific actions that will be implemented to reduce the
impacts of those activities that may be less suitable
for conserving amphibians and reptiles. Of course,
public land managers or large landowners will wish
to develop a more comprehensive management
plan (see Appendix A).

> 7 '
The high-pitched “peeping” call of the Spring Peeper heralds the arrival
of spring across many areas of the Midwest. These small frogs breed in
seasonal and permanent wetlands. Outside of the breeding season they
occupy wooded areas and grasslands, but they are rarely encountered.
Protection of small, temporary wetlands and surrounding upland habitat
is important for the continued survival of this species.

Aquatic turtles, such as these Painted Turtles, use emergent logs to
bask and warm their body temperature. Early morning and during cool
days are the best times to observe such activity. As log “real estate”
may be limited, it is often not uncommon to see individual turtles vying
for a position on one these “sun decks.” Sometimes land managers
can benefit these species by adding basking structures (e.g., logs or
large rocks) to ponds where they are in short supply.

AMPHIBIANS AND REPTILES OF
THE MIDWEST

The Midwest region of the United States supports
at least 164 native species of amphibians and rep-
tiles including 33 frog species, 39 salamanders,
20 turtles, 16 lizards, and 56 snakes. A complete
list of Midwestern species, detailed by scien-

=

By flattening their bodies while sunning, lizards such as this Eastern
Collared Lizard increase the surface area receiving heat conducted
from the rock below and from sunlight, enabling them to “warm up”
faster. Open rocky areas that are often embedded within more extensive
habitats such as forests and grasslands, provide critical habitat for this
species. Eastern Collared Lizards occur in the Ozarks, Crosstimbers
and Southern Tallgrass Prairie, Osage Plains/Flint Hills Prairie, Central
Mixed-Grass Prairie, and Central Shortgrass Prairie ecoregions of the
Midwest.

tific and common name, and information on state
occurrence, primary habitats, and rarity status, is
presented in Appendix B. As common names for
amphibians and reptiles vary regionally, users may

wish to consult regional and state guides for other
names applied to species.

The amphibians and reptiles native to the Midwest
illustrate an impressive range of life histories and
adaptations to various habitats in the region. Under-
standing their basic natural history is essential to
effective management of their habitats and popula-
tions. Sources of information on amphibians and
reptiles in the Midwest are included in the list of
resources at the end of this guide.

NATURAL HISTORY OF
AMPHIBIANS AND REPTILES

Amphibians and reptiles are frequently called
“herps,” an abbreviation of the word “herpeto-
fauna,” which refers collectively to both amphib-
ians and reptiles. The branch of science that relates
to the study of amphibians and reptiles, or herps,
is called “herpetology” and a person who studies
herps is called a “herpetologist.”

Amphibians and reptiles are commonly referred
to as “cold-blooded,” but this characterization is
misleading. When active, they are not cold. In
fact, some reptiles even prefer to be warmer than
humans. Most biologists now focus instead on
the fact that herps need to acquire heat from their

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES 5
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Salamanders need access to moist conditions to survive. Salamanders in the family Plethodontidae (the largest family of salamanders that includes
some 60% of all salamander species) lack lungs and instead rely on cutaneous respiration, i.e., they breath through their skin. To facilitate gas exchange
their skin must remain moist (the inside of human lungs are also moist for the same reason). If you think about it, the skin of a plethodontid salamander,
like the slimy salamander (at left), functions like an inside-out lung! This reliance on access to moist conditions is why salamanders often seek refuge in
moist soil or bury in moist leaf litter. Timber harvesting activities can negatively affect salamanders by removing access to moist conditions. For exam-
ple with the loss of the tree canopy, low growing ground plants, and leaf litter following timber harvesting (at right) the once moist, humid forest floor
becomes dry due to exposure to solar radiation and wind, creating an inhospitable environment for salamanders.
environment, and thus refer to them as ectotherms. my” refers to heat. In contrast, mammals and birds are
“Ecto” refers to coming from the outside, and “ther- endotherms. They get their heat from within (“endo”)
via metabolic processes. Herps maintain their desired
temperature via “behavioral” thermoregulation,
selecting warm microhabitats, such as by basking in
the sun if they are too cold, or seeking shade or going
underground when too hot. This is especially evident
with reptiles. It is not uncommon to see a turtle bask-
ing on a log, or a snake resting in a sunny spot. Their
dependence upon the environment means that these
needs must be locally met. If they cannot thermoregu-
late effectively in a particular area, they may leave or
> . . .
T perish. Conservation efforts therefore need to provide
8 2 : - for a diversity of temperature conditions, including
Nearly all reptiles, including this Milksnake, lay shelled eggs. Milk- 1 1
snakes typically lay their eggs under logs or other material where they Safe access to sunshme fOI' baSklng’ and refuges fI'OI’l’l
develop for about two months before hatching. extreme temperatures.
2 : 2
S 1S
g %2 _ F e ©
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Open canopy areas with relatively loose soils provide ideal nesting conditions for turtles. Females use their back legs to dig and then cover their nest.
As the eggs are incubated by the warmth of the soil surrounding them, incubation time can vary, but in general hatching will occur after about two to
three months.

6 WWW.PARCPLACE.ORG



INTRODUCTION

Although amphibians often function at cooler
temperatures than reptiles, an important consid-
eration for a majority of them is ready access
to moisture. Even if they don’t live in wetlands
year-round, most amphibians breed in such habi-
tats and require them within their home ranges
(the area where they live). Amphibians also need
access to water or moist soil to avoid drying out.
For some species this means they need to be with-
in a few hops of open water to soak. For many
others, they at least need damp soil or moist leaf
litter to burrow into to rehydrate. As habitat dries,
many amphibians will seek a moist shelter to wait
for wetter weather. This may result in extended
periods of inactivity, referred to as aestivation.
However, many salamanders may continue to be
active underground in burrows, out of sight.

Reptiles lay eggs with a calcified shell, much like
a chicken egg, though softer, or produce offspring
via unshelled eggs (“live birth”’). Snakes and liz-
ards typically lay their eggs in burrows constructed
by other animals, in rotting logs, or under rocks or
other objects on the ground. Turtles lay their eggs
in shallow nests they dig themselves in sandy,
open, sunny locations. Suitable nesting areas with
the requisite open canopy and loose soils may be
some distance from areas used for other activi-
ties, but they must be available via a safe corridor
across the landscape. Turtles live a long time and
thus have many years to successfully produce
offspring. However, predation rates upon turtle
nests and hatchlings are generally very high, so
recruitment into the adult population may be very
low most of the time. This means that adults are
a “precious commodity,” and loss of adults from
turtle populations due to human causes is very
detrimental.

Reptiles have dry scales covering their bodies that
serve as a protective barrier to moisture loss. As a
result, they are able to exist in drier habitats that
exclude many amphibians. However, few reptiles can
withstand long periods without water. Indeed, most
are active when conditions are moist (e.g., during or
just after rainfall or high humidity) and stay concealed
during periods of dry weather.

a ~C -' N { . ¢ }&)‘» . t‘ ) i% £ e
NN/ 2 & )\ NS ,, X \ )
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Timber Rattlesnakes can use specific overwintering sites, often called
“dens,” that may be poorly represented in the landscape, and individu-
als usually use the same overwintering site for their entire life. In spring
they emerge from the den and typically disperse to forage, mate, and
bear their young, before returning in fall. For example, the map above
shows two dens (green dots) used by Timber Rattlesnakes, and each
colored polygon shows the extent of movements for one individual
(over a period of one year) that overwintered in one of these two dens.
As shown, multiple individuals often hibernate communally in the den.
Because of their fidelity to specific dens, destruction of a den could
prove catastrophic for all individuals who hibernated there. Likewise
construction of a road between a den and areas used for foraging and
bearing young could also be detrimental through road mortality.

Many species of amphibians and reptiles use a variety
of habitats during the year. Salamanders may live in
the forest most of the time, but travel to adjacent wet-
lands to breed every spring. Turtles may live in wet-
lands, but they must move onto land to lay their eggs.
In many cases, individuals return to the same places
year after year for particular activities. For some spe-
cies, such as Timber Rattlesnakes, hibernation sites
may be few and far between and require extensive
movements through other habitats to be reached.
Some animals may travel miles each year to reach all
of the habitats they need!

Habitat fragmentation due to human alterations
can negatively affect such species by preventing
them from reaching all of their habitats. Removing
the forest around a wetland, for example, may pre-
vent the forest salamander from reaching the pond
to breed. A road constructed between a wetland
and a turtle nesting areas may cause road mortality
of female turtles.

Roads are a particularly serious problem. They
may block the way or present risks from cars or
from predators that can see the herps out in the
open. Millions of herps are killed on roads annu-
ally. Because of such impacts, strategies for pro-
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Roads pose a serious negative threat to many species of amphibians and reptiles, and thousands are killed on roads each year in the United States.
Female turtles often travel considerable distances to nesting sites and many are now forced to cross roads in order to reach these areas. Roads may
also bisect habitats used by amphibians during different times of the year, as when they are between wetlands used for breeding and forests used for
overwintering.

moting herpetofaunal diversity must incorporate
means to provide a diverse variety of habitats in
close proximity, and safe corridors between these
areas to reduce the risks for migrating individuals.

Most Midwestern reptiles and amphibians hiber-
nate or become inactive during the winter. A
classic example of a “hibernaculum” would be
a rocky outcropping in the Southwest to which
numerous snakes migrate each fall to communally
share a spot to overwinter. However, in the Mid-
west, many species such as garter and watersnakes
spend the winter underground in crayfish burrows.
Oddly enough, they are hibernating underwa-
ter in such locations. The saturated soil actually
resists freezing and thus protects the snakes while
keeping them moist. Other species find refuge in
mammal burrows, under tree stumps, in barns,
or other protected areas. Many species of turtles
and frogs overwinter in shallow wetlands where
the water is just deep enough that the muddy bot-
tom does not freeze. They burrow into the mud
and wait for spring. Other herps use locations like
those described for snakes, while amphibians such
as the Wood Frog, Cope’s Gray Treefrog, Gray
Treefrog, Spring Pepper, and chorus frogs simply
borrow into moist leaf litter and soil on the forest
floor for the winter. They produce a glucose-based
“antifreeze” that allows them to survive freezing if
conditions don’t get too extreme!

Amphibians and reptiles do not require much ener-
gy each day. A lizard uses perhaps only 15% of the

Jeff Briggler

by

energy of a similar-sized bird during a normal day.
With nights, cold weather, and all seasons consid-
ered, over the year the lizard might only use 1% of
the energy needed by the bird! Thus, herps can go
a long time between meals. This is especially true
for some snakes, which can eat large prey and then
go weeks or even months between meals if neces-
sary. A snake may only require a few mice a year
to get by!

Joe Sage

Massasaugas commonly overwinter in crayfish burrows or hollows
formed by decaying root systems. Researchers monitoring Massa-
saugas have found that they actually spend much of the winter under
water, affording the snakes protection from desiccation and, perhaps
counterintuitively, freezing. Other snake species (e.g., gartersnakes and
ribbonsnakes), amphibians, and even invertebrates have been observed
to share these overwintering locations with massasaugas. Lowering
local water table depths during hibernation may kill all such animals by
removing the protection from freezing.

WWW.PARCPLACE.ORG
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Kenneth B. Storey

Scott Gibson

Five species of frog, including the Wood Frog shown above, are freeze-
tolerant: they produce a glucose-based “antifreeze” that enables them
to survive sub-freezing winter temperatures. When temperatures dip,
the liver produces “antifreeze” that prevents ice from forming in body
cells. The heart also stops beating! When temperatures begin to warm
their hearts start to beat again and the antifreeze is circulated out of the
body.

Sensory Pit

Over the entire Midwest, all venomous snakes belong to the “pit viper”
group, and can be identified by the presence of sensory pits (openings)
located between the eye and nostril, on each side of the head, as shown
on the Timber Rattlesnake above.

arouse the greatest fear and fascination. For many
people, the first thing that comes to mind when they
encounter a snake is whether or not it is venomous.

Most amphibians need aquatic sites for breeding. Eggs are laid in
masses (top left image), in long strings, or singularly. Once the eggs
hatch most amphibian larvae, such as the toad tadpoles shown top
right, or Eastern Tiger Salamander larvae shown at left, remain in water
until they metamorphose and move onto land. The eggs and larvae are
extremely sensitive to chemical changes in the breeding pond -runoff
of sediment or chemical pollution into these areas can kill eggs and lar-
vae, and in turn negatively impact population persistence.

However, few of the snakes of the Midwest are of any
danger to humans. In fact, there are only six venom-
ous snake species in the Midwest, and their distribu-
tions are generally rather limited. All of these species
belong to the “pit viper” group, distinguished by
sensory pits (openings) located between the eye and
the nostril on each side of their head. These pits detect
heat and help the snake locate warm-blooded prey,
even in the dark. All of our rattlesnakes will have
stubby tails and rattles. Even the smallest ones have a
little button rattle on the tip of their blunt tail. Finally,
contrary to a common misconception, virtually all
aquatic (water) snakes in the Midwest are not venom-
ous, nor otherwise dangerous. The Cottonmouth, the
one species of aquatic snake that is venomous and

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES 9
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Ecoregions of the Midwest
[ 25 Black Hills

[ 26 Northern Great Plains Steppe
I 27 central Shortgrass Prairie
32 Crosstimbers and Southern Tallg Prairie
[ 33 Central Mixed-Grass Prairie
34 Dakota Mixed-Grass Prairie
I 35 Northern Taligrass Prairie
[ 36 Central Tallgrass Prairie G
[ 37 Osage Plains/Flint Hills Prairie
- 38 Ozarks ‘
[ 42 Mississippi River alluvial Plain :
43 Upper East Gulf Coastal Plain <
44 Interior Low Plateau
[ 45 North Central Tillplain
46 Prairie-Forest Border
- 47 Superior Mixed Forest
I 48 GreatLakes
I 49 Wester Allegheny Plateau
50 Cumberlands and Southern Ridge and Valley
66 Aspen Parkland
67 Fescue-Mixed Grass Prairie

thus poses a real risk to human health, only occurs in
a few areas in the southernmost part of our region (in
very southern southwest Indiana, southern Illinois,
and southern Missouri, in the Ozarks, Mississippi

The Mississippi River runs the length of the Midwest region, from Min-
nesota to Missouri. It provides habitat for amphibians and reptiles
along its entire length, and is the life blood for many surrounding habi-
tats.

River Alluvial Plain, Upper East Gulf Coast Coastal
Plain, and the Interior Low Plateau ecoregions), and
in most cases, is so rare that few people actually ever
see them.

10
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Jeff Briggler

Common Gartersnakes do well in moist grassy areas and in forest and
field interfaces and are thus often found in farming landscapes, and
sometimes in suburban areas. These beneficial predators are excellent
garden guests as they readily eat pests such as slugs and insects.

Nathan Engbrecht

Cope’s Gray Treefrogs occur in most states in the Midwest. Because
of their ability to change background coloration depending on environ-
mental conditions and activity, their appearance can be quite variable.
They are found in forests and more open habitats (as long as there are
trees/shrubs close by), but they require wetlands for breeding.
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S < P by L TS “#3 AP g " Eastern Tiger Salamanders are large and stocky, and occur in every
A dland reptile. the C Five-lined Skink tolerate shad state in the Midwest. They use a wide range of habitats across their
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or moist conditions; however they may also inhabit drier areas such as sites (fish-free permanent and semi-permanent wetlands) limits their
open or sparse-canopy habitats. Natural ground debris, such as logs distribution.

and rocks, provides refuge for this species.

Paul Frese

2 s ‘ ' BTN

Slender and beautifully patterned, Milksnakes reside in a wide range
of habitats from grasslands and forests to farmyards and suburban

Nathan Engbrecht

parks and sometimes, backyards. They spend much of their time hid- Found in every state in the Midwest, Painted Turtles occur in permanent
den under cover objects such as logs, boards, and rocks. Rodents aquatic habitats such as creeks, lakes, marshes, and ponds. They often
comprise the bulk of their diet, and as such these harmless snakes can do well in farm ponds, especially when there is a ready supply of bask-
benefit farmers and other landowners. ing structures (e.g., logs, rocks).

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES 11
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Aquatic habitat types include:

1. Seasonal Isolated Wetlands

2. Permanent Wetlands

3. Wet Meadows, Bogs, and Fens

4. Small Streams, Springs, and Seeps
5. Rivers and Large Streams
Terrestrial habitat types include:

1. Hardwood Forests

2. Coniferous Forests

3. Woodlands and Savanna
4. Grasslands and Prairies
5. Caves and Karst

Rock Outcrops, Glades, and Talus

=N o

Agricultural Lands

8. Urban and Residential Areas

Across many areas of the Midwest, natural habitats have been fragmented and remnants isolated, existing now as “islands” in a sea of altered land-
scape. Habitat fragmentation can be a difficult concept to visualize, but is perhaps best appreciated using aerial photography. This aerial photograph
shows patches of forest and wetlands surrounded not only by agriculture, but also further fragmented by intersecting roads and residences. Amphibi-
ans and reptiles living in these isolated patches of natural habitat face considerable challenges for survival, especially when migrating from one “island”
to another.

Tadpoles, or “pollywogs” as they are often called,
are the aquatic larval form of frogs and toads, much
like caterpillars are the larvae of butterflies. Many
species of amphibian go from egg to larvae to the
adult-looking form in just a few months. That is why
they can reproduce in wetlands that are dry by sum-
mer. Other tadpoles, such as those of the Green and
Bullfrog, must survive in wetlands until the follow-
ing year, as they do not take on the adult form until
their second or third summer. Either way, if fish are
introduced to the ponds where these amphibians live,

they usually eat too many of the eggs and larvae for
many species to persist.

Amphibians are considered sensitive environmental
indicators. They reproduce via unshelled eggs that
must be in water or otherwise stay moist, and have
moist skin across which chemicals can enter their
bodies. Because most amphibians have an aquatic
larval stage (frog tadpole, salamander larva) before
transforming into an adult, each individual may
encounter chemicals and other pollutants in water, on
land, and in the air throughout its lifetime. Habitats

12
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that have harmful substances at any developmental
stage may not support amphibian populations no mat-
ter how appropriate the habitat otherwise appears to
be. The prey they eat to grow and reproduce may also
be a source of harmful chemicals that can be passed
on to offspring or up the food chain to other predators.

Longevity and survival are other key biological char-
acteristics to consider if management is to have the
desired beneficial effect for amphibians and reptiles.
Most turtles and many salamanders take many years
to reach sexual maturity, living much longer than
most game species. Long life and high adult survival
are needed by many herp populations to balance the
poor survival of juveniles. This is essentially the case
for many snake species as well, even though they do
not live as long as turtles. Collection of individuals
from populations of many species is thus often not
sustainable, whether it be for commercial harvest, or
simply children taking herps home for pets.

Reptiles and amphibians play an important role in
the “balance” of nature and often benefit humans
by eating insects, rodents, and other pest species.
As prey themselves, they are major links in the
flow of energy from aquatic to terrestrial sys-
tems. We hope you agree that these fascinating
creatures are worth protecting by proper habitat
management. We also hope that with this guide
we provide what you need to help you protect
these spectacular animals.

ECOREGIONS OF THE MIDWEST

Despite a lack of dramatic topography, the Mid-
west is ecologically diverse. The rain shadowing
influence of the Rocky Mountains to the west,
climatic extremes due to its interior continental
position, and influxes of tropical air from the
south, all contribute to this diversity. The twelve

Midwestern states span some 21 ecoregions. An
ecoregion, as defined by The Nature Conser-
vancy, is a portion of the country characterized
by one or more plant community types, major
soil types and underlying geology, and a suite
of environmental variables (e.g., temperature,
rainfall patterns). Delineating ecoregions helps
us identify where various habitats are regionally
dominant, and knowing that enables us to help
the species reliant on those types of landscapes.
The natural historical distribution of vegetation
and soil types that define ecoregions also helps
us understand the distributions and habitat needs
and preferences of amphibians and reptiles, and
can thus provide excellent information for habitat
management and restoration efforts. Much of the
central to western portion of the Midwest region
covered by these Guidelines are dominated by
grassland habitats, while forests dominate the
landscape further east. On the other hand, forests
of one kind or another occur in virtually every
ecoregion, as do seasonal wetlands.

HABITATS IMPORTANT TO
AMPHIBIANS AND REPTILES

The Midwest Working Group identified five
aquatic and eight terrestrial habitats in the Mid-
west that are recognizable and distinct, and that
can be associated with certain assemblages of
amphibians and reptiles. Few amphibians or
reptiles occur exclusively in any one habitat
type, however. Quite often species occupy sev-
eral habitat types. Some of these habitats are
relatively small (e.g., seasonal wetlands, caves)
and are often embedded within larger habitats
(e.g., forests). Each of the Midwestern habitats is
described in detail in the Management Guidelines
by Habitat Type section.

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES 13
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The Mississippi River runs the length of the Midwest region, from Minnesota to Missouri. It provides habitat for amphibians and reptiles along its entire

length, and is the life blood for many surrounding habitats.

The Midwestern United States is a resource-rich
region within which a variety of land-uses are needed
to sustain economic and social prosperity. Some of
these land-uses are more challenging to herpetofaunal
conservation than others. Roads, commercial and resi
dential development, agriculture, and other challenges
are facts of life in the Midwest. However, by recog-
nizing the impacts of these uses of the landscape on
amphibians and reptiles, we hope to give land manag-
ers realistic options that can minimize adverse effects
and maximize conservation potential.

The amphibians and reptiles that inhabit the Mid-
western United States are threatened by a host of
human-caused factors. Most species have experi-
enced population extirpations (local extinctions)
and declines since European colonization. With
this in mind, this mini-review provides a backdrop
for land owners and managers to understand why
biologists, naturalists, and herpetologists are con-
cerned about these animals.

In developing guidelines for the 13 habitat types
covered in this book, several common challenges
arose repeatedly. These are discussed in some
detail here, and will be presented briefly in subse-
quent sections where appropriate.

* Habitat Loss, Alteration, and Fragmentation

* Impacts of Roads and Trails

* Exploitation

* Fire Suppression

* Use of Herbicides, Insecticides, and Fertilizers

* Use of Mechanical Techniques for Vegetation
Control

* Invasive Exotic Species

»  Subsidized Predators

14
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CONSERVATION CHALLENGES

HABITAT LOSS, ALTERATION, AND
FRAGMENTATION

Naturalists, scientists, and land managers agree that
local habitat alteration is a major cause of amphibian
and reptile declines in the Midwest. Many land-use
management activities including agriculture, industrial
complexes, urbanization, some forms of recreation
(e.g., golf course construction, marina development),
road building, stream channelization, filling and
draining wetlands and the creation of impoundments
can contribute to habitat loss and fragmentation. As

a result, there are many opportunities to modify land
management practices in order to improve compatibility
with these animals.

The size of habitat areas (“patches”) suitable for species
of interest, distances to other such patches containing
populations, and barriers to dispersal in zones between
patches all affect whether an amphibian or reptile popula-
tion remains viable. Inbreeding and other genetic prob-
lems may occur in small populations. Such populations
are also more vulnerable to catastrophic events such as
extreme weather or disease outbreaks. Simply finding
one another for mating and reproduction is a challenge
without adding the dangers of dispersal and migration
corridors through expanses of inhospitable habitats.
Small, isolated habitat patches seldom support viable
populations in the long-term.

Wisconsin DNR

3 . 3 Aorad |

Roads and urban development often result in considerable amphibian
and reptile population declines as they “break-up” or fragment once
continuous areas of natural habitat. This aerial photograph highlights
how wetland and forested habitats have been fragmented by houses
and roads. Amphibians and reptiles living in this environment face
considerable risk from continued loss of habitat, road mortality, and
isolation of populations.

]
o

Clear-cut logging operations are a stark example of habitat alteration.
Along with loss of vegetative cover, temperature and moisture condi-
tions are drastically altered, the ground cover layer is often consider-
ably disturbed, and the soil is compacted.

Railroads fragment habitat and can create a barrier to the movement of
some species of amphibians and reptiles. This image shows an Eastern
Box Turtle trapped between the rails. Due to the exposed conditions of
railroads, herps trapped between the rails eventually overheat and die.

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES 15
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North Dakota Fish and Game

CONSERVATION CHALLENGES

USFWS

Seasonal wetlands, such as prairie pothole wetlands, are one of the
most important and threatened habitats for amphibians and reptiles

in the Midwest. Seasonal wetlands once interspersed much of the
Midwestern landscape, but due to extensive ditching, draining (top and
lower image), and tiling for agriculture and development, widespread
degradation or outright loss of much of these aquatic habitats has taken
place.
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Many species of amphibians and reptiles need access to multiple habitats to meet their life history needs. For example, Western Chorus Frogs
breed in seasonal and permanent wetlands, such prairie pothole wetlands (shown above), but spend the remainder of the year in surrounding grassland
and prairie habitats. Outside of the breeding season they are rarely encountered as they seek moist refuge under ground surface cover. It is important
that landowners and land managers integrate the concept of multiple habitat use into management plans to help ensure the conservation of the many
species of amphibians and reptiles that rely on more than one habitat type.

these two primary habitat types. Understanding the
natural history of these animals, their seasonal move-
ments between habitats, and the natural dynamics of
the habitats themselves is crucial for management
at the landscape level. For example, the traditional
concept of “buffering” streams with narrow forested
strips may contribute to maintaining water quality but
may not meet the needs of those species of amphib-
ians and reptiles that are reliant on large blocks of
floodplain forest adjacent to the river.

LANDSCAPE SCALE AND
CONNECTIVITY

Think landscape scale and landscape matrix. Inte-
grating a landscape perspective into your Manage-
ment Plan will greatly enhance the long-term persis-
tence of amphibians and reptiles. Many species use
upland and wetland habitats in complex ways and
move extensively among them. They have specific
seasonal activity patterns that are tied to their use of

16 WWW.PARCPLACE.ORG
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By providing access to all of their needs, areas of continuous natural
habitat have the most value to amphibians and reptiles, and other
wildlife (top image). Fragmented and disjunct islands of natural habitat
(middle image) are harsh environments for amphibians and reptiles,
because safe corridors are lacking between habitat patches they need
to visit to meet all of their needs. The value of all habitat patches can
be maximized by retaining existing corridors and restoring lost ones
(lower image).

Though their secretive nature at some times may
mask it, most amphibians and reptiles need two or
more habitats during their lifetimes if not each year.
Habitat requirements change seasonally due to repro-
ductive and foraging behavior, and may change annu-
ally as individuals shift areas that they use over time.
It is important to integrate the concepts of multiple
habitat use, the distances between and relative posi-
tions of habitats with respect to one another, and the
types of corridors between them into your vision of
how to manage your land. Think about what amphib-
ians and reptiles face on your land. Envision their

world.

Think about the habitat “matrix” on a “landscape
scale,” and consider all possible habitats when creat-
ing management plans. How much upland habitat
is needed for non-breeding activities by species that
breed in wetlands, ponds, or streams? If a patch of
land has insufficient habitats required by a target
species, then consider cooperating with adjacent
landowners with properties that contain the missing
pieces.

Think connectivity. Safe corridors between required
habitats will enhance survival during migration and
are essential for the conservation of many species.
Consider what kinds of terwwrain amphibians and
reptiles will have to move through when migrating
from one area to another. Corridors of safe landscape
through which herps may pass are very important.

Think impacts. How do various human activities
impact each habitat type on your land? Knowing
how such activities may impact these habitats and
what it takes to manage them in a natural state will
provide valuable insights into how to manage your
landscape. Such an approach, some of it intuitive,
will help to ensure that amphibian and reptile
populations on your land will remain healthy. A
well thought out Management Plan with all these
considerations will greatly enhance success.

IMPACTS OF ROADS AND TRAILS
Some factors to consider ...

* Roads are a primary detriment to population
persistence for amphibians and reptiles.

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES 17
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CONSERVATION CHALLENGES

* Oil and other chemicals from road traffic
contribute pollutants to adjacent streams
and wetlands.

Female turtles often cross roads to reach nesting areas and unfortu-
nately many are thus killed on roads each year. Studies on aquatic
turtle populations situated near roads have found that a majority of such
populations are comprised of males, because females are disproportion-
ately killed on roads.

road width, traffic volume, and traffic speed represent
formidable odds for the safe passage of any species of amphibian or
reptile.

Increases

Adult Eastern Tiger Salamanders migrate to fish-free permanent and
semi-permanent ponds and pools in spring to breed. After breeding,
they disperse into surrounding upland habitats for the remainder of the
year. Roads placed between breeding sites and terrestrial uplands can
negatively impact populations through road mortality.

* Roads may provide corridors for invasive
plant species and travel corridors for preda-
tors such as raccoons, coyotes, cats, and
dogs.

* Consider the impacts of roads on a land-
scape or watershed level. “Managing the
National Forest Transportation System,”
Misc. Rep. FS-643, explains the process.
This is a U.S. Forest Service roads analysis
handbook available in PDF from http://
www.fs.fed.us. Using the concepts illus-
trated in the handbook may enable you to
develop a transportation management plan
that incorporates reptile and amphibian
conservation measures.

* New permanent road construction should
be minimized or avoided where possible.
If roads must be constructed, consider mul-
tiple uses. For example, perhaps roads may
double as fire breaks.

* Road placement should take into account
the locations of sensitive habitats and migra-
tion routes. Avoid these sensitive areas by
rerouting road corridors.

¥

The open canopy conditions of roadsides often lure nesting turtles.
Unfortunately, the females, and eventually their offspring (if the nest
survives), face considerable risk from vehicular mortality and nest pred-
ators. Raccoons, in particular, can exert a heavy toll on nests laid along
roadsides because they often forage along habitat edges.

& . o

Y

* Consider using wood chips to construct walk-
ing/nature trails and compacted gravel for bike
trails in open grassy habitats. Use of perme-
able materials helps to reduce erosion and
runoff.

18
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Planting native grasses, mulching, liming and
fertilizing closed trails and dirt roads can mini-
mize soil erosion. State conservation practice
standards include “Forest Trails and Land-
ings” and are available through the USDA
Field Office Technical Guide (http:/www.
nrcs.usda.gov/technical/efotg/). Restricting
access by gating or permanently closing non-
essential roads can be very effective and is eas-
ily accomplished on some public and private
lands.

Consider seasonal road closures using gates to
protect migrating animals. This simple mea-
sure helps protect species and habitats. Gates
may be opened selectively to permit traditional
uses such as hunting and fishing.

Reducing speed limits, installing speed bumps,
and adding cautionary signage may encourage
motorists to avoid hitting migrating amphib-
ians and reptiles, especially where migration
routes have been identified.

A combination of fencing, overpasses, and
underpasses can be used in some cases to fun-
nel wildlife safely from one side of a roadway

to the other. Information on designing wildlife
road crossings, including amphibian and rep-
tile tunnels, can be found in the “Handbook for
Design and Evaluation of Wildlife Crossing
Structures in North America” by A.P. Clev-
enger and M.P. Huijser. Available online at:
http://www.westerntransportationinstitute.org/
documents/reports/425259_Final_Report.pdf

The number and width of roads that amphib-
ians and reptiles must cross in the landscape
under management should be minimized.

Mowing and other treatments along roadsides
should be limited. Such practices effectively
increase the width of the barrier caused by the
road in the first place.

Consider installation of barriers and safer eco-
passages in areas of high mortality.

Use no curb or sloping “Cape Cod style
curbing” where possible and especially along
known migration routes and movement cor-
ridors.

Avoid silt fencing and meshes with sizes and
designs which will ensnare snakes.
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The MDOT fence along US-31 has helped to reduce road mortality of Michigan species of special concern, such as this Eastern Box Turtle

TURTLE FENCE, US-31 MUSKEGON RIVER FLOODPLAIN, MUSKEGON

COUNTY, MICHIGAN

U.S. Highway 31 bisects a portion of Muskegon
River floodplain habitat that is part of the Mus-
kegon State Game Area, managed by the Michi-
gan Department of Natural Resources (MDNR),
in southern Michigan. Each year hundreds
of turtles attempt to cross this section of road,
trying to reach habitat on the opposite side of
the road, but unfortunately many are killed by
vehicles. Due to concerns about turtle roadway
mortality the Michigan Department of Transpor-
tation (MDOT) installed a vinyl clad chain-link
fence along the outside shoulders of both travel
lanes in an effort to protect migrating turtles,

EXPLOITATION

Exploitation is the removal of individual amphib-
ians and reptiles from their native habitats for
commercial, recreational, or aesthetic benefit to
humans. Commercial trade in live amphibians and
reptiles and their skins is a multimillion-dollar busi-
ness. Although most states in the Midwest have
laws regulating commercial take of these animals,
many are still illegally removed from their natu-
ral populations. Laws protecting amphibians and
reptiles vary from state to state and enforcement is
often lax even where adequate laws exist. Eastern
Box Turtles, Wood Turtles, some snakes, and some
frogs and salamanders are still being extensively
collected and sold legally or illegally. The demand

particularly those listed as species of special
concern within the state (i.e., Eastern Box Turtle,
Blanding’s Turtle, and Wood Turtle). The fence
has dramatically reduced overall vertebrate mor-
tality along the fenced-in area that spans about
a mile of roadway in both directions. In 2009
turtle species of special concern were completely
excluded from the roadway. Efforts to facilitate
the safe movement of turtles across the highway
will continue to be explored in coming years.

Richard A. Wolinski, Michigan Department of
Transportation

for turtle meat in Asian food markets and dwindling
turtle populations in Asia is causing increased col-
lection of freshwater turtles in the United States
to supply these markets. Snakes and other herpe-
tofauna are killed as a result of fear, hatred, and
ignorance. People still remove animals, especially
turtles, from state and national parks and recreation
areas.

The Challenges

* People still kill snakes and other amphibians
and reptiles due to fear, hatred, and ignorance.
(Ophidiphobia: an excessive and irrational fear
of snakes).
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Plastic mesh used for erosion control can have a considerable negative impact on local wildlife. Snakes in particular, such as the Eastern Gartersnake
(at left) and Northern Watersnakes (at right), often become entangled in the mesh and die as a result of their injuries.
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Jennifer Anderson-Cruz

Installation of road caution signs and speed humps can help reduce mortality rates. Signs can be strategically placed at points of known mortality.

* Removal of adults from populations will likely
cause population declines because of a fail-
ure to adequately recruit new adults into the
population. Many if not most populations
of amphibians and reptiles cannot withstand
ongoing harvest the same way that deer or
turkey can. Typical game species mature in
1-2 years and reproduce whereas turtles often
require as much as 15-20 years to mature and

even tiny salamanders such as newts may
remain in the juvenile stage for 6-7 years.

Laws

» Laws protecting amphibians and reptiles vary
from state to state. Check with your local state
and federal wildlife conservation agencies.
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Scott Gibson
Bruce Kingsbury
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The steep sides and height of traditional street curbing (at left) can pose a formidable barrier to the movement of herps. Salamanders and turtles in
particular may be unable to crawl up and over this curbing, and can become stuck on the side of the road. Gently sloping Cape Cod curbing (at right)
is easily navigated by amphibians and reptiles. The use of such curbing instead of more traditional types along known migration routes and movement
corridors may reduce the number of amphibians and reptiles that become trapped and killed on roadsides.

Where adequate laws exist, enforcement may

be inadequate due to lack of identification
expertise on the part of some enforcement offi-
cers and because courts often do not place high
priority on herp-related legal cases.
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Awareness

Hunters, fishermen, hikers, loggers, farmers,
and others who interact regularly with the
outdoors are seldom provided with amphibian-
and reptile-related educational materials.

What Can Landowners and Managers
Do?

* Incorporate protective measures, such as lim-
iting access, to prevent recreational visi-
tors and commercial collectors from harming
amphibians and reptiles and their habitats.

* Educate recreational visitors about the prob-
lems with taking amphibians and reptiles, and
altering or damaging habitats.

* Provide recreational visitors with herpeto-
fauna-specific educational opportunities and
materials.

* Encourage enforcement agencies to patrol
your land for possible violators of state and
federal laws and local ordinances.

Allen Salzberg

above, were once collected from the wild and exported as pets. Due
to threat of extinction, box turtle trade is now regulated by the United
States government.

