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Welcome

Dear Trail Planner:

How can trails best be planned and managed to
recognize the needs and sensitivities of wildlife and the
environment? What impacts do trail development and use
have on wildlife? What can we do to minimize these
impacts?

These are some of the important questions that
prompted Colorado State Parks—in cooperation with Great
Outdoors Colorado—to convene a state-wide Trails and
Wildlife Task Force.

The Task Force was comprised of key stakeholders and
experts on habitat and recreation issues.

With the increasing use of trails, a growing statewide
population, and Coloradans tremendous love of both trails
and wildlife, this seemed to be an ideal time to develop a
handbook on wildlife issues for trail planners.

Task Force Objectives

Over aperiod of nine months, the Task Force and
support staff have worked to identify critical issues and
sources of information about trails and wildlife, to
document case studies, and to present the information in a
practical format.

Dynamic format that needs your contributions

In many ways this handbook can never be finished, but
we can continue to learn and use the growing body of
knowledge to improve our planning efforts. It is an
evolving document about a subject that is just beginning to
be studied and understood. We plan to update this hand-
book regularly and ask you to send information and
suggestions through either the comment form in the back or
by visiting our website:

www.dnr.state.co.us/parks/

The Colorado State Trails Program

Since it was established in 1971, the State Trails
Program has been active in encouraging trail development
around the state. Recreational trails are a priority of
Colorado State Parks, and provide for a significant part of
the outdoor activities available in Colorado.

Stuart Macdonald
Colorado Sate Trails
Coordinator
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ew things are loved more by

Coloradans than trails and the

outdoors. With participation in
outdoor recreation at unprecedented
levels, access to natureis clearly an
integral part of living in our state. Too
much outdoor recreation, however,
can sometimes put at risk the very
natural resources upon which itis
based.

This handbook will help trail plan-
ners and builders balance the benefits
of creating trails and being stewards
of nature, especially wildlife.

Trails make many positive contri-
butions to conserving nature. They
can help:

* restore degraded stream corri-
dors and other habitats in the process
of trail building;

* guide recreationists away from
sensitive wildlife habitat and into
more adaptable settings;

1. Introduction

* educate people about wildlife
issues and appropriate behavior in the
outdoors; and

* build broad constituencies for
wildlife conservation by putting peo-
ple in contact with nature.

Trails affect wildlife in a range of
ways

Typically, the impacts to wildlife
from trails aren’t as great as those
from intensive development. More
and more, however, we realize that—
no matter how carefully we tread and
no matter how much we desire to
“leave nothing but footprints and take
nothing but pictures’— building trails
can effect wildlife. By entering an
area, we may change the ecology of a
system that is complex and frequently
hard to understand.

Sometimes the effects of building
and using atrail are minor and fleet-
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ing. Other times they may be more
substantial and long-lasting.

Trails can be effective wildlife man-
agement tools

Let'stake atypical situation. Land
managers intentionally choose not to
build atrail to a particularly sensitive
area, perhaps a heron rookery. People
hear of the rookery and make their
own pathsto it. Many of the visitors
are careful in how and when they
approach the herons.

Before long, however, many paths
braid through the trees and planners
are pressured into doing something.
They decide to harden one of the
trails and build an observation deck at
an appropriate distance from the
herons. Finally, with great effort—
over many years—most of the social
trails are revegetated.



Rules of thumb in the face of
scientific uncertainty

In situations such as the heron
rookery, scientists say the specific
effects of trails on wildlife are usualy
uncertain. These complex interactions
are just beginning to be understood
and few unequivocal ecological prin-
ciplesfor trail planners are known.

Because of this uncertainty, this
handbook offers rules of thumb
rather than iron-clad principles. These
rules of thumb are helpful suggestions
based on practical experience, extrap-
olations from the sometimes sketchy
scientific literature, and just plain
common sense. They are experienced
guesses that may prove useful even
though they may not be “right” in
every situation. Each could appropri-
ately be prefaced with phrases such
as, “when possible” or “in general.”