Jim Harding

Amphibians and reptiles are often killed by humans out of fear, and
unfortunately sometimes they are killed purely for sport. This Wood
Turtle died after being shot several times. Hopefully, public education
and regulations should help curb such tragic losses.
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FIRE SUPPRESSION AND
“PRESCRIBED” BURNING

Fire was a natural part of some Midwestern ter-
restrial ecosystems long before European settle-
ment and fire suppression policies. Depending on
regional drought cycles, lightning-sparked fires
would burn for weeks or months. Native Ameri-
cans set fires to clear undergrowth and stimulate
herbaceous growth. As a result, many reptiles
and amphibians, their habitats, and their prey are
tolerant of or even dependent upon the effects
of fire on habitats. In the Midwest, such habitats
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Use of prescribed burning as a habitat management tool has increased
in popularity across much of the Midwest. Fire can be an invaluable
tool for the restoration of many habitat types, including oak savanna
(left) and prairie grasslands (right). However, because fire can cause
mortality to wildlife, land managers should consult with experts to deter-
mine risks associated with burn timing.

include prairies and woodlands, and many types
of wetlands. Fire suppression in recent times has
been implicated as contributing to the declines,
rarity, and extirpation of many species, such as
the Massasauga and the Ornate Box Turtle. On
the other hand, fires, including those that have
been purposefully conducted (“prescribed” fire)
have also been implicated with causing declines
in populations of some species such as Spot-
ted Salamander, Massasauga, and Eastern Box
Turtle, especially when fires occur during the
species’ active season, are very intense, or burn
all of the available habitat in a single event.

Many land managers use prescribed or controlled
fires to eliminate undesirable plants and to help
stimulate growth of desirable plant species. Such
fires also reduce fuel supplies for unplanned wild-
fires that can cause extensive property damage and
loss of life.

The “ideal” frequency, intensity, and seasonality of
prescribed fire is highly variable, depending on cli-
mate, slope, aspect, elevation, soil characteristics,
and the moisture retention capacity of native veg-
etation. “Restore natural fire regimes” frequently
appears in the following management sections.
Determining natural historic fire frequencies can be
a challenge and requires input from fire ecologists in
your area.

Anthropogenic factors may also argue against “natu-
ral” fire regimes. Landscapes that were once far more
continuous provided refugia even during large scale
fires, and included fire breaks such as rivers and
wetlands. Today, source populations for recoloniza-
tion of burned areas may not exist. Burns must thus
be planned in the context of the landscape that exists
presently, as well as the area’s history.
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The tradeoffs between gains in natural habitat and
mortality from fires are still under investigation.
While prescribed fire may lead to increases in suit-
able habitat and suppression of exotic invasives, it
may also be lethal to the animals in the same area.
Reptiles and amphibians are vulnerable to fire, as
they are relatively non-mobile. Burn plans must
thus consider not only safety concerns, community
politics, and habitat improvement potential, but
also the timing of emergence and activity of herps
and other animals on site. Other factors may also
come into consideration, such as summer burns to
stimulate flowering in some areas.

When possible, burns should be conducted when
most species are hibernating, or when they are
known to have left an area for that part of the
active season. Such planning will require the input
of experts to be most accurate, but across the Mid-
west, burning prior to onset of spring emergences
(late March-early April) is a starting point for plan-
ning. Different species emerge at different times,
however, with some amphibians coming out quite
early, and so it is important to know who lives on-
site when making a plan.

What Can Landowners and Managers
Do?

* Determine the natural historic fire frequency
in your region by consulting fire ecologists or
forest managers in your area.

* Determine if prescribed fire is possible on your
land given state and local fire ordinances.

» Explore the landscape context of the property
as it relates to human concerns, anthropogenic
constraints on species movements, and oppor-
tunities for recolonization of local populations
impacted by fire.

*  Work with forest and wildlife biologists and
qualified fire ecologists to determine when
fires would cause the least mortality on local
wildlife, including amphibians and reptiles.

* Make note of animals injured or killed by fire,
and changes of abundance, positive or nega-
tive, and use this information to adjust the tim-
ing, frequency and location of future fires.

CAUTION! Excessive or poorly planned fires
can do more harm than good. Even where
burning is used, there is often a dependence on
dormant-season fire over growing-season fire.
Before you strike a match, consult a qualified
prescribed fire specialist. Your local state for-
estry agency or a local NRCS, USFS, or Nature
Conservancy office can provide information
on when, where, and how to burn, as well as
when, where, and how NOT to burn. Some
state forestry agencies will not only build fire
lines on your property for an extremely reason-
able fee, but may actually conduct the burn
for you, or help fund it, as through a NRCS
or USFWS or other cost-share program (See
Appendix C).

USE OF HERBICIDES,
INSECTICIDES, AND FERTILIZERS

Although prescribed fire and prescribed grazing
may be the preferred vegetation management tool
where amphibians and reptiles are concerned,
burning may not be permitted or even feasible
under some circumstances. Use of herbicides may
thus be warranted in some cases.

| ’ - W)
Scientists have found that amphibians are especially susceptible to
chemicals, even at low levels. Chemicals should not be used near wet-
lands, where amphibians breed.

Chemicals such as herbicides, insecticides, and
fertilizers are useful for achieving many habitat
management objectives. For example, herbicides
can be used to control invasive species, create
snags, and diminish shrubby encroachment in fens
and other open canopy wetlands. Herbicides can
be especially effective for meeting some objec-
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tives (e.g., diminishing shrub encroachment) when
combined with prescribed fire. However, even low
levels of pesticides can result in complex interac-
tions that harm amphibian populations. Chemicals
should be used cautiously and in consultation with
trained experts.

When chemicals are used:

«  FOLLOW INSTRUCTIONS ON THE CON-
TAINER LABELS.

* Consult a trained forester, extension agent,
or licensed pesticide applicator for determin-
ing the correct chemical and application rate
for your situation. If pesticides are going to
be used in areas that contain aquatic habitat
for amphibians, make sure that you use the
appropriate formulation for that habitat. For

Runoff from suburban landscaping and agricultural areas can lead to
high nutrient levels in nearby water bodies used by breeding amphib-
ians. Increased nutrient levels can lead to algal blooms (top image)
which can negatively affect amphibian egg and tadpole development

by altering the amount of dissolved oxygen and carbon dioxide in the
water. Buffering aquatic areas with zones of natural vegetation can help
to reduce runoff from reaching these areas (lower image).

Michael Lannoo, Malformed Frogs: The Collapse of Aquatic Ecosystems.
(c) 2008 by the Regents of the University of California. Published by the
University of California Press.

Chemicals used in agricultural areas can kill amphibians and reptiles,
and can also cause malformations that reduce survival (as shown in the
picture and radiograph above). Malformations can result from chemi-
cals directly interfering with normal developmental processes as well
as indirectly, from parasite infections, which can be elevated in aquatic
sites receiving excessive input of nutrients. Malformations do occur
naturally at very low levels (1-2%), but agricultural use of pesticides
and fertilizers have contributed in some cases to malformation rates in
excess of 60%.

example, herbicides that are widely used in
fields are not approved for use in wetlands
or even over open water. However, there are
other herbicides that have been approved for
use to control wetland plants.

» Stay current on the availability of new prod-
ucts. Improved formulations may be more
environmentally compatible, or target specific
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plants, thus having fewer impacts on non-tar-
get species and the environment in general.

*  When used improperly, chemicals may be
toxic to amphibians and reptiles (aquatic spe-
cies in particular), and may alter habitats and
food supplies in unintended ways. If pesti-
cides are going to be used, try to apply at times
of the year when amphibians are less likely to
be active in your region.

* Insecticides may reduce the abundance of
valuable invertebrate prey species eaten by
amphibians and reptiles, as well as birds, bats,
and other wildlife. Healthy populations of such
insectivores may reduce the need for insecti-
cides.

* Herbicides should be used selectively in order
to retain as much wildlife food as possible
while still eliminating unwanted plants.

» Fertilizers may cause excessive algal blooms
and alter dissolved oxygen and carbon diox-
ide levels if improperly applied near aquatic
systems. Carefully adhere to regional and state
Best Management Practices (BMPs) to mini-
mize this possibility.

» Know the biological effects of the herbicides
and pesticides used on your land.

*  When feasible, give preference to native plants
that require minimal chemicals. Seek ways
to implement bio-control measures and use
non-chemical methods to manage undesirable
growth after management activities.

* In summary, be careful with chemicals.

USE OF MECHANICAL TECHNIQUES
FOR VEGETATION CONTROL

Mechanical techniques such as mowing, disking, and
brush-hogging are frequently used as vegetation con-
trol tools, often as complements to prescribed fire and
herbicides. They must be used with care, however,
as there now is abundant evidence that use of heavy
machinery for such operations may cause injury or
death to amphibians and reptiles.

- -~ 7 . h a4
Wood Turtles often venture into open canopy habitats in spring and
summer to forage. Unfortunately use of machinery for vegetation
control, such as mowing and disking, during this period can result in
Wood Turtle injury and mortality. This individual was mutilated by a
disc mower, and died shortly after sustaining these, and other inter-
nal injuries. Postponing the use of heavy machinery for the removal
of undesirable vegetation in open canopy habitats until fall or winter
would help reduce Wood Turtle injury and mortality rates.

What Can Landowners and Managers
Do?

Mowin

*  Mow during the inactive season (generally late
fall, winter, and very early spring).

*  When mowing during the inactive season
will not accomplish the desired vegetative
response, mow during the warmest part of the
day on sunny hot days (>880 F) and no more
than 25% of the contiguous available open-
canopy habitat at one time. This may involve
spot mowing to cut exotic species seed heads
before they mature. Mow rotationally, allow-
ing canopy heights of mowed areas to re-grow
before mowing the next 25%, or;

*  Mow up to 50% of the contiguous available
habitat at any one time during the warmest part
of the day on sunny hot days (>880 F) AND
keep blade heights at least 8 or more inches off
the ground.

* Using mowers which do not create suction or
otherwise impact the area below the cut zone
are best for minimizing mortality of box turtles
and large snakes.

» Tires may also crush herps during mowing.
Certain tractor tire configurations lead to most
of the surface being contacted as tractors pass
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Greg Lipps

over. Explore how to minimize the area run
OVer.

» Start mowing in the center of a field and use
a back-and-forth approach to avoid concen-
trating animals where they may be killed or
stranded.

Brush and Tree Cutting

*  When driven machinery is used to cut, move
or store cut material, conduct only during late
fall and winter. If soils are likely to be rutted
by machinery, restrict activities to only when
the ground is frozen.

Disking and Plowing

+ Tillage operations such as disking are particu-
larly detrimental to amphibians and reptiles
and can have negative impacts such as direct
mortality and soil compaction at all times
of the year. Consider alternative techniques

where practical, and when necessary disk
while herps are inactive to minimize any direct
impacts.
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Purple loosestrife (foreground) and Phragmites (background) are non-
native plants that invade wetlands. These species grow vigorously
and if uncontrolled they will eventually take over and choke out native
wetland plants. Due to changes in wetland plant structure as a result of
the invasion of these non-natives, the wetland habitat may be no longer
suitable for many species of wildlife, including amphibians and reptiles.

INVASIVE EXOTIC SPECIES

Once exotic (non-native) species become estab-
lished, they typically have no predators or other
organisms that limit their numbers. Consequently,
they may reach high densities which may make
habitat unsuitable. In the case of exotic animals,
they may compete with native herps or their prey

The Emerald Ash Borer is a beetle native to parts of Asia that made
its way to the US in packing material made from wood. The larvae are
responsible for killing ash trees: they feed on the inner bark (leaving
a distinctive squiggle pattern, as shown on the tree in the foreground)
and starve the tree by severely limiting the tree’s ability to transport

moisture and nutrients. Infested trees initially exhibit dieback of
branches in the canopy (see tree in background); ragged holes made by
woodpecker attacks on larvae are often the clearest symptom. Heavily
infested trees will produce a profusion of shoots at the base of the tree
(see tree in background), and D-shaped larvae exit holes will appear on
the trunk. Management of the Emerald Ash Borer is very difficult and
millions of ash tress have been killed. Within the Midwest the Emerald
Ash Borer has spread to lllinois, Indiana, Michigan, Minnesota, Missouri,
Ohio, and Wisconsin. To help minimize the spread of this species, and
other non-native insects that threaten forests, firewood should not be
transported. More information on the Emerald Ash Borer can be found
at: http://www.emeraldashborer.info/

for resources, or even prey on the herps them-
selves. The most successful (and threatening)
exotics are highly adaptable, rapidly-reproducing
habitat generalists that can quickly overwhelm,
displace, and even extirpate native species and
communities, and hence are known as “invasive”
species.

In the Midwest, variants of the Common Reed, Phrag-
mites australis, apparently resulting from native forms
hybridizing with introduced European strains, have
choked wetlands and reduced habitat for reptiles and
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amphibians. Similarly, Reed Canary Grass (Phalaris
arundinacea) has also invaded wetlands across much
of the Midwestern United States. Reed Canary Grass
is native to North America, but an ecotype has been
introduced from Eurasia and the two are extremely
difficult to tell apart. Because of its hardiness and
aggressive, rapid growth, it poses a considerable
threat to wetlands by outcompeting native wetland
plants, reducing native plant diversity, and eventually
forming dense monocultures. Making matters worse,
Reed Canary Grass is extremely difficult to control.
The pervasive spread of Garlic Mustard (Alliaria
petiolata) in forests is dramatically influencing the
composition of the herbaceous understory. Beneath
the Garlic Mustard, a parallel wave of introduced
earthworms spreads as well, denuding the forest of
leaf litter, and potentially easing the spread of the
Garlic Mustard! The Emerald Ash Borer (a beetle)
now threatens deciduous forests in the Midwest. An
introduced exotic, its expansion is being accelerated
by the movement of firewood and even pallets from
area to area.

Invaders do not need to be particularly “exotic.”
Domestic free-ranging and feral cats, first introduced
in the 1600s, kill many thousands if not millions of
amphibians and reptiles annually. Feral hogs have
degraded or destroyed many coastal and wetland
habitats. Even turkeys, improperly introduced, can
cause problems.

What Can Landowners and Managers
Do?

* Use native forage and browse for wildlife food
plots.

* Use native plants (grasses, flowers, vines,
shrubs, trees, etc.) for commercial and residen-
tial landscaping and erosion control.

* Find alternatives to the introduction of non-
native wildlife species on game ranches.

* Avoid establishment of plant species beyond
their native range.

* Spay or neuter cats and dogs, and consider
keeping them indoors or otherwise under con-
trol. Uncontrolled pets kill amphibians, rep-
tiles, songbirds and other wildlife.

* Learn to identify the most common and aggres-
sive introduced plants in your area.

*  Where invasive exotic plant species are already
established, consult a qualified invasive spe-
cies specialist (i.e., your state forestry agency
or local NRCS or USFS office) for the safest,
most effective means of eradication or control.
Funding may also be available from such agen-
cies to help (see Appendix C).

* Do not transport firewood. Using firewood
from local sources will help reduce the risk
of transporting non-native insects that may
threaten the survival of native trees and entire
forests.

SUBSIDIZED PREDATORS

Subsidized predators include raccoons, opossums,
foxes, crows, ravens, skunks, and now coyotes.
These animals, especially the raccoon, are well-
known predators of adult turtles, hatchlings, and
their eggs in nests. Studies have documented
100% mortality of eggs in all nests in some turtle
populations by raccoons. Crows and foxes eat eggs
as they are deposited into nest holes by female
turtles. Such predators also kill and eat frogs, small
snakes, and lizards. The increase in wild turkey
populations is generally viewed as a conservation
success story. However, concerns are growing that
turkey predation on herps is yet another strain on
fragile populations in some areas. Populations of
subsidized predators are usually uncontrolled in
urban areas and flourish in state and national parks.
In many parts of the Midwest, furbearing predators
such as opossum, raccoon, and fox are at higher
numbers due to the decline of trapping in recent
decades.
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This Snapping Turtle nest was destroyed by a raccoon. In some areas
of the Midwest raccoons have been documented to destroy up to 100%
of all turtle nests. With predation even near such rates, turtle popula-
tions decline and disappear because too few juveniles will reach adult-
hood.

Raccoons, along with several other species of wildlife, now associate
human development with easily acquired food — essentially they are
subsidized by our waste. Within the Midwest, loss of raccoon predators
and the decline of the fur trade have resulted in a raccoon population
explosion. Raccoons exert an especially high toll on turtle nests.

What Can Landowners and Managers
Do?

* Reduce the availability of refuges and food
sources associated with humans.

Consider removing subsidized predators by
humane means.

Recognize that subsidized predators occur at
unnaturally high population levels in most
areas. Thus, evaluations of their behavior,
effects, population sizes, and sources of sub-
sidy could help identify ways to curb their
impact on native amphibians and reptiles.

Discourage direct or indirect feeding of subsi-
dized wildlife.

Jim Harding

Joanna Gibson
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The guidelines in this section are pertinent to amphib-
ian and reptile conservation in all or most habitat types.

Fence livestock to control access to rivers,
streams, wetlands, and other water bodies.
Consider alternative watering sources or con-
centrate livestock watering and shading needs
in a small area, leaving the majority of habitat
intact. Livestock can graze and trample native
plants, depriving amphibians, reptiles and their
prey of vital habitat. Trampling can disturb and
compact soil, increasing erosion and sediment.
Excessive concentrations of nutrients (manure)
in aquatic systems may cause unnatural algal
blooms, altering dissolved oxygen and CO2 levels,

possibly harming aquatic amphibians, reptiles,
fish, and invertebrates. Careful control of time
and duration of use along with managing livestock
numbers is critical to reaching this objective. State
conservation practice standards include guidance
on “fence” and “Use Exclusion” at: http://www.
nres.usda.gov/technical/efotg/.

Restore natural fire frequency, intensity,
and seasonality to the extent possible. Where
possible, favor fire over herbicides as a veg-
etation management tool, especially in drier
upland ecosystems. The vegetation in which
many reptiles and amphibians forage, nest, and
shelter is often fire-dependent or fire-adapted.
Without fire, canopies tend to close and shade
out herbaceous groundcover, which is often the
critical first link in many food webs. State con-
servation practice standards include guidance
on “Prescribed Burning” at: http://www.nrcs.
usda.gov/technical/efotg/.
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quality. Providing alternate water sources away from aquatic habitats and installing fencing to restrict livestock access will help to protect these sensi-
tive habitats and species that rely on them.

Plan prescribed fires with herps in mind.
Burn at times which will minimize direct mor-
tality while deriving long term benefits to
the habitat. Know, and then avoid, times and
places where herp activity is concentrated.

Where herbicides, pesticides, or fertilizers are
used:

» Use the minimum amount required to achieve
management objectives.

» Follow label instructions carefully and pre-
cisely.

s Use only chemicals approved for the habitats to
be treated.

* Make sure that sensitive habitats, especially
aquatic systems, are adequately buffered to
minimize impacts of chemicals beyond the tar-
geted area.

* Give preference to individual stem treatment
or spot application. Banded herbicide applica-
tion, or weed sweeps rather than broadcasting,
can be used when appropriate, to reduce the
amount of herbicide used and the area treated.

Identify and protect embedded, adjacent, and
sensitive habitat features such as seasonal wet-
lands, springs, caves, and rock outcroppings.
For example, leave forested buffers around
amphibian breeding sites. Such habitats are
often critical to sensitive species, particularly
salamanders. Many forest-related species require
embedded habitats for part of their life history

and seasonal migration patterns. Both the embed-
ded habitat and the surrounding habitat matrix
must be present for them to survive. Consult a
qualified ecologist or herpetologist to help iden-
tify special habitat features and determine which
management practices will best benefit your local
amphibians and reptiles.

Minimize soil disturbance (e.g., tire ruts,
soil compaction) when using heavy equip-
ment. Use low-pressure tires and limit
equipment use to drier seasons or when
ground is frozen. Heavy equipment can dis-
turb and compact soil, increase erosion and
sediment, disrupt vegetative succession, and
provide distribution corridors for invasive
exotic plants. Although some amphibian spe-
cies may be able to breed successfully in tire
ruts on low-traffic roads, the detrimental
effects of excessive soil compaction and dis-
turbances may outweigh the benefits.

Minimize or exclude agricultural, residential,
and industrial waste near aquatic habitats.
Pollution can introduce toxins that adversely
affect aquatic plants and animals, and may
contribute to poor water quality or groundwater
contamination

Meet or exceed state recommended Best
Management Practices (BMPs) including rec-
ommendations for Streamside Management
Zones (SMZs). Where appropriate, consider
establishing wide SMZs when they are not in
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Mike Graziano
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Rock outcrops are often embedded within larger habitats such as forests and grasslands. They provide important microhabitats for many species of
amphibians and reptiles, such as Green Salamanders, that inhabit shaded and moist rock outcrops in forested habitats. Because rock outcrops are
generally poorly represented in the landscape, Green Salamander populations are highly susceptible to activities that destroy or degrade these areas.
Identifying and protecting these sensitive habitats will help to ensure the continued survival of species that depend on them.
place. In some cases, SMZs are adequate to
protect aquatic-related amphibians and rep-
tiles. However, in other cases, these practices
may need to be modified, especially for species
that migrate or disperse in and out of adjacent
upland habitats. For links to each state’s BMPs,
Visit http://www.forestrybmp.net .

. . .
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Kent Bekker
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Trash piles that contain chemicals and old appliances can negatively
impact surrounding aquatic habitats, and may also contaminate ground
water. lllegal dumping of waste should be reported to authorities.

Carl R. Brune
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Abandoned underground and surface mines are scattered throughout
the Appalachians, including southeastern Ohio. Water draining from
abandoned mines is very acidic (giving the water a yellow appearance),
and as it drains down nearby streambanks and into streams it pollutes
and can Kkill virtually all living organisms. It is important that landowners
and land managers identify any abandoned mines on their properties
and seek assistance in cleaning up these sites. State DNR officials
should be able to help provide information to assist with these efforts.

Kenneth Rouston

Timber harvesting equipment can disturb and compact soil, and may
negatively affect species of amphibians and reptiles that are closely
linked to the forest floor environment. Using heavy machinery in win-

* Incorporate missing habitat features back
ter, when the ground is frozen will help to minimize soil disturbances.

into the landscape. Loafing, basking, or

escape structures may be absent. Consider .

placing broken pieces of concrete pipe, ply-
wood, downed trees, or rock, to provide more
diverse habitat.

Allow dead trees and other coarse woody
materials to decompose naturally. After
timber harvests, leave residue such as
stumps, blowovers, logs, and dead standing
snags. Many amphibians and reptiles nest, for-
age, or seek shelter inside or underneath rotten
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* Formulate forest regeneration plans before
harvesting activities start. Diverse vegeta-
tion means diverse wildlife. Consult your state
forestry agency or a forest ecologist to deter-
mine the most appropriate composition of next-
generation stands and how to best manage for
regeneration.

Greg Lipps

Use of ATVs and other off-road vehicles in sensitive habitats such
as rivers, streams, and wetlands can negatively affect wildlife. ATVs
destroy streamside vegetation, causing erosion and sedimentation.
Use of these recreational vehicles should be restricted from within and
around all sensitive habitats.

* Restore with native plant species from as
local a source as possible. Promote mainte-
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RO VAT IR A e B 2 gy *  Maintain a diversity of forest age classes, densi-
The addition of overwintering and basking structures at restoration . . A
sites may make these areas more attractive for re-colonization by tleS, and structures either within the same stand
amphibians and reptiles. The NRCS installed the rock hibernaculum . s At
(top) and rock basking structure (above) on land enrolled in the Wet- or among adjacent stands. Consider thlnlllllg,
lands Reserve Program (WRP) in lowa. burning, and extended rotations to optimize the

time herbaceous and shrub layer vegetation is
available; consider a mosaic of smaller, adjacent
patches of varying management regimes. Large
expanses of even-aged, closed canopy stands where
herbaceous and shrub layer abundance and diversi-
ty are suppressed, may not sustain many amphibian
and reptile populations.

*  When possible, forested blocks should be planned
to help maintain connectivity. Place roads and
fields carefully to avoid fragmenting forests.
When establishing wildlife food plots, stay within

Leaving dead trees and timber harvesting residue on site after harvest- . . . .
ing operations will provide refuge for amphibians and reptiles. the footprint of previous disturbances to avoid

additional impacts. Stands that are separated
from other forested stands by unfavorable
habitat may limit the movement of amphibians
and reptiles between them. In some cases, cor-

logs. Standing dead snags, windblown trees,
and stump holes are critical refugia for many
amphibians and reptiles.

* During timber stand and grassland estab- ridors may be an appropriate way to maintain
lishment, plan for a future prescribed fire connectivity for dispersal and migration of
program. Planted or disked firebreaks are less reptiles and amphibians between larger forest
disruptive than freshly plowed lines. stands.
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Brian MacGowan

Single-tree harvest and smaller-sized cuts (at left) are preferable over larger clear-cut harvesting (at right). Smaller operations retain cover, thus main-
taining some refuge for amphibians and reptiles.

Scott Ballard
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Seasonal road closures will help prevent vehicular fatalities during sensitive times such as salamander breeding and turtle nesting seasons.

Follow natural contours when designing
and conducting timber sales. Soil erosion
can be minimized when disturbances such as
skidder trails run parallel to slopes. Minimize
Stream crossings.

Leave large cull trees or patches of trees on
harvested sites whenever practical. /n addi-
tion to providing mast for regeneration, these
patches may also sustain pockets of shade-
dependent species until the surrounding har-
vest area achieves later successional stages.

When timber is harvested, consider harvest-
ing techniques such as group selection, sin-
gle-tree selection, or small clearcuts. Where
shade-dependent species or mature forest obli-
gates are a concern, consider leaving patches
of larger trees. These remnants can serve as
refugia for forest-dwelling animals, and over
time these animals might then more easily
disperse and repopulate harvested areas as

they mature. Where early successional obligate
species are a concern, large clearcuts may be
preferred. Where both late- and early succes-
sional-related species are present, consider
a patchwork of medium-sized clearcuts and
similar-sized older forest stands.

Minimize construction of new roads and
ATV trails where possible. Gate off exist-
ing roads when not in use. Keep sensitive
habitats, especially wetlands and stream
channels, free of vehicle traffic, including
ATVs. Where hunting and fishing access is
an issue, encourage vehicle operators to limit
their traffic to the minimum necessary and fol-
low marked trails. Elsewhere, limit off-road
traffic to official business and discourage “rec-
reational” (for example, racing, stunt driv-
ing, “mud-digging”) off-road traffic. Excessive
motorized vehicle traffic can compact and dis-
turb soil, increase erosion and sediment, pro-
vide corridors for invasive plant species along
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Bruce Kingsbury

Culverts are more |

short in length, have a substrate that is not raised above the surround-

ing landscape, and are immediately adjacent to natural habitat and
cover on both ends.

ikely to be used if they are large in diameter nd

habitats, migration corridors, and tran-
sitional zones between adjacent habitats.
Limit recreational access to as few points
as is feasible. Vehicle-related mortality, ille-
gal collecting (e.g., turtles) and killing (e.g.,
Hellbenders, snakes), and noise-related disrup-
tions of natural behaviors are unfortunate side
effects of recreational access.

* Provide aquatic connectivity by assuring that
culverts under roads are properly designed.
Culverts should be as large as possible and
placed such that herps can enter and exit easily.
Having natural habitat close to culvert openings

David Surovec

Public education programs can help promote the conservation of
amphibian and reptiles.

trails, elevate vehicle-related mortality rates of
amphibians and reptiles, and disrupt animal
activities. ATVs can severely degrade seasonal
wetlands.

Use seasonal road closures to provide bal-
ance between species and habitat protection
and maintaining traditional uses such as
hunting and fishing. Seasonal road closures
can reduce vehicle-related mortality by limit-
ing traffic during time periods when herps are
moving across the landscape (e.g., breeding
dispersal, turtle nesting).

In areas managed for recreation, locate
regularly used roads, trails, landings, and
recreational facilities away from sensitive

Jonathan Mays

Installation of road caution signs can help reduce road mortality rates.
Signs can be installed only on a seasonal basis (to coincide with
amphibian and reptile breeding and nesting seasons), so that motorists
do not become conditioned to them.

Elizabeth Rodgers

Plastic erosion control mesh can be deadly for snakes and other spe-
cies of wildlife. The small size of the openings and sheer strength of
the mesh often precludes individuals from escaping once they become
ensnared. Replacing plastic mesh with non-welded, loose-weave,
expandable mesh, such as jute or coconut fiber matting will help reduce
mortality. The openings in these products can expand, thus enabling
wildlife to successfully push through openings.
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Fire can be an important management tool for restoring and maintain-
ing natural habitats, such as this wet prairie in Ohio. At the same time,

poorly timed or otherwise improperly implemented fire can be quite
detrimental to herps.

* Provide conservation-related educational
materials to boaters, fishermen, hunters, log-
gers, hikers, campers, farmers, and other peo-
ple who regularly interact with the outdoors.
Discourage field personnel and recreational
visitors from shooting turtles or killing snakes.
An informed public benefits everyone. People are
often unaware of conservation issues related to
amphibians and reptiles.

*  Mow in ways which reduce direct mortality.
Mow roadsides with all tractor tires on the road if
possible, with mowing decks at 8 or higher, and
during hot times of the day when herps avoid the
most exposed habitats. Mow fields from the inside
out to avoid trapping herps.

*  When stabilizing soil on construction sites use
herp-friendly soil erosion measures. 7Tradi-

tional mesh can trap and kill snakes, salamanders
and other wildlife. Use natural herp-friendly ver-
sions that have larger mesh to reduce risk of trap-
ping. Also make sure silt fence is removed once

construction is complete as it can be a physical
barrier for wildlife.

* Maintain or restore native vegetative structure
and composition. Remove or contain the spread
of invasive plant species. Many reptiles and
amphibians are specifically adapted to forage, bask,
hibernate, and nest exclusively in native vegetative
communities.

* Avoid residential, commercial, or agricultural
development in areas where natural forests occur
and maintain native groundcover vegetation. Seek
out those areas that have been severely disturbed for
required landscape changes while protecting rela-
tively intact natural habitats.

* Identify, restore, and maintain natural fire
frequency, intensity, and seasonality in fire-
dependent habitats. Many reptiles and amphib-
ians rely on native fire-dependent vegetation, in
which they forage, nest, and shelter. Without
fire, canopies in some forests tend to close and
shade out herbaceous groundcover, which is
often the critical first link in the food chain.
Composition of dominant canopy trees may also
be altered by fire suppression, limiting mast
diversity and disrupting predator-prey cycles.
Even wetlands burn during times of extreme
drought. In some cases, fire will naturally skip
or “spot” through areas where conditions are
too moist. Consult your state forestry agency
before implementing any burn.

* Plan prescribed fires with herps in mind. Burn
at times which will minimize direct mortality
while deriving long term benefits to the habitat.
Know, and then avoid, times and places where

herp activity is concentrated.

J !’
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Mike Graziano

Water-filled roadside ditches often attract amphibians and reptiles. This
one is full of breeding Wood Frogs. Due to close proximity to the road,
if traffic is substantial, amphibian and reptile mortality rates could be
considerable around such areas. Installation of drift fencing and pas-
sageways under roads may help decrease mortalities.
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wetland shown above was once an agricultural pig pond. The resto-
ration was undertaken by The Nature Conservancy in Ohio, and the
seasonal wetland is now home to Blue-spotted Salamanders (a state

endangered species in Ohio), Spring Peepers, Western Chorus Frogs,

Northern Leopard Frogs, Gray Treefrogs, and American Toads.

* Direct recreational use (for example, foot
traffic, trails, boat landings) away from
sensitive habitat features such as hibernac-
ula, wetlands, turtle nesting sites, springs,
ravines, and caves. Soil disturbances and
noise-related disruptions of natural behaviors
are among the unfortunate side effects of rec-

reational access, as is facilitating access
illegal collectors.

* Install culverts or tunnels in conjunction with
barriers to direct animals under or away from
roads. Barriers and ecopassages have been suc-
cessful in certain instances to mitigate highway

Stephen J. Mullin

Fish can be removed from wetlands using a chemical called Rotenone.
2ot Rotenone is best applied during winter when amphibians are least likely
Habitat restoration efforts can achieve amazing results - the seasonal to be present. In this image lllinois DNR personnel and students from
Eastern lllinois University assist a private landowner with Rotenone
application to remove fish from an amphibian breeding pond.

to

Grég Lipps
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Gently sloping banks and unmanicured shorelines are more benefi-

mortalily near breeding sites or along seasonal cial to herps and other wildlife than concrete walls and mowing to the

migration corridors (see Roads section).

*  Maintain or restore natural hydrological cycles
of wetlands by filling old drainage ditches and
allowing for the natural development of stream
bank dynamics and associated vegetation. Nat-
ural flood cycles are critical in maintaining the
natural communities in which amphibians and

reptiles forage, breed, and bask.

* Limit motorized vehicle (including All Terrain

Vehicles [ATVs] and motorboats) access
official conservation-related traffic. Excess

motorized vehicle traffic can compact and dis-
turb soil, increase erosion and sediment, provide

corridors for invasive plant species along tra

elevate vehicle-related mortality rates, and cause ity for and atiractiveness to amphibians and reptiles.

waters edge. Natural vegetation surrounding ponds provides cover,
and foraging and basking opportunities. This pond in Ohio supports a
large population of Northern Cricket Frogs.

to
ive

Greg Lipps

ilS, Planting native vegetation and adding structural complexity, such as

logs, to the shore of this gravel-sided pond would increase its suitabil-

noise-related disruptions of faunal activities.

ATVs can severely degrade seasonal wetlands.
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* Avoid introduction of game and non-game .
fish where fish-free wetlands, ponds, or water-
holes are present. Restricting vehicular public
access may discourage unauthorized fish stock-
ing. Remove introduced fish where necessary.
Fish feed on amphibians, their eggs, and tadpoles.
Many species of amphibians will not even breed .
in ponds containing fish.

Maintain contiguous habitat gradients (unfrag-
mented transition zones between adjacent hab-
itat types). Ensure that land-use practices do not
render seasonal migration and natural dispersal
patterns between complementary habitats difficult
or impossible.

Ensure the availability of essential complemen-
tary habitat types. Most amphibian and reptile
species require two or more habitats for their life
history and annual activity patterns. Note that
some habitat may only be needed for brief periods
(seasonal wetlands for breeding) or rare events
such as droughts when permanent wetlands pro-
vide the only moisture in an area. Nevertheless
they are critical. Reducing the suitability of any
one of these habitats for sensitive amphibians or
reptiles, even if the others are in ideal condition,
may lead to declines and even local extirpation.

Indiana TNC

18

Y
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Clark McCreedy

Clark McCreedy

Lynn Betts, USDA NRCS

Decommissioned roads can make excellent wetland creation sites, such
as this rutted and entrenched road on the Hoosier National Forest in
southern Indiana (top image). Land managers permanently closed the
road to vehicular traffic and began habitat restoration efforts by creating
vernal pools within the roadbed. The lower image was taken only four
months post-construction (notice that the sediment in the pool has not
yet settled). Wetland plants are growing around the edge of the vernal
pool. Interestingly these were not planted, but sprouted from seeds in
the seedbank.

Targeted use of herbicide treatments not only reduces the amount of
chemicals used, but may also result in greater management success.
Broadcast spraying and overuse of chemicals can negatively affect
amphibian and reptile populations: chemicals can directly kill amphib-
ians and reptiles or cause malformations that reduce survival.
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Use the minimum amounts of fertilizers, herbi-
cides, and pesticides necessary to achieve man-
agement objectives. When chemical application
is needed (for example, to remove invasive plants
or competing vegetation), use selectively, and
follow instructions very carefully. Be sure to use
habitat-appropriate formulations.

Remove old cars, tires, electrical appliances,
and other items that may leak contaminants
into wetlands and streams. Chemical contami-
nation from such sources may be harmful to
aquatic amphibians and reptiles.

Close unneeded roads and avoid construction
of permanent roads wherever feasible. Where
high-traffic roads are present, installation of cul-
verts, tunnels, and “drift fence” barriers (to direct
animal traffic through safe passageways) has
been successful in certain instances to mitigate

highway mortality near breeding sites or along
seasonal migration corridors (see Roads section).

Mow in ways which reduce direct mortality. /f
possible, mow roadsides with all tractor tires on
the road, with mowing decks at least 8" or higher
if possible, and during hot times of the day when
herps avoid the most exposed habitats. Mow fields
from the inside out to avoid trapping herps.

Do not mow old fields during the active season.
Animals will be residing in them. Mowing dur-
ing the inactive season to shorten vegetation will
make areas less attractive later.

In areas where raccoon populations are high,
consider humanely reducing populations. Rac-
coons can have a substantial negative impact on
turtle populations by destroying nests, predating
Juvenile turtles, and injuring and killing adults.
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MANAGEMENT GUIDELINES FOR SPECIFIC HABITAT TYPES

Mike Graziano

The following 13 habitat modules contain manage- two sets of guidelines: Maximizing Compatibility
ment recommendations pertinent to their respec- and Ideal.
tive habitat. Each of the habitat sections contains

“Ideal” guidelines are for landowners and
land or resource managers who want to make
amphibian and reptile conservation a primary
objective, such as on nature preserves, wildlife
refuges, and private or agency lands where
optimizing the diversity and abundance of her-
petofauna is desired.
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Scott Gibson (habitat), Omar Attum (snake)

MANAGEMENT GUIDELINES FOR SPECIFIC HABITAT TYPES

The northernmost populations of the Copper-bellied Watersnake are listed as federally threatened by the US Fish and Wildlife Service, and as state
endangered in Indiana, Michigan, and Ohio. Copperbellies are an excellent example of the many species that have both terrestrial and aquatic needs
which must be addressed within the same local landscape. These snakes are extremely mobile, routinely moving from one shallow wetland to another
through the surrounding upland habitat. They not only use the uplands to commute between wetlands, but also to forage, aestivate, and shed. Because
of their reliance on multiple wetlands and their propensity to frequently move between them, copperbellies are particularly vulnerable to changes in the
spatial distribution of wetlands, and to changes to surrounding terrestrial habitat.
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SEASONAL (EPHEMERAL) WETLANDS

Seasonal wetlands, also known as ephemeral wet-
lands, are one of the most important and threatened
habitats for amphibians and reptiles of the Midwest.
Seasonal wetlands are often quite small and include
vernal pools, floodplain pools, prairie potholes (see

>

the Grasslands and Savanna module), limestone
sinks, ditches, and other shallow depressions that fill,
and then dry, typically on a seasonal basis. Though
these systems may have temporary aquatic connec-
tions with other wetlands as a result of occasional

T

N g o .

Seasonal wetlands are embedded within larger habitats such as forests and grasslands. They provide important habitat for many amphibian and reptile
species, and their absence in the landscape can limit the distribution of some species of amphibians. For example, Eastern Tiger Salamanders, Blue-
spotted Salamanders, and Wood Frogs rely on seasonal wetlands for breeding sites, and will disappear from areas where these wetlands have been lost.
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SEASONAL (EPHEMERAL) WETLANDS

flooding, they are often isolated from other bodies of
water by terrestrial habitats. They are thus an exam-
ple of an embedded habitat within a larger matrix.
Seasonal wetlands once interspersed much of the
Midwestern landscape, but due to extensive ditching,
draining, and tiling for agriculture and development,
widespread degradation or outright loss of much of
these aquatic habitats has taken place. Not surpris-
ingly, animal and plant species associated with these
wetlands have also declined in the region.

(‘-’ - gy~ .
Many different species of snakes, such as this Northern Watersnake,
exploit the abundance of food available in seasonal wetlands. This
individual arrived in early spring when hundreds of Wood Frogs had
gathered to breed.

Midwest seasonal wetlands are typically filled by
spring rains and snowmelt, only to nearly or complete-
ly dry by late summer or fall. These natural flood-dry
cycles have a profound influence on habitat conditions
within the wetland. Shoreline slopes are frequently
very gradual (10-20:1 - less than 5 degrees), such that
extensive shallow areas are pervasive and retained
even as wetland water levels change. Fish are usually
absent or they occur in very low numbers. Fish are
extremely efficient predators on the early life stages
(egg, larvae, and juvenile) of amphibians, and thus
seasonal wetlands provide a critical fish-free breeding
habitat during the life cycle of many amphibians and
reptiles. Herps aside, seasonal wetlands also have

an entirely different community structure compared
to permanent wetlands: for instance they support a
variety of aquatic invertebrate species, such as fairy
shrimp, and the juvenile aquatic stages of dragonflies
and damselflies. Reptiles and amphibians in seasonal
wetlands also use the surrounding upland (terrestrial)
habitat. In fact, many salamanders and frogs remain
in terrestrial burrows and vegetation for most of the
year where they forage and hibernate. They often do
so several hundred feet from the nearest wetland.
Furthermore, some may not return to the wetland for
several years until they have grown to maturity (e.g.,
Spotted, Eastern Tiger, and Marbled Salamanders).
Natural and unfragmented upland habitats (e.g., for-
ests and grasslands) are typically required for amphib-
ians and reptiles to safely travel to and from seasonal
wetlands. Because of these important associations
with terrestrial habitats, we consider nearby upland
areas as part of the “core” habitats when making man-
agement suggestions.

Many species of reptiles and amphibians are highly
dependent on seasonal wetlands and will not occur
in areas where such habitats are not available.
Eastern Tiger Salamanders, Blue-spotted Salaman-
ders, and Wood Frogs are some amphibian species
that rely on seasonal wetlands for breeding sites.
Many turtles and snakes, such as the Copper-bellied
Watersnake and the Blanding’s Turtle, either inhabit
seasonal wetlands or will regularly move into them
to forage or seek refuge.

John Roe
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The woody materials found in seasonal wetlands provide an important
structural base to which many species of amphibians attach their eggs.
Once the wetland dries these structures also provide a moist micro-
climate that serves as amphibian retreat sites for the remainder of the
year.

* Develop an awareness of existing seasonal
wetlands and the surrounding landscape.
Identify areas where water pools in the winter
and spring. Seasonal wetlands can be difficult
to identify when dry, but knowledge of where
these habitats are is the first step towards their
management.

* Consider restoring or creating wetlands or
ponds where natural wetlands have been
degraded or destroyed. A series of wetlands
on the landscape can facilitate dispersal and

Jefferson Salamanders can breed as early as December in some areas,
when snow still covers the ground. Females lay eggs one to two days
after mating, attaching the masses to branches or other structures in
the wetland. Outside of the breeding season, adults are rarely encoun-
tered because they spend much of the year underground in adjacent
forest. Roads placed between breeding sites and terrestrial habitat
used throughout the remainder of the year pose a significant risk to
Jefferson Salamanders through direct mortality, and from runoff of pol-
lutants into breeding ponds. The eggs are very sensitive to changes in
pH, and an increase in acidity can prove lethal to both eggs and larvae.

Prairie potholes are depressional wetlands found in North and South
Dakota, Wisconsin, lowa, and Minnesota. A remnant of glaciation, prai-
rie potholes may hold water year-round, while others are only temporary
in nature. They provide important habitat for many species of amphib-
ians and reptiles found in grassland and prairie habitats. Unfortunately
prairie potholes are critically threatened by draining and development
from agriculture, and more than half of all prairie potholes have been
drained or altered (US EPA).

accelerate recolonization of amphibians in
reforestation or restoration sites. These wet-
lands can also improve habitat for waterfowl
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and other game species. Promote extensive
shallow shorelines and gently sloping banks.

* Limit cases of wetland deepening and sta-
bilization. Consider letting seasonal wetlands
stay seasonal. Transforming seasonal wet-
lands into farm ponds will eliminate species
that require seasonal wetlands. Create deeper
farm ponds elsewhere while retaining natural
seasonal wetlands.

Tiger Salamanders. In grassland and prairie habitats Eastern Tiger
Salamanders are closely associated with fish-free seasonal wetlands,
such as prairie potholes. Outside of the breeding season Eastern Tiger
Salamanders are rarely encountered as they spend considerable time
underground, and may occupy burrows that they dig themselves. East-
ern Tiger Salamander populations have been negatively affected by the
loss of prairie pothole wetlands.

* Avoid ditching and draining seasonal wet-
lands. Seek alternatives to wetland removal.

* Enroll low-production wet fields into the
USDA Wetlands Reserve Program (WRP).
The WRP program can have significant finan-
cial benefits for the land owner. Contact your
local NRCS or Soil and Water Conservation
District office for further information.

* Avoid stocking seasonal wetlands with fish.
Larger open water wetlands may hold water
for several years between drying cycles and
are tempting targets for stocking of game fish
(e.g., bass, bluegill, and catfish). The presence
of fish reduces or eliminates reproductive suc-
cess for many amphibians.

* Maintain native canopy and grassland
cover surrounding wetlands to provide cool
and moist terrestrial habitats. Maintaining

These photos follow a prairie pothole wetland restoration on privately
owned property enrolled in the USDA NRCS Wetland Reserve Program.
The top left aerial photograph was taken prior to restoration efforts
while the property was still being cropped. The top right image was
taken after tile breakage, ground shaping (including the excavation of
shallow water areas and construction of dikes for water retention), and
seeding with native grasses and forbs. The lower left photo was taken
just one year later. Such restorations provide important breeding habi-
tat for amphibians.

natural forest or grassland cover around sea-
sonal wetlands provides shoreline structure for
breeding, foraging, and refuge, and facilitates
movement into and out of the wetland. Amphib-
ians need to be constantly moist. Native vegeta-
tion cover in these areas will minimize mortality
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due to desiccation, and provide the requisite
microhabitats (e.g., stump holes, logs, leaf lit-
ter) for invertebrate prey resources and refuge
sites during hibernation.

R
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The presence of spermatophores (the small white blobs shown in the
center of this picture) in seasonal wetlands heralds salamander mating
activities. Males attach spermatophores, or sperm packets, to leaves or
other debris in the wetland and perform a courtship display to try and
entice a female to pick up and place one of his sperm packets in her
cloaca. The eggs are fertilized internally soon after a sperm packet is
picked up.

o e« S A ¢ -

Female Marbled Salamanders select nesting sites in dried seasonal wet-
lands, or other temporarily inundated areas. Here they often lay their
eggs in cavities they dig themselves under leaf litter or other debris.
Females may remain with their eggs until the nest site fills with water
before returning to surrounding forest where they spend much of the
year underground. Protecting areas of bottomland forest and the sea-
sonal wetlands they contain will help protect this species.

» Establish core terrestrial and buffer zones
of native vegetation in areas around the wet-
land. Amphibians and reptiles use the core ter-
restrial zone extensively, thus the real buffer is
located around the outside of this terrestrial life
zone. Lack of buffers creates abundant edges
and reduces the size of the core terrestrial habi-
tat.

*  Where feasible, maintain natural habitat
connectivity between wetlands or ensure that
the landscape between wetlands does not
impede movements. Movement between wet-

lands by amphibians and reptiles is enhanced if
the corridor or pathway used is natural habitat.

Wood Frogs rely on fish-free seasonal wetlands for breeding and are
absent from areas where seasonal wetlands are unavailable, or have
been lost. After mating and laying eggs, they return to the surrounding
forest where they spend the remainder of the year. This picture shows
a pair of Wood Frogs in amplexus — the male embraces the female and
sheds sperm over the eggs as they are laid.

Once hydrated, the gelatinous egg masses of Spotted Salamanders

are quite large. Spotted Salamanders migrate to fish-free seasonal
wetlands and lay eggs in late winter/early spring. Eggs typically hatch
in late spring/early summer after 1-2 months, and the larvae spend a
further 2-4 months in the seasonal wetland before metamorphosing and
migrating into the surrounding forest.

* Consider the timing of current and planned
land-use practices to minimize conflicts with
animals when they are active. Land-use
activities such as tilling, mowing, and timber
harvest conducted during adult and juvenile
migrations could result in high mortality rates.

*  Where feasible, minimize soil disturbance
when using heavy equipment around wet-
lands and limit the number of access roads

48

WWW.PARCPLACE.ORG

Scott Gibson

Zack Walker



John Roe

SEASONAL (EPHEMERAL) WETLANDS

and staging areas. Such equipment and vehicles
may have negative impacts on amphibians and
reptiles. Limiting the number and extent of dis-
turbed areas will reduce the number of negative
impacts in the area.

When possible, closely control grazing and
watering livestock in and near seasonal wet-
lands. Livestock can trample eggs, and waste
products will cause eutrophication, oxygen deple-
tion, and amphibian larval death. Consider fenc-
ing livestock out of at least some wetlands or
locate watering facilities away from wetlands.

Limit ATV and other recreational impacts
on unpaved roads containing pools during
amphibian breeding and larval development
seasons. ATVs and other vehicles degrade water
quality and displace eggs and larvae from the
pool onto shore where they dry out.

Copper-bellied Watersnakes use multiple shallow wetlands and move
between them frequently, foraging on the seasonal abundance of
amphibians (especially frogs and their tadpoles). Upland habitats
that surround these wetlands provide safe travel corridors and suit-
able overwintering locations.

Try to avoid using pesticides, herbicides, and
fertilizers in or near seasonal wetlands. If
chemicals must be used, use the minimum
amount and correct formulation of fertilizers,
herbicides, and pesticides required to achieve
management objectives. Follow all directions
on container labels.

Locate high-intensity roads, trails, landings,
and recreational facilities away from seasonal
wetlands and transitional zones into upland
habitats. In particular, locate roads well away
from these wetlands.

Avoid diverting surface water from existing
roads or facilities into wetlands. Surface run-off
from roads may contain oil, salts, and other pol-
lutants, as well as sediments that can fill seasonal
wetlands, decreasing the quality of these impor-

tant amphibian and reptile habitats.

Blanding’s Turtles are one of the more mobile of all North American
turtles, making extensive overland movements between multiple
wetlands throughout the course of a season to fulfill basic needs
such as basking, feeding, aestivation, breeding, and overwintering.
Because of their reliance on multiple wetlands that are often spread
at some distance apart, their frequent movements between them, and

Brian MacGowan

their high degree of site fidelity, changes to the spatial distribution of
wetlands and the surrounding upland habitat that provides safe travel
corridors may threaten existing populations.

Importance of Adjacent Uplands to
Wetland Biodiversity

A seasonal wetland without appropriate sur-
rounding upland habitat will lose much of its
unique amphibian and reptile fauna. Many sala-
manders and frogs live most of the year hundreds
of feet away from the wetlands in which they
breed. Species such as Copper-bellied Water-
snakes may spend a third of their time away from
water, and routinely traverse hundreds of meters
to get from one wetland to another. Aquatic tur-
tles, such as Blanding’s Turtles, may also travel

extensively on land to find appropriate habitat to
lay their eggs. Consequently, there is actually a
core terrestrial habitat zone for numerous wetland
amphibians and reptiles. Any protective “buffer”
area around wetlands should thus protect both the
core terrestrial habitat and the wetland. Protecting
wetland complexes (areas with a variety of wet-
land types imbedded in suitable upland habitat)
is most effective for promoting herpetofaunal
population persistence and diversity.
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* Restore connectivity among seasonal wet-
IDEAL: Refuges, Sanctuaries, and lands by restoring corridors of natural habi-
Preserves tat between wetlands and uplands. Move-
ments of amphibians and reptiles between
aquatic habitats ensure genetic mixing and
avoidance of inbreeding. Corridors of appro-

When benefiting amphibians and reptiles is a
PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose own-

ers wish to optimize herpetofaunal diversity priate habitat will likely reduce mortality dur-
and abundance. ing dispersal and movements.

*  Maintain natural wetland hydrology (wet-dry * Maintain natural forested or grassland con-
cycles) - no drainage, excavations, or diver- ditions around portions of seasonal wet-
sions into or out of the wetland. Wet-dry cycles lands. Many adult amphibians spend the non-
with winter fill and summer drying keep fish breeding season in the surrounding upland
predators out of these pools. Such annual varia- habitat, up to 450 feet from the wetland. This
tion in natural hydrological cycles is critical for is core terrestrial habitat complementary to
amphibian breeding success. the wetland, and is necessary for population

survival outside the breeding season. Native

* Restore all wetlands in the area. Most areas vegetation also provides organic inputs that
have had some or all wetlands removed. fuel aquatic productivity.

Restore them via plugging ditches, tearing out
tile, and removing fill, without breaking the * Maintain ground cover such as coarse
underlying layer impermeable to water. woody materials (logs, etc.) and herbaceous

vegetation both on the shoreline and in the

Clark McCreedy
Clark McCreedy
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Road ruts and pools along infrequently used dirt roads can provide suitable breeding habitat for amphibians. However, off road vehicles can seriously
degrade such sites. Land managers at the Hoosier National Forest acquired this previously logged area in southern Indiana, restricted vehicular access,
and began restoration by constructing vernal pools in a severely entrenched skid road. Construction involved shaping pools with a narrow blade, low
ground-pressure dozer, soil stabilization with the use of an annual such as wheat, over-seeding with natives, and mulching with weed-free straw. Con-
struction of 20 pools in the abandoned roadbed was completed within three days. Both images were taken from the same perspective, with the picture at
right taken 14 months post-construction of the vernal pool.

« Consider the historical landscape that the terrestrial life zone. Amphibians and reptiles
embedded seasonal wetland once existed require terrestrial cover to avoid exposure to
in. Use old aerial photographs where pos- predation and desiccation. Natural ground
sible. Restoring the surrounding habitat to its cover also provides microhabitats critical for
historical conditions is likely the best choice the invertebrate prey of adult amphibians.

ecologically for the species that rely on the

seasonal wetland. * Maintain water quality and avoid input of

sediment, chemicals, and livestock runoff.
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These pools are usually shallow bodies of
water, thus small inputs of such pollutants may
harm amphibian larvae.

J

Zack Walker

a TNl

Seasonal wetlands provide important foraging and overwintering sites
for Spotted Turtles. Individuals typically display high site fidelity,
returning to the same wetlands on an annual basis, and often over-
wintering within the same wetland year after year. Loss of habitat has
contributed to Spotted Turtle population declines in the Midwest, where
they are listed as either Threatened or Endangered in all the states
where they occur.

* Ensure that the natural integrity of the
basin is maintained - do not fill or alter con-
tours. Basin integrity is related to hydrological
dynamics. Contours and depths vary consider-
ably due to soil type, underlying substrate, and
vegetation input from the surrounding forest.

* Remove fill or unnatural debris (e.g., tires,
trash) as necessary to maintain the natural
basin. Trash and other discarded items may
contain chemicals and oil-generated pollutants
that may kill or harm amphibians.

* Do not stock fish. Native and exotic fish of
all kinds eat eggs, larvae, tadpoles, and small
frogs. Several amphibian species cannot breed
successfully in pools containing fish.

* Remove or control invasive exotic species,
both plant and animal. /nvasive plants can
alter wetlands to the point where they cannot
support amphibians and reptiles, and exotic
animals can act as predators or parasites, or
interfere with food resources.

* Control subsidized predators, especially
around turtle nesting areas. Predators such

PR & AR S B ST
This vernal pool in Michigan’s Upper Peninsula provides important
breeding habitat for several species of frogs and salamanders.

as raccoons may reach unnaturally high densi-
ties due to resources provided by humans and
their developments. Discourage the direct

¥

and indirect feeding of subsidized wildlife, and
consider removing subsidized predators by
humane means.

Facilitate movement between wetlands and
the landscape by minimizing barriers, such
as ditches, curbs, rock, rip-rap, horticul-
tural netting, and wells. Barriers to dispersal
increase the chances of mortality and pre-
vent individuals and hence genes from being
exchanged among populations.

Construct and maintain tunnels under
roads to allow dispersal and reduce mortal-
ity. Installation of tunnels (ecopassages) with
accompanying barriers (where possible) to
keep migrants off roads and guide them to the
passage has been successful in some places
to reduce or prevent highway mortality near
breeding sites. Passages should be as large as
possible.

Avoid placement of improved or permanent
roads within the core terrestrial life zone.
Seek to avoid this important area that sur-
rounds the actual aquatic breeding site. Roads
of any kind in this zone will cause mortality
and reduce population survivorship of several
species.
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Because they detail the spatial arrangement of habitats within the landscape, aerial photographs are excellent tools to assist with habitat restoration
efforts. Landowners and land managers can use aerial photographs to help target restoration efforts in areas where amphibians and reptiles, as well as
other wildlife, will derive the most benefit. For example, amphibians and reptiles would benefit from establishing corridors and buffers of natural habitat
to and around isolated wetlands from nearby forest patches (as shown in black outlines in the lower image).

Increase awareness of animal crossings and mor-
tality on roads through outreach and education
programs; post road signs. Local and regional
education has many benefits to amphibians and rep-
tiles, as well as to landowners who will often gain
support and recognition from neighbors and others.

Exclude all vehicle traffic, including ATVs,
from wetlands. Any vehicular activity will
reduce water quality, alter wetland substrates

and kill amphibians and reptiles directly. Vehi-
cles may release petroleum products, causing
pollution.

Try to avoid the use of chemicals in or near
seasonal wetlands. However, if chemicals
are required, use the minimum amount and
correct formulation of chemicals necessary
to achieve management objectives. Make
sure there is an adequate buffer around places
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Shallow, seasonal wetlands created in areas where
such habitats have been lost or degraded can benefit
local amphibian and reptile populations. An excellent
resource for land managers or owners considering
wetland restoration or creation is Tom Biebighauser’s
“A Guide to Creating Vernal Pools” (see Appendix D
for details). The panel of images shown here (from

>

A dozer, previously cleaned of soil to prevent cross-contamination, is
used to clear an area at least 60-feet across on a site with less than
6-percent slope containing soils that are high in clay. All trees and
shrubs removed are saved for placing back in the completed wetland.
Topsoil is removed and placed in piles around the edge of the clearing
for later placement in the wetland.

Trees and shrubs are scattered in and around the wetland. Soils are
seeded to wheat and mulched with leaves or straw. Aquatic plants may
be planted when the wetland fills.

left to right, top to bottom) follows the creation of a
shallow, seasonal wetland. The captions that accom-
pany each image detail the steps used in wetland
construction using a bulldozer. The last three images
in the panel show wetlands that have been built using
these techniques.

A core trench is dug approximately 20-feet in from the lower edge of
the clearing. The trench cuts through tree roots, layers of gravel, and
loose rock. The trench extends around the lower 2/3 of the clearing.
The core trench is based on soils that are high in clay, or on bedrock.
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A low dam with slopes <5% is shaped over the core. Topsoil is then
roughly spread in and around the new wetland.
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An example of a wetland built using the outlined techniques. This wet-
land was built in the fall of 2009 on the Mark Twain National Forest in
Missouri for only $800.00.
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Another example of a wetland built using these techniques. This wet-
land was constructed in 2001.

where fertilizers and pesticides are used.

Consider constructing artificial wetlands
with seasonal wet-dry cycles and gently
sloping shorelines where sufficient natural
wetlands cannot be restored. Guidelines are
available to direct proper construction of
artificial pools for amphibian breeding. Such
wetlands, if properly constructed, can enhance

o

The same wetland in the fall.

amphibian and reptile diversity and survival
on your land.

For open wetlands embedded in fire-maintained
habitats, permit occasional fires to burn into
pond basins when ponds are dry. Occasional fires
will burn away organic sediment, encourage plant
diversity, and enhance the overall productivity of the
wetland.
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PERMANENT WETLANDS: LAKES, PONDS,

RESERVIORS, AND MARSHES

The aquatic systems addressed here are character-
ized by the presence of water during the entire
year, although water levels may fluctuate with
local rainfall. In extreme drought, some “perma-
nent” wetlands may dry down completely, but
water levels usually return to normal within a
year. The presence of permanent water allows the
establishment of some types of aquatic vegetation
not usually found in temporary wetlands. It also
means that fish are often a part of the fauna. Per-
manent wetlands are known by a variety of names;
in the Midwest these include marsh, swamp, lake,
and pond. While man-made ponds and reservoirs
are common throughout the Midwest, naturally
occurring permanent wetlands are more abundant
in northerly, glaciated portions of the region.
Modified wetlands can be a result of human or
beaver activities and changes in water levels and
their patterns of fluctuation may greatly influence

the character of the habitat and its assemblage of
amphibians and reptiles.

Permanent wetlands include any large bodies of water that hold water
year-round and typically do not dry out. The physical properties of per-
manent wetlands, such as the water depth profile, can greatly influence
the species of amphibians and reptiles found in them.
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Although the presence of fish prevents many
amphibians from breeding and establishing popu-
lations in permanent systems, other species thrive
in such systems. Large salamanders such as Mud-
puppies and Sirens may occur, as well as a variety
of turtles not associated with seasonal wetlands.
Furthermore, the shorelines of even large, open
water bodies have many of the characteristics of,
and thus the residents found in, seasonal wetlands.
Consequently, extensive, shallow littoral zones and
gradually sloping banks are important features for
permanent wetlands where herps are concerned.

Like seasonal wetlands, permanent wetlands in the
Midwest suffer a variety of insults. Active man-
agement of these wetlands may be necessary in
some cases to ensure that they continue to support
amphibian and reptile populations. Dams may sta-
bilize water levels. Storm walls, beaches and rip-
rap may make the shoreline quite unlike the natural
boundary that once existed. Water quality may be
impacted by runoff, especially de-icing chemicals
in urban and suburban settings and siltation, and
pesticides and herbicides in agricultural areas.
Invasive plant species such as purple loose-strife,
reed canary grass, and phragmites are common in
permanent wetlands in the Midwest.

Chris Phillips

MANAGEMENT GUIDELINES

The Great Lakes — Grand Daddy
Aquatic Complex

The Great Lakes are arguably the most prominent
landscape feature of the Midwest. While the open
waters of the lakes are of limited utility to herps,
an astounding array of habitats are available along
Great Lake shorelines, islands, inlets, and in the shal-
lower parts of the lakes themselves. Indeed, in one
way or another, such areas host a large proportion of
herp species found in the region. Given the connec-
tivity of the lakes, associated aquatic linkages, and
the continuous shoreline, the Great Lakes no doubt
served as a major avenue for the historical coloniza-
tion of the region by herps. Similarly, in the present
the same connectivity facilitates the expansion of
invasive plants and animals that may threaten native
wildlife.

Bruce Kingsbury

Scott Gibson
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Painted Turtles are a relatively common resident of permanent bodies
of water throughout the Midwest. Emergent logs are prime real estate
for this species, and it is not uncommon to see multiple individu-

als piled up basking together. Landowners and land managers may
benefit Painted Turtles and other species of turtle, by adding basking
structures (e.g., logs, rocks) to permanent wetlands that lack these
structures.

*  When possible, do not lower water levels dur-
ing winter when hibernating amphibians and rep-
tiles would become exposed to freezing tempera-
tures. Time management activities to the biological
needs of the animals.
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Green Frogs are one of the more common species of frogs found in
both permanent and seasonal wetlands in the Midwest. Males have a
very distinct courtship call which sounds like the plucking of a loose
banjo string. Green Frog tadpoles can have a very long aquatic stage,
in some cases overwintering in the wetland and not transforming until
the following summer.

Alan Resetar

Beaver activity often results in changed water levels and in some cases
the creation of larger, permanent bodies of water. Beavers create new
habitats for many amphibian and reptile species to exploit.

Maintain connectivity among wetlands when-
ever possible - maintain naturally vegetated
corridors. Movements of amphibians and rep-
tiles among aquatic habitats ensure genetic mix-
ing and avoidance of inbreeding. Maintaining
connectivity among appropriate habitats will
likely reduce mortality during dispersal and

movements.

Greg Lipps

Northern Cricket Frogs are small frogs that can be abundant around the
grassy margins of permanent wetlands, such as this gently sloping lake
in Ohio. Unfortunately this species is rapidly declining across many
northern locations of the Midwest. The reason(s) for these declines is
currently unknown, however habitat alteration, water pollution, and pes-
ticide contamination are thought to be linked to declines.

If possible, avoid complete change in land
use. Consider concentrating development or
other activities in a portion of the landscape.
Completely changing the landscape and hence
its habitats will likely eliminate amphibian and
reptile populations. Placement of high impact
construction and activities away from wetlands,
core terrestrial habitats, and sensitive areas will
help ensure that some or all species will survive.
Construction activities that raise or lower water
levels can alter the habitat for many amphibians
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Unfortunately, roads are often placed in close proximity to permanent
wetlands. The open canopy habitat and loose soil provides ideal nest-
ing conditions for many species of aquatic turtles, such as this Spiny
Softshell. Females are at risk of being run over by vehicles while nest-
ing, and nests are easily discovered and destroyed by raccoons.

and reptiles, and thus change the species commu-
nity composition.

Maintain natural plant succession patterns in
adjacent terrestrial habitats. Manage your land
in such a way that invasive species cannot become
established. Learn the types of environments that
are favored by problematic invasives.

Encourage conservation tillage and estab-
lish native forest or grassland buffers in
agricultural areas around permanent wet-
lands. A combination of conservation tillage
and natural forest buffers of adequate width
around permanent wetlands will ensure that
natural populations of amphibians and reptiles
will thrive.

Try to avoid using fertilizers and pesticides
in or near permanent wetlands. If chemi-
cals are required, be sure to adequately
buffer permanent wetlands, use the correct
formulation, and follow label directions.
The directions on the labels are government
mandated and have been tested for safety. Use
the minimum amount of chemical necessary to
achieve management objectives. Ensure there
is an adequate buffer to prevent runoff.

When possible, closely control grazing and
watering livestock in and near permanent
wetlands. Livestock can trample eggs, and
waste products will cause eutrophication, oxy-
gen depletion, and amphibian larval death.
Consider fencing livestock out of at least some
wetlands.

Within the Midwest Mink Frogs are found in only the Upper Peninsula
of Michigan, northern Wisconsin, and northern Minnesota. They pre-
fer lake and pond edges, especially where there is ample floating and
emergent vegetation, such as water lilies. Mink Frogs rarely stray far
from water, and they hibernate underwater buried in the mud. Land
managers can benefit this species by restoring and protecting shoreline
and emergent vegetation around ponds and lakes. The common name
of the Mink Frog is derived from the musky, rotting onion odor, they
emit when handled.

*  Where feasible, avoid road building and
related activities adjacent to wetlands. Con-
struction of roads can cause siltation, alter
hydrological cycles, or directly damage wet-
lands. Roads of any kind adjacent to wetlands
will often reduce herpetofauna population
sizes and species diversity. When roads must
be built adjacent to wetlands, carefully design
and construct them to minimize these potential
impacts.

* Maintain at least partial canopy or native
grassland cover where feasible for adjacent
terrestrial habitat. Amphibians and reptiles
use adjacent terrestrial lands around per-
manent wetlands extensively. Turtles nest in
open, sparsely vegetated areas near wetlands.
Canopy cover density can be variable but some
cover will ensure that these animals will be
able to use both aquatic and terrestrial habi-
tats.

* Follow existing Best Management Practices
to control sediment and erosion associated
with construction; enhance these practices.
Use native wood chips and hay bales to slow
or prevent intrusion into wetlands. Silt in the
water column makes the wetland unsuitable for
certain sensitive species of amphibian larvae.
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* Minimize scarification and rutting of adja-
cent habitat and restore the landscape when
the project is complete. Minimize long-term
impact of roads and other construction by
restoring the landscape to natural conditions
after completion of the project.

* Meet or exceed forestry and agricultural Best
Management Practices and Streamside Man-
agement Zones. If your situation is not covered
by these guidelines, consider contacting PARC,
NRCS, your state forestry commission, or your
state Natural Heritage Programs to determine
what riparian zone management practice will
best benefit your local amphibians and reptiles.

* Minimize or exclude undesirable nutrients or
contaminants, such as residential and indus-
trial waste, from wetlands. State or local laws
usually regulate such problems, but operating
in a responsible manner on one’s property will
ensure that the common good, in this case the
healthy permanent wetland, will remain func-
tional for the long term.

The Eastern Musk Turtle is a highly aquatic species often observed
walking along the bottom of wetlands. Growing to less than 5.5” in total
length these small turtles have the ability to secrete a musky smelling
substance when threatened that has earned them the alternate common
name of “Stinkpot.”

* Limit recreational access completely or to as
few points as is feasible, avoiding areas with
existing aquatic vegetation. ATV activities
should be avoided in and around permanent
wetlands. Some recreational activities, espe-
cially those that use ATVs, can destroy wetlands
and natural vegetation.
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Many species of aquatic turtles overwinter underwater, at the very bot-
tom of permanent wetlands. While surface water freezes solid in more
northerly latitudes, deeper water remains unfrozen, providing a safe
winter refugia for overwintering turtles. Winter drawdowns of perma-
nent wetlands can have catastrophic consequences for hibernating
reptiles and amphibians.

Provide conservation-related educational
materials (kiosks, posters, brochures) to
boaters, skiers, fishermen, and other rec-
reational visitors. User education and acting
as an example often increase awareness and
conservation-mindedness in others.

Avoid creating permanent farm ponds by
altering natural wetlands such as swamps,
marshes, or other seasonal systems. Destroy-
ing a natural wetland to create an impound-
ment causes the loss of many natural popula-
tions and increases the potential for introduced
species. If a pond with permanent stable water
levels must be created, seek places to create it
rather than modify other wetlands.

Discourage the release of native or exotic
pets. Native and exotic pets can introduce dis-
ease into healthy populations of amphibians
and reptiles.

Rock filled crib docks are always preferred
over sheet steel covered docks. Such struc-
tures provide superior habitat for semi-aquatic
snake species.
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IDEAL: Refuges, Sanctuaries, and
Preserves

When benefiting amphibians and reptiles is a
PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose own-

The woody materials in this beaver-created wetland in Ohio provide
numerous basking opportunities for aquatic turtles and watersnakes.

Greg Lipps

ers wish to optimize herpetofaunal diversity
and abundance:

* Prevent input of sediment, chemicals, and
livestock runoff in order to maintain or
improve water quality. Such sources of input
may directly or indirectly impact amphibians
and reptiles and can be prevented by creative
landscape and livestock management.

* Try to avoid the use of chemicals in or near
permanent wetlands. However, if chemicals
are required, use the minimum amount and
correct formulation of chemicals necessary
to achieve management objectives. Make
sure there is an adequate buffer around places
where fertilizers and pesticides are used.

Bruce Kingsbury

The natural lake-shore habitat has been altered around many lakes used
for recreational and residential purposes. The rip-rap and walls used
for bank stabilization often create a barrier to turtle movement.

* Maintain the natural hydrology of wet-
lands and prevent unnatural drainage or
fill. Unnatural fill, intrusion, drainage, dam-
ming, or excavation of the wetland basin will
change the hydrological regimes or cycles.
Amphibians and reptiles in the Midwest are
adapted to natural hydrological cycles, and
any alteration is likely to reduce survivor-

American Bullfrogs are the largest species of frog in North America.

Ship cause population decline. and otherwise They are formidable predators and are known to eat almost any animal
i ’ . ’ they can fit into their mouth. Bullfrogs are habitat generalists and thrive
dlS}’upl‘ the natural commumly, in many types of permanent wetlands.

* Maintain native vegetation in and through-
out shallow wetlands and around the
margins of large, deep lakes and ponds.
Amphibians and reptiles use native vegetation
extensively for hiding places and egg attach-

* Avoid introduction of exotic species, and
remove exotic species already present. /nva-
sive plants alter wetland habitat structure and
function and exotic animals act as uncon-

trolled predators and sources of parasites and

ment sites. Vegetation also acts as a natural . . .
treatment plant and helps to maintain disease. In some cases native vegetation may
sewage p P need to be replanted in and around the wet-

clean water. land.
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Kurt Buhlmann

Adding structural items, such as logs or large rocks to wetlands that
lack such structures can benefit amphibians and reptiles by providing
basking opportunities and refuge.

Maintain natural habitat structures such as
snags, basking logs, rocks, and overhanging
vegetation. Management of permanent wet-
lands with these structures enhances habitat for
amphibians and reptiles by providing places to
bask and take refuge.

Do not use heavy machinery within wetland
boundaries or in sensitive riparian areas. Such
weight and scouring of the land surface alters
wetland habitats and invites invasive plants to
establish a foothold. They can also crush amphib-
ians and reptiles already present.

Provide natural buffer zones around or
adjacent to the wetland edge. A buffer of sev-
eral hundred feet is ideal and will help ensure
that populations will remain healthy. Amphib-
ians and reptiles use the surrounding uplands

extensively, and terrestrial vegetation provides
organic inputs that drive aquatic productivity
and stabilize shorelines.

Maintain or add natural ground cover (e.g.,
coarse woody materials, herbaceous veg-
etation) in core habitats, buffer zones, and
wetland edges. These structures of various
sizes are used for hiding from predators and
avoiding desiccation. Minimize mowing of
these areas.

Minimize barriers (ditches, curbs, retaining
walls, fencing) to movement of individuals
into and out of permanent wetlands. Barri-
ers to amphibians and reptiles migration may
limit exchange of individuals between wetlands
and reduce genetic variation in populations.

Maintain open, sunlit areas with little veg-
etation for turtle nesting adjacent to or near
wetlands. Turtles in the Midwest require open
and sunny terrestrial habitats to nest so that
nest temperature will be high enough for suc-
cessful development and hatching. Too much
vegetation can also make it difficult for turtles
to dig adequately deep nest chambers. Friable
soils are also desirable for nesting; clay is not
suitable for nesting.

Control subsidized predators, especially
around turtle nesting areas. Predators such
as raccoons may reach unnaturally high densi-

Kurt Buhlmann

Open canopy areas with relatively loose soil provide ideal nesting sites for turtles. Female turtles lay their eggs in cavities they dig and fill themselves,
and the eggs are incubated by the warmth of the soil that surrounds them. Sites that receive direct sunlight for most of the day provide the best condi-

tions for egg development. Females often return to the same nesting sites (e.g., the same field, or sand dune) year after year and the loss or degradation

of these areas can negatively impact populations. Encroachment by trees and shrubs can degrade and eventually eliminate turtle nesting habitat. By
maintaining an open canopy, land managers can help restore these important breeding areas. The image at left shows a natural open canopy sand dune
used by nesting Blanding’s Turtles and the image at right shows a Blanding’s Turtle nesting site that is being restored by removing encroaching trees
and brush. Restoration activities should be conducted prior to the turtle nesting season, which is generally May through June in the Midwest.
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ties due to resources provided by humans and
their developments. Discourage the direct
and indirect feeding of subsidized wildlife, and
consider removing subsidized predators by
humane means.