Perhaps the greatest contribution
of these rules of thumb is that they
raise issues that trail planners might
not otherwise anticipate. Also, if most
relevant rules of thumb cannot be
met, it may indicate atrail should not
be built in that location.

Even if scientists were certain of
the specific impacts of trails—some-
thing that should become better
known over the coming years—that
knowledge still has to be balanced
with the benefits of trails. Scientific
facts aone don't dictate what should
be done with a specific trail. It is the
larger framework of laws and commu-
nity desires that determine what
should—or must—be valued and pro-
tected.

PLANNING TRAILS WITH WILDLIFE IN MIND

Handbook purpose and organization

This handbook, which was devel-
oped as part of Colorado State Parks
Trails and Wildlife Project, is divided
into six main parts:

Chapter 1: Introduction.

Chapter 2: Wildlife and Trails
Primer gives an overview of impor-
tant wildlife and other environmental
issues and suggests a range of
approaches to planning trails with
wildlifein mind.

Chapter 3: Wildlife and Trail
Planning Checklist is a sequence of
wildlife-related questions and possible
steps to consider in planning atrail.

Chapter 4: Case Studies presents
specific trail projects and the wildlife-
related lessons learned in the process
of planning each trail.

Chapter 5: Sources of
Information identifies a wide range
of information sources, including
websites, data bases, publications, and
people.

Chapter 6: Glossary defines
wildlife terms likely to be encoun-
tered in further reading.

How to use this handbook

There are many ways to use this
handbook. Readers who are new to
wildlife issues may choose to read the
handbook from cover to cover. Others
may want to turn first to the wildlife
planning checklist (or its summary on
the next page) to find issues for which
they would like more background.
Others may wish to look up a specific
topic or source of assistance.

The handbook’ s two major sec-
tions—the primer and the checklist—
are offered as distinct ways of access-
ing the same issues and information.
Readers are free to choose the

approach that best fits their circum-
stances.

This handbook should not be
thought of as a cookbook, with a one-
size-fits-all approach. Every trail proj-
ect is different and the important eco-
logical issueswill vary widely with
the kinds of trails, wildlife, and habi-
tat.

The Primer introduces topics

If you have general questions
about the interactions of wildlife and
trails, the primer—which is organized
around broad wildlife topics—is a
good place to start. In addition to key
concepts and rules of thumb, refer-
ences are presented for each topic.

The Checklist suggests steps

The checklist focuses specifically
on wildlife issues of trail planning
and is designed to mirror comprehen-
sive planning processes. This should
make it easier to integrate the infor-
mation into the ways trails are already
being planned.

If you are beginning to plan atrail
and want to find appropriate ways of
including wildlife issues, the checklist
may be a practical aid. It raises
important questions through each step
of the planning process.

Overall Handbook goals

This brief document functions best
at raising issues, presenting back-
ground, offering suggestions, and pro-
viding references to other, more in-
depth, sources of information. The
authors hope that the handbook also
will encourage more discussion and
study of wildlife and trails issues.



1. INTRODUCTION

Overview of the Wildlife and Trails Planning Checklist (See Chapter 3 for details.)

Step A. Gettlng the Whole Picture

Include wildlife in the trail vision
Look at the broader landscape of the area where you are considering a trail. What oppor-
tunities or constraints are there for trails and wildlife in the broader landscape? What plans
are there for other trails or wildlife across the landscape? Do you foresee any cumulative
trail impacts by adding a new trail? Ask the help of a biologist and other professionals, as
needed. What kinds of goals and activities do you foresee for the trail? What are your
wildlife goals for the trail project?
2. Organize & communicate
Share your ideas and findings with other community members, including trails and
wildlife enthusiasts and property owners and managers. Find ways, such as community
meetings, field trips, or aweb site to discuss ideas and issues related to the possible trail.
What opportunities are there for both recreation and wildlife protection in the corridor? Do
the ideas seem to complement or conflict?
Research and inventory
3. Find information about local wildlife habitats. Conduct an inventory of the area’s sensi-
tive plants, animals, and critical habitat. Note any special opportunities for wildlife educa
tion. To the degree possible, understand the existing impacts to wildlife in the area.