Restore basins and hydrological cycles by
removing fill, breaking substrate drainage
tiles, and filling ditches. Restore permanent
wetlands that have been altered in the past to
make these habitats more attractive to amphib-
ians and reptiles.

Avoid placement of new roads near wet-
lands and consider closing existing roads
that act as sources of mortality to animals
moving to and from wetlands. Vehicular
traffic on roads is a prime source of mortality
of many amphibians and reptiles. Construction
of roads also usually alters the hydrological
cycles of adjacent wetlands.

Jerry Roach, USDA NRCS

These photos show a wetland restoration project on privately owned
property enrolled in the USDA-NRCS Wetland Reserve Program. The
top left photograph was taken prior to restoration efforts while the prop-
erty was still being cropped. The top right image was taken less than
one year later, following restoration activities, which included ground
excavation and shaping (including the creation of a borrow and dike to
block drainage). The site was left to re-vegetate naturally. The lower
left aerial photo was also taken less than one year post restoration
activities, and shows the extent of the wetland restoration efforts on
this property. Such restorations dramatically improve the value of the
area to local herps.

* Restore connectivity between wetlands with
natural terrestrial habitats. Ensure that
amphibians and reptiles do not have to run
a gauntlet of obstacles and open spaces that
expose them to predators just to move between
habitats they need.

,1‘ . g
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This fish-free permanent wetland in central lllinois supports a variety of

amphibian species. Researchers have documented ten different spe-
cies breeding in this wetland.

* Be aware of damming or draining activities
(i.e., beaver or human) that cause changes
in wetland water levels. Changes in water
levels can affect the ecology of the wetland by
submerging or exposing aquatic vegetation
with possible affects on amphibian and reptile
microhabitat availability.
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PERMANENT WETLANDS: LAKES, PONDS, RESERVIORS, AND MARSHES

Zack Walker
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Snapping Turtles are found in every state in the Midwest, and inhabit
a wide variety of permanent water bodies. These large omnivores eat
mostly aquatic vegetation, small aquatic invertebrates, and other ani-
mals. Because they are primarily scavengers, and eat dead or dying
fish, they play an important role in maintaining the health of wetlands.
Contrary to popular belief they are not a major predator of healthy fish.

* Restrict animal movement into wetlands
that serve as retention basins and con-
tain contaminants. Amphibians and reptiles
absorb chemicals, and with their subsequent
movements across the landscape can transport
those contaminants to other areas.

* Restore natural shoreline habitat (e.g.,
remove retaining walls, rip rap). Unnatural
objects around the shoreline inhibit use of
these areas and interfere with movements.

* Consider contouring restored wetlands with
gently sloping and irregular shorelines and
uneven bottom elevations. Such variation in
restored or created permanent wetlands helps
to maintain diverse, shallow, vegetation zones
and habitat structure that promotes greater
amphibian and reptile diversity.

* Encourage enforcement of regulations
designed to control and prevent illegal
dumping. Such illegal actions introduce
chemicals into wetlands that can kill amphib-
ians.

* Avoid introduction of game fish or other
species into areas where they do not natu-
rally occur. Restricting vehicular public

access may discourage unauthorized stock-
ing. Fish eat amphibian eggs and larvae, and
some amphibians will avoid wetlands with
fish. Other introduced animals (e.g., aquarium
pets) can be vectors for disease into otherwise
healthy populations.

This is the Permanent Wetlands module of the
PARC publication, HMG-1, 2nd Edition. ISBN
0-9667402-8-9. Please visit www.parcplace.org
for further information, copies of the complete
document, or a web-based version of these guide-
lines.
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WET MEADOWS, BOGS, AND FENS

A variety of wetlands are characterized by satu-
rated soils for all or much of the year. They range
from small and isolated to relatively extensive areas
connected by streams. Wet meadows are generally
described as openings in otherwise wooded areas that
hold water for a portion of the year, and are dominated
by grasses, tussock-forming sedges, and various wild-
flowers. They occur in poorly drained areas, such as
low-lying depressions fed by precipitation, and often
dry in summer.

Bogs are acidic, freshwater wetlands that usually have
no inlet or outlet, and contain spongy peat deposits
and varying densities of evergreen trees and shrubs.
Bogs and fens are characterized by open to intermit-
tent canopy, layers of peat, muck or sand and high
or perched water tables, and abundant, specialized
vegetation. For example, bogs may have abundant
sphagnum moss, and dense stands of cranberry or
other shrubs. Water sources are rainwater, snow, and
occasionally seepages.
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Wet meadows, bogs and fens may occur as small, isolated habitats
embedded within other systems, such as this narrow wet meadow
within coniferous forest. However, even the smallest wet meadows
may serve to increase species richness locally.
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WET MEADOWS, BOGS, AND FENS

Fens are open wetlands that are fed by groundwater
and seepages. In the Midwest, they are usually alka-
line rather than acidic, and have high nutrient levels
that support diverse plant and animal communities.
Forested fens are common in parts of the upper Mid-
west, though most fens are open enough to be domi-
nated by sedge tussocks, rushes, and other emergent
plants in the understory. Because wet meadows, bogs,
and fens are often isolated from other bodies of water
by terrestrial habitats, they are examples of embedded
habitats within a larger matrix.

Zones of vegetation can usually be distinguished in
bogs and fens from dry edges to wet and open water
in the center. Soils and hydrology affect the nature
of the substrate, which in turn influence the species
that can use these habitats. In some parts of the Mid-
west, grazing by bison (historically), colonization and
abandonment by beaver, and, more recently, livestock
grazing have helped to maintain or restore the struc-
ture of sedge tussock and sphagnum-dominated wet
meadows.

Human and natural processes in the surrounding land-
scape affect wetland functions and processes directly
or indirectly. Sediments, pesticides, fertilizers, and
other chemicals may flow into these wetlands from
upslope. Many of these wetlands have been drained
and lost to agricultural use, mining, withdrawal of
groundwater for human use, and effects of urbaniza-
tion.

Mike Redmer
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The Kirtland’s Snake is ranked as the most imperiled herp in the
Midwest. This reclusive species spends large periods of time under
objects or underground in moist to wet “grassy” habitats such as wet
meadows and fens. The loss of shallow-water wetlands through drain-
age, development, and impoundment, has greatly contributed to popu-
lation declines.

This fen in southwestern Ohio provides habitat for imperiled species
such as the Spotted Turtle, Kirtland’s Snake and Massasauga.

Pickerel Frogs breed in early spring soon after emergence from hiberna-
tion. The male breeding call sounds like low-pitched snoring. Breeding
takes place in the shallow, cool, clear waters that flow into and through
bogs and fens. Because of their reliance on clear water for breeding,
water pollution and sedimentation may negatively affect populations.

*  Where feasible, avoid filling, draining, ditch-
ing, damming, and excessive groundwater
withdrawal in and around wet meadows, bogs,
and fens. Alteration of the hydrological regime
that maintains these wetlands will eliminate its
unique flora and fauna.
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WET MEADOWS, BOGS, AND FENS

The moisture rich environment of fes can I; a favorite hangout of

Eastern Box Turtles, particularly after emerging from winter dormancy.

*  When possible, mow grasslands around wet
meadows at high blade settings when cutting
hay. Mow during dry periods to minimize soil
disturbance and machinery-related mortality of
amphibians and reptiles. Begin in the center and
use a back-and-forth approach to avoid concen-
trating animals where they may be killed. Raising
the mowing deck height to 8 inches or more will
reduce mortality and leave important cover.

*  When planning roads, avoid wet meadows,
bogs, and fens. (See the “Roads” section under
“Threats”) Avoidance of these wetlands will pre-
vent many unforeseen problems with permitting
and damage to these systems. It may also reduce
project costs substantially.

A milk white belly with black spots and four-toed hind feet are unique
characteristics of Four-toed Salamanders. Adults inhabit moist for-
ests within close proximity of seeps, springs, and bogs. Population
declines have been documented across much of their distribution and
the Four-toed Salamander is listed as a species of conservation concern
in most Midwestern states. Conservation and management strategies
for this species need to include the protection of breeding habitat and
surrounding uplands. Landowners and land managers can benefit this
species by maintaining or restoring connectivity between natural habitat
patches, such as forest and aquatic breeding sites (e.g., seeps, springs,
bogs, and fens).

Spotted Turtles are found in wet meadows, bogs, fens, and in a variety

of other aquatic habitats. Although notoriously difficult to find in sum-
mer, on cool spring days they may be found perched basking on sedge
tussocks or other clumps of vegetation. Spotted Turtles require these

natural wetlands and are less likely to colonize a man-made farm pond,
for example.

Sphagnum moss on the margins of bogs is a favored nesting site for

Control woody plant encroachment and suc-
cession. Woody plant encroachment into these
wetlands alters local hydrological cycles and
affects the physical conditions that are needed
by wetland plants and animals. Open conditions
are a requirement of many bog-, fen-, and wet
meadow-associated species.

Limit livestock grazing in wet meadows to the
number that can maintain but not degrade
this habitat. In some areas moderate livestock
grazing can assist in maintaining desired vegeta-
tive composition and structure and help keep out
woody plants. However, excessive grazing will
be harmful as livestock trample vegetation and
eliminate important microhabitats.

Four-toed Salamanders. Females may remain with the eggs through
much of the incubation period. Studies have found that attended eggs
have a higher survival rate than those that are abandoned.

66

WWW.PARCPLACE.ORG

Zack Walker

Mike Graziano



WET MEADOWS, BOGS, AND FENS

Prohibit collection of native species in these
wetlands on your land. Collection of native
plants and animals from these wetlands for com-
mercial sale is a serious threat in the Midwest.
Private and public land managers can help
minimize this problem by their own enforcement
actions.

Avoid introduction of non-native invasive
plants and animals on your property. Species
like purple loosestrife, Phragmites, buckthorn,
and reed canary grass can destroy natural wet-
lands. They and non-native animals can cause
native species to decline.

Where feasible, avoid plowing firebreaks in
wet meadows, bogs, and fens. A firebreak in a
wet meadow, bog, or fen will act as a ditch and
cause unwanted drainage. It is better to let the
fire burn through the wetland, as it will recover.
Cutting and raking by hand in these firebreaks is
effective.

IDEAL: Refuges, Sanctuaries, and
Preserves

When benefiting amphibians and reptiles is a
PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose own-
ers wish to optimize herpetofaunal diversity
and abundance:

Control encroachment of woody plants and
ecological succession. Open or moderately

open canopy conditions are a requirement of

many species associated with meadows, bogs,
or fens.

Consider the historical landscape that
the embedded wet meadow, bog, or fen
once existed in. Use old aerial photographs
where possible to visualize habitat boundar-
ies. Restoring the surrounding habitat to its
historical conditions is likely the best choice
ecologically for the species that live in, or rely
on, the embedded habitat.

Restore natural surface water and ground-
water hydrology. Restore via plugging
ditches, tearing out tile, removing fill, using

water-control devices, or temporary dams if

p Xl
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Comparing historic and more recent aerial photography can help deter-
mine the extent of woody succession in fen habitats and help land
managers target areas requiring more intense management efforts (e.g.,
shrub or tree removal). Both of the images shown are of the same fen
system in northern Indiana. The top image was taken in 1974, and the
lower in 1998. In 1974 approximately 60% of the delineated site was
comprised of open canopy, fen habitat (green outline), but due to shrub
and tree encroachment by 1998 (lower image), less than 40% (green out-
line) of the site remained as open canopy habitat fen habitat.

necessary, without breaking the underlying
layer impermeable to water. Doing so will
help restore the unique vegetation and animal
communities in these wetlands.

* Restore and maintain herbaceous vegeta-
tion using tools such as prescribed burning,
cold-season mowing, low-impact mechani-
cal removal of woody vegetation, and low-
impact controlled grazing. Under ideal con-
ditions, these habitats and their inhabitants
respond favorably to occasional disturbances
that mimic natural processes.

* Do not plow firebreaks in wet meadows,
bogs, and fens. /nform local and regional fire
control officials of the presence of ecologically
sensitive areas and clearly delineate bound-
aries with flagging tape, tree paint, or signs.
Bogs and fens are very fragile systems. Soil
and vegetation disturbances can result from
poorly planned firebreaks.
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WET MEADOWS, BOGS, AND FENS

* Provide a native vegetative buffer zone
between the wetland and adjacent uplands
to help minimize input of fertilizers and
pollutants from the surrounding landscape.
The vegetation in such a buffer will take up
unwanted chemicals and provide additional cover
for amphibians, reptiles, and other animals.

* Prohibit commercial collection of native
species on your property. The commercial
trade in some plants and animals, including
protected species, is a major threat. Landown-

ers and managers can support efforts to mini-

By breaking and removing tile, such as the tile clay line shown in this 1 ] Wi
image, the natural hydrology of a site can be restored. Restoring mize this actlvzty.
the natural surface water conditions and groundwater hydrology will

encourage the recolonization of plants and animals unique to these

areas.

iy . Y

Wet meadows dominated by sedges and other native plant species typically have a patchwork of sedges and diverse herbaceous plants, open water
areas, and exposed mud (photo at left). For amphibians and reptiles, such as Spotted Turtles and Pickerel Frogs, this patchwork affords basking oppor-
tunities atop sedge clumps, cover against predators, and relatively easy movement through the meadow. However, when reed canary grass invades
these habitats, its rapid and dense growth soon overcrowds and shades all native plants (photo at right), resulting in the smothering of the native flora
and the loss of vegetative structure for many of the amphibians and reptiles that rely on these habitats. Stands of reed canary grass lack elevated bask-
ing sites, and the dense growth makes movement by many species difficult. In addition, burrowing into the muck around the base of reed canary grass
stands is prohibitive, as the roots form an almost impenetrable mat.

Prescribed fire can be an important management tool for the control of woody plant encroachment in wet meadows. However, poorly timed burns can
have serious negative impacts on a variety of reptiles and amphibians. Shown here is a spring burn (left) and the positive vegetative consequences later
in the season (right).
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WET MEADOWS, BOGS, AND FENS

Avoid the introduction of nonnative species.
Invasive plants are well known to alter wetland
habitats so much that unique native species
can no longer exist there. Invasive plants that
will negatively impact wet meadows, bogs, and
fens include reed canary grass, phragmites,
purple loosestrife, and Japanese Stiltgrass.

Manage beaver activities to attain desired
vegetation and open canopy conditions in
bogs. Beavers often flood existing bogs and
fens, but their actions may help restore older
wetlands that have been ditched or filled with
encroaching woody vegetation. The value of
beaver activity may not be seen until several
years after they have abandoned the wetland
or have been removed.

This is the Wet Meadows, Bogs, and Fens module
of the PARC publication, HMG-1, 2nd Edition.
ISBN 0-9667402-8-9. Please visit www.parcplace.
org for further information, copies of the complete
document, or a web-based version of these guide-
lines.
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Small streams, springs and seeps are found through-
out the Midwest. Small streams include headwater
drainages that connect to larger streams. Water to
these streams is mainly provided by rain events or
associated springs. In general, small streams are
seasonal or intermittent, with pockets of shallow
water persisting even as the streams dry up. Their
substrates are generally rocky or sandy, along with
associated debris (leaves, grasses, wood, etc.).
Due to the limited flow and shallow depth, small
streams typically lack fishes that prey upon many
amphibians and reptiles. Because small streams,
springs, and seeps are often isolated from other

bodies of water by terrestrial habitats, they are
an example of an embedded habitat with a larger
matrix.

Springs and seeps are surface exit points for water
that has been traveling underground. A specific set
of subsurface features, such as rock formations or

SMALL STREAMS, SPRINGS, AND SEEPS

geologic faults, must be present in the landscape for a
spring or seep to form. Springs provide a continuous
flow of cold, mineralized groundwater that serves as a
constant water source for streams and rivers. Seep(age)
s are characterized by a constant or near-constant sup-
ply of groundwater. They are usually shallow, muddy
areas with a variety of herbaceous plants.

Small streams, springs, and seeps support a wealth
of biological diversity, especially amphibian species.
Many salamander species are strongly associated with
these aquatic habitats for the majority of their life his-
tory, while other amphibian and reptile species use
these habitats for some portion of their life history
needs, such as breeding, dispersal, foraging, or shelter
from drought and cold. The importance of protecting
these aquatic habitats cannot be overstated for the con-
tinued persistence of many amphibian species.

Jeff Briggler
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SMALL STREAMS, SPRINGS, AND SEEPS

MANAGEMENT GUIDELINES

Many salamander species associated with small streams, springs, and
seeps also rely on surrounding upland habitats and live in the interface
of stream and forest. Many small streams that are important to sala-
manders may only hold water for a portion of the year.

-

Scott Gibson

Small streams, springs, and seeps are embedded within other habitat
types such as forests, and as such they may be negatively impacted

by surrounding land management activities. They provide important

habitat for many different species of amphibians, including salamanders
such as the Red and Southern Two-lined Salamander.

*  Meet or exceed forestry and agricultural Best
Management Practices and Streamside Man-
agement Zone standards for stream health. For
links to each state’s BMPs, visit www.forestrybmp.

net.
*  When possible, exclude or limit livestock access ; : oo g
. . . A ¢ s v il A X
to stream, spring, and seep habitats. Livestock 2 : SRR et
. . . Although they may sometimes appear small and insignificant, springs,
will tr al’l’lple microhabitats and waste pr oducts such as this stone-lined spring at an abandoned homestead, provide
. . . . important habitat for many species of amphibians and reptiles, espe-
will cause eutr Ophlcatlon, oxygen depletwn, and cially salamanders. These habitats are very sensitive and should be

death ofamphibian Iarvae protected from runoff and sedimentation.

* Minimize or eliminate agricultural, industri-
al, and residential contaminants, nutrients,
sediments, and silt in watersheds containing
springs and headwater streams. Control runoff
and production of these various forms of pollution.

* Minimize or control motorized vehicle
(including ATYV) access to stream channels.
Such activities will disrupt and destroy sensi-
tive microhabitats and cause pollution.
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SMALL STREAMS, SPRINGS, AND SEEPS

* Try to avoid using fertilizers and pesticides
around streams, springs, and seeps. If chem-
icals must be used, be sure to adequately
buffer these sensitive areas, use the correct
formulation, and follow label directions. The
directions on the labels are government man-
dated and have been tested for safety. Use
the minimum amount necessary to achieve the
management objective. Ensure there is an ade-
quate buffer to prevent runoff. Do not empty or
clean containers in streams or other wetlands.

* Minimize use of riprap for shoreline stabi-
lization. Borders of large rocks can impede
turtle movements between aquatic habitats and
upland nesting sites.

* Restrict and/or closely regulate collection
and use of salamanders as bait. Such prac-
tices impact populations at areas of collection
and also risk introductions where they did not
previously occur. Similar concerns relate to
crayfish and minnows.

« Evaluate beaver populations and their effects
in the target area and control their num-
bers if necessary. Protect springs and seeps.
Although not always a problem, beaver pond-
ing of streams may cause loss of the seep habi-
tats and the stream environment within which
a specialized suite of species live. Creation of
beaver ponds will alter the species composition.
Strive to understand the historical use patterns.

* Minimize the number of road crossings over
streams. The more crossings, the greater the
chances of pollution and direct alteration of
small streams, springs, and seeps.

* Remove trash dumped into mouths of seeps
and springs. Restrict access to minimize/pre-
vent illegal dumping of waste.

IDEAL: Refuges, Sanctuaries, and
Preserves

When benefiting amphibians and reptiles is a
PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose own-
ers wish to optimize herpetofaunal diversity and
abundance:

Greg Lipps

Small streams, springs, and seeps provide important breeding and overwin-
tering habitat for Red Salamanders. These large, colorful salamanders are
rarely encountered as they spend a majority of time in burrows in springs
and seeps, or under logs or other cover in surrounding forest. Like other
many other salamanders they rely on clean, clear water and populations are
negatively affected by water pollution and sedimentation.

Mike Graziano
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Long-tailed Salamanders may be found under rocks, logs, and other
structures along the margins of small streams, springs, and seeps. Dur-
ing the winter adults overwinter close to the water’s edge, in surround-
ing forest. Activities that result in surface runoff into seeps, springs,
and streams can negatively impact Long-tailed Salamander populations.
Examples include acid drainage from strip mining, sedimentation from
timber harvesting activities, and runoff from roads. Increased stream
water temperatures (from loss of canopy cover after timber harvesting)
may also negatively impact populations.

Zack Walker
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Streamside Salamanders have a very restricted distribution in the Mid-
west, being found only in southeast Indiana and southwest Ohio, in the
Interior Low Plateau and North Central Tillplain ecoregions. They are
closely associated with small rocky first- and second-order streams
(that often only hold water during the rainy season), in hilly forested
habitats, in limestone regions. Outside of the breeding season they

are rarely encountered, because they spend considerable time under-
ground, or under surface cover. Timber harvesting and other activities
that disturb small streams and the forest that surrounds them will nega-
tively impact this species.

* Avoid clearing or replacing natural veg-
etation along stream edges. Maintenance of
canopy vegetation in stream riparian zones will
help keep water temperatures cool and amphib-
ian (especially salamander) diversity high.
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Southern Two-lined salamanders can be found hidden under rocks,
logs, and leaf piles along the margins of small streams and springs.
During the breeding season many females will actually attach their eggs
to the underside of submerged rocks on stream bottoms. Eggs are laid
and attached singly, as shown. Cool, clear water is required for egg
and larvae development. Loss of forested habitat surrounding aquatic
breeding sites, timber harvesting activities, and runoff into streams
have the potential to cause population declines.

& = by,
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Female Northern Dusky Salamanders remain with their eggs (top image)
for the duration of the incubation period and for a short amount of time
after the eggs hatch (the lower image shows recently hatched larvae).
During this period females may defend their brood against predators.
The larvae are very sensitive to water sedimentation and pollution

* Consider the historical landscape that the
embedded small stream, spring, or seep once
existed in. Use old aerial photographs where
possible to visualize how elements of the land-
scape related to one another prior to human

manipulation. Restoring the surrounding habi-
tat to its historical conditions is likely the best
choice ecologically for the species that live in,
or rely on, the embedded habitat.

Maintain stream floodplains in natural veg-
etation and avoid alteration. Natural veg-
etation in floodplains will slow flood rates,
increase the nutrient content of floodplains, and
replenish small pools. Complexity of habitats in
such zones ensures that a diversity of amphibi-
ans and reptiles will use these areas extensively.

Provide upland forested buffer habitat along
the stream’s riparian zone. Buffers should
be as wide as possible. A minimum of two tree
heights (100-150 feet) is important for water
quality, organic inputs, and riparian habitat for
stream amphibians.

Leave snags, other coarse woody material,
and rocks in streams to provide microhabi-
tat. All these structures provide refugia for
amphibians and reptiles. Juvenile and larval
amphibians use these structures extensively.

Retain natural stream channel undulations,
backwater areas, and floodplains. Do not
channelize streams. Such alteration of stream
courses removes habitat diversity that is impor-
tant to amphibians and reptiles and the food
web on which they rely.

Avoid storing chemicals, salt, manure, and
other possible contaminants near streams.
Control placement of such chemicals to prevent
leakage and inadvertent input into streams.

Do not alter spring flows and do not disturb
the associated seep areas. These small habitats
are critical to several species of salamanders.
Alteration of any kind will cause population
decline and potentially lead to extirpation (i.e.,
local extinction). Provide overflow if springs
are boxed.

Remove exotic vegetation. Non-native vegeta-
tion tends to overtake small streams and seeps,
rendering them uninhabitable by the amphib-
ians that need intact systems.
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SMALL STREAMS, SPRINGS, AND SEEPS

Avoid the use of chemicals in or around
streams, springs, and seeps. [f chemicals
must be used, be sure to adequately buffer
these sensitive areas, use the correct formula-
tion and follow label directions.

Restrict activities upstream that could
introduce contaminants downstream (e.g.,
water treatment plants, mining). Think at
the landscape level. Remember that whatever
is introduced upstream will likely make its way
all the way downstream. Contaminants can
affect a large area.

Meet or exceed forestry and agricultural
Best Management Practices and Streamside
Management Zones standards for stream
health. Meeting stream BMPs and SMZ stan-

dards is a good first step in providing habitat
for amphibians and reptiles. For links to each
state’s BMPs, visit www.forestrybmp.net. In
some cases, SMZs are adequate to protect
aquatic-related amphibians and reptiles, how-
ever, in other cases, these practices may need
to be modified, especially for species that
migrate or disperse in and out of adjacent
upland habitats.

This is the Small Streams, Springs, and Seeps
module of the PARC publication, HMG-1, 2nd
Edition. ISBN 0-9667402-8-9. Please visit www.
parcplace.org for further information, copies of
the complete document, or a web-based version of
these guidelines.
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Chris Phillips

Rivers and large streams are the natural drainages for to microhabitat features and presence of predatory
watersheds in the Midwest. They are responsible for fishes. High-order rivers and streams are character-

the deposition of large amounts of sediment, giving
floodplains some of the richest topsoil in the world.
Rivers and streams vary along a gradient related to
the “order size” of the waterway. Amphibian and
reptile communities vary along this gradient due
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Hellbenders are the largest salamanders in the Midwest. They are
found in southern Ohio, southern Indiana, southern lllinois, and Mis-
souri in the Ozarks, Interior Low Plateau, North Central Tillplain, and

Western Allegheny Plateau ecoregions. An entirely aquatic species,
hellbenders require clean, clear-flowing water, and structural cover,

In addition to providing important habitat for many species of amphib- poorly within its Midwestern range and is listed as endangered in eve|

such as large rocks, under which they can hide. The species is faring

ry

ians and reptiles, Midwestern rivers provide water for drinking and state in which it is found. Population declines have been attributed to

irrigating crops. Many large rivers are also used as transportation cor- collecting, pollution and siltation. Unfortunately these harmless sala-
ridors for the movement of cargo. manders are also often caught by anglers and killed.
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ized by considerable depth, strong currents, extensive
floodplains, low gradients, and pass large volume of
water, while lower order streams typically have shal-
low, rocky bottoms, steep gradients and lower flow
rates.

In the Midwest, as in much of the United States,
flooding from rivers and streams has also caused
severe damage to homes, businesses, and agricul-
ture. Because of this, humans have attempted to
control them to prevent flooding beyond the main
river and stream channels. Further manipulation of
rivers and streams has been undertaken to facili-
tate navigation. These measures have extensively
altered these important ecosystems by removing
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habitat and impacting natural water fluctuations.
Other threats to amphibians and reptiles in river
and stream systems include changes in water qual-
ity, increased erosion and sedimentation, inciden-
tal mortality by anglers, and introduced predatory
fish.

Rivers and streams provide crucial habitat for
many species of reptiles and amphibians. Numer-
ous species have adapted to cope directly with
river life. Hellbenders and Mudpuppies, for exam-
ple, spend their entire lives in these aquatic sys-
tems, and many species of turtles leave only to lay
eggs. Rivers and streams are also very important
for other species of amphibians and reptiles which
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use these habitats less frequently throughout their
lives. Many more depend on the floodplain and its
periodic flooding for foraging and breeding. Pro-
tection of rivers and streams from degradation not
only benefits numerous aquatic species (amphib-
ians, reptiles, fish, crayfish, etc.) but also provides
clean drinking water for humans.

Jeff Briggler

MANAGEMENT GUIDELINES

Meet or exceed forestry and agricultural
Best Management Practices and Stream-
side Management Zones. [f your situation
is not covered by these guidelines, consider
contacting PARC, NRCS, your state forestry
commission, or your state Natural Heritage
agency to determine what riparian zone man-
agement practice will best benefit your local
amphibians and reptiles.

Try to avoid using fertilizers and pesticides in
or near rivers. If chemicals are required, be
sure to adequately buffer rivers, use the cor-
rect formulation, and follow label directions.
The directions on the labels are government
mandated and have been tested for safety. Use
the minimum amount necessary to achieve man-
agement objectives. Ensure there is an adequate
buffer to prevent runoff.

Wood Turtles do not reach sexual maturity until between 14 - 18 years.
Mating activities typically peak in spring and fall, just after and prior

to winter dormancy, with mating often occurring underwater. Females
nest between May and July in surrounding open, sunny locations, and
hatchlings do not emerge until between mid-August and early October.

Downed timber in rivers provides important habitat for basking, as well
as structural refuge sites under the water’s surface. This section of
river in lowa provides habitat for Wood Turtles.

* Minimize activities that alter flow or tem-
perature regimes. Discharges from dams
should be scheduled to coincide with natural
flooding cycles and to maintain base flow rates
during drought periods; natural seasonal flow
and temperature regimes should be main-
tained.

*  Minimize or exclude industrial, agricultur-
al, and residential runoff. Waters from these
sources carry pollutants that can harm aquatic
life, including amphibians and reptiles.

* Limit or avoid livestock watering activities
in rivers, use water gaps, or develop alter-
native off-site watering sites. Livestock will
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Unrestricted livestock
quality. Where possible, provide livestock with alternate water sources and install fencing to keep them out of these sensitive habitats. The right image
shows water tanks and fencing to keep livestock away from a riparian buffer zone.

trample eggs in turtle nesting sites and their
waste products may cause eutrophication, oxy-
gen depletion, and amphibian larval death.

Stabilize impaired riverbanks to allow
wildlife access corridors to floodplains and
upland nesting sites. Steep, undercut, and
blocked banks prevent animals from moving
back and forth between rivers and the adjacent
uplands.

access to aquatic habitats can result in trampling of streamside vegetation, erosion and sedimentation, and ultimately poor water

Map turtles (top left) can be relatively common residents of larger river
systems within the Midwest. Their diet is rather specialized and con-

sists primarily of freshwater mussels (top right), snails, and crayfish.
Freshwater mussels and map turtles require clean water to survive
(bottom left): sedimentation in our rivers kills mussels and results in

declines of map turtles.

Restrict public access to nesting sites and
other sensitive habitats. Turtle nesting sites
along river banks and in riparian zones can be
adversely impacted by excessive recreational
activities such as camping during the nesting
season.

Keep snag removal activities to the mini-
mum necessary for boat traffic. Components
of a river’s flow regime, woody and rocky
structure provide important shelter, basking,
and other microhabitat.

Avoid introducing non-native game fish and
other exotic species. Propagation and stock-
ing projects should focus on the restoration of
native fishes, mollusks, and invertebrates.
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Zack Walker
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Alligator Snapping Turtles are the largest freshwater turtle in North

tions. Most would welcome useful educational
materials.

Roads should be routed to avoid floodplains
and nesting areas. Road mortality of amphib-
ians and reptiles is usually highest in these
areas.

Dispose of uncontaminated dredge spoil
to areas that would benefit nesting turtles.
Although dredging degrades habitat quality
for some species, spoil piles that are high in
sand content can serve as important turtle
nesting habitat if deposited above the high-

America. Unfortunately, they are also one of the rarest turtle species
in the Midwest due in large part to overharvesting. Their technique
for capturing food is quite unique - they lie at the bottom of a body of
water with their mouth held open while a pink wormlike projection on
the floor of their mouth wriggles to attract prey. They do not travel far
from a river’s edge to nest, thus they rely on vegetation-free sandbars.

water mark along the shore or as created
islands. NOTE: Professional input from local
herpetologists might be needed as new sandy

Chris Phillips

Sand bars provide important nesting and basking areas for several spe-
cies of aquatic turtles, such as map and softshell turtles. Water level
manipulations that raise levels during summer months drown turtle

eggs.

Limit harvest and indiscriminant Kkilling
of amphibian and reptile species and/or
enforce existing regulations more strictly.
Shooting basking turtles and snakes for sport
remains a persistent problem throughout parts
of the Midwest as does killing of Hellbenders
and Mudpuppies by fishermen who mistakenly
fear they are venomous or impact sport fish
populations. These practices may be contribut-
ing to the decline of some species.

Provide conservation-related educational
materials to boaters, fishermen, and other
recreational visitors. These users would likely
aid in amphibian and reptile conservation if
they knew the problems and potential solu-

beaches can also attract egg predators and, in
some cases, elevate nest loss.

Rock filled crib docks are always preferred
over sheet steel covered docks. Complex
interiors provide habitat for a variety of semi-
aquatic snake species and other wildlife.

Avoid filling in wetlands connected to riv-
ers and river floodplains. Amphibians and
reptiles use such habitats extensively.

Remove trash and police boat launch and
recreation areas for persistent offenders.

IDEAL: Refuges, Sanctuaries, and Pre-
serves

When benefiting amphibians and reptiles is a
PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose own-
ers wish to optimize herpetofaunal diversity
and abundance:

Avoid clearing vegetation along river banks
or replacing natural vegetation with non-
native species. Vegetation cover along river
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banks provides habitat for many species of
amphibians and reptiles. Vegetation cover will
minimize thermal variation and bank erosion.

* Restore upland buffer habitats along the
river’s riparian zone. 4 width of several hun-
dred feet is recommended.

* Allow natural movement of sand and gravel:
retain sand and gravel bar-related processes
by avoiding in-stream mineral extraction,
vehicular traffic, and other disruptions to
riverbeds. Sand bars and other open habi-
tats in and along rivers provide basking sites
and, most importantly, nesting sites for turtles.
Allowing natural formation of such places will
also enhance natural ecological processes in
the river and benefit many other species.

Mupuppies are large, entirely aquatic, salamanders. They inhabit large
streams and lakes in the Midwest. Relying on their skin and exposed
gills for respiration, the species is sensitive to pollutants and changes
in water quality. Population declines have been observed in areas of
the Great Lakes where chemicals have been used for sea lamprey con-
trol.

Spiny Softshells inhabit rivers and large streams across much of the
Midwest. Water pollution, exploitation, and loss of nesting habitat have
contributed to population declines.

Dams create a barrier effect to the movements of riverine fish, amphib-
ians, and reptiles, essentially isolating populations on either side of the
dam wall. The effects from the loss of genetic exchange on populations
are unknown. In addition, the lake-like conditions created upstream are
unsuitable for some species, and have actually contributed to popula-
tion declines (e.g., hellbenders).

* Avoid alteration of river undulations and
backwater areas. Do not channelize rivers and
large streams. Channelization destroys many
microhabitats used by amphibians and reptiles
in water and along the banks.

* Allow the natural buildup and movement of
coarse woody materials, banks, and rocky
structures. Do not remove snags and rocks.
These structures are used as basking sites by
snakes and turtles.

* Exclude point source and non-point source
pollution. Seek ways to minimize or eliminate
such sources of pollution.

* Try to avoid using agricultural chemicals
near rivers. Always follow label instructions
and properly disposal of empty containers.
Do NOT rinse canisters or equipment in river or
stream water.

* Limit or avoid the use of rip-rap, bulkheads,
or other structural modifications that could
trap or impede movements of amphibians
and reptiles. Unnatural objects around the
shoreline inhibit the use of these areas and inter-
fere with movements into and out of the water.
Rip-rap can trap animals (particularly turtles)
and cause inhumane deaths.

This is the Rivers and Large Streams module of
the PARC publication, HMG-1, 2nd Edition. ISBN
0-9667402-8-9. Please visit www.parcplace.org for
further information, copies of the complete docu-
ment, or a web-based version of these guidelines.
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HARDWOOD FORESTS

The deep shade provided by the continuous overstory
of a mature hardwood forest encourages a relatively
open understory. Conditions are cooler than nearby
open habitats, and the thick leaf litter and extensive
root systems help to create a moist, three-dimensional
forest floor structure. Downed and decomposing logs,
limbs, and leaves provide critical microhabitats for
many herps and their prey. The understory and herba-
ceous groundcover can be species-rich: shrubs, vines
and younger trees add vertical structural. In many
areas of the Midwest, these forests also have numer-
ous wetlands imbedded in them, greatly enhancing
their value for both reptiles and amphibians.

Upland hardwoods generally consist of either
oak-hickory or maple-beech-birch forests, while
flatwoods and bottomland hardwoods are primar-
ily dominated by sugar maple and beech. To the
west, the forested landscape ultimately gives way
to savanna, principally in Illinois, Iowa, and Min-

nesota, but as far east as some areas of Indiana,
Michigan, and Ohio. Within the forest-woodland-
savanna transition, forests consist of primarily
deciduous mixed forests of oak, hickory, maple,
and basswood.

Deciduous hardwood forests once blanketed much
of the Midwest. Today, because of human activity,
primarily in the form of conversion to agriculture
(clearing, plowing, grazing), as well as industrial
and urban development, few extensive tracts of
forest remain. In the case of woodland/savanna,
less than one percent of the historic forests still
exist.

The diversity of amphibians and reptiles found
in any hardwood forest depends on many factors,
including forest structure, canopy openness or
closure, and the history of the landscape. Slope,
aspect, latitude, temperature, and moisture all
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Downed trees, coarse woody materials, and a well-developed humus
layer and soil structure on the forest floor provide critical microhabitat
for many species of salamanders.
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Hardwood forests provide a diverse array of microhabitats that help
support a wide variety of amphibian and reptile species. Canopy open-
ings facilitate behavioral thermoregulation, allowing reptiles in particu-
lar to shuttle between sunny and shady locations. Thick accumulations
of leaf litter offer a moist refuge for amphibians, and also provide a
smorgasbord of invertebrate prey.

influence which species are present. Forest struc-
ture and canopy openness varies across the land-
scape due to tree density, gaps in the forest created
by tree blow-downs, and amount of edge habitat.
Generally, most amphibians rely on cooler, moist

Expanses of continuous forest were once common in the Midwest land-
scape. Today, many forested areas have been fragmented by roads
and development.