Step B. Considering Alternatives

1. Prepareand evaluate alternative concept plans
Looking across the broader landscape, identify and evaluate several distinct alternative
alignments for atrail. (Where an existing trail isto be upgraded, alternatives might include
different management strategies.) Use this handbook’ s rules of thumb and other information
to guide the design, to help maximize the opportunities, and to minimize the constraints for
wildlife. Get professional trail planning help, as needed. Are there opportunities to use the
trail as a catalyst to restore degraded habitats and preserve pristine areas? Review the alter-
natives with the community and appropriate land managers and select a preferred plan to
refine.
2. Designthetrail
Develop designs, budgets, time tables, and management strategies for the preferred plan.
Review and refine the plan with the help of awildlife biologist.

Step C. Building & Managing

1. Part1: Acquire and construct the trail
If land isto be acquired for the trail, look for additional areas that can be set aside at the
same time for wildlife conservation. |mplement the plan, being careful to impact wildlife as
little as possible during construction.
2. Part 2: Manage and monitor the trail
Have a clear plan to manage the trail corridor and activities within it. Monitor the effects
of the trail on plants and wildlife and adjust management plans as appropriate. Look for
ways to involve the public and to provide educational opportunities.



The Colorado State Parks Trails
Program will be updating this hand-
book periodically and invites your
comments and suggestions. (Colorado
State Parks—Trails Program, 1313
Sherman Street, Room 618, Denver,
CO 80203 or e-mail:

MacTrail @aol.com)

Additional current information
about wildlife issuesin trails planning
may be found in the Trails section of
the Colorado State Parks website:

http://www.dnr.state.co.us/parks/

Some overall observations

In creating this handbook, we
found a number of overarching
themes:

* When planned with wildlifein
mind, trails can be effective manage-
ment tools that help reduce the
impacts of people on wildlife.

PLANNING TRAILS WITH WILDLIFE IN MIND

* A trail is more than athin line
traversing the landscape. To respect
wildlife, atrail must be planned in
conjunction with its zone of influence.

* In building atrail, we may
choose to impact wildlife and habi-
tats, but we should do so with an
understanding of the implications.

* In many cases, scientific knowl-
edge alone can't determine whether
wildlife impacts are great enough to
preclude atrail. The decision aso
should be based on community val-
ues, including the benefits the trail
will offer the public.

» Wildlife don’t necessarily see the
landscape the way we do. What may
appear to a person to be a minor
change may be perceived quite differ-
ently by wildlife.

* If we learn to see the landscape
more as wildlife do, we can find trail

alignments that will have less impact
on their surroundings.

* Understanding both the existing
and potential impacts of atrail to
wildlife can help set more realistic
goasfor atrail project.

* Native biological diversity is
much more than a count of the species
found in an area. Instead, itisa
broader concept that includes all
facets of our natural living heritage.

* The best strategy in planning
trailsis aways to avoid impacts to
wildlife. The next best isto minimize
the impacts. The last resort is to miti-
gate for impacts.

* Plan and manage atrail in ways
that help make users more predictable
to wildlife so they can acclimate to
people.

COLORADO’S WILDLIFE ARE VARIED AND INTERESTING

When planning trails with wildlife in mind, it may be
helpful to think of specific wildlife species as part of your
trail users group, along with recreationists. There are sev-
eral good introductions to our state’s wildlife, including:
Armstrong, David Michael; James P. Fitzgerald, Carron A.

Meaney 1994. Mammals of Colorado. University Press of

Colorado, Boulder, Colorado.