N -

Box turtles are inhabitants of large forested areas in the Midwest.
Females may travel considerable distances (over 1/4 mile is not uncom-
mon) in search of suitable nesting sites to lay their eggs. Unfortunately
populations have declined in many areas due to habitat loss, road
mortality, and collection for the pet trade. Raccoons also exert a con-
siderable toll on populations; in some areas they are responsible for
destroying close to 100% of nests.

4

Common Five-lined Skinks are named for the appearance of juveniles
and young adults, which look completely different from older adults.
Younger individuals are patterned with five whitish stripes that run
down their back. Juveniles of the species also possess a bright metal-
lic blue tail. As individuals mature they lose their vivid tail coloration
and the stripes fade. Common Five-lined skinks are abundant in older
hardwood forests where they get inside crevices of old trees in search
of prey and safety.
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habitats to stay hydrated, whereas most reptiles
need more sunlight and higher temperatures.
Thus, a mosaic of microhabitats in a hardwood
forest will support a higher diversity of herps than
a forest with uniform environmental conditions.

Amphibians and many reptiles are important
players in energy dynamics in forests, as the
energy flow through them can be substantial. In
one study in a forest of the northeastern United
States, the biomass (energy in animal tissues per
square meter) of a single red-backed salamander
population in New Hampshire was twice that of
all birds during peak breeding season and about
equal to that of all small mammals in the area.

How humans historically used the land in an
area affects which species occur there. Severely
degraded soils from centuries of intensive agri-
culture will support fewer species than soils in
areas that have largely remained forested. Acid
precipitation from human activities far away also
impacts herps on the forest floor and in aquatic
systems associated with hardwood forests. Fewer
salamanders have been found in areas of forests
with low pH soils than in areas with more neutral
pH.

Jackie Grant

MANAGEMENT GUIDELINES

Mike Graziano

() AL Qb 9 .,
An upper Midwestern species, the Blue-spotted Salamander is an
inhabitant of forested areas that contain suitable fish-free wetlands for
breeding. As with all amphibian species, the building of roads between
their terrestrial environment and wetlands used for breeding threatens
populations.

Nathan Engbrecht

L

Cope’s Gray Treefrogs are primarily residents of deciduous and mixed
forests in the Midwest. Their diet consists of insects and other inver-

tebrates. They hibernate on land under leaf litter, logs, and even in old
tree hollows. The introduction of fish into ponds used for breeding can
negatively affect populations of this species.

* On logging sites where options exist, favor
site preparation techniques that minimize
soil disturbance. Such efforts will reduce mor-
talities and loss of suitable microhabitats.

*  When possible, harvest trees during drier
periods or periods with snow cover, and use
low-pressure tires. Harvesting during periods
when the soil is dry or frozen minimizes rutting
and disturbance to soil structure.

* Leave stumps, some logs, dead standing
snags, other coarse woody material, and
slash following timber harvests. Many
amphibians and reptiles require woody mate-
rials and stump holes for shelter, nesting, and

foraging.
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Leave large cull trees or patches on harvest-
ed sites whenever practical. These patches
may sustain pockets of intact forest floor cover
and habitat for shade-dependent species until
the surrounding harvest area begins to recov-
er.

Meet or exceed existing Best Management
Practices for sediment and erosion control.
Doing so will preserve important microhabi-
tats on the forest floor and protect nearby
streams and wetlands.

When timber is harvested, consider har-
vesting techniques such as group selection,
single-tree selection, or small clearcuts.
Seek to minimize the impacts of the harvest
prescription on the forest floor.

Limit construction of new logging roads
and staging areas - return the natural con-
tours and conditions of such areas when
they are no longer needed. Minimize the
footprint of your operation in the harvested
area.

Provide aquatic connectivity by assuring
that culverts under roads are properly
designed. Culverts should be as large as pos-
sible and placed such that herps can enter and
exit easily.

When using fertilizers and pesticides, be
sure to follow label directions and ade-
quately buffer aquatic habitats embed-
ded within forests (e.g. seasonal wetlands,
streams, rivers). The directions on the labels
are government mandated and have been
tested for safety. Use the minimum amount
necessary to achieve management objectives.
Ensure there is an adequate buffer to prevent

runoff.

Identify and protect embedded habitats
such as seasonal wetlands, wet meadows,
bogs, fens, small streams, springs, seeps,
rock outcrops, glades, talus, and caves.
Provide connectivity between these habitats
and any forested habitat. These microhabi-

tats are important for breeding sites, foraging
areas, and hibernacula. Without them many
species of amphibians and reptiles will not be
present in the forest.
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Scott Ballard

ing sensitive periods, such as during the breeding season. Informative
signs can help explain why seasonal road closures are necessary, and
can also provide information on laws that protect amphibians and rep-
tiles. This interpretive sign, created collaboratively by the US Forest
Service and the lllinois Department of Natural Resources, is placed at
each end of Snake Road in the Shawnee National Forest. It provides
information on seasonal road closure dates, and interprets laws and
protection for migrating amphibians and reptiles.

Scott Ballard

LSRR

Culverts placed at strategic locations can help reduce amphibian and
reptile road mortality. This image shows a dry, slotted top, under-road
culvert (with drift fencing) that was installed to help reduce vehicular
mortality of migrating timber rattlesnakes from hibernating bluffs to
floodplain forest in southern lllinois.
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Steve Paes

Older hardwood forests tend to have a more developed humus layer

IDEAL: Refuges, Sanctuaries, and

Preserves and subsoil structure which provides better habitat for fossorial sala-

When beneﬁting amphibians and reptiles is a mgn:;:; (i.e., salamanders that like to dig down, or live in crevices in

PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose own-
ers wish to optimize herpetofaunal diversity
and abundance:

* Maintain or restore native forest cover. Pro-
tect stands of older trees, especially old-growth
stands, from harvest. Maintain a diversity of
forest age classes, densities, and structures
either within the same stand or among adja-
cent stands. While many mesic hardwood-
related amphibians and reptiles need mature { ) ,

Ring-necked Snakes are a small, secretive species that favors moist

fOl" est stands, others r equire a variety Of struc- conditions found under leaf litter, rocks, logs, and other woody materi-

as : als. As they are closely tied to the forest floor environment, activities
ture and comp osition 1 egimes. that alter substrate moisture and temperature, such as timber harvest-
ing activities and prescribed burning, may affect populations.

Carl R. Brune
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* Maintain or restore downed woody materi-
als on the forest floor. Allow limbs and snags
to stay in place and decompose naturally.
Salamanders and their invertebrate prey use
such microhabitats extensively.

bogs, fens, small streams, springs, seeps,
rock outcrops, glades, talus, and caves. Pro-
vide connectivity of these habitats to remain-
ing forested habitat. These microhabitats are
important for breeding sites, foraging areas,
and hibernacula. Without them several spe-
cies of amphibians and reptiles will not be
present.

* Identify and protect embedded habitats
such as seasonal wetlands, wet meadows,
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The moist conditions of the eastern Midwest support continuous
expanses of forest. In contrast, due to the drier conditions in the west-
ern regions of the Midwest, hardwood forest is largely confined to ripar-
ian corridors.

Jeff Briggler

HARDWOOD FORESTS
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Within the Midwest Ringed Salamanders are found only in the Ozark and
Ouachita Mountains of Missouri, in the Ozarks ecoregion. They occur

in forested habitats in close proximity to suitable aquatic breeding sites
(e.g., fish-free ponds and pools). Outside of the breeding season they
are rarely encountered because they spend much of their time in sub-
terranean burrows. Because of their restricted and patchy distribution
(they are only found near suitable breeding sites) Ringed Salamanders
are extremely vulnerable to the loss of aquatic breeding sites and the
forest that surrounds them.

Avoid fragmenting large blocks of forests
with roads, field crops, developments, or
other barriers. Habitat fragmentation creates
small population sizes that are subject to a host
of problems, especially if individuals cannot
migrate between remaining habitat fragments.
Some species will not cross open spaces, and
those that try are subject to exposure, desicca-
tion, and predation.

Harvest timber using techniques such as
group or single-tree selection, or small
clearcuts. Where shade-dependent species or
mature forest obligates are a concern, leave
patches of large trees. Forested habitat can
serve as refugia for forest-dwelling animals
from which they can more easily disperse and
repopulate harvested areas as they mature.

Where early successional obligate species are
a concern, small clearcuts may help them.
Where both late- and early successional spe-
cies are present, a patchwork of harvest prac-
tices may be appropriate.

Manage deer populations so that forests will
maintain understory structure crucial to
amphibians and reptiles. 7oo many deer can
have negative impacts on the herbaceous and
shrub layers in hardwood forests. Salaman-
ders climb onto this vegetation to forage on
insects on wet nights.

Ensure that the forest floor structure is
maintained in as natural a state as possible.
Leave logs, snags, leaves, and other woody
materials on site; replace as needed.

Minimize or eliminate barriers to dispersal
across the landscape between forest frag-
ments, leave or add windbreaks and hedge-
rows and make them as broad as possible.
Most species risk exposure to predation and
desiccation if they try to cross open spaces.

To the extent possible, mimic natural dis-
turbance patterns, such as wind-throws and
fire, when conducting forest management
activities. Such actions provide natural open-
ings in the canopy and alter the forest struc-
ture, thus making these small places attractive
to species that could not survive in a closed
canopy forest.

Avoid locating trails through core habitat,
seasonal wetlands, and intact old-growth
forests. Trampling of the leaf litter, downed
woody materials, and other microhabitat fea-
tures on the forest floor can impact salaman-
der populations. Public access to wetlands via
trails increases the chances for pollution and
collection of amphibians and reptiles.

Carefully monitor the use of insecticides for
control of gypsy moth and other invasive
insects.  Non-targeted insects, specifically
moths, are often affected, impacting the prey
base of amphibians and reptiles.
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This is the Hardwood Forests module of the
PARC publication, HMG-1, 2nd Edition. ISBN
0-9667402-8-9. Please visit www.parcplace.org
for further information, copies of the complete
document, or a web-based version of these guide-
lines.
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Coniferous forests are found primarily across two
regions of the Midwest including the northern
regions of Michigan, Wisconsin, and Minnesota
(within the Superior Mixed Forest and Great Lakes
ecoregions) and the Black Hills ecoregion of South
Dakota. The northern forests were historically
comprised primarily of pine and other evergreen
species, however due to extensive logging and sub-
sequent clearing and development, only about 20
percent of these areas remain intact. Across much
of northern Michigan, Wisconsin, and Minnesota,
deciduous species such as red maple, aspen, and
paper birch have become more dominant in forests
that were historically coniferous. The mixed for-
ests that remain today include a succession from
quaking aspen, paper birch, and jack pine to white
spruce, black spruce, and balsam fir. Pine forest in
this region includes Great Lakes pine forest (white
pine, red pine, paper birch, aspen) and jack pine
forest (jack pine, red pine, oak, hazel). Human

Scott Gibson

activity, primarily in the form of suppression of
natural fire regimes, has also impacted the pon-
derosa pine forests of the Black Hills ecoregion of
South Dakota.

3

Scott Gibson

The relatively open conditions of some pine stands in the Midwest pro-
vide ideal basking conditions for several species of reptiles, such as
Western Foxsnakes and Eastern Hog-nosed Snakes.

P

Coniferous forests are comprised of predominately
evergreen species that can tolerate cold tempera-
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tures and dry, acidic soil. Their root systems are
generally shallow, which leads to the formation of
windthrow (tip-up) mounds and pits that provide
extensive wildlife habitat. The subterranean pas-
sageways created by these windthrow mounds,
as well as decomposing logs and other woody
materials provide critical microhabitats for many
species of amphibians and reptiles. Compared to
deciduous forests which develop on moister, more
organic soils, coniferous forests tend to have a
lower diversity of herbaceous vegetation, shrubs,
and understory trees.

Diverse structure and a mosaic of microhabitats in
coniferous forests will support a higher diversity
of herps than a forest with uniform environmen-
tal conditions. Amphibians will generally favor
moister microhabitats that help maintain critical
skin moisture, whereas reptiles are more apt to
exploit a range of conditions, including drier,
sunny canopy openings as well as moist, cooler
areas.

Jackie Grant

wiede

Pure coniferous stands are rare in the Midwest. Stands of White Pine,
such as this one in Michigan’s Upper Peninsula, are intermixed with
deciduous species such as sugar maple, aspen, and birch.

MANAGEMENT GUIDELINES

* Maintain connectivity of suitable habitats
to facilitate dispersal and migration of rep-
tiles and amphibians between forest stands.
In some cases, retaining corridors may be

an appropriate way to link suitable habitat.

Stands that are separated from other for-

ested stands by unfavorable habitat may limit

the movement of amphibians and reptiles.

Select locations for roads, fields, and openings

carefully to avoid fragmenting forests. When

establishing wildlife food plots, stay within
the footprint of previous disturbances to avoid
additional impacts.

Y S S

Eastern Red-backed Salamanders are a common resident of forest litter
in deciduous, coniferous, and mixed-coniferous forests in the eastern
portion of the Midwest. In most populations, the species can occur in
two color phases, one with a red stripe (red-back phase) and one with-
out the stripe (lead-back phase), as shown above. Eastern Red-backed
Salamander populations are negatively affected by loss of forest litter.

* Allow dead, fallen trees and woody materi-
als to remain and decompose naturally on
the ground. These microhabitats are essential
to forest floor amphibians and reptiles.

* Limit pedestrian and motorized vehicle
access, including off road vehicles (ORVs).
Limiting human access will reduce the number
of places that amphibians and reptiles will be
killed on roads and trails, their habitat tram-
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Common Gartersnakes are another common resident of many forests.
They prefer sunny areas where the canopy is relatively open , and are
also often observed hunting around small streams and ponds within
forests.

pled, and animals removed for the illegal trade
in animals.

Stabilize roadbeds and trails if erosion is
a problem. Erosion of road and trail beds
causes siltation in streams.

Manage deer populations so that forests will
maintain understory structure crucial to
amphibians and reptiles. Too many deer can
have negative impacts on the herbaceous and
shrub layers in coniferous forests. High deer
density also facilitates sugar maple invasion
of hemlock stands. Removal of moss and duff
layer by deer could eliminate local salamander
populations.

Where possible, maintain forest canopy
cover in its natural, unmanaged state. Can-
opy cover helps maintain cool temperatures

o < S DR

The Red-bellied Snake is a small, secretive species that spends much of its time under leaf litter and woody materials. Their diet is primarily comprised

The structural complexity and moist soil conditions on the floor of this
white cedar stand in Michigan provides habitat for Wood Frogs, Pickerel
Frogs, and Blue-spotted Salamanders. Massasaugas have also been
observed to occasionally use these areas.

and moist environments on the forest floor for
salamanders, Wood Frogs, and small snakes
such as Red-bellied Snakes.

* Minimize soil disturbance (e.g., tire ruts,
soil compaction) when using heavy equip-
ment. Use low-pressure tires and limit equip-
ment use to drier seasons or when the ground
is frozen. Heavy equipment can disturb and
compact soil, increase erosion and sediment,
disrupt vegetative succession, and provide dis-
tribution corridors for exotic plants. Although

R g . »

of slugs, earthworms and other invertebrates. They typically have a brown back (at left) and the belly is red (as their names implies — see picture at
right). Leaving woody materials, and other forest floor cover, in place will benefit this species.
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Nathan Engbrecht
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manders and frogs. For example, vernal
pools with mounds of sphagnum moss growing near the water appear to provide favored nesting conditions for Four-toed Salamanders (at right). Four-
toed Salamanders are vulnerable to activities that degrade or destroy aquatic breeding sites and surrounding forested habitat. Landowners and land
managers can benefit this species by protecting aquatic breeding sites and surrounding upland habitats and by restoring corridors of natural habitat
between breeding sites and forest patches.

some amphibian species may be able to breed
successfully in tire ruts on low-traffic roads,
the detrimental effects of excessive soil com-
paction and disturbances may outweigh the
benefits.

Leave large cull trees or patches of trees on
harvested sites whenever practical. These
patches may sustain pockets of intact forest
floor cover and habitat for shade-dependent
species until the surrounding harvest area
recovers to later succession stages.

Minimize fragmentation of large tracts of
forest. Fragmentation creates small popu-
lations with all the problems of inbreeding
and susceptibility to disease and predation.
Where possible, place roads and other barri-
ers around rather than through forests tracts.

Whenever feasible, thin plantations, extend
rotation age, and use prescribed burning to
maintain some herbaceous ground cover.
Canopy openings are important to maintain
herbaceous groundcover (i.e., grasses, sedges,
and forbs), important wildlife foods. Light
gaps are important in managed conifer forests
because reptiles use them for basking. Herba-
ceous groundcover is important in managed
conifer forests because amphibians rely on
the shade and moisture they provide. In those
areas adapted to fire, periodic burns will help
to stimulate persistence of many native plants.

On sites where options exist, favor site
preparation techniques that minimize soil
disturbance, such as fire and chemical site
prep. If bedding is to be used, consider wider
bed spacing (12 to 15 feet) to retain undis-
turbed areas between beds. Mechanical site
prep techniques such as shearing, root rak-
ing, disking, and bedding can damage the soil
structure in which fossorial (i.e., burrowing)
herpetofauna (e.g., Tiger Salamander, Hog-
nosed Snake) occur.

When possible, harvest during drier periods
and/or use low-pressure tires. Harvesting
during dry periods minimizes rutting and dis-
turbance to soil structure.

Leave stumps, some logs, dead standing
snags, and other coarse woody materials
following timber harvests. Many amphib-
ians and reptiles require woody materials and
stump holes for shelter, nesting, and foraging.

Identify and protect embedded habitats
such as seasonal wetlands, wet meadows,
bogs, fens, small streams, springs, seeps,
rock outcrops, glades, talus, and caves.
These microhabitats are important for breed-
ing sites, foraging areas, and hibernacula.
Without them several species of amphibians
and reptiles will not be present.
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patches that are subject to a host of prob-
lems, especially if individuals cannot migrate
between them. Some species will not cross
open spaces, and those that try risk predation
and desiccation.

IDEAL: Refuges, Sanctuaries, and
Preserves

When benefiting amphibians and reptiles is a
PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose own-

ers wish to optimize herpetofaunal diversity + Exclude motorized vehicles, including
and abundance:

ORVs. Off-road drivers do not always stay on
the trails provided. Trampling of amphibians
and reptiles on the forest floor and trails is a
threat from these vehicles. The mossy forest
floor is particularly vulnerable to motorized
vehicles and pedestrian traffic.

* Maintain and restore native forest cover
where possible. Protect stands of older trees,
especially old-growth stands, from harvest.
Allow younger stands to reach maturity. Plant
native trees in old fields and recovered agri-
cultural lands.

Alan Resetar

* Maintain or restore downed woody materi-
als on the forest floor. Allow limbs and snags
to stay in place and decompose naturally.
Salamanders and their prey use such micro-

~habitats extensively.
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American Toads are one of the most widely distributed species in the
Midwest, occurring in a variety of habitat types. They often seek shelter
in leaf litter or under logs or rocks, but are frequently observed follow-
ing rain. American Toads need access to suitable breeding sites that
include shallow ponds and pools.

Mike Graziano
Scott Gibson
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Pines are not native in many areas of the Midwest and exist as planted,
even-aged stands. In the Hoosier National Forest in southern Indiana
pines were originally planted to help control soil erosion. Today these
stands are being infiltrated by native hardwood species.

The diet of Milksnakes is comprised predominately of small mammals.
These brightly colored snakes lay eggs in summer, depositing them
under woody materials on the forest floor, dry vegetation, or in shallow
holes in the soil. The eggs develop in the warm conditions of the “nest”
and hatch after 6-9 weeks. It takes 3-4 years for Milksnakes to reach
sexual maturity. Landowners and land managers can help protect these

beneficial predators by leaving woody debris in place or adding it to 3 i

B e ivie I et 9 ¢ Identify and protect embedded habitats
such as seasonal wetlands, wet meadows,
bogs, fens, small streams, springs, seeps,

Avoid fragmenting large blocks of forests
with roads, field crops, suburban develop-
ments, and other barriers. Habitat frag-
mentation isolates small populations in small

rock outcrops, glades, talus, and caves. Pro-
vide connectivity of these habitats to remaining
forested habitat. Many coniferous forest-
associated species require these embedded
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habitats for part of their life history needs (e.g.,

for breeding, foraging, and hibernation). Both
the embedded habitats and the surrounding
conifer matrix must be present for such species
fo persist.

Prevent loss of moss and herbaceous ground
cover by controlling deer populations and
human access. Too many deer and loss of
moss cover due to commercial harvest may
alter the habitat enough to impact salaman-
ders.

Thin existing even-aged plantations, extend
rotation age, manage toward uneven-aged
stands, and restore historic fire frequency
and seasonality to allow stands to remain
relatively open. Canopy openings and fre-
quent fire are both vital to the health and
survival of herbaceous groundcover. Grasses,
sedges, and forbs are important wildlife food
sources in most conifer forests. Light gaps and
herbaceous groundcover are especially impor-
tant because they provide basking sites and
moist, shaded microclimates.

* Restore natural fire frequency, seasonal-
ity, and (where feasible) intensity. Growing
season burns mimic lightning-caused spring
and summer fires that historically occurred
under natural conditions. Frequent fire helps
maintain open canopy conditions and promote
growth and survival of herbaceous ground
cover. Embedded seasonal wetlands are
unlikely to burn during the dormant season
(i.e., winter) because they are more likely to
contain water at that time. All amphibian and
reptile species that occur in pine-dominated
habitats are adapted to periodic growing sea-
son fires.

This is the Coniferous Forests module of the
PARC publication, HMG-1, 2nd Edition. ISBN
0-9667402-8-9. Please visit www.parcplace.org
for further information, copies of the complete
document, or a web-based version of these guide-
lines.
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Woodlands and savannas were once common in the
Midwestern landscape as transitional zones between
forest and grassland. They would have been the dom-
inant habitat at the grassland-forest border of Minne-
sota, Wisconsin, lowa, Illinois, Indiana, Michigan
and Ohio, in the Prairie-forest Border and Northern
Central Tillplain ecoregions. Scientifically, savan-
nas are defined as having 12 or fewer trees per acre
or 10-25% tree cover. For this document, we use the
term more broadly to apply to grasslands with a few
trees as well. Woodlands contrast with savanna in
that tree cover is more substantial - 25-75% canopy
cover. Nevertheless, tree canopy gaps are extensive
and the understory well-developed. Tree species
typical of savannas and woodlands in the Midwest
include burr oak, white oak, pin oak, black oak, and
jack pine. Although tree diversity in these areas is
typically low, often with just one or two species, the
open canopy in savannas allows for a great diversity
of grasses, wild flowers, and shrubs.

Today, much of the savanna habitat of the Midwest occurs as small,
isolated patches. Savannas have very open canopies with only a scat-
tering of trees, and the understory is often comprised of grasses.

WWW.PARCPLACE.ORG

.
[}
1]

o

om

X

K

=z

Jennifer Anderson-Cruz




Jennifer Anderson-Cruz

WOODLANDS AND SAVANNAS

Woodlands have a more substantial tree cover than savannas.

Conversion to farm fields and ranches, coupled
with fire suppression, substantially reduced the
range of savannas. Today, less than one percent
of the upper Midwest’s pre-settlement savannas
remain, making it one of the most rare, highly
fragmented, and critically endangered habitat types
within the region. Soil type and the frequency of
fire once determined the density of trees in an
area. In more recent times, fire suppression and
the growing demand for timber products has led to
much of the remaining savanna acreage being con-
verted into forests and woodlands. Fire suppression
continues to threaten remaining savannas as tree
densities increase through natural succession.

There are no amphibian or reptile species that are
savanna or open woodland specialists. However,
the diversity of amphibians and reptiles is high in
these habitats, because they harbor species charac-
teristic of both forest and grassland. For example,
in areas of northwestern Indiana, the Plains Leop-

ard Frog and Northern Leopard Frog, Eastern Box
Turtle and Ornate Box Turtle, Common Garter-
snake and Plains Gartersnake, might all occur not
too far from one another, or at least once did.

Bob Brodman

MANAGEMENT GUIDELINES
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Fowler’s Toads occur in open woodlands and other habitats with sandy
soils, where they often burrow to escape hot and dry conditions. Tem-

porary pools, ditches, and other shallow bodies of water within these
habitats provide suitable breeding areas.

* Leave stumps, some logs, dead standing
snags, and other coarse woody materials
following timber harvests. Many amphib-
ians and reptiles require woody materials and
stump holes for shelter, nesting, and foraging.

* Favor site preparation techniques that
minimize soil disturbance, meet or exceed
existing Best Management Practices for
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Restricted entirely to the upper Midwest, Western Foxsnakes inhabit
drier areas such as pine/oak woodlands. Small mammals are a favored
prey for this species. When threatened, this harmless snake will vibrate
the end of its tail, creating a “rattling” noise in dried vegetation.

sediment and erosion control, and when
possible, harvest during drier periods or
when the ground is frozen, and use low-
pressure tires. Soil disturbance and erosion
affect soil compaction, nutrients, and moisture,
and increases sedimentation of streams. Har-
vesting during dry periods or when the ground
is frozen minimizes rutting and disturbance to
soil structure.

Jack Pine barrens, such as the one shown in this photograph, form
in areas with sandy soils and a history of fire. These areas provide
important habitat for several species of amphibians and reptiles such
as American Toads, Fowler’s Toads, Eastern Hog-nosed Snakes, and
Smooth Greensnakes.

*  When timber is harvested, consider har-
vesting techniques such as group selection,
single-tree selection, or small clearcuts. Seek
to minimize the impacts of the harvest pre-
scription on the forest floor.

*  When using fertilizers and pesticides, fol-
low label directions and adequately buffer

aquatic habitats. The directions on the labels
are government mandated and have been
tested for safety. Use the minimum amount
necessary to achieve management objectives.
Ensure there is an adequate buffer to prevent
runoff. Fertilizers and pesticides that reach
amphibian breeding sites and aquatic habi-
tats can harm amphibians. If herbicides need
to be used near water or to control wetland
plants, then it is safer for amphibians and
other aquatic wildlife to use fall applications
and formulas that are approved aquatic use.

*  Where mowing and haying are goals:

o mow when reptiles and amphibians are
least active (preferably prior to emer-
gence from hibernation, e.g., November
- February).

o mow at high blade settings (8 inches or
greater).

o do first cutting after the turtle and bird
nesting and deer fawning seasons are
over (generally safe after mid-July).

* Prescriptively graze livestock to prevent
over-grazing. Over-grazing eliminates grass
and foliage cover used by amphibians, rep-
tiles, and other wildlife, and it increases ero-
sion on slopes.

B B sl A Wl - RN
Slender Glass Lizards are often misidentified as a snake because they
lack legs. In contrast to snakes they share the presence of external ear
openings and moveable eyelids common to lizards. The open and rela-
tively dry conditions of woodlands and savannas provide ideal condi-
tions for this species. Loss of woodlands and savannas to development
and succession to more closed-canopy conditions may threaten popula-
tions in some areas.

2. 2
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Smooth Greensnakes prefer moist, grassy habitats such as savan-
nas, but can also be found in drier woodlands. The diet of these
small snakes consists mostly of insects and they are particularly fond
of grasshoppers and crickets. Because of their diet, pesticides are
thought to be related to documented declines of this species in the
Midwest.
IDEAL: Refuges, Sanctuaries, and
Preserves
3 When benefiting amphibians and reptiles is a
S PRIMARY objective, as with nature preserves,
L o o 5
5 wildlife refuges, and private lands whose
kS owners wish to optimize herpetofaunal diver-

Compared to other salamander species Eastern Tiger Salamanders SI ty and abundance:

can be found in drier habitats such as savannas, but they still require

aquatic habitats for breeding. Outside of the breeding season they

spend much of their time underground in burrows they may have dug

themselves. . . .

* Maintain or restore native savanna and

open woodland cover. Maintain a diversity of
canopy cover ranging from 10-50%.

* Limit pedestrian and motorized vehicle
traffic, including dirt bikes and ATVs
except on established trails and roads.

Excessive use of savannas by humans and * Maintain or restore downed woody materi-
their vehicles can trample microhabitats used als on the forest floor. Allow limbs and snags
by qmphibians and reptiles and increases to stay in place and decompose naturally. Sala-
erosion. manders and their invertebrate prey use such

icrohabitats extensively.
+ Identify and protect embedded habitats ficrohabitats extensively

such as seasonal wetlands, wet meadows, * Avoid fragmenting large blocks of savanna
bogs, fens, small streams, springs, seeps, and open woodland forests with roads, field
rock outcrops, glades, talus, and caves. crops, developments, and other barriers.
Provide connectivity of these habitats to Habitat fragmentation creates small popula-
remaining woodland and savanna habitat. tion sizes that are subject to a host of prob-
These microhabitats are important for breed- lems, especially if individuals cannot migrate
ing sites, foraging areas, and hibernacula. between patches. Some species will not cross
Without them many species of amphibians open spaces, and those that try are subject to
and reptiles will not be present. exposure, desiccation, and predation.
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Eastern Hog-nosed Snakes have a very specialized diet, feeding almost
exclusively on toads. Enlarged teeth in the snake’s upper jaw allow
them to “pop” toads that have filled up with air (which they do as a

defensive measure), and swallow them whole.

-

When threatened, hog-nosed snakes possess the best bag of “tricks”
you’ll ever see. If flaring out their neck (appearing ‘cobraesque’), and
striking with their mouth closed doesn’t deter a predator (or an amused
herpetologist), these fantastic snakes will roll over and play dead,
complete with their tongue hanging out. If one tries to right the “dead”
snake, it will dutifully roll over and die again.

S 7 s 4 - =~

The dry, relatively open conditions of some woodlands provide ideal
habitat for racers. North American Racers are active hunters and may
forage with their head and neck raised off the ground. Rodents are a
favored prey item of adults. Racers, as their common name implies,
rely on their speed to escape predation, and curious humans. Because
of their propensity to move extensively, racers are vulnerable to loss of
habitat through agricultural and urban development.

-8,y

Scott Gibéon

The pattern and coloration of juvenile racers is distinctly different to that
of adults. It is not until an individual is in its 2nd or 3rd summer that the
pattern fades and they resemble the coloration of an adult.

* Identify and protect embedded habitats
such as seasonal wetlands, wet meadows,
bogs, fens, small streams, springs, seeps,
rock outcrops, glades, talus, and caves. Pro-
vide connectivity of these habitats to remain-
ing woodland and savanna habitat. These
microhabitst are important for breeding sites,
foraging areas, and hibernacula. Without them
many species of amphibians and reptiles will
not be present.

*  When timber is harvested, consider harvest-
ing techniques such as group selection, sin-
gle-tree selection, or small clearcuts. Where
shade-dependent species or woodland obli-
gates are a concern, consider leaving patches
of large trees. Woodland habitat can serve as
refugia for animals from which they can more
easily disperse and repopulate harvested areas
as they mature. Where grassland obligate spe-
cies are a concern, clearcuts may be preferred.
Where both grassland and woodland species
are present, a patchwork of harvest practices
may be appropriate.

* Manage deer populations so that savannas
and open woodlands will maintain under-
story structure crucial to amphibians and
reptiles. Too many deer can have negative
impacts on the herbaceous and shrub layers in
woodlands, destroying microhabitats benefi-
cial to herps.

98

WWW.PARCPLACE.ORG



Bob Hay

WOODLANDS AND SAVANNAS

Woodlands and savannas are one of the many habitats used by Ameri-

can Toads; however they require access to aquatic breeding sites, such
as ditches, shallow ponds, and slow-moving streams, to persist in these
habitats. During dry periods American Toads will bury down in soil
(they dig in using their hind feet), and will remain buried until conditions
improve (e.g., until it rains).

Ensure that the woodland floor structure is
maintained in as natural a state as possible.
Leave logs, snags, leaves, and other woody
materials on site; replace as needed.

Minimize or eliminate barriers to dispersal
across the landscape between savanna and
woodland fragments. Leave or add wind-
breaks and hedgerows through disturbed
areas. Many species risk exposure to preda-
tion and desiccation if they try to cross open
spaces.

Maintain the open nature of the habitat -
promote a spatially variable or sparse tree
canopy cover appropriate for the area.
Larger, older trees may be desirable in grass-
land dominated areas because the canopy
they create provides a variable microclimate
as well as structures used by some species of
reptiles, such as snakes and lizards.

To the extent possible, mimic natural dis-
turbance patterns such as windthrows and
fire when conducting forest management
activities. Such actions promote natural pro-
cesses that open the canopy and alter the
forest structure, thus making the habitat more
attractive to species that could not survive in a
closed canopy forest.

Scott Gibson

Western Chorus Frogs can be found in woodlands, provided that suit-
able aquatic breeding habitat (such as fish-free ponds and pools) is

available. These frogs remain close to aquatic sites years round, and
are rarely encountered outside of the breeding season, as they spend
much of their time buried under leaf litter or other ground debris. Land

managers can help Western Chorus Frog populations by protecting
aquatic breeding sites within woodlands.

* Avoid locating trails through core and
embedded habitats like wetlands. Public
access to such areas via trails increases the
chances for habitat disturbance, pollution and
collection of amphibians and reptiles.

* Carefully monitor the use of insecticides
for control of gypsy moth and other inva-
sive insects. Non-targeted insects, specifically
moths, are often affected, impacting the prey
base of amphibians and reptiles.

* If herbicides are necessary to control inva-
sive plants in or near potential amphib-
ian breeding sites, then use formulations
approved for aquatic use. Tudpoles and
salamander larvae are sensitive to many forms
of herbicides that reach water. Aquatic herbi-
cides are designed to be less toxic to amphib-
ians and other aquatic wildlife.

* Promote diverse, native grasses and forbs,
and when necessary remove exotic plant
species, woody encroachment, and woody
succession. Many species require the physical
structure (clumping) provided by native veg-
etation such as warm season grasses. Intro-
duced vegetation does not form clumps but
create mats, thus preventing use of the area by
some amphibians and reptiles.
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Spring Peepers are found in woodlands with suitable breeding sites,
such as ponds and ditches. Large congregations are often heard call-
ing from these aquatic sites during the breeding season in early spring.
Outside the breeding season Spring Peepers disperse into surrounding
woodlands where they seek refuge in leaf litter and other ground cover
(e.g., logs). Land managers can help ensure the continued presence

of this species by protecting aquatic breeding sites and the woodland
habitat that surrounds them.

* Limit or prohibit off-road vehicle access.
Trampling of grasslands will likely kill indi-
vidual animals and destroy essential micro-
habitats.

* Maintain or restore connectivity between
similar habitats and between complemen-
tary but dissimilar habitats. Amphibians and
reptiles will move great distances between
habitats. Natural corridors provide routes that
minimize mortality from predation and desic-
cation.

e In extensive woodlands and savannas,
restore natural fire frequency, intensity,
and seasonality where appropriate. Fire-
adapted plants regenerate quickly from burns
and form a diverse habitat favored by many
herp species.

*  Whenever feasible, prescribed burns in
small patches and areas with sensitive herps

Fire is an important management tool for the restoration and mainte-
nance of savannas and woodlands as it helps maintain the “open” char-
acter of these habitats. Prescribed fire is being used in the restoration
of this oak savanna habitat in Ohio.

should restricted to the winter (November-
February) or when high temperatures do
not exceed 40 F. Amphibians and reptiles are
safer from burns while they hibernate under-
ground, or in water. Amphibians and reptiles
are particularly in danger from fire during
migration, breeding, and nesting seasons.

» Slow-traveling backburns should be used to
the fullest extent possible. These fires should
provide herps with the greatest chance of find-
ing refuge in front of the flames.

* Maintain or restore natural hydrological
cycles. Many types of savannas and open
woodlands have embedded wetlands, seepages
and small, perennial streams. Avoid altering
these hydrological features. Amphibians do
best in habitats with clusters of wetlands with
varying hydrology (ranging from seasonal to
permanent).

This is the Woodlands and Savanna module of the
PARC publication, HMG-1, 2nd Edition. ISBN
0-9667402-8-9. Please visit www.parcplace.org
for further information, copies of the complete
document, or a web-based version of these guide-
lines.
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GRASSLAND AND PRAIRIES

Healthy grasslands and prairies are dominated by
a wide diversity of native grasses and herbaceous
plants (forbs). These open, expansive habitats
once blanketed much of the central United States
landscape from the western slopes of the Rock-
ies east through western Indiana in areas where
precipitation was inadequate to support significant
tree or shrub cover. This region supports a multi-
tude of grassland types, each being influenced by
precipitation and soil characteristics. For example,
the Northern Great Plains Steppe and Central
Shortgrass Prairie ecosystems within the western
portion of the prairie range support mostly Mixed-
grass/Shortgrass Prairie, while the Central Tall-
grass Prairie ecosystem that extends into western
Indiana supports predominately Tallgrass Prairie.
The once ubiquitous coverage of these habitats is
evident when one considers that grasslands and
prairies are represented in half of the ecoregions of
the Midwest.

Conversion to agriculture since European settlement
has had a significant impact on these natural com-
munities, and today only about one percent of pre-
settlement prairies remain. Prairies are considered to
be one of the world’s most endangered ecosystems.

Grassland and prairie habitats once covered much of the Midwestern
landscape. These habitats have been largely lost to agricultural devel-
opment. Today, prairies are considered one of the world’s most endan-
gered ecosystems.
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Within the Midwest, Ornate Box Turtles are distributed in dry, sandy
grasslands and open savannas. Mortality from automobiles, lawn mow-

ers, and farm machinery, as well as loss of suitable habitat have contrib-
uted to population declines across much of the species range.

Prairie ecosystems vary from wet to dry. Wet
prairies often develop in depressions where the
water table is close to the surface. These areas
often support a diversity of sedges, forbs such as
boneset, Joe-pye weed, New-England Aster, and
cord and blue-joint grasses. Dry prairies typically
have shallower, well-drained soils with reduced
capacity to retain moisture. Flora composition in
these systems may include big and little bluestem
grasses, Indian grass, sideoats grama, porcupine
grass, compass plant, black-eyed susan, purple
coneflower, and butterfly weed.

A remnant of glaciation, prairie potholes are depressional wetlands
found in North and South Dakota, Wisconsin and Minnesota. Some prai-
rie potholes hold water year-round, while others are temporary in nature.
Unfortunately prairie potholes are threatened by draining and develop-
ment from agriculture, and the EPA has documented that more than half
of all prairie potholes have been drained or altered. Prairie potholes
provide important habitat for waterfowl, as well as several species of
amphibians and reptiles.

Aquatic features embedded within grassland and
prairie ecosystems, such as the prairie potholes of
North and South Dakota, Iowa, Minnesota, and
Wisconsin, provide important habitat for many

species of amphibians and reptiles. In areas
devoid of these oases, snakes and lizards are more
typical inhabitants. As most amphibians require
water for breeding, they are typically found only
where aquatic refuges are nearby.

The remaining intact grasslands and prairies of
the Midwest are now isolated islands in a sea of
agriculture and urban development. Suppression
of fire and encroachment by nonnative species
such as brome and quack grass has reduced the
quality of many remaining grassland and prairie
areas. Towards the eastern edge of the prairie
range, where rainfall is greater, fire suppression
has also resulted in the loss of grasslands/prairies
as the result of increased closed canopy habitat.

Bob Hay
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Western Chorus Frogs will inhabit grassland and prairie habitats as long
as suitable breeding areas (such as prairie pothole wetlands) are avail-
able.
o
o

A grassland inhabitant of the Great Plains, the Great Plains Skink is the
largest skink in the United States. To escape hot conditions, this spe-
cies will burrow into loose soil, or seek shelter under rocks.

Mowing and haying activities can result in injury and mortality to
amphibians and reptiles. Impacts may be minimized by consulting with
local experts to determine the most appropriate timing for these activi-
ties.

*  Where mowing and haying are goals:

if possible mow when reptiles and amphib-
ians are least active (preferably prior to
emergence from hibernation, e.g., Novem-
ber - February).

mow at high blade settings (8 inches or
greater). In addition to reducing rep-
tile injury and mortality, increasing the
mowing deck height can benefit landown-
ers and land managers by reducing wear
on machinery, reducing soil erosion, and
increasing soil humidity.

if mowing during the active season is
necessary, do first cutting after wildlife
breeding (turtle and bird nesting, fawning)
season is over (generally safe after mid-
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July), mow during the warmest part of the
day on sunny hot days (>880F), and mow
only a portion of contiguous habitat at one
time (less than 50%).

o Using mowing systems which do not create
suction will help minimize mortality.

. 3 > . = ; x N

The cryptic pattern and coloration of the Bullsnake affords excellent
camouflage in the prairie habitats they inhabit. Their diet is primarily
comprised of rodents and other small mammals. Midday heat will drive
Bullsnakes to seek shelter underground in mammal burrows or old root
systems.
* Restrict the use of heavy machinery for

brush and tree cutting to late fall and winter.

Heavy machinery can rut and compact soils,

and kill reptiles and amphibians.

» Use livestock prescriptively to prevent over-
grazing. Over-grazing eliminates grass cover
used by amphibians, reptiles, and other wild-
life, and it increases erosion on slopes. Try to
maintain adequate grass cover of >8 inches on
average.

*  When possible, closely control grazing and
watering of livestock in and near sensitive
aquatic habitats embedded in grasslands.
Livestock can trample eggs, and waste products
will cause eutrophication, oxygen depletion,
and amphibian larval death. Consider fencing
livestock out of at least some of these sensitive
areas.

* Limit pedestrian and motorized vehicle traf-
fic, including dirt bikes and ATVs except on
established trails and roads. Excessive use of
grasslands by humans and their vehicles can
trample microhabitats used by amphibians and
reptiles and increases erosion.

Access to suitable aquatic breeding sites (e.g., permanent and semi-
permanent wetlands, such as prairie pothole wetlands) limits the distri-
bution of Eastern Tiger Salamanders in grassland and prairie habitats

— they are absent from grasslands and prairies that do not contain suit-
able breeding sites. Land managers can benefit Eastern Tiger Salaman-
ders by protecting wetlands and the upland habitat that surrounds them.

*  When using fertilizers and pesticides, fol-
low label directions and adequately buffer
aquatic areas. The directions on the labels are
government mandated and have been tested for
safety. Use the minimum amount necessary to
achieve management objectives. Ensure there
is an adequate buffer to prevent runoff. Fer-
tilizers and pesticides that reach amphibian
breeding sites and aquatic habitats can harm
amphibians. If herbicides need to be used near
water or to control wetland plants, then it is
safer for amphibians and other aquatic wildlife
to use fall applications and formulas that are
approved for aquatic use.

i e Tl
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The Plains Spadefoot is a resident of grassland and prairie habitats wit
loose soils that allow for easy burrowing. Because of their mostly sub-
terranean lifestyle (they spend much of their life burrowed underground)
they are rarely encountered, except when they emerge to breed. Heavy
rainfall stimulates emergence for breeding, which typically occurs in
temporary ponds and pools. During drought years they may not emerge
at all.
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* Consider placing roads in strategic loca-
tions were they can double as fire breaks.
Situate roads away from wetlands or other
sensitive aquatic habitats.

» Disking is discouraged. /¢ causes direct mor-
talities and disrupts soil structure.

* Provide aquatic connectivity by assuring
that culverts under roads are properly
designed. Culverts should be as large as pos-
sible and placed such that herps can enter and
exit easily.

* Identify and protect embedded habitats
such as seasonal wetlands, wet meadows,
bogs, fens, small streams, springs, seeps,
rock outcrops, glades, talus, and caves. Pro-
vide connectivity of these habitats to remaining
grassland and prairie habitat. These micro-
habitats are important for breeding sites, for-
aging areas, and hibernacula. Without them
herp biodiversity will not be as great.

IDEAL: Refuges, Sanctuaries, and
Preserves

When benefiting amphibians and reptiles is a
PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose own-
ers wish to optimize herpetofaunal diversity
and abundance:

* Maintain the open nature of the habitat-
promote a spatially variable or sparse tree
canopy cover appropriate for the area. Can-
opy provided by older trees may be desirable
in a grassland community because it provides
a variable microclimate and structures used by
some species of reptiles.

* Promote diverse, native grasses, legumes,
and forbs, and when necessary remove
exotic plant species, woody encroachment,
and woody succession. Many species require
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Six-lined Racerunners prefer open habitats such as grasslands and use
scattered shrubs, rocks, and burrows as retreat sites. As their name
implies these lizards are difficult to catch due to their speed. Use of
prescribed fire to help maintain healthy grasslands and prevent shrub
and tree encroachment may benefit this species.

o, i A & VA 4 ab el

Prairie Rattlesnakes are found in the western reaches of the Midwest, in
the grasslands of the Great Plains, where they prey primarily on small
mammals. Rock outcrops and ledges provide important shelter and
overwintering locations for this species. Because of their reliance on
these microhabitat features, loss of such structures will cause popula-
tion declines.

As its name implies, the Plains Leopard Frog is a species of grassland
and prairie habitats, but they are generally only found in close associa-
tion with aquatic habitats, such as small streams and ponds. They

are also known to use cattle/stock ponds. Aquatic sites are critical for
breeding and hibernation. Loss or degradation of aquatic sites, and the
grassland and prairie habitat that surrounds them, threatens popula-
tions. In areas where game fish and/or bullfrogs have been introduced,
Plains Leopard Frog populations have declined.

the physical structure (clumping) provided
by native vegetation such as warm season

grasses. Introduced vegetation does not form
clumps but creates mats, thus preventing use
of the area by some amphibians and reptiles.
Limit or prohibit off-road vehicle access. /f
off-road vehicle access cannot be prohibited,
manage access through a well planned trail
system that avoids sensitive habitats and pre-
dictable migration corridors. Uncontrolled
off-road vehicle access can trample grasslands
and will likely kill individual animals and
destroy essential microhabitats.

Maintain or restore connectivity between
similar habitats and between complemen-
tary but dissimilar habitats. Amphibians and
reptiles will move great distances between
habitats to fulfill all of their needs. Natural
corridors provide routes that minimize mortal-
ity due to predation and desiccation.

Identify and protect embedded habitats
such as seasonal wetlands, wet meadows,
bogs, fens, small streams, springs, seeps,
rock outcrops, glades, talus, and caves. Pro-
vide connectivity of these habitats to remaining
grassland and prairie habitat. These micro-
habitats are important for breeding sites, for-
aging areas, and hibernacula. Without them
many species of amphibians and reptiles will
not be present.

Maintain native grassland cover around
sensitive habitats such as wetlands embed-
ded within grasslands/prairies. Grassland
cover around wetlands provides shoreline
structure for breeding, foraging, and refuge,
and facilitates movement into and out of the
wetland.

Try to avoid the use of chemicals in or
near sensitive areas within grasslands (such
as wetlands). However, if chemicals are
required, use the minimum amount and
correct formulation of chemicals necessary
to achieve management objectives. Make
sure there is an adequate buffer around places
where fertilizers and pesticides are used.

Restore natural fire frequency, intensity,
and seasonality where appropriate. Fire-

106

WWW.PARCPLACE.ORG



GRASSLAND AND PRAIRIES

Dan Fogell
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Fire can play an integral role in maintaining healthy and productive grassland and prairie habitats. Fire promotes the regene!
and herbaceous (forb) species. The image at right shows new growth after a prescribed burn in a tallgrass prairie.

maintained grasslands, especially those with
native plants, will regenerate quickly and form
a diverse habitat favored by many species.

*  Where fire is not possible, consider limited,
controlled grazing, especially by herbivores
such as goats and bison. Grazing can act like
fire to encourage suppressed plant life.

* Maintain or restore natural hydrological
cycles in wet grasslands. Many types of grass-
lands have embedded seepages and small,
perennial streams. Avoid altering these hydro-
logical features.

7 RS f s .
ration of many native grass

* Leave habitat structure such as woody
materials, tree tops, and rock piles in place.
Rocks, brush piles and other woody materials
provide important shelter and refuge sites.

This is the Grasslands module of the PARC pub-
lication, HMG-1, 2nd Edition. ISBN 0-9667402-
8-9. Please visit www.parcplace.org for further
information, copies of the complete document, or
a web-based version of these guidelines.
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CAVES AND KARST

When we look over the countryside, we are most
aware of features such as forests, lakes, and agri-
cultural fields. However, in many areas across
the Midwest, a number of subterranean elements
such as caves are important parts of the land-
scape. Over the millennia, water has been seep-
ing through porous soil and gradually dissolving
carbonate rocks such as limestone. The result of
this geological process has been the creation of
unusual surface and subterranean features. In the
absence of disturbance, the features most char-
acteristic of caves include total darkness, very
little soil (mostly rock), relative permanence (in
contrast to more ephemeral environments like a
forest), and comparatively constant environmen-
tal conditions (temperature, relative humidity,
minimal air flow). The long history of isolation
helps contribute to the uniqueness of each—no
two caves are alike in their physical, environ-
mental, or biological features. Because caves
and karst are embedded within other types of
natural habitat, such as forest, they are greatly
influenced by activities that occur within the
larger habitat matrix. In the Midwest, caves and
karst occur primarily in the Interior Low Plateau,

T et
. -

Cave Salamanders are found in limestone regions of the Midwest. While
they are commonly found in the twilight zone of caves, they may also

be found in the dark interior areas. Cave Salamanders have a prehen-
sile tail which they use to assist with moving across the vertical and
sometimes slippery surfaces of cave walls. Activities that pollute and
degrade cave and spring habitats (such as runoff from roads, timber
harvesting, and agricultural practices) will negatively affect this species.

Ozarks, Prairie-Forest Border, and Black Hills
ecoregions.

The cave environment is a relatively “harsh” one.
Deeper into cave systems, light diminishes and
food supply becomes scarce. Because of this,

Elliot Stahl

Some caves, such as this one in southern Indiana, contain delicate and
fragile formations that that can be easily destroyed if not adequately
protected.

Voa ,
Scott Johnson

Unfortunately cave entrances have often been used as dumping
grounds for trash. Chemicals can leach from trash and adversely affect
the cave environment, potentially contributing to poor water quality and
groundwater contamination.

the species that inhabit caves are highly special-
ized. There are only a handful of amphibians that
inhabit these areas for a great part of their life
cycle, and the majority of these are salamanders.
No reptiles live solely in caves. The majority
of amphibians that can be found in caves are
more commonly observed near cave entrances
or within the “twilight zone,” where visible light
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still reaches within the cave. Other species of
reptiles and amphibians may use caves in a more
opportunistic manner. For example, some spe-
cies of snakes, such as ratsnakes and Timber
Rattlesnakes, may occasionally be found foraging
around cave entrances, and ratsnakes have been
known to hibernate in caves.

Carolyn Caldwell

MANAGEMENT GUIDELINES
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Green Salamanders live in crevices in caves entrances and in shaded

and moist rock walls and cliffs in forests. They are quite arboreal and
can also spend considerable time on tree trunks and in the canopy of
trees surrounding rock outcrops. Green Salamanders are vulnerable to
activities that degrade or destroy caves and rock walls, and the forest
that surrounds these areas.

Control cave access. Where cave access is
permitted, limit human activity to times out-
side of greatest seasonal fauna activity. Con-
sider guided tours over open access. Work
with a management partner (caving grotto)
or develop a permitting system to foster user
accountability. Limit access to least sensitive
areas.

Greg Lipps
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The arboreal nature of ratsnakes makes them particularly adept at
climbing cave walls (ratsnakes have been observed scaling the sides of
buildings).

Scott Johnson

Although openings may seem small, the cave system found under-
ground can be amazingly complex, and highly sensitive. Caves are
extremely vulnerable to surface activities, such as runoff from roads,
timber harvesting, and agricultural practices.

Scott Johnson

>

Gates placed at cave entrances can help preserve and protect the
unique physical structures found within caves, as well as sensitive wild-
life that resides there.

* Protect subterranean systems from sedi-
ment from timber harvest, agriculture, resi-
dential development, and other land-use
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Long-tailed Salamanders are sometimes found in caves and mines, and
in damp shale banks. They rely on cool water seeps and springs that
can be associated with caves for breeding. Pollution of aquatic systems
that flow into or out of caves can negatively affect Long-tailed Salaman-
der populations.

__ o Sl &
These beautiful rimstone pools in Missouri are home to larval salaman-
ders and adult Grotto Salamanders.

Grotto Salamanders inhabit caves that are fed by small streams and
springs, and are found only in southern Missouri in the Midwest, in the
Ozarks ecoregion. The aquatic larvae (shown) are found in the small
streams and springs that flow into and out of caves (occurring both
inside and outside caves). Grotto Salamanders are vulnerable to pol-
lution and sedimentation of water that flows into and out of caves, and
activities that degrade or destroy the cave environment itself.

\

activities in surrounding habitats. Sediment
and runoff from activities on the surface out-
side caves can destroy sensitive microhabitats
used by cave amphibians.

Meet or exceed Best Management Practices.
Cave amphibians and endemic invertebrates
are extremely sensitive to changes in the qual-
ity of their habitat.

Establish natural buffer zones around sink-
holes in order to maintain the quantity and
quality of water entering the karst aquifer.
With respect to buffering, treat sinkholes like
seasonal wetlands. Prevent sediment from
entering caves and sinkholes.

IDEAL: Refuges, Sanctuaries, and
Preserves

When benefiting amphibians and reptiles is a
PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose
owners wish to optimize herpetofaunal diver-
sity and abundance:

Each cave is unique, an irreplaceable cre-
ation that should be protected from damage.
Erect gates where necessary to prevent illegal
entry. Gate design should not alter airflow,
temperatures, or humidity, or interfere with
passage of fauna such as bats. Gate designs
are available through Bat Conservation Inter-
national (http://www.batcon.org/news2/mines/
batsmines_38-45.pdf).

Do not alter natural airflow patterns in and
around the cave. Altering cave entrances will
change airflow, temperatures, and humidity.
Cave organisms are sensitive to rapid changes
in their cave ecosystem.

Consider the historical landscape that the
embedded cave once existed in. Use old
aerial photographs where possible. Restoring
the surrounding habitat to its historical condi-
tions is likely the best choice ecologically for
the species that live in, or rely on, the embed-
ded habitat.
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Maintain forest or natural vegetative buf-
fers around all cave entrances. Natural vege-
tative buffers help prevent excess nutrients and
sediment from entering caves and sinkholes.

Protect water that flows into and out of
caves. Prevent point and non-point source
pollution from entering caves. Learn all the
points of entry of your caves and protect them
from input of polluted water.

Prohibit dumping of commercial, industrial,
and residential waste into caves, including
trash and organic debris. /nput of petroleum
products, septic waste, and other contaminants
can kill sensitive cave animals, as well as
destroy the integrity of these sensitive systems.

Maintain natural hydrological patterns
throughout the recharge areas of the caves
on your property. Maintenance of natural
water flow patterns will help keep pollution
from entering cave recharge points.

Restrict human use of caves to those areas
with the lowest sensitivity. /fprivately owned,

consider partnering with a caving grotto to
oversee visitation management. If government
owned, consider a permitting system.

* Keep livestock out of cave openings and
sinkholes. They trample microhabitats and
contribute excess nutrients to underground
systems via fecal matter.

* Remove trash and debris dumped into caves
and sinkholes.

For additional information on cave conservation,
visit the websites of the

National Speleological Society: www.caves.org

American Cave Conservation Association:
www.cavern.org/acca/accahome.html

This is the Caves and Karst module of the
PARC publication, HMG-1, 2nd Edition. ISBN
0-9667402-8-9. Please visit www.parcplace.org
for further information, copies of the complete
document, or a web-based version of these guide-
lines.
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Rock outcrops, talus and scree slopes, and glades
represent relatively small habitats that are usually
embedded within other types of natural habitat,
such as forest or grassland. Within the Midwest
these embedded rocky habitats are more abundant
within the Black Hills, Great Lakes, Superior
Mixed Forest, Ozarks, Interior Low Plateau, West-
ern Alleghany Plateau and Prairie-Forest Border
ecoregions. They are generally sparsely vegetated
because of poor soil, periodic fires, and erosion.
They have little or no soil and the underlying
rock protrudes through the surface. Drainage is
thorough, so the habitat is also dry. Poor growth
conditions for plants means that sunny and warmer
conditions will exist at ground level. These areas
thus represent important areas for many reptiles.

Glades are rocky barrens that are largely domi-
nated by grasses but usually contain some sparse
woody vegetation. They are often situated with a

Zack Walker

south to western exposure, on moderately steep
slopes, and are interspersed with rock fragments.
Unfortunately fire suppression and forest man-

= . g ’ Sl
Rock outcrops represent long-term habitats for amphibians and reptiles.
Considering the historic conditions found at these sites can help with
conservation and management efforts. For example, if the rock outcrop
was once in an old growth forest, then it probably benefits salamanders
by being cool and moist. Alternately if it once was in a savanna that has
succumbed to invasive plants, then it might benefit snakes and lizards
by being opened to sunlight.
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Not all rock outcrops should be managed to be dry and exposed. Green
Salamanders live in the vicinity of damp, cool cliffs and rock outcrops,
and may also be found in caves. Within the Midwest, the distribution

of the Green Salamander is restricted to the Interior Low Plateau, Cum-
berlands and Southern Ridge Valley, and Western Allegheny Plateau
ecoregions in southern Ohio, however disjunct populations have been
recently found in southern Indiana. The species is state listed as endan-
gered in both Indiana and Ohio.

This burrowing species is rarely observed on the surface and is usually
found under rocks and logs.

agement has caused many glades to shift towards
closed canopy, and consequently their attractive-
ness to herps has diminished.

Cliffs, areas with steep, vertical exposures of
rock, frequently occur along river bluffs. The
rock ledges or shelves formed by cliffs are often
sandstone or limestone. Sandstone escarpments
support dominant tree species such as post oak,
blackjack oak, red cedar, and winged elm, with
canopies of oak and hickory on the more gradual
slopes. Limestone escarpments support tree spe-
cies such as buckthorn, dwarf hackberry, red
cedar, and blue ash. At the base of these cliffs are
large piles of broken and fragmented rock known
as talus. In between the broken fragments, the

many hollow pockets and channels act as refugia
for a variety of amphibians and reptiles. Quar-
ries are cliffs that have been created by humans
through mining activities.

While amphibians are much less abundant than
reptiles in these habitats, toads may be vis-
ible inhabitants, while other amphibians may be
hidden underneath rocks on talus slopes, or in
deep crevices and fissures within the face of a
cliff. Many species of lizards and snakes use the
exposed rocks of glades and cliff areas.

Scott Ballard

Chris Phillips
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Glades are open areas found within forests. This rhyolite glade in the
Ozarks of Missouri provides basking opportunities for several species
of lizards and snakes, such as Eastern Collared Lizards, Eastern Fence
Lizards, Common Five-lined Skinks, Coachwhips, and racers.
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114

WWW.PARCPLACE.ORG



Jeff Briggler

ROCK OUTCROPS, GLADES, AND TALUS

P« ™ % s o ~ _ £
Eastern Collared Lizards are inhabitants of dry, hilly, and rocky areas.
Rock piles and limestone ledges in open, sunny areas are favored hang-
outs. In the Midwest their distribution is restricted to southern Missouri
and Kansas. These brilliantly colored lizards will defend their territory
with impressive displays of aggression which can include head bobbing
and push-ups. When threatened they have been observed to run away
on their hind legs.

* Manage rock climbing and other recreation-
al activities to areas well away from biologi-
cally significant areas. Climbers should be
educated about any protected species.

* Limit motorized vehicles, including dirt
bikes and ATVs, to areas well away from
biologically significant sites, such as rattle-
snake dens. Such management actions will
minimize destruction and alteration of these
sensitive sites, as well as make poaching more

difficult.

* Implement Best Management Practices
(BMPs) in order to minimize erosion and
soil disturbances uphill from talus and scree
slopes. Excessive sediment from uphill can
wash down, filling cracks and crevices that
amphibians and reptiles need for microhabitat.

* Remove invasive trees and shrubs around
rock outcrops and glades. Some outcrops
and glades are susceptible to forest shading
from the edges and below as trees grow. If
these areas were historically dry, plants may
need to be removed to restore direct sunlight.
If historically moist, care should be taken to
keep the site shaded, and consequently as
moist as possible.

* Limit hard rock mining in the vicinity of
overwintering or birthing sites used by
snakes. Mining can severely impact or elimi-
nate snake populations in these areas.

IDEAL: Refuges, Sanctuaries, and
Preserves

When benefiting amphibians and reptiles is a
PRIMARY objective, as with nature preserves,
wildlife refuges, and private lands whose own-
ers wish to optimize herpetofaunal diversity
and abundance:

Jeff Briggler
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Pickerel Frogs may occasionally seek shelter in moist rocky outcrops,
especially those that are located near cool, clear-water aquatic sites.
These frogs eat a variety of insects, spiders, and other invertebrates,
and may be active both during the day and at night. Pickerel Frogs pro-
duce skin secretions that make them extremely distasteful, and because
of this they have few natural predators.

Mike Graziano
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Copperheads inhabit rock outcrops and surrounding areas in dry, for-
ested, hilly areas. Their diet is variable and includes small mammals as
well as cicadas and moth larvae when they are abundant. Copperheads
often hibernate communally with other snakes, including other cop-
perheads and other species such as Timber Rattlesnakes, racers, and
ratsnakes. Hibernation dens are very important to this species as they
show high fidelity to the den and return every winter to hibernate. Loss
of such structures can have serious negative effects on the snakes that
rely on them.

* Protect habitats adjacent to outcrops,
glades, and talus areas to allow dispersal of
amphibians and reptiles to foraging areas
and other sites. Hibernating reptiles and rock-
dwelling salamanders usually spend only a
part of their annual cycles in talus, glades, and
outcroppings. Reptiles often disperse to adja-
cent habitats to forage during warmer months.
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Narrow-mouthed toads have a very unique appearance. They possess a
round body, a pointed head, and a small mouth (as their name implies).
This species is an example of where shaded conditions may be benefi-
cial - narrow-mouthed toads prefer moist microhabitats, and often seek
shelter under rocks and other materials.

In the eastern portion of the Midwest cliffs and large rocky outcrops are
primarily restricted to riverine corridors and lake shores. Further west,
exposed rock is more common, and is an especially prominent compo-
nent of the landscape in areas like the Black Hills.

Some salamanders may breed in nearby springs,

seeps, and headwaters. Both the rocky uplands y
and the adjacent, complementary habitats must

be present for these species to survive. Ensure

that land-uses do not render seasonal migration

and natural dispersal patterns difficult.

Exclude or remove exotic plant species.
Encroachment of non-native plants could alter
the site’s microclimate and physical structure
needed by amphibians and reptiles.

Where feasible, maintain and restore natu-
ral fire frequency, intensity, and seasonal-
ity, especially at landscape scales in sur-
rounding, complementary habitats. Fire is
especially important for reptiles that hibernate
in sunny, south-facing rock exposures. Woody
encroachment and excessive shade may render
basking impossible. (See insert: “Time Out —
Overwintering Snakes”).

Route hiking trails around outcrops and
talus zones, and reroute existing trails to
avoid them. Avoidance and “out-of-sight
means out-of-mind” policies will help main-
tain such sensitive sites.

Use adequate buffers and other Best Man-
agement Practices to protect biologically
significant sites from logging, grazing,
development, and other erosion-generating
activities that may occur uphill. Sensitive
sites below such activities will receive sedi-
ment or pollution that flows downhill.

Minimize publicity of sensitive and unique
areas to prevent poaching or indiscriminate
killing. Hibernating snakes and dense colonies
of salamanders are extremely vulnerable to
collecting or killing because they are concen-
trated in small areas.

Monitor the long-term condition of reptile
den sites and significant salamander loca-
tions. Snakes may hibernate at a single loca-
tion year after year. If the hibernaculum is
degraded or destroyed, they may not be able to
find a suitable replacement. Because of limited
mobility and a low tolerance for unfavorable
habitats, most rock-dwelling salamanders are
unable to move elsewhere if their habitat is
lost.

Exclude ATV access especially in the vicin-
ity of sensitive habitat elements used for
nesting, breeding, or denning areas. ATV
and other vehicular traffic can compact soil,
increase erosion and sediment, provide corri-
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ROCK OUTCROPS, GLADES, AND TALUS

dors for invasive plant species along trails and
kill animals, especially snakes.

* Consider the historical landscape that the
embedded rock outcrop, cliff, talus, or glade
once existed in. Use old aerial photographs,
where possible. Restoring the surrounding
habitat to its historical conditions is likely the
best choice ecologically for the species that
live in, or rely on, the embedded habitat.

This is the Rock Outcrops, Glades and Talus
module of the PARC publication, HMG-1, 2nd
Edition. ISBN 0-9667402-8-9. Please visit www.
parcplace.org for further information, copies of
the complete document, or a web-based version of
these guidelines.
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The rich soils of the Midwest have proved to be
ideal for agriculture. What initially began as small
plots of plowed field imbedded in a forest or prairie
landscape has become just the reverse—small plots
of remnant prairie and forest dotting the agricultural
landscape. The Midwest is the “Breadbasket” of the
United States, with all of the Midwestern states rep-
resented in the “Grain Belt” or “Corn Belt” regions.
Today a vast majority of the Midwest landscape is
devoted to agriculture. Agricultural lands in the
Midwest include row crops, pastures and hayfields,
plantations, orchards, and cranberry operations, as
well as outbuildings, barns, and abandoned fields.
Because the majority of lands in the Midwest
have been converted to agriculture, procedures
for integrating agricultural lands into conservation
plans are necessary to increase the effectiveness of
managing the few remaining natural areas that are
embedded within.

Much of the Midwest has been converted to agriculture. In many areas
natural habitat remains as only isolated patches within the broader land-
scape, with little or no connectivity between these patches. When sea-
sonal wetlands and forested patches are disconnected, as shown in this
aerial photograph, amphibians and reptiles may be unwilling or unable
to travel between habitat patches and populations may become isolated.
Depending on disturbance regimes, agricultural
lands vary from moderate to severe in terms
of challenges to amphibians and reptiles. For

example, row crops present a more hostile envi-
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AGRICULTURAL LANDS

American Toads are often observed in agricultural lands. These ben-
eficial predators should be considered welcomed guest as their diet is
comprised of a variety of insects and insect larvae, slugs, snails, earth-
worms, spiders, centipedes, and millipedes.

Farm ponds and other areas of standing water can provide suitable
breeding habitat for American Toads. Females lay an astonishing
number of eggs during the breeding season: between 4,000 - 8,000 tiny
black eggs are laid in long double strands. Researchers have measured
egg strands up to 66 feet in length!

ronment than less intensively managed areas such
as lightly grazed pastures. Few if any herps truly
thrive in agricultural lands. Instead, most observa-
tions of herps in agricultural lands are individuals
venturing out from remnant, more natural, habitat
patches imbedded in the agricultural landscape. By
protecting and maintaining the integrity of remnant
patches of natural habitat within the agricultural
landscape, and by providing and conserving corri-
dors linking these remnant patches with each other,
as well as with larger natural habitats, the impact
of agricultural practices on Midwestern amphibians
and reptiles can be reduced. Consequently, man-
agement guidance for herps in agricultural areas
focuses on such patches.

The use of fertilizers and pesticides not only adds to
the challenges faced by the amphibians and reptiles
living in agricultural lands, but also those living in
the vicinity and downstream as well. For example,
excessive inputs of nutrients into wetlands can lead
to dramatic declines in oxygen levels, and nega-
tively affect the development, growth, and ultimate
survival of these species, particularly amphibians
which are intrinsically linked to aquatic habitats.
Pesticides escaping beyond application areas can
have a variety of negative impacts, including reduc-
ing reproductive success and malformations.

Paul Bartelt

MANAGEMENT GUIDELINES

Protect, enhance, and buffer natural areas

in agricultural landscapes. These are the

areas where most amphibians and reptiles are
found in agricultural landscapes.

3

Unrestricted access to streams and wetlands by cattle can result in con-
siderable trampling of surrounding vegetation and soil erosion, which in
turn leads to declines in water quality and loss of herp habitat.
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AGRICULTURAL LANDS

through mid-fall. When mowing fields, raise
deck height to at least 8 inches. Raising
the mowing deck height to 8 inches or more
will leave important cover as well as reduce
mortality of Eastern Box Turtles, Ornate Box
Turtles, Wood Turtles and other herp, bird
and mammal species. Increasing the mow-
ing deck height in agricultural fields can also
benefit farmers by reducing wear on machin-
ery, reducing soil erosion, increasing soil

Providing alternate water sources and fencing livestock out of sensitive
habitats will benefit amphibians and reptiles.

Joanna Gibson

RS g “44:

Areas of large-scale agricultural production provide very little habitat
for amphibians and reptiles. Small patches of natural habitat within

agricultural lands, such as woodlots, wetlands, and drainage ditches, During the nesting season (between May and July) female Eastern Box
may provide refuge for less sensitive species such as American Toads, Turtles may venture into agricultural fields to nest. The open canopy
American Bullfrogs and Common Gartersnakes. habitat and loose soil provides ideal nesting conditions. Unfortunately
. box turtles may be injured or killed by farm machinery, and due to an
° Develop naturally vegetated corridors abundance of raccoons in these areas, nests are frequently destroyed.
. . Providing box turtles with open sunny patches that are not farmed and
between habitat fragments. Core habltats, are adjacent to forests may provide alternate nesting habitat.

refugia, and migration and dispersal cor-
ridors are essential to amphibian and reptile
survival in agricultural zones. Vegetating and
maintaining some areas may be eligible for
financial incentives via USDA conservation
programs. Contact your local NRCS or Soil
and Water Conservation District office for fur-
ther information.

¢ Consider restoring natural hydrological

cycles to drained wetlands. Natural flood g
. ©
cycles and seasonal water retention may =
enhance breeding amphibian populations. As . Qe g
; ; As long as small patches of natural habitat, such as woodlots, remain,
above’ F €Sl‘01"ll/lg these areas may come WZth and breeding habitat is available nearby, Western Chorus Frogs can
ﬁnancia[ incentives from the USDA. persist in a wide variety of habitats, including those that have been

modified by humans, such as agricultural and even residential areas.
However, as with other amphibian species, chorus frogs are sensitive to

° When POSSible, aVOid mOWing wetlands, pollution and populations will disappear from such areas. The breeding
0 . . . call of this species sounds similar to the noise produced by running fin-
shorehnes, and ditches from mld-sprlng ger nail along the teeth of a plastic comb.

120 WWW.PARCPLACE.ORG



Bruce Kingsbury

Carl R. Brune

AGRICULTURAL LANDS

Ratsnakes like edge habitats and may be found along the border of
woodlands and agricultural areas. These snakes may also be encoun-
tered in farm buildings. Ratsnakes are excellent guests in these set-
tings as they primarily eat small mammals. Landowners can benefit
their property and the snakes by maintaining forested edges. Forested
edges reduce wind velocity and soil erosion, and also provide habitat
and travel corridors for these beneficial predators.

humidity, and may even increase crop yields
of subsequent harvest(s). Where possible, start
mowing in the center and use a back-and-

forth approach to avoid concentrating animals
where they may be killed.

Row crop fields often provide the least amount of cover, especially when modern agricultural technologies remove even modest amounts of “weeds”

Limit livestock grazing in wetlands. Where
feasible, pump water to troughs away from
wetlands. Livestock trample native wetland
plants, altering habitats for amphibians and
reptiles. Excessive concentrations of nutrients
(manure) in aquatic systems can cause unnatu-
ral algal blooms, alter dissolved oxygen and
CO?2 levels, and affect aquatic amphibians and
reptiles, especially tadpoles and salamander
larvae.

When using fertilizers, herbicides, and
insecticides, follow label directions and ade-
quately buffer aquatic areas. The directions
on the labels are government mandated and
have been tested for safety. Use the minimum
amounts necessary to achieve management
objectives. Follow all setback requirements to
ensure there is an adequate buffer to prevent
runoff. Fertilizers and pesticides that reach
amphibian breeding sites and aquatic habitats
can harm amphibians. If herbicides need to be

(see left photo). In these areas management practices that provide even patchy cover can benefit amphibians and reptiles. For example, movement data
of Northern Leopard Frogs from northern lowa indicate that frogs regularly used fencerows and grassy waterways (surface drainage areas such as the
one shown in the right photo) to forage or move across landscapes. Thus, leaving natural vegetation along fences, ditches, and other such areas may

provide the cover animals need to safely move about.

* Prescriptively graze livestock to retain
groundcover vegetation as habitat for
amphibians and reptiles. Livestock can dis-
turb and compact soil, thus increasing ero-
sion and runoff. Rotational grazing incentives
may be available in some areas via USDA
conservation programs. Livestock can be
used to control invasive species in degraded
wet meadows and fens.

used near water, then it is safer for amphibians
and other aquatic wildlife to use fall appli-
cations and formulas that are approved for
aquatic use.

Encourage conservation tillage in agricultural
lands if they are located near forested areas
containing isolated, seasonal wetlands. Conser-
vation tillage will minimize mortality of ground-
dwelling amphibians and reptiles that are often
killed by tillage operations.
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Raymond A. Saumure

Turtles and snakes sometimes venture into agricultural field
This Wood Turtle (at left) was killed in a hay field by a disc mower, and the Butler’'s Gartersnake (at right) was killed after farming equipment was used
in the field it was located in. Elevating mower decks to at least 8 inches may help reduce such mortalities, and can also benefit farmers: raised blade
heights reduce wear on machinery, reduce soil erosion, retain soil humidity, and can increase crop yields of subsequent harvest(s).