Benedict, Audrey DeLella1991. Serra Club Naturalist's Guide
to the Southern Rockies. Sierra Club Books, San Francisco.
Emerick, John C.; Cornelia Fleisher Mutel 1992. From

Montana.

Grassland to Glacier: The Natural History of Colorado.
Johnson Publishing Co., Boulder, Colorado.

Kruger, Frances Alley; John Fielder; Carron A. Meaney, Denver
Museum 1995. Explore Colorado: From Plains to Peaks.
Westcliffe Publishers, Englewood, Colorado.

Rennicke, Jeff 1996. Colorado Wildlife. Falcon Press, Helena,

Whitaker, John O., Jr. 1996. National Audubon Society Field
Guide to North American Mammals. Alfred A. Knopf, Inc.
New York, New York.




2. Wildhife and Tratls Primer

nowing how wildlife respond

to recreationists and their

trailsisavital part of plan-
ning trails. This section of the hand-
book gives an overview of the major
wildlife issues relevant to trail plan-
ners and provides references for more
in-depth study. The topics presented
here are some of the most important
for incorporating wildlife concerns
into trail planning

Key Concepts and Rules of Thumb
Key concepts are presented as an
introduction to each Primer topic. To
make the concepts practical, rules of
thumb are also given with each topic.
The rules of thumb are intended as
helpful advice for wildlife situations
that are generally too complex for
ironclad, universal principles.

For more detailed discussions
References for further reading are
given with each Primer topic. These
books are general in nature, and readi-
ly available in bookstores. More
detailed information—on how

individual speciesrelate to trails, for
example—may be available through
the Colorado Trails and Wildlife
Bibliographic Data Base. (See
Chapter 5: Sources of information.)

A RULE OF THUMB IS:

1 : a method of procedure
based on experience and
common sense.

2 : a general principle
regarded as roughly correct
but not intended to be scien-

tifically exact.

Practical advice is offered in each
of these volumes. For example, in
each chapter, Knight and Gutzwiller
offer “management options for coex-
istence,” Smith and Hellmund include
planning guidelines, and Dramstad
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and colleagues offer useful principles
of landscape ecology.

Full citations for the most com-
mon references are given below.

Dramstad, W., J. Olson, and R.
Forman, 1996. Landscape Ecology
Principlesin Landscape Architecture and
Land-Use Planning, Island Press,
Washington D.C.

Forman, R. 1995. Land Mosaic: The
Ecology of Landscapes and Regions.
Cambridge University Press, Cambridge.

Forman R. and M. Godron, 1986.
Landscape Ecology. John Wiley and Sons,
New York.

Knight, R. and K. Gutzwiller, eds.,
1995. Wildlife and Recreationists:
Coexistence through Management and
Research. Island Press, Washington, D.C.

Noss, R. and A. Cooperrider, 1994.
Saving Nature's Legacy: Protecting and
Restoring Biodiversity. Island Press,
Washington, D.C.

Smith, D. and P. Hellmund, 1993.
Ecology of Greenways. University of
Minnesota Press, Minneapolis, Minn.



A. Tratls and their
zones of influence

Key Concepts
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As with anything we build in the
landscape, a trail changesits sur-
roundings. Some of these changes
are minor and temporary—such as
when a deer moves away from an
approaching hiker, to return to browse
once the hiker has gone. Other
changes have wider ramifications and
duration—such as when aggressive
bird species follow trails, expanding
their habitat, displacing sensitive
species, and preying on songbirds and
other sensitive neotropical birds.

These changes to atrail’s sur-
roundings may extend for hundreds or
even thousands of feet on either side
of atrail. (They are sometimes
referred to astrail distance effects.)

Collectively these effects define a
zone of influence associated with a
trail. This zone is aso the primary
experience area for recreationists
using the trail. Without wildlife in this
zone, trail users would have aless
diverse experience.