Use native species, wood chip berms, hay
bales, and staggered siltation fencing for
erosion control in areas surrounding wet-
lands and their terrestrial buffers. Be cre-
ative in preventing pollution of the waters on
your property. These materials can allow pas-
sage of animals from breeding sites to upland

refugia.

Implement management strategies to

increase native flowering plants. Plant a
diverse array of flowering trees, vines, forbs
and legumes to attract an insect prey base.

Restore agricultural lands to natural habi-
tats. Even a fallow field is better habitat for
herps than well managed cropland. Eval-
uate rationale for maintaining croplands.
Return the land to natural habitats. Research
has highlighted that amphibians and reptiles
will readily recolonize areas that have been
actively restored to natural conditions. See

‘\ ¥ o S
" —7
e AR A ¢ ,,»;‘ [ ‘

s to forage, nest, and seek shelter, where they are at risk of being killed by farm machinery.

the insert box on restoration efforts at TNC'’s
Grassy Slough Reserve in lIllinois. Many
opportunities exist through USDA conser-
vation programs that can provide financial
benefits for retiring cropland. Contact your
local NRCS or Soil and Water Conservation
District office for further information.

Consider enrolling in federal agricultural
incentives programs, such as CRP, WRP,
WHIP, or LIP that provide financial incen-
tives to restore various habitats. Refer fo
Appendix C for more information.

Add buffers several hundred feet in width
along wetlands and streams. Amphibians
and reptiles use much of the adjacent habitats
around wetlands, streams, and rivers. Vege-
tated buffers limit fertilizer and pesticide input
from agricultural areas, and provide cover for
these animals. Plant appropriate trees, vines,
forbs, and legumes to provide insect foraging
substrate. As for croplands, many opportuni-
ties exist through USDA conservation pro-
grams that can provide financial benefits for
creating buffers around wetlands and along
streams. Contact your local NRCS or Soil and
Water Conservation District office for further
information.
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Develop wide vegetative corridors between
habitat fragments. Amphibians and reptiles
will move along such habitats as they disperse
to other areas.

Avoid mowing or plowing around shorelines
of permanent and seasonal wetlands. Main-
taining shoreline cover will benefit wildlife that
use these wetlands. This management activity
will reduce mortality of many species inhabit-
ing wetland shorelines and the areas around
them.

Avoid precision land leveling where pos-
sible. Such practices eliminate shallow depres-
sional wetlands that are primary breeding
habitats for many amphibians. Some species
are in decline because of this practice.

Prevent livestock access to streams and wet-
lands. Use fencing or other means to keep live-
stock out of water bodies so they don’t pollute
them. Provide alternate water sources away
from streams and wetlands. Contact your local
NRCS or Soil and Water Conservation District
office for further information.

Avoid storing silage, manure, salt, and other
possible contaminants near wetlands. Mini-
mize contamination of water bodies from these
sources.

Avoid using chemicals where possible.
Recent studies have demonstrated that even
low concentrations of some chemicals harm
amphibians.

Restore and protect existing wetlands and
wetland complexes. Restoration of such habi-
tats used extensively by amphibians and rep-
tiles will go a long way to ensuring their
continued presence on your property. Enroll
low-production wet fields into the USDA Wet-
lands Reserve Program (WRP), which can
have significant financial benefit. Contact your
local NRCS or Soil and Water Conservation
District office for further information.

Reduce erosion from livestock and tillage.
Use no-till and prescriptive grazing manage-
ment. Contact your local NRCS or Soil and
Water Conservation District office for further
information.

Learn effective nutrient management (tim-
ing, amounts, mechanics of spreading). Con-
sider using crop rotation and burning to add
nutrients to the soil rather than chemicals.
Contact your local NRCS or Soil and Water
Conservation District office for further infor-
mation.

Avoid using plastic mesh netting for reduc-
ing deer and bird impact on commercial
plants and fruit trees. Snakes and other wild-
life become entangled in the mesh and often die
inhumanely from overheating or struggling.
They can be removed safely by clipping the
mesh away and releasing the animal.

Do not Kkill snakes in and around barns and
other structures. These predators eat mice
and other rodents and thus serve a valuable
function to farmers.

Place piles of rock, concrete, wood, or logs
near the edge of woodlots or other strategic
locations to provide herps with opportuni-
ties for basking, hiding and hunting.
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This is the Agricultural Lands module of the
PARC publication, HMG-1, 2nd Edition. ISBN
0-9667402-8-9. Please visit www.parcplace.org
for further information, copies of the complete
document, or a web-based version of these guide-
lines.
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Urban and residential areas vary greatly in size,
character, and potential suitability for amphibians
and reptiles. Habitat in urban areas can include
parks, woodlots, backyard habitats and ponds,
wetlands of varying quality, streams with narrow
wooded buffer zones, golf courses, and plant nurs-
eries. Unfortunately, these habitats typically occur
as scattered patches that are much lower in quality
than the habitat that existed prior to development.
Barriers such as roads, storm drains, curbs, fences,
buildings and channelized streams make amphib-
ian and reptile movement difficult and dangerous
if not impossible. Furthermore, dogs, cats, crows,
blue jays, raccoons, opossums and other subsidized
predators often thrive in urban systems. Ultimate-
ly, few herps can adapt to the urban environment,
although populations of many amphibians and
reptiles persist for years.

As urban sprawl continues and areas become
increasingly developed, habitat becomes more
fragmented and less suitable for many amphibians

fa

The manicured nature of many residential communities poses many bar-
riers to amphibians and reptiles, and few species are able to persist in
these settings.
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URBAN AND RESIDENTIAL AREAS

and reptiles. While most urban areas are capable
of supporting populations of a few tolerant gener-
alist species, in some cases rare species are able
to hold on. Understanding the roles of amphibians
and reptiles in urban ecosystems is increasingly
important in our efforts to find environmentally
friendly solutions for problems associated with
urbanization. Urban and suburban areas contain-
ing suitable habitats, whether in patches or along
stream and river corridors, offer many opportuni-
ties to study how and why some species adapt
while others do not.

Fortunately, public support for the conservation of
open space and greenways is growing across the
Midwest. Urban habitat patches can offer oppor-
tunities for enhancement, restoration, and creation
projects that would greatly benefit some amphibi-
ans and reptiles. Innovative strategies in these areas
may reduce the effects of human expansion on the
natural environment and include opportunities to
enhance urban areas for reptiles and amphibians.
Urban environments also offer a unique forum to
promote public information and education about
native reptiles and amphibians, the environment
they live in, and why it is important that exotic
(non-native) species are not introduced.

David and Rachel Mifsud

MANAGEMENT GUIDELINES

Identify and protect existing special habitat
features such as streams, wetlands, rock
walls, and rock outcroppings. 4 survey of
such habitats available to amphibians and
reptiles is a good first step in protecting these
sensitive areas.

American Toads are often frequent visitors to urban backyards. Here
these beneficial predators will feast on insects. American Toads will
only persist in urban settings if suitable aquatic breeding areas are
available.

Snapping Turtles occupy rivers, streams, ponds, and lakes in urban

and residential areas throughout the Midwest. Nesting females often
cross roads to reach suitable nesting sites, which may include backyard
flower beds. Providing urban turtles with nesting areas near their ponds
may prevent them from crossing roads and being killed by automobiles.

Rivers and streams that flow through cities are often modified to reduce
erosion and flooding. Unfortunately the addition of rip-rap and creation
of walls pose barriers to turtle movement.

* Protect and maintain riparian and wetland
areas, including the maintenance of pre-
development hydrological regimes (depth,
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URBAN AND RESIDENTIAL AREAS

value to amphibians and reptiles than those that are modified. Lowland
riverine habitat was preserved along sections of this stream that flows
through a city in Michigan making it more hospitable to herps and other
wildlife. Herpetologists have observed American Toads, Green Frogs,
Common Gartersnakes, and the occasional Painted and map turtle
along this stream.

duration, and frequency of flooding) of
streams and wetlands. Many species that
would otherwise be lost to development may
be able to persist if natural hydrological cycles
and associated vegetation buffers are protected
or restored.

* Encourage developers to design and plan
their project so as to minimize habitat
fragmentation, protect embedded habitats,
stream corridors, and maintain natural veg-
etation around natural areas. Retention of
natural areas will greatly enhance the capacity
of mneighborhoods and other urban develop-
ments to support amphibians, reptiles, and
other native animals. Work with local planners
early in the planning process to help minimize
impacts on natural areas remaining in your
area. Education of all persons concerned with
urban development will greatly increase the
chances that some natural areas will be set
aside.

* Protect wetlands, stream, and habitat corri-
dors, and representative terrestrial habitats
during construction. Doing so will preserve
what habitat is to be left after the project is
done in the best condition and minimize popu-
lation losses along the way.

* Eliminate stormwater discharge to wet-
lands. Often developers discharge stormwater

into existing wetlands. This can lead to sedi-
ment, nutrient, and heavy metal loading, high-
er salinity, and altered hydroperiod. Design
projects to maintain existing water budget or
pretreat water in vegetated detention pond
prior to discharge into wetlands.

o

Mike Graziano
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This gravid (or egg laden — note the bulging on the side of the abdomen)
female Plains Spadefoot was observed on the curb of a road in a sub-
division in Omaha, Nebraska. Unfortunately residential areas are often
built around amphibian breeding areas and consequently populations
are at risk from road mortality and the alteration of breeding sites.
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Bruce Kingsbury

Northern Watersnakes may be found in and around ponds and lake
close to natural upland habitat. Unfortunately this non-venomous spe-
cies is frequently killed as many people think they are Cottonmouths.
While Northern Watersnakes are widely distributed throughout the
Midwest (they are found in every state except North Dakota), the Cotton-
mouth has a very narrow distribution and is found only in very south-
west Indiana, southern lllinois, and southern Missouri.

* Landscape with native species. Prevent the
introduction and spread of exotic plants.
Many reptiles and amphibians are specifi-
cally adapted to survive in native vegetative
communities. Highly adaptable, rapidly repro-
ducing invasive plants can sometimes out-
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Scott Gibson

The steep sides and height of street curbing used in most urban and

y

residential areas is a barrier to the movement of salamanders and tur-

tles.

Turtles and salamanders are often unable to crawl up and over this

curbing and can become stuck on the side of road.

compete, displace, and ultimately extirpate
more specialized native plant species. Plants
like Phragmites (giant reed) and garlic mus-
tard can quickly colonize and take over urban
and residential natural areas. Control and
eradication of these plant pests is necessary to
preserve these urban and residential wildlife
refugia.

Spay and neuter cats and dogs, and keep
them indoors. Uncontrolled pets kill amphib-
ians, reptiles, songbirds and other wildlife.

Plant a diverse array of native flowering
trees, vines, forbs and legumes. This will
attract a consequently diverse insect prey base.

Control subsidized predator populations.
Raccoons, foxes, and other subsidized preda-
tors kill and eat many amphibians and reptiles,
especially turtles and their eggs. Raccoon
populations can become very dense in residen-
tial areas and are a major threat to amphibians
and reptiles. Homeowners should limit access
to food, garbage, and shelter for subsidized
predators and work with local animal control
officers and game wardens to find ways to
reduce subsidized predator populations.

Use the minimum amount and correct for-
mulation of fertilizers, herbicides, and pes-
ticides necessary to achieve management
objectives, especially on lawns and golf
courses. These chemicals are often applied
in excessive amounts and run off may pollute
water systems in the area and downstream.

Gently sloping Cape Cod curbing is a “herp friendly” alternative to typi-

cal curbing, and is easily navigated by reptiles and amphibians alike.
Even low concentrations of some chemicals
can harm amphibians.

* Do not introduce non-native species, such as
fire ants and terrestrial flatworms, in land-
scape plants and other materials. Be careful
what you bring home on potted plants and
other landscape materials.

* Developers should consider rerouting
planned or existing roads around, instead of
through, sensitive natural areas. Work with
local planners and Department of Transpor-
tation personnel to help minimize impacts on
natural areas, including secondary effects such
as winter salting.

* Road curbing that allows small animals to
climb out of the roadbed is preferred over
steep, vertical curbing. Small animals, such
as Box Turtles, cannot climb over vertical
curbs that are commonplace in urban areas.
Cape Cod curbing is preferred.

*  When stabilizing soil on construction sites
use herp-friendly soil erosion measures.
Traditional mesh can trap and kill snakes,
salamanders and other wildlife. Use natural
herp-friendly versions that have larger mesh
to reduce risk of trapping. Also make sure silt
fence is removed once construction is complete
as this can serve as physical barriers for wild-

life.
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URBAN AND RESIDENTIAL AREAS

IDEAL: Parks, and

Nature Preserves.

Greenways,
When benefiting
amphibians and reptiles is a PRIMARY objec-
tive, as with nature preserves, wildlife refuges,
and private lands whose owners wish to opti-
mize herpetofaunal diversity and abundance:

Protect and buffer special natural areas,
such as isolated wetlands, vernal pools,
and forested, riverine floodplains. These
aquatic systems may be the only place where
many species of amphibians live or breed.
Seek ways to ensure that the natural functions
of such places remain intact. Buffers around

wetlands help control pollution input and pro-
vide additional habitat.

Maintain and develop corridors between
habitat fragments. Movement of amphibians
and reptiles across the landscape is necessary
as they require different habitat components
(i.e., breeding or hibernation sites) at specific
times of the year.

Identify or create breeding habitats with
associated upland habitat and corridors
to connect them. Include road crossings
(culverts, ecopassages) where feasible. Use
signs in the vicinity of known migration
routes. Even when all complementary habi-
tats are present, road mortality along migra-
tion routes can eliminate amphibian and
reptile populations.

Maintain historical water regimes in streams
and rivers. Urban and residential systems usu-
ally alter these systems. Seek to restore them to
historic natural conditions.
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Fish-free backyard garden ponds, of both simple (top image) and more
elaborate construction (lower image), can provide refuge and breeding
habitat for frogs and toads living in residential areas. Providing cover in
the form of aquatic plants and rocks or logs will increase the attractive-
ness of these sites to frogs and toads. The top image of a backyard
garden pond in Ohio is home to dozens of Green Frogs, and within one
year of construction the pond shown at bottom, built in Omaha, Nebras-
ka, had Plains Leopard Frogs, Gray Treefrogs, Woodhouse’s Toads, and
Western Chorus Frogs using it.

Avoid using non-native vegetation in land-
scaping, and encourage control of non-
native species.

Keep cats indoors, as they are well known
to kill amphibians and reptiles, as well as
birds.

Plant a diverse array of flowering trees,
vines, forbs, and legumes to attract an insect
prey base.

Assess the impact and consider control of
subsidized native predators. Raccoon popu-
lations can become very dense in residential
areas and are a major threat to amphibians

and reptiles. Work with local animal control
officers and game wardens to find ways to
reduce subsidized predator populations.

* Try to avoid the use of chemicals such as
fertilizers, herbicides, and pesticides. Runoff
of these chemicals pollutes aquatic areas, and
can harm amphibians.

» Install a garden pool. If you build it, frogs
will find it. Don’t stock it with fish or non-
native animals, however.

* Create a compost pile in natural landscap-
ing. These are good sites for Box Turtle nests
and overwintering sites. Even some snakes may
use them for egg deposition and hiding.

* Provide ground cover such as rocks and logs
in patches of natural habitats. Such micro-
habitats will be attractive to some amphibians
and reptiles.

* Encourage and support public education
about the functions and values of wildlife.
Education can go a long way in affecting value
systems and an appreciation for nature.

This is the Urban and Residential Areas module of
the PARC publication, HMG-1, 2nd Edition. ISBN
0-9667402-8-9. Please visit www.parcplace.org
for further information, copies of the complete
document, or a web-based version of these guide-
lines.
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APPENDIX A: DEVELOPING A MANAGEMENT PLAN

An important first step in managing habitats for
amphibians and reptiles, regardless of the desig-
nated land-use, is development of a management
plan.

1. Know what you have. Conduct an inventory
of the amphibian and reptile populations on your
property. At the same time conduct an inventory
of habitat types and map their relative locations
and sizes. Once such information is organized, it
will be easier to identify features of habitats that
need alteration, restoration, or other management
actions to benefit amphibians and reptiles. You
will also want to identify current habitat condi-
tions, such as the presence of invasive plants,
before initiating any changes. If other land-uses
are your primary focus, then you can identify ways
to maximize compatibility between your land-use
goals and habitat suitability for amphibians and
reptiles.

2. Use maps and aerial photos. One of the most
important first steps for landowners is to obtain
maps and imagery of their lands. A good map
allows the landowner to visualize the arrangement
of certain habitats, such as waterholes, wetlands,
and forests, and can help the landowner locate the
important amphibian and reptile habitats, and plan
buffers along waterways, construction of artificial
wetlands, corridors between disconnected habitats,
and reintroduction of natural fire regimes.

Topographic maps are very informative, as roads,
streams, outcrops, and other unique features of the

land are apparent. Comparison of current aerial
photos with older images provides a valuable his-
torical perspective (i.e., what the habitats used to
look like). Historical aerial photographs are avail-
able for viewing for most of the Midwest at county
Soil and Water Conservation District offices.
Maps and imagery may also be available at the
Natural Resources Conservation Service (NRCS),
the U.S. Geological Survey, the Forest Service,
and on the Internet.

3. Find compatibility with other wildlife and land
management goals. Incorporation of habitat man-
agement guidelines for amphibians and reptiles
into current management plans can provide signifi-
cant benefits to other native species of animals and
plants. Both private and agency landowners can
easily incorporate many of these habitat manage-
ment guidelines, and at little cost.

4. Collaborate with experts. Landowners and manag-
ers may benefit from the insights of an experienced
local or regional biologist who understands the ecol-
ogy, natural history, and behavior of amphibians and
reptiles. Ecologists and land managers who know the
local ecosystems and habitats may also be valuable
sources of information and insights. Such experts
can be found at local universities and county, state or
federal wildlife agencies, local conservation organi-
zations and landtrusts, or by tracking down contacts
through PARC.

species of amphibians and reptiles that may be present at a particular
area. Drift fences (top) with pitfall traps and funnel traps are often used
to capture amphibians and reptiles as they move across the terrestrial
landscape. Another technique includes visual surveys (bottom), which
can be effective for determining the presence of different species of
aquatic turtles and snakes.
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APPENDIX A: DEVELOPING A MANAGEMENT PLAN

= . =

Aerial photographs detail the spatial arrangement of habitats within the
landscape and can help identify potential locations for habitat restora-
tion efforts. For example, many species of wildlife, including amphib-
ians and reptiles would benefit by maintaining buffers around all of the
wetlands shown above, and by installing corridors of natural habitat
between wetlands and forest patches.

5. Measure your success and use adaptive man-
agement. Management plans should be dynamic
instruments. They allow you to visualize what
the impacts of a project might be and how one
can make beneficial changes. Periodic monitoring
of amphibian and reptile populations and habitat
quality will gauge whether or not your manage-
ment actions have achieved the desired effect. If

Herpetologists from local universities can provide invaluable assistance
to government agency staff and other land managers and landowners in
amphibian and reptile conservation and management efforts.

so, continue doing what you were doing. If not,
adjust your management plan accordingly and
try again. Remember that measurable changes in
populations may take several years. Consult with
local experts before making changes to your plans.
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The Midwest supports at least 164 native species
of amphibians and reptiles: 33 frogs, 39 salaman-
ders, 20 turtles, 16 lizards, and 56 snakes. The fol-
lowing table presents species occurrence informa-
tion for each state and habitat covered in this book.
We used the most recent taxonomic information
available, but the names used to describe some
species is in flux as herpetologists continue to sort
out relationships between species, and so they may
change over time.

One of the goals of PARC is to help keep com-
mon species common, as well as to restore species
that have declined as a result of human activities.
Therefore, providing information about species
occurrences and their rarity, as well as current
protected status, may be useful to land owners and
land managers for evaluating the positive effects
of their habitat management actions. These ranks
and protected status listings were accurate as of
February 2011.

Future actions by the PARC community may affect
whether species become scarcer or more abundant.
Thus, this table can also be used as a benchmark to
measure our future success.

Species occurrences by Habitat are provided, and
each habitat is qualitatively assessed as O (opti-
mal), S (suitable), or M (marginal). “Optimal”
habitats are those used by individual species where
they prosper and which are characteristically most
associated with them. “Suitable” habitats are
other secondary habitats that may also be used by
a species. “Marginal” habitats are other habitats
where species might persist, but really are not most
appropriate for the species.

Global and State ranks: We have used Nature-
Serve’s global (G) and state (S) ranks to provide
a standardized measure of abundance of each
species throughout its global range and by each
State within which it occurs. This numeric system
is not regulatory, and does not indicate federal or
state protected status. Ranks may change as more
information becomes available. More information
about the NatureServe ranking system may be

Bob Hay

Spiny Softshells inhabit every state of the Midwest HVIG region, where
they are often observed basking on the banks of lakes and rivers. When
startled they are capable of a surprisingly swift retreat to water.

Gray Treefrogs occur in forests and wooded areas with nearby aquatic
breeding sites. They spend much of their time perched in low-hanging
branches of small trees and shrubs; few venture high into the canopy.
Enlarged toe pads act like “suction cups,” facilitating their mostly arbo-
real lifestyle. Gray Treefrogs can also be found in agricultural and resi-
dential settings where trees and shrubs are near suitable breeding sites.
The trilling call of these frogs can be heard throughout their active sea-
son, especially following rain or during periods of high humidity.

found at: http://www.natureserve.org/explorer.

Each species has a single G rank indicating the
total number of occurrences throughout its range.
An S rank is also assigned for each species’ state
occurrence. Blank fields in the table below indicate
the species does not occur in the state. The defini-
tions provided below apply to both global and state
ranks. Note that a species ranked Gl is at very
high risk of extinction globally, whereas a species
ranked S1 is at very high risk of extirpation within
a particular state, and may be secure elsewhere in
its range. NatureServe ranks several species with a
range (e.g., 2-3, 3-4), but for space considerations,
the lower number (i.e., higher conservation prior-
ity) is used in the following table.
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APPENDIX B: AMPHIBIAN AND REPTILE SPECIES OF THE MIDWEST

1 = Critically Imperiled—At very high risk of
extirpation due to extreme rarity (often 5 or fewer popu-
lations), very steep declines, or other factors.

2 = Imperiled—At high risk of extirpation due to very
restricted range, very few populations (often 6-20), steep
declines, or other factors.

3 = Vulnerable—At moderate risk of extirpation due to a
restricted range, relatively few populations often 21-80),
recent and widespread declines, or other factors.

4 = Apparently Secure—Uncommon but not rare; some
cause for long-term concern due to declines or other fac-
tors.

5 = Secure—Common; widespread and abundant.

NR = Not Ranked. For various reasons, a species’ status
is unknown and awaiting further scientific information.

NA = Conservation Actions Not Applicable within a
state (applies here to introduced non-native species).

H = Species was known historically, but its presence may
not have been verified in the past 20-40 years.

U = unknown.
X = Species regarded as Extirpated.

NOTE: At the time of publication of this guide several
species included in the table were not yet included in the
NatureServe database, however they are recognized by
state officials. Codes were assigned to these species and
are denoted in the table by a subscript letter. Explana-
tions for these subscript letters are detailed below.

a = NatureServe does not currently list these species as
occurring in the specified state. State agencies do how-
ever recognize their presence.

b = NatureServe does not list this subspecies in the
specified state. We applied full species coding from
NatureServe.

Additional codes listed in the table:

% = Occurrence in llinois is based on a single specimen.
It is unknown if this individual was a released animal, or

if there was a population at the site that has long been
extirpated.

M = It is uncertain whether this species is native to, or
introduced into Ohio

Federal Status: Endangered Species Act protection,
according to U.S. Fish and Wildlife Service, as of
January 2006. E = Endangered, T =Threatened, C =
Candidate. Note: two species in the table are coded with
superscript symbols. These symbols provide additional
federal status clarification:

Ti - Only applies to MI, OH, IN populations north of
400N Lat.

C+ - Only the eastern sub-species is a candidate for list-
ing

Information about Federally protected species can be
found at: http://www.fws.gov/endangered

State Protection Status: Each state has laws and/or
regulations protecting certain amphibians and reptiles.
These may appear on state lists as Endangered, Threat-
ened, or Special Concern. NatureServe state ranks for
any species that is considered at risk by the state and
is conferred some level of protection according to state
laws are given in boldface red. Check with your state
natural resource agency for most up-to-date information
on legal status (see Appendix C).

Nomenclature: Given its support by all of the major
herpetological societies, we have elected to follow the
naming scheme presented in Crother, B. 1. (Ed) 2008.
Scientific and Standard English Names of Amphibians
and Reptiles of North America North of Mexico, 6th ed.
Society for the Study of Amphibians and Reptiles Circu-
lar 37. There are popular alternative resources that do not
use identical names, and there are common or scientific
names (Bufo as opposed to Anaxyrus in Crother 2008,
Clemmys as opposed Actinemys in Crother 2008) that
have a long history and familiarity in North America. We
support the long term goal of broad agreement on com-
mon and scientific names and so do our best to stick with
Crother, but we also include longstanding names in order
to limit short-term confusion.
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APPENDIX C: CONSERVATION PROGRAMS AND SOURCES OF

INFORMATION

Deciding on Conservation Options

There are many opportunities available to help
you protect and improve natural resources on your
property. Many include incentives such as annual
rental payments, cost-share payments, tax relief,
and technical assistance. Deciding which of them
is right for you can be confusing. Perhaps it is most
important to know that a variety of options exist
and that help is available to sort out what to do.
Some of the more popular options are presented
here.

Frog species, such as the Cope’s Gray Treefrog and Gray Treefrog, can
display an amazing diversity of color and pattern, even within one site —
the individuals shown in this picture were found in one study area.

Conservation Reserve Program (CRP)

CRP protects erodible soils by removing them
from agricultural production, and planting them to
permanent cover (normally wildlife-friendly). It
also improves water quality adjacent to agricul-
tural lands and can enhance wildlife habitats. CRP
annual land rental payments are provided based on
the dry land cash rental rate in your county. Cost-
share payments are also available for establishing
required conservation practices. Additional incen-
tive payments (up to 20%) are available for high
priority practices. Erodible soils are protected,
meaning your soil stays on your property. Water
quality is improved by reducing erosion. Wildlife
habitats are enhanced. You are compensated for
the land taken out of production and are provided
funds for conservation practices.

Website: http://www.nrcs.usda.gov/programs/crp

Environmental Quality Incentives Program
(EQIP)

EQIP identifies resource conservation priorities
and addresses concerns such as soil erosion, water
quality, wildlife habitat, waste management, etc.
Cost-share payments of up to 75% are available
for implementing certain conservation practices.
For some practices, incentive payments are avail-
able on a per-acre basis over a term of 1 to 3 years.
Funding and technical assistance are provided to
establish various conservation practices.

Website: http://www.nrcs.usda.gov/programs/eqip

Grassland Reserve Program (GRP)

GRP is a voluntary program that provides land-
owners the opportunity to protect, restore, and
enhance grasslands on their property. The program
is designed to conserve grasslands from conver-
sion to cropland or other uses and to help maintain
ranching operations. GRP provides both technical
and financial assistance.

Website: http://www.nrcs.usda.gov/programs/grp/

v

Jim Harding
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Habitat loss and over-collection have contributed to Wood Turtle popu-
lation declines in the Midwest. Individuals do not reach sexual maturity
until between 14-18 years. Once mature, females typically lay a single
clutch of 4-18 eggs no more than once per year. Eggs and hatchlings
face very low survival rates, particularly in areas with high raccoon
densities. This image shows a hatchling Wood Turtle on the back, or
carapace, of an adult Wood Turtle.

Wetland Reserve Program (WRP)

WREP is a voluntary land-retirement program. The
program is designed to improve water quality and
enhance wildlife habitats by restoring wetlands
that have been degraded due to agricultural prac-
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tices. The program provides both technical and
financial assistance. Payments are available based
on the agricultural value of the land and the dura-
tion of the easement placed on the property.

Website: http://www.nrcs.usda.gov/programs/wrp

The Broad-headed Skink is an inhabitant of wooded habitats, and is
considered the most arboreal species of skink in the United States. Dur-
ing the breeding season, the orange-red coloration of the male’s head
intensifies, and males often combat each other to defend their territory.
This image shows a male Broad-headed Skink courting a female.

Wildlife Habitat Incentives Program (WHIP)
WHIP is a land-management program. The pri-
mary focus is to create, enhance, and restore habi-
tats for upland and wetland species, threatened and
endangered species, fish, and other types of wild-
life. Of particular concern are habitats for threat-
ened species, Neotropical songbirds, amphibians,
and plant communities such as early succession
habitats, upland and bottomland hardwoods, and
habitats associated with isolated wetlands. Techni-
cal and cost-share assistance of up to 75% may be
provided for conservation practices.

Website: http://www.nrcs.usda.gov/programs/
whip

Partners for Fish and Wildlife

Partners for Fish and Wildlife restore and enhance
unique ecosystems such as wetlands and improve
wildlife and fish habitats. Priorities include migra-
tory birds, threatened and endangered species, and
imperiled natural communities, like the prairie
wetlands. Cost-share payments (up to 100%) are
available for habitat restoration and direct benefits

to federally protected species. There is a maxi-
mum of $10,000 per landowner per year. Techni-
cal assistance is also offered. This is a good way
to help fund conservation practices specific to your
needs and those of the resource.

Website: http://www.fws.gov/partners/

Landowner Incentive Program (LIP)

The LIP is a federal grant program, through the
U.S. Fish and Wildlife Service, recently estab-
lished within state fish and wildlife agencies. The
LIP is designed to protect and restore habitats on
private lands to benefit federally-listed, proposed
or candidate species or other species determined
to be at-risk. The program provides technical
and financial assistance to private landowners
for habitat protection and restoration. Locations
where opportunities exist to provide financial
assistance to landowners will be identified based
on the number of benefited target species, the
quantity and quality of habitat managed and the
longevity of the benefits. Partnerships will be
established through other state and federal agen-
cies and non-governmental organizations in order
to promote and execute projects. The USFWS
requires a minimum 25% non-federal match for
LIP grants.

Website: each state’s fish and wildlife agency
website should have details.

Conservation Easements

A Conservation Easement is a legal agreement
between a landowner and a qualified conservation
organization (land trust, government agency, or
other organization) that contains restrictions you
voluntarily place on your property. Easements are
a flexible tool used to protect your property and to
help you keep the land in your family. Since you
help write the easement, you can choose which
rights are restricted. Incentives include keeping
the land in the family, maintaining traditional
uses that are compatible with conservation, reduc-
tion in federal and state income and estate taxes,
and potential property tax savings. Contact your
state wildlife or forestry agency, or consult the
Land Trust Alliance website (http://www.lta.org)
for a list of land trusts in your area.
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Best Management Practices (BMPs) for For-
estry and Agriculture

Best Management Practices promote voluntary
compliance. If resource users implement BMPs
successfully, there would be little need for man-
datory programs. BMPs give you the ability
to protect basic soil and water resources while
allowing you to maintain healthy forests and/or
agricultural production. For forestry BMPs, con-
tact your state forestry agency. For agricultural
BMPs, contact the NRCS office in your county.

Forest Stewardship Program (FSP)

FSP provides technical assistance, through state
forestry agencies, to non-industrial private forest
owners to encourage and enable active long-term
forest management. Technical assistance is pro-
vided and you are furnished with a management
plan. This program enables you to manage your
land for multiple resource objectives, such as
conservation, wildlife, timber, recreation, water
quality enhancement, and aesthetics.

Website: http://www.fs.fed.us/spf/coop/pro-
grams/loa/fsp.shtml

Endangered species programs — working with
landowners

Many federally listed amphibian and reptile spe-
cies occur on private lands. Working with private
landowners is essential to protecting and recover-
ing endangered species. To recover species on
non-federal lands, the U.S. Fish and Wildlife
Service acknowledges that it is critical to protect
landowners’ interests in their land while provid-
ing incentives to manage those lands in ways
that benefit endangered species. The U.S. Fish
and Wildlife Service is committed to finding
this balance between private property rights and
endangered species protection, and several of the
conservation options below are available.

Website: http://www.fws.gov/endangered/
(Look under the “For Landowners” tab).

Candidate Conservation Agreements (CCA)

Candidate Conservation Agreements are formal
agreements between the USFWS and one or
more parties to address the conservation needs of
proposed or candidate species, or species likely

to become candidates, before they become listed
as endangered or threatened. The participants
voluntarily commit to implementing specific
actions that will remove or reduce the threats to
these species, thereby contributing to stabilizing
or restoring the species so that listing will not be
necessary. The USFWS has entered into many
CCAs over the years, primarily with other federal
agencies, state and local agencies, and conserva-
tion organizations, such as The Nature Conser-
vancy. Some of these have successfully removed
threats to species and listing was avoided.

Website: http://www.fws.gov/endangered/what-
we-do/cca.html

Zack Walker
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Spotted Salamanders live in forested habitats with suitable breeding

sites, such as fish-free seasonal wetlands. In early spring they migrate
to aquatic sites to breed and then they return to the forest where they
spend much of their time in underground burrows (e.g., mammal bur-
rows). Loss of seasonal wetlands and surrounding forest has resulted
in population declines across the species range. Land managers can
help protect remaining Spotted Salamander populations by protecting
and restoring remaining wetlands, and by restoring and enhancing ter-
restrial linkages between them.

Conservation Banking

Conservation banks are permanently protected
privately or publicly owned lands that are man-
aged for endangered, threatened, and other at-risk
species. A conservation bank is like a biological
bank account. Instead of money, the bank owner
has habitat or species credits to sell. The U.S. Fish
and Wildlife Service (FWS) approves habitat or
species credits based on the natural resource values
on the bank lands. In exchange for permanently
protecting the bank lands and managing them for
listed and other at-risk species, conservation bank
owners may sell credits to developers or others
who need to compensate for the environmental
impacts of their projects.

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES 141



APPENDIX C: CONSERVATION PROGRAMS AND SOURCES OF INFORMATION

Website: http://www.fws.gov/endangered/land-
owners/conservation-banking.html

Safe Harbor Agreements

Safe Harbor Agreements are voluntary arrange-
ments between the U.S. Fish and Wildlife Service
(USFWS) and cooperating non-federal landown-
ers. This policy’s main purpose is to promote
voluntary management for listed endangered and
threatened species on non-federal property while
giving assurances to participating landowners that
no additional future regulatory restrictions will be
imposed. Following development of an agree-
ment, the FWS will issue an “enhancement of
survival” permit, to authorize any necessary future
incidental take (i.e., accidental killing).

Website: http://www.fws.gov/endangered/land-
owners/safe-harbor-agreements.html

Conservation Stewardship Program (CSP)
CSP is a voluntary program that provides financial
and technical assistance to promote the conserva-
tion and improvement of soil, water, air, energy,
plant and animal life, and other conservation
purposes on Tribal and private working lands. It
replaced the Conservation Security Program with
the passage of the 2008 Farm Bill. Working lands
include cropland, grassland, prairie land, improved
pasture, and range land, as well as forested land
that is an incidental part of an agriculture opera-
tion. The program is available in all 50 States, the
Caribbean Area and the Pacific Basin area. The
program provides equitable access to benefits to
all producers, regardless of size of operation, crops
produced, or geographic location.

Website: http://www.nrcs.usda.gov/programs/
new_csp/csp.html

Family Forests Program

In 2004, the Forest Stewardship Council (FSC)
launched its new requirements for small and low
intensity managed forests seeking FSC forest
certification. Known at the international level as
SLIMF, for Small and Low Intensity Managed
Forests, in the U.S. it is called the Family Forests
Program. Worldwide, this policy applies to forests
that are 100 hectares or less. However, in the U.S.,
this policy applies to all forest management certifi-

cations covering less than 1,000 hectares (approxi-
mately 2,470 acres). Small-scale, indigenous
peoples’ and community forests form a significant
part of forestry worldwide. In the U.S., 6.4 mil-
lion forest landowners have forest holdings smaller
than 40 hectares. In the past, many of these groups
have found it difficult to obtain forest certification,
in part due to technical and financial requirements.
The purpose of the Family Forests Program is to
help bring these communities into the FSC system.

Website:  http://www.fscus.org/standards_crite-
ria/family_forests_program.php

Sustainable Forestry Initiative (SFI)

The SFI program is a comprehensive system of
principles, objectives, and performance measures
developed by professional foresters, conservation-
ists and scientists, among others that combines the
perpetual growing and harvesting of trees with the
long-term protection of wildlife, plants, soil and
water quality. SFI program participants practice
sustainable forestry on all the lands they manage.
They also influence millions of additional acres
through the training of loggers and foresters in best
management practices and landowner outreach
programs.