Thereisanatural variability to
landscapes, so the width of a zone of
influence varies along atrail’ s length.

Some of the effects characteristic
of atrail’s zone of influence are what
biologists refer to as edge effects.
Edges attract more gener alist species
at the expense of more specialist
species, which have fewer optionsin
increasingly human-dominated land-
scapes. (There are more and more

PLANNING TRAILS WITH WILDLIFE IN MIND

ecological edgesin theworld as a
result of increasing human develop-
ment of all kinds.)

The specific edge effects of atrail
and their associated widths depend on
the characteristics of the trail (how
wide it is and its type of users, for
example) and the surrounding land-
scape (how sensitive local wildlife
are).

Trailheads and other trail facili-
ties, which have their own character-
istics and impacts on wildlife, con-
tribute to the extent of atrail’s zone of
influence and should not be forgotten
in the planning process.

A trail’s area of influence should
be planned and managed as an inte-
gral part of thetrail. Thisinfluence
zone should provide recreationists
with meaningful interactions with
nature, without infringing on sensitive
habitat.

Rules of Thumb

A.1 Always some impact. Any
trail will have at least some negative
impacts on wildlife. Such impacts
must be weighed with the benefits of
the trail.

A.2 The broader view. In consid-
ering wildlife, don’t focus solely on
the narrow width of the trail’ s tread-
way; aso consider the wider area it
may influence.

A.3 Sensitive vs. non-sensitive.
Trail corridors may encourage some
species of wildlife, such as jays, rac-
coons, and other edge-loving general-
ists, but these species are already
increasing across the landscape and
may not need encouraging.

A.4 Negative effects. Trails may
negatively affect species that need
conditions (such as specific vegeta-
tion or light) that are altered in trail
construction.

A.5 Degraded areas. Seek out
degraded areas that have the potential
to be restored when aligning atrail,
rather than creating another disturbed
area.

A.6 Edges. Align atrail along or
near an existing human-created eco-
logical edge, rather than bisecting
undisturbed areas. When this is possi-
ble, the trail will not create a totally
new ecological edge.

A.7 Avoid sensitive wildlife.
Keep atrail—and its zone of influ-
ence—away from specific areas of
known sensitive species, populations,
or communities. Where appropriate,
use glimpses of these areas as oppor-
tunities for educating trail users.

A.8 Think thin. In constructing or
upgrading atrail, disturb as narrow an
area as possible to help minimize the
zone of influence.

Radiating out from every trail is a
zone of influence, the width of
which varies with local conditions
over the length of the trail.
Planning a trail with this in mind
can greatly help anticipate the
future interactions of the trail and
wildlife.



A.9 Screening. Locate trails and
supporting facilities in areas where
they can be screened and separated
from sensitive wildlife by vegetation
or topography. This approach isless
disturbing to wildlife and reduces the
amount of energy wildlife must use in
reacting to recreationists.

A.10 Rewarding trails. Provide
trail experiences that are diverse and
interesting enough that recreationists
are less inclined to create their own
trails and thereby expand the zone of

2. WILDLIFE AND TRAILS PRIMER

A.11 Predictability. The more
predictable human actions are, the
more adaptable wildlife may be to
those actions.

2\

=

Further Reading
Dramstad, W., J. Olson, and R. Forman,
1996. Landscape Ecology Principlesin
Landscape Architecture and Land-Use

influence.

Variable

Planning, Island Press, Washington
D.C., pp. 27-29.

Example interactions

VEGETATION

WILDLIFE SPECIES

SEASON

TIME

WEATHER

TRAIL/USER LOCATION

SURROUNDING LAND USE

INTENSITY/LEVELS OF USE

PREDICTABILITY

RECREATIONAL ACTIVITY

Some types of vegetation, such as dense forests, can
visually screen trail users more than others.

Some species are more sensitive to human activities than
others.