The SFI Standard spells out the requirements of
compliance with the program. The SFIS is based
on nine principles that address economic, environ-
mental, cultural and legal issues, in addition to a
commitment to continuously improve sustainable
forest management

Website: http://www.sfiprogram.org

Conservation Assessments

Conservation Assessments, like Species Manage-
ment/Information Guides, capture and condense
all of the known information about the biology
and ecology of a species. However, they tend to
be more comprehensive and more in depth than
Species Management/Information Guides. They
include taxonomic, range, distribution, and habitat
descriptions, but may also contain key information
regarding potential items to consider when manag-
ing a site where the species occurs. In addition,
they often identify important inventory, research,
and monitoring information that may be relevant
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for further understanding of the species or for
adaptive management purposes. Often, Conserva-
tion Assessments provide information on the entire
range of the species. Conservation Assessments
are not decision documents, but are useful tools to
aid biologists and botanists in evaluating project
impacts, determining future informational needs,
and working with managers on recommendations
regarding site management.

Website: http://www.fs.fed.us/r9/wildlife/tes/ca-
overview/

Conservation Tillage/Buffers

There are several websites one will find when
searching this topic. Crop Residue Management
(CRM) is an “umbrella” term encompassing sev-
eral tillage systems including no-till, ridge-till,
mulch-till, and reduced-till. Conservation buffers
are associated with conservation tillage and are
part of an overall program to enhance environ-
mental quality and habitat and wildlife manage-
ment. Buffers are small areas or strips of land
in permanent vegetation, designed to slow water

runoff, provide shelter, and stabilize riparian areas.
Strategically placed buffer strips in the agricultural
landscape can effectively mitigate the movement
of sediment, nutrients, and pesticides within farm
fields and from farm fields. Conservation buf-
fers protect soil, improve air and water quality,
enhance fish and wildlife habitat, and beautify the
landscape. Search on this topic for programs and
guides to serve your needs.

National Farmers Union — Carbon Credit Pro-
gram

The National Farmers Union’s Carbon Credit Pro-
gram is a way for farmers and landowners to earn
income by storing carbon in their soil by using
no-till crop production methods, conversion of
lands used for crops into grasslands or forest, and
managing native rangelands sustainably. Methane
capture from anaerobic manure digester systems
can also earn carbon credits.

Website: http://nfu.org/issues/environment/
carbon-credits
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SUGGESTED READING FOR LAND-
OWNERS AND LAND MANAGERS

References below provide a starting point for land
managers who wish to learn more about this sub-
ject. This is a small sample of the abundant litera-
ture available.

Biebighauser, T.R. 2003. A Guide to Creating
Vernal Ponds. USDA Forest Service, Morehead,
KY. 33pp. Note: Out of Print, but free copy avail-
able at:

http://www.wetlandsandstreamrestoration.org

Biebighauser, T.R. 2007. Wetland Drainage,
Restoration, and Repair. University Press of Ken-
tucky, Lexington, KY. 252pp.

Biebighauser, T.R. 2010. A Technical Guide to
Wetland Restoration and Construction.

Buhlmann, K.A., and J.W. Gibbons. 2001. Ter-
restrial habitat use by aquatic turtles from a season-
ally fluctuating wetland: implications for wetland
conservation boundaries. Chelonian Conservation
and Biology 4(1):115-127.

Buhlmann, K.A., T.D. Tuberville, and J.W. Gib-
bons. 2008. Turtles of the Southeast. University
of Georgia Press. 252 pp.

Calhoun, A.J.K., and P. deMaynadier. 2004. For-
estry habitat management guidelines for vernal
pool wildlife. MCA Technical Paper No. 6, Met-
ropolitan Conservation Alliance, Wildlife Conser-
vation Society, Bronx, New York. 32 pp.

Calhoun, A.J.K., and M.W. Klemens. 2002. Best
Development Practices, Conserving Pool-breeding
amphibians in residential and commercial devel-
opments in the northeastern United States. MCA
Technical Paper No. 5, Metropolitan Conservation
Alliance, Wildlife Conservation Society, Bronx,
NY. 57 pp.

Clevenger, A.P., and M.P. Huijser. 2009. Hand-
book for Design and Evaluation of Wildlife Cross-
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ing Structures in North America. FHWA. 212 pp.
Available online at: http://www.westerntrans-
portationinstitute.org/documents/reports/425259_
Final_Report.pdf

Dodd, C.K., Jr. 1993. Strategies for snake con-
servation. Pp. 363-393 In: R.A. Seigel and J.T.
Collins (eds.), Snakes: Ecology and Behavior.
McGraw-Hill Book Co., New York.

Galatowitsch, S.M., and A.G. van der Valk.
1994. Restoring Prairie Wetlands: An Ecological
Approach. Iowa State University Press, Ames,
Iowa.

Heyer, R.W., M.A. Donnelly, R.W. McDiarmid,
L.C. Hayek, and M.S. Foster. 1994. Measuring
and Monitoring Biological Diversity: Standard
Methods for Amphibians. Smithsonian Institution
Press, Washington, DC.

Hunter, M.L., Jr. (editor). 1999. Maintaining Bio-
diversity in Forest Ecosystems. Cambridge Uni-
versity Press, New York, NY. 698 pp.

Johnson, E.A., and M.W. Klemens (eds.). 2005.
Nature in Fragments. Columbia University Press,
New York, NY. 382 pp.

Kenney, L.P., and M.R. Burne. 2000. A Field
Guide to the Animals of Vernal Pools. Massa-
chusetts Division of Fisheries & Wildlife, West-
borough, MA. (http://www.vernalpool.org/fldgide.
htm)

Klemens, M.W. (ed.). 2000. Turtle Conservation.
Smithsonian Institution Press, Washington, DC.
334 pp.

Mack, J.J., M.S. Fennessy, M. Micacchion, and D.
Porej. 2004. Standardized monitoring protocols
and performance standards for wetland creation,
enhancement and restoration, Version 1.0. Ohio
EPA Technical Report WET/2004-6. Ohio Envi-
ronmental Protection Agency, Division of Surface
Water, Wetland Ecology Group, Columbus, Ohio.

Moll, D., and E.O. Moll. 2004. The Ecology,
Exploitation, and Conservation of River Turtles.
Oxford University Press. 393 pp.
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Pechmann, J HK., R.A. Estes, D.E. Scott, and
J.W. Gibbons. 2001. Amphibian colonization and
use of ponds created for trial mitigation of wetland
loss. Wetlands 21:90-111.

Ripple, K.L., and E.W. Garbisch. 2000. POW!
The planning of wetlands, An Educator’s Guide.
Environmental Concern, Inc., St. Michaels. MD.
(http://www.wetland.org)

Schneider, R.L., M.E. Kransy, and S.J. Morreale.
2001. Hands-On Herpetology, Exploring Ecol-
ogy and Conservation. National Science Teachers
Association Press, Arlington, VA. 145 pp.

Semlitsch, R.D. (ed.). 2003. Amphibian Conserva-
tion. Smithsonian Institution Press, Washington,
DC. 324 pp.

Semlitsch, R.D., and J. B. Jensen. 2001. Core
habitat, not buffer zone. National Wetlands News-
letter 23(4):5-11. Environmental Law Institute,

Washington, D.C. (http://www.eli.org)

Stebbins, R.C., and N.W. Cohen. 1995. A Natu-
ral History of Amphibians. Princeton University
Press, Princeton, NJ. 316 pp.

ADDITIONAL RESOURCES FOR
LANDOWNERS AND LAND MAN-
AGERS:

The Nature Conservancy’s Wildland Invasive
Species Program

This Web site provides excellent information on
the identification of non-native plant species and
information on weed control methods. The Weed
Control Methods Handbook: Tools and Tech-
niques for Use in Natural Areas by Mandy Tu,
Callie Hurd, and John M. Randall can be down-
loaded from this Web site free of charge.

Website: http://www.invasive.org/gist/handbook.
html

3 220 5p p 4R}
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Educational programs and special events provide excellent opportuni-
ties for children, and adults, to learn about amphibians and reptiles.
Such programs can provide a fun learning experience and help to ease

public fears. They also facilitate greater awareness for species with par-
ticular conservation needs.

Midwestern Ephemeral Wetlands Brochure
Providing informative insights into this vanish-
ing habitat, this illustrative brochure is an excel-
lent resource for community organizations, local
government, school groups, and other interested
parties. You can download this brochure or obtain
hard copies free of charge.

Website: http://herpcenter.ipfw.edu/outreach/
EphemeralWetlandsBrochure.pdf
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Critter Crossings: Linking Habitats and Reduc-
ing Roadkill

This site, provided by the Federal Highway Admin-
istration, discusses ways to minimize the barrier
effects of roads and highways.

Website: http://www.thwa.dot.gov/environment/
wildlifecrossings/index.htm

Restore Your Shore CD

Offers a guide to protecting and restoring shore-
land habitat. View online for free.

Website: http://www.dnr.state.mn.us/restoreyour-
shore/index.html

AMPHIBIAN AND REPTILE IDENTI-
FICATION SOURCES

Titles below provide a sample of available lit-
erature on identification and natural history of
amphibians and reptiles.

REGIONAL

Behler, J.L., and F.W. King. 1979. The Audubon
Society Guide to North American Reptiles and
Amphibians. Alfred A. Knopf, New York, NY.
719 pp.

Conant, R., and J.T. Collins. 1998. A Field Guide
to Reptiles and Amphibians of Eastern and Central
North America. Third Edition expanded. Hough-
ton Mifflin Co., Boston, MA. xviii + 616 pp.

Dodd, C.K., Jr. 2001. North American Box Turtles.
A Natural History. Univ. Oklahoma Press, Nor-
man. 231 pp. [soft cover edition issued in 2002]

Ermst, C.H., and E.M. Ernst. 2003. Snakes of the
United States and Canada. Smithsonian Institution
Press, Washington, DC. 668 pp.

Ernst, C.H., J.E. Lovich, and R.W. Barbour. 1994.
Turtles of the United States and Canada. Smithso-
nian Institution Press, Washington, DC. 578 pp.

Harding, J. H. 1997. Amphibians and Reptiles of
the Great Lakes Region. The University of Michi-
gan Press, Ann Arbor, Michigan. 400pp.

Moriarty J., and Bauer A.M. 2000. State and Pro-
vincial Amphibian and Reptile Publications for the
United States and Canada. SSAR Herpetological
Circular 28. 56 pp.

Petranka, J.W. 1998. Salamanders of the United
States and Canada. Smithsonian Institution Press,
Washington, D.C. 587 pp.

Smith, H.M. 1946. Handbook of Lizards of the
United States and Canada. Cornell University
Press, Ithaca, NY. 557 pp.

Smith, H. M. 1978. Amphibians of North Ameri-
ca: A Guide to Field Identification. Golden Press,
New York. 160 pp.

Smith, Hobart M., and Edmund D. Brodie. 1982.
Reptiles of North America: A Guide to Field Iden-
tification. Golden Press, New York. 240 pp.

Wright, A.H., and A.A. Wright. 1949. Handbook
of Frogs and Toads of the United States and Can-
ada. Cornell University Press, Ithaca, NY. 640 pp.

STATE

Illinois

Hardcopy:

Ballard, S.R. 1998. Snakes of Illinois. Illinois
Department of Natural Resources, Springfield, IL.

Phillips, C.A., R.A. Brandon, and E.O. Moll.
1999. Field guide to amphibians and reptiles of
[linois. Illinois Natural History Survey, Urbana,
IL. Manual 8: 300pp.

Smith, P.W. 1961. The amphibians and reptiles of
Ilinois. Illinois Natural History Survey, Urbana,
IL. Bulletin 28: 298pp.

Electronic:

Chicago Herpetological Society — http:/www.
chicagoherp.org

Field Guide to Amphibians and Reptiles of Illi-
nois - http://www.inhs.uiuc.edu/cbd/collections/
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AmphReptColln/herp_links/Field%20Guide/
TOC.html

MacGowan, B., B. Kingsbury, and R. Williams.
2005. Turtles of Indiana. Purdue Extension, FNR-
243. 63pp. (Available for purchase online at
http://www.agriculture.purdue.edu/fnr/wildlife//
enthusiasts/animalidentification.html)

Minton, S.A. 2001. Amphibians and reptiles of
Indiana. Revised 2nd Edition. Indiana Academy
of Science, Indianapolis. 404pp.

Williams, R., B. MacGowan, Z. Walker, and B.
Kingsbury. 2006. Salamanders of Indiana. Purdue
Extension, FNR-261. 91pp. (Available for pur-
chase online at http://www.agriculture.purdue.edu/
fnr/wildlife//enthusiasts/animalidentification.html)

Electronic:

Frogs and Toads of Indiana — http://www.in.gov/
dnr/fishwild/3325.htm

Center for Reptile and Amphibian Conserva-
tion and Management — http://herpcenter.ipfw.edu/
Accounts/Index.htm

T
¥

Herpetologists often record various measurements on the species they study. Some species of turtle can be roughly aged by counting the number of
annuli, or growth rings, on their carapace (back) or plastron (stomach). Additional measurements can also be important for classifying individuals as
juveniles or adults, and in some cases can be used to help distinguish between different species.

Indiana

Hardcopy:

MacGowan, B., and B. Kingsbury. 2001. Snakes
of Indiana. Purdue Extension, FNR-173. 50pp.
(Available for purchase online at http://www.
agriculture.purdue.edu/fnr/wildlife//enthusiasts/
animalidentification.html)

Iowa

Hardcopy:

Christiansen, J.L., and R.M. Bailey. 1986. Sala-
manders and Frogs of lowa. lowa Department of
Natural Resources. Des Moines, IA.

Christiansen, J.L., and R.M. Bailey. 1986. Snakes
of Towa. Iowa Department of Natural Resources.
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Warm summer evenings following rainfall provide excellent conditions
for observing salamanders. Researchers are looking for Green Sala-
manders in the crevices of this moist rock face.

Des Moines, IA.

Christiansen, J.L., and R.M. Bailey. 1988. Turtles
and Lizards of lowa. lowa Department of Natural
Resources. Des Moines, IA.

Electronic:

Iowa Herpetology — http://www.herpnet.net/lowa-
Herpetology/

Kansas

Hardcopy:

Collins, J.T., and S.L. Collins. 1993. Amphibians
and Reptiles in Kansas. Third Edition Revised.
University Press of Kansas, Lawrence. 424 pp.

Collins, J.T., and S.L. Collins. 2006. Amphibians,
Turtles and Reptiles of Cheyenne Bottoms. Second
ed. Publ. Sternberg Mus. Nat. Hist., Fort Hays St.
Univ., Hays, Kansas. viii + 76 pp.

Collins, J.T., and S.L. Collins. 2006. A Pocket
Guide to Kansas Snakes. Publ. Great Plains Nature
Center, Wichita, Kansas. 69 pp.

Potts, G.D., and J.T. Collins. 2005. A Check-
list of the Vertebrate Animals of Kansas. Third
(Revised) Edition. Sternberg Museum of Natural
History, Hays, Kansas. vi + 50pp.

Electronic:

Kansas Herpetofaunal Atlas - http://webcat.thsu.

edu/ksfauna/herps/

Kansas Anuran Monitoring Program - http://www.
cnah.org/kamp/

Michigan

Hardcopy:

Harding, J.H. 1997. Amphibians and Reptiles of
the Great Lakes Region. The University of Michi-
gan Press, Ann Arbor, Michigan. 400pp.

Harding, J.H., and J. A. Holman. 1999. Michigan
Frogs, Toads, and Salamanders. Michigan State
University, East Lansing, Michigan.

Harding, J.H., J.A. Holman, M.M. Hensley, and
G.R. Dudderar. 1999. Michigan Snakes. Michi-
gan State University, East Lansing, Michigan.

Harding, J.H., and J.A. Holman. 1990. Michigan
Turtles and Lizards. Michigan State University,
East Lansing, Michigan.

Electronic:

Wildlife and Natural History of Michigan - http://
critterguy.museum.msu.edu

Minnesota

Hardcopy:

Oldfield, B., and J. Moriarty. 1994. Amphibians
and Reptiles Native to Minnesota. University of
Minnesota Press. Minneapolis, Minnesota.

Electronic:

Minnesota Herpetological Society — www.bellmu-
seum.org/herpetology/main.html

Reptiles and Amphibians of Minnesota — www.
herpnet.net/Minnesota-Herpetology/

Reptiles and Amphibians of Minnesota (MN DNR)
- http://www.dnr.state.mn.us/reptiles_amphibians/
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Missouri

Hardcopy:

Anderson, P. 1965. The Reptiles of Missouri.
University of Missouri Press, Columbia, MO.
330pp.

Johnson, T.R. 1977. The Amphibians of Missouri.
The University of Kansas Museum of Natural His-
tory, University of Kansas, Lawrence, KS 134pp.

Johnson, T.R. 1987. The amphibians and reptiles
of Missouri. Department of Conservation, Jeffer-
son City, MO. 369pp.

Johnson, T.R. 2000. The Amphibians and Reptiles
of Missouri. Missouri Department of Conserva-
tion. Jefferson City, Missouri.400pp.

Electronic:

Amphibians and Reptiles of Missouri - http://
mdc.mo.gov/discover-nature/outdoor-recreation/
nature-viewing/amphibians-and-reptiles

Nebraska

Hardcopy:

Gehlbach, F.R., and B.B. Collette. 1959. Distribu-
tion and biological notes on the Nebraska herpeto-
fauna. Herpetologica 15:141-143.

Hudson, G.E. 1942. The amphibians and reptiles
of Nebraska. Nebraska Conservation Bulletin,
Number 24, University of Nebraska, Lincoln,
Nebraska.

Lynch, J.D. 1985. Annotated checklist of the
amphibians and reptiles of Nebraska. Transactions
of the Nebraska Academy of Sciences 13:33-57.

McLeod, D.S. 1999. A re-survey of amphibian
populations in Nebraska after twenty years: a test
for declines. Master’s thesis. University of Nebras-
ka, Lincoln, Nebraska.

Electronic:
Reptiles and amphibians of Nebraska:
http://snrs.unl.edu/herpneb/

North Dakota

Hardcopy:

Hoberg, T., and C. Gause. 1992. Reptiles and
Amphibians of North Dakota.

North Dakota Outdoors 55(1):7-19. (Also avail-
able digitally — see below)

Wheeler, G.C., and J. Wheeler. 1966. The Amphib-
ians and Reptiles of

North Dakota. University of North Dakota Press,
Grand Forks. 104pp.

Electronic:

Reptiles and amphibians of North Dakota - http://
wWww.npwrc.usgs.gov/resource/herps/amrepnd/
index.htm

eff Briggler

e e = o 4 o K e D
Eastern Newts have an amazing, but rather complicated life cycle. Their
life cycle progresses from egg to aquatic larva, to the brilliantly colored,
“leathery”, terrestrial juvenile red eft stage shown above, then to aquatic
adult! Juvenile red efts spend several years on land before returning

to water and metamorphosing into adults. While the adults are aquatic,
they do not have gills, instead they retain the lungs of the red eft stage.

Ohio

Hardcopy:

Conant, R. 1951. The Reptiles of Ohio. Second
Edition. American Midland Naturalist 20: 1-284.
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This Eastern Box Turtle hatched from a nest that was protected with a
steel mesh cover to deter raccoons. Despite the added protection, only
two of the five eggs laid in this nest successfully hatched. One egg was
not viable and did not develop, and two were destroyed by insects. The
two surviving hatchlings now face considerable risk of predation.

Davis, J.G., and S.A. Menze. 2000. Ohio Frog and
Toad Atlas. Ohio Biological Survey Miscellaneous
Contributions Number 6. IV + 20 p.

Davis, J.G., and S.A. Menze. 2002. In Ohio’s
backyard: frogs and toads. Ohio

Biological Survey Backyard Series (3), Columbus,
OH. 143pp.

Pfingsten, R.A., and T.O. Matson. 2003. Ohio
Salamander Atlas. Ohio Biological Survey,
Columbus, Ohio. 24pp.

Walker, C.F. 1946. The Amphibians of Ohio:
Part I. The Frogs and Toads (Order Salientia).
Ohio State Archaeological and Historical Soci-
ety, 1(3). 109pp.

Wynn, D.E., and S.M. Moody. 2006. Ohio

Turtle, Lizard, and Snake Atlas.

Ohio Biological Survey Miscellaneous Contribu-
tions Number 10. iv + 80pp.

Electronic:

Ohio Amphibians - http://www.ohioamphibians.
com/

Reptiles and Amphibians of Ohio -

http://www.ohiodnr.com/Home/species_a_to_z/
AZReptilesand Amphibians/tabid/17914/Default.
aspx

South Dakota

Hardcopy:

Ballinger, R.E., J.W. Meeker, and M. Thies.
2000. A Checklist and Distribution Maps of
the Amphibians and Reptiles of South Dakota.
Transactions of the Nebraska Academy of Sci-
ences 26:29-46.

Bandas, S.J., and K.F. Higgins. 2004. Field
Guide to South Dakota Turtles. SDCES EC 919,
South Dakota State University, Brookings, South
Dakota. 40pp. (Freely available online: http://
gfp.sd.gov/wildlife/critters/amphibians-reptiles/
default.aspx)

Fischer, T.D., D.C. Backlund, K.F. Higgins, and
D.E. Naugle. 1999. Field Guide to South Dakota
Amphibians. SDAES Bulletin 733, South Dakota
State University, Brookings, South Dakota. 52pp.
(Freely available online: http://gfp.sd.gov/wild-
life/critters/amphibians-reptiles/default.aspx)

Electronic:

South Dakota Snakes - http://gfp.sd.gov/wildlife/
critters/amphibians-reptiles/default.aspx

The Mudpuppy is an entirely aquatic salamander that lives in a variety
of permanent freshwater habitats including lakes, rivers, and streams.
They are found in every state of the PARC Midwest region, except
Nebraska. Because of their somewhat strange appearance the Mudpup-
py has been falsely labeled as dangerous, and people that catch them
while fishing often kill them. Water pollution may threaten populations
in some areas.
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Wisconsin

Hardcopy:

Casper, G. S. 1996. Geographic Distributions of
the Amphibians and Reptiles of Wisconsin. An
Interim Report of the Wisconsin Herpetological
Atlas Project. Milwaukee Public Museum, Inc.

Christoffel, R., R. Hay, and M. Wolfgram. 2001.
Amphibians of Wisconsin. Wisconsin Department
of Natural Resources. Pub. No. ER-105 2001.
44 pp. (Accessible for viewing and available for
purchase online: http://dnr.wi.gov/org/land/er/pub-
lications/HerpBook.htm)

Christoffel, R., R. Hay, and M. Monroe. 2002. Tur-
tles and Lizards of Wisconsin. Wisconsin Depart-
ment of Natural Resources. Pub. No. ER-104-
2002. 48 pp. (Accessible for viewing and available
for purchase online: http://dnr.wi.gov/org/land/er/
publications/HerpBook.htm)

Christoffel R., R. Hay, R. Paloski, and L. Ramirez.
2008. Snakes of Wisconsin; Second Edition. Wis-
consin Department of Natural Resources. Pub. No
ER-100 2008. 32 pp. (Accessible for viewing and
available for purchase online: http://dnr.wi.gov/
org/land/er/publications/HerpBook.htm)

Vogt, R.C. 1981. Natural History of Amphibians
and Reptiles in Wisconsin. Milwaukee Public
Museum, Milwaukee, WI.

Electronic:

Wisconsin’s Reptiles and Amphibians - http://
dnr.wi.gov/org/land/er/biodiversity/index.
asp?mode=TaxaList&Taxa=A

State Agency Websites

State wildlife and forestry agency websites are
listed below. Information on common and locally
protected amphibians and reptiles, conservation
plans, educational materials, regulations, forest
management assistance, and more can be found by
visiting these sites.

[1linois Department of Natural Resources
http://dnr.state.il.us/

Illinois Division of Forest Resources http://dnr.
state.il.us/conservation/forestry/

Indiana Department of Natural Resources
http://www.in.gov/dnr

Indiana Division of Forestry http://www.state.
in.us/dnr/forestry

Iowa Department of Natural Resources
http://www.iowadnr.com

Iowa DNR — Forestry http://www.iowadnr.com/
forestry/

Kansas Department of Wildlife and Parks
http://www.kdwp.state.ks.us

Kansas Forest Service http://www.kansasforests.
org

Michigan Department of Natural Resources
http://www.michigan.gov/dnr

Michigan Forest Management Division
http://www.michigan.gov/dnr

Minnesota Department of Natural Resources
http://www.dnr.state.mn.us

Minnesota DNR - Division of Forestry
http://www.dnr.state.mn.us/forestry

Missouri Department of Natural Resources
http://www.dnr.mo.gov/

Missouri Department of Conservationhttp://www.
mdc.mo.gov/

Nebraska Department of Natural Resources
http://www.dnr.state.ne.us

Nebraska Forest Service
edu

http://www.nfs.unl.
North Dakota Game and Fish Department
http://gf.nd.gov/

North Dakota Forest Service http://www.ndsu.
edu/ndfs/
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Ohio Department of Natural Resources
http://ohiodnr.com

South Dakota Game, Fish and Parks http://www.

sdgfp.info

South Dakota Div. of Res. Cons. and Forestry
http://www.sdda.sd.gov/Forestry/

Wisconsin Department of Natural Resources
http://www.dnr.state.wi.us

Wisconsin DNR Forestry Program  http://www.

dnr.state.wi.us/forestry/

OTHER WEB SITES:

U.S. Environmental Protection Agency - http://
www.epa.gov/

Natural Resources Conservation Service - http://
www.nres.usda.gov/

U.S. Fish and Wildlife Service - http://www.fws.
gov/
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To prevent the potential introduction and spread habitats to follow a disinfection protocol. Some of
of two of the main diseases affecting amphibian the various disinfection techniques that have been
populations in the Midwest and elsewhere, we tested are listed below.
encourage all individuals who work in freshwater
Application Disinfection Strength Time Target pathogen
Disinfecting Benzalkonium | 2 mg/ml 1 min B. dendrobatidis
surgical chloride
equipment Ethanol 70% 1 min B. dendrobatidis,
and other Ranaviruses
instruments
(e.g., scales,
calipers)
Sodium 1% 1 min B. dendrobatidis
hypochorite 3% 1 min Ranaviruses
(bleach
contains 4%
sodium
hypochorite)
Path X or 1in 500 0.5 min B. dendrobatidis
quaternary dilution
ammonium
compound
128
Trigene 1 in 5000 1 min B. dendrobatidis
dilution
F10 1in 1500 1 min B. dendrobatidis
dilution
Virkon 2 mg/ml 1 min B. dendrobatidis
1% 1 min Ranaviruses
Nolvasan 0.75% 1 min Ranaviruses
Potassium 1% 10 min B. dendrobatidis
permanganate
Complete >3 h B. dendrobatidis
drying
Heat 60°C 30 min B. dendrobatidis,
Ranaviruses
Heat 37°C 8 h B. dendrobatidis
Sterilising UV 1 min Ranaviruses
light only
Disinfecting Sodium 1% 1 min B. dendrobatidis
footwear hypochorite
(bleach 3% 1 min Ranaviruses
contains 4%
sodium 228
hypochorite)
Path X or 1in 500 0.5 min B. dendrobatidis
quaternary dilution
ammonium
compound
128
Trigene 1in 5000 1 min B. dendrobatidis
dilution
F10 1in 1500 1 min B. dendrobatidis
dilution
Complete >3 h B. dendrobatidis
drying
Disinfecting Hot wash 60°C or 30 min B. dendrobatidis,
cloth (e.g., greater Ranaviruses
carry bags,
clothes)
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The above table was taken from Phillott et al.
2010. Disinfection strategies suitable for killing
Batrachochytrium dendrobatidis and ranaviruses
in field studies. Information for Batrachochy-
trium dendrobatidis is adapted from Berger (2001),
Johnson et al. (2003) and Webb et al. (2007), and
for ranaviruses from Langdon (1989), Miocevic et
al. (1993) and Bryan et al. (2009).

A full list of these citations is available at the end
of this Appendix. More information on amphibian
diseases can be found at:

http://www.jcu.edu.au/school/phtm/PHTM/frogs/
ampdis.htm

HYGIENE PROTOCOL

For Control of Disease Transmission between
Amphibian Study Sites (USGS Feb. 2005) the
following protocol should be completed between
any sites that are not “water-connected” or that
amphibians don’t freely move between. The pro-
cedure should be completed on all gear/equipment
that may have touched site water or used to handle
amphibians, including but not limited to:

» Waders

* Shoes/boots

* Dip nets

* Rulers and other instruments

* Specimen bags/containers

* Traps

Materials that will be needed for disinfecting
equipment include:

¢ Plastic bucket with handle for sterilization and
holding cleaning gear

* Gallon of chlorine bleach (6% concentration of
sodium hypochlorite)

* Two stiff scrub brushes with handles, one for
sterilization, and one for cleaning off mud/dirt

* Rubber dishwashing gloves
* Spray bottle

Procedure:

1) Before leaving the site, wash off as much of
the mud/dirt on equipment and gear, in the site
water and remove any vegetation or detritus
attached to gear by shaking, rinsing in water, and
hand picking.

2) Do all sterilizing well away from streams or
ponds.

3) Fill bucket with two gallons (eight quarts)
clear water (from pond or spigot).

4) Add 12 capfuls (6 Tablespoons or 1/3 cup) of
bleach (for a 1% concentration).

5) Stir to mix with brush.

6) Clean off any remaining vegetation or mud
with brush that may have been missed earlier.

7) Dip and rotate folded Minnow traps in solu-
tion, shake off, open, and lay out in sun/wind to
dry.

8) Dip shoes in solution and scrub, shake off and
let dry in sun.

9) Either dip and scrub waders in bucket or lay
waders on ground and pour solution on them
while scrubbing. Spray bottle (with same solution
concentration) can also be used to apply solution
where needed.

10) Sterilize brushes in solution.

11) If possible, save any remaining sterilization
solution in a sealable container for future use. If
solution must be discarded, dispose of on asphalt,
cement or hard roadbed, well away from any
water bodies.

12) If at all possible, allow all gear and equip-
ment to dry completely before reuse at next site.
Alternatively, use a spray application of isopropyl
alcohol (70%) or dry completely for over 3 hours.
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For further reading:

Note — the following references contain very use-
ful information, but as some were published prior
to Cashins et al. (2008), they recommend the use
of latex, nitrile, or vinyl gloves while handling
tadpoles, which have since been proven to cause
mortality of certain species of tadpoles.

Berger, L. 2001. Diseases in Australian Frogs.
PhD Thesis, James Cook University, Australia.

Bryan, L. K., C. A. Baldwin, M. J. Gray, and D.
L. Miller. 2009. Efficacy of select disinfectants

at inactivating Ranavirus. Diseases of Aquatic
Organisms, 84: 89-94.

Department of Environment and Climate Change
(NSW) 2008. Hygiene protocol for the control
of disease in frogs. Information Circular Number
6. DECC (NSW), Sydney South. Available elec-
tronically at: http://www.environment.nsw.gov.au/
resources/nature/hyprfrog.pdf
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To prevent disease transmission between freshwater habitats all equip-
ment that comes into contact with site water, or amphibians, must be

disinfected.

Following a hygiene protocol will prevent the transmission of di:

%

between freshwater sampling sites. An important component of the protocol

involves removing all dirt and organic matter from footwear to ensure that disinfecting agents, such as bleach, work effectively.
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This guide would not have been possible without
the help of numerous individuals and organiza-
tions. To give credit where credit is due, we need
to follow the path of its development. The notion
of the guides was an outcome of dialogue between
Monica Schwalbach, chair of the Federal Steering
Committee, and others, notably Kurt Buhlmann
and Whit Gibbons. Regional conservation guide-
lines emerged as a potential tool to convey “best
management practices” for herpetofauna to land
managers. With start-up funding from the U.S.
Forest Service, Kurt Buhlmann, Whit Gibbons, and
Joseph Mitchell began work on what such a guide
might look like, and using the Savannah River

Ecological Laboratory property as the “region,”
developed an initial guide—a “straw dog” as Kurt
called it. The PARC Management Steering Com-
mittee then went to work figuring out how to make
the regional herpetofaunal conservation guidelines
(HCGs) a reality.

The decision was made to bring an eclectic group
of persons with a stake in herpetofaunal conserva-
tion together in one place to draft the guides. This
would be the HCG workshop. The workshop was
a production in and of itself. Through a series of
meetings and teleconferences, the PARC Manage-
ment Steering Committee developed the agenda
for the meeting, identified and invited the par-
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In terms of the guide itself, we have to elaborate
a bit further because this is the second edition of
the Midwest HMG. On the first edition, a number
of people worked extensively on various sec-

tions. Bob Hay was the lead on the Grassland and
Savanna section, Paul Bartelt and Jay Rubinoff
provided significant comments and improvements.
Paul Bartelt led on Agriculture, assisted by Jay and
Bob. Carolyn Caldwell was the lead on the Urban
and the Caves and Springs sections. Scott Ballard
reviewed Caves and Springs. Chris Phillips drafted
Rivers and Streams. Carol Hall took the lead on
Permanent Wetlands, and Chris Phillips helped
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tion. John Roe drafted the Seasonal Wetlands, and
Ray Semlitsch helped with the editing. Joanna
and I lead the way on the Toolkit, incorporating
additional material provided by Paul Bartelt. John
Shuey, Paul Bartelt, Bob Hay, and Ellen Jacquart
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document. This document came in handy a number
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mann, John Jensen, and Bob Hay for their critical
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and Amphibian Conservation and Management at
Indiana University-Purdue University Fort Wayne
(IPFW) during guide development. IPFW Publica-
tions provided final layout and assisted with han-
dling publication locally.

The first edition of the Midwest HMG came out in
2002, and this second edition in 2010. In the inter-
vening years, the Southeast, Northeast, and North-
west guides came out. The authors and editors
of each guide benefited from the activities of the
authors and editors of those guides appearing ear-
lier, with heartless plagiarism encouraged to ease
the way and also provide consistency. Thus we
must thank other HMG contributors, particularly
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Breisch, Joe Mitchell and Kurt Buhlmann again
for the Northeast HMG; and Dave Pilliod and Elke
Wind for the Northwest HMG.

The second edition had numerous old and new
contributors, and thus the authorship of many
contributions were complex. The principal authors
for habitat type introductions, in the order of pre-
sentation, were Seasonal Isolated Wetlands: John
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was provided by Robert Brodman, St. Joseph’s
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photographs and captions, we passed it off to
the “levelers” Kurt Buhlmann and Joe Mitchell.
They provided additional valuable commentary
and helped make the message consistent with the
other regional Habitat Management Guidelines in
this series. We then continued editing and photo
substitutions until we obtained the final draft.
Whew. Walker Printing provided layout services.
A preliminary layout was sent to a variety of agen-
cies, organizations and businesses for a last round
of review and to obtain “buy-in” from as many
partners as possible. Walker Printing then finalized
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158

WWW.PARCPLACE.ORG



ACKNOWLEDGEMENTS AND CREDITS

Scott Ballard, Christine Barlow, Kent Bekker,
Andrew Berger, Tom Biebighauser, Nick Bie-
ser, Angela Biggs, Jeff Briggler, Carl R. Brune,
Kurt Buhlmann, David Cappaert, Gary S. Casper,
Nathan Engbrecht, Brant Fisher, Bill Flanagan,
Dan Fogell, Paul Frese, Alisa Gallant, Joanna
Gibson, Scott Gibson, Mike Graziano, Carol Hall,
Jim Harding, Bob Hay, Indiana TNC, Iowa USDA
NRCS, Scott Johnson, Tom R. Johnson, Bruce
Kingsbury, Lynn Kulver, Michael Lannoo, Yu
Man Lee, Greg Lipps, Eric Mayer, Jonathan Mays,
Brian MacGowan, Clark McCreedy, Lynda Mills,
Stephen J. Mullin, Mark Myers, North Dakota Fish
and Game (NDFG), Steve Paes, John Palis, Chris
Phillips, Mike Redmer, Alan Resetar, Jerry Roach,
Elizabeth Rodgers, John Roe, Kenneth Rouston,

Joe Sage, Allen Salzberg, Catherine A. Saumure,
Raymond A. Saumure, A. B. Sheldon, Elliot Stahl,
Kristin Stanford, Kenneth B. Storey, David Sur-
ovec, Zack Walker, Wisconsin DNR, John White.
We also acknowledge the use of public domain
images that were sourced from the following orga-
nizations: NASA, USDA Farm Service Agency,
USDA NRCS, USFWS, and USGS.

I save my greatest expression of gratitude for my
co-conspirator, Joanna Gibson, who worked so
hard on this project. Her energy, diligence, insis-
tence and good humor made it possible for this
wonderful guide to be completed. Thanks Jo.

—Bruce Kingsbury

HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES 159



160 WWW.PARCPLACE.ORG



HABITAT MANAGEMENT GUIDELINES FOR AMPHIBIANS AND REPTILES OF THE MIDWESTERN UNITED STATES 161