Certain times of the year, such as breeding season, may
be more sensitive than others for wildlife. Also, during
dormant periods, some plants may be less easily
impacted.

During resting, feeding, or other specific times of the
day, wildlife may be more susceptible to disturbance.

In cold weather, recreationists may have greater impact
on wildlife because of the increased energy wildlife must
expend to avoid the recreationists.

Wildlife may respond differently if trail users are above
or below them, on or off a trail.

Trail impacts may be less significant in an already
disturbed area.

More intensive or higher levels of trail use may have
farther-reaching impacts.

The more predictable trail users are, the more likely their
presence can be incorporated into the daily strategies of
wildlife.

There is greater impact when recreationists bring along
dogs. Also the speed of activity influences the level of
disturbance

Noss, “Wildlife Corridors’ in Smith, D.
and P. Hellmund, 1993. Ecology of
Greenways. University of Minnesota
Press, Minneapolis, Minn., pp. 58-59.

Noss, R. and A. Cooperrider, 1994. Saving
Nature's Legacy: Protecting and
Restoring Biodiversity. Island Press,
Washington, D.C., pp. 197-203.

Forman R. and M. Godron, 1986.
Landscape Ecology. John Wiley and
Sons, New York, pp. 108-109.

Forman, R. 1995. Land Mosaic: The
Ecology of Landscapes and Regions.
Cambridge University Press,
Cambridge, pp. 81-111.

How wide an area will be influ-
enced by a trail is determined by
many variables in a complex inter-
action. Some of these variables
and examples of their effects on
the interactions of wildlife and
recreationists are shown above.
(Adapted from Clinton Miller, City
of Boulder Open Space, 1994)



B. Avoiding large
natural areas

Key Concepts

&0

Typically as we go about building
communities—and especially the
infrastructure that supports them—we
cut across and through streams and
forests, windbreaks and prairies—the
natural systems around us. This tends
to leave ever-smaller areas that are
even more directly impacted or influ-
enced by humans.

This habitat fragmentation is
considered by many biologists to be
the single greatest threat to biological
diversity. Some species, such as lynx
and wolverine, for example, may not
survive without lar ge, unbroken
blocks of habitat.

There is little specific knowledge
of how much atrail may contribute to
these factors or ultimately help
degrade biological diversity. The
extent of the impacts depends on a
number of factors, including the type
of habitat, the species present, and
the characteristics of thetrail,
including how heavily it is used by
people.

As mentioned above, trails have
zones of influence (of variable width)
associated with them. Taking this
added width into account, it is easier
to understand how a region criss-
crossed with trails could end up with
few areas not somehow influenced by
humans.

In acomplex series of interac-
tions, fragmented habitats may see:

PLANNING TRAILS WITH WILDLIFE IN MIND

* an influx of plant and animal
species (usually generalists) that like
or tolerate the new conditions of light,
wind,or human presence; and

* adecline of species that cannot
tolerate these conditions or are
adversely impacted by the species
newly arriving in the trail’s zone of
influence.

The new species may include
weeds and other exotic plant species,
as well as predators that eat the eggs
or young of indigenous wildlife.

These new conditions and interac-
tions can change the trail’ s zone of
influence in ways that may not be
obvious to the casual observer.

The impacts of atrail on the bio-
logical diversity of alarge area that
has already been heavily disturbed
may not be significant. For example,
constructing a trail through a young,
even-aged stand of lodgepole pine
that has regrown after clearcutting
may not change how wildlife use the
area. If the stand has very low diversi-
ty of wildlife—as is often typical of
this type of habitat—it is even possi-
ble wildlife diversity might increase
with the creation of the trail.

Protecting large, undisturbed areas
of wildlife habitat should be a priori-
ty. Deciding whether or not to build a
trail that may contribute to fragmenta-
tion is a tradeoff that the local com-
munity or land manager will have to
make.

Rules of Thumb

B.1 Big habitat areas. When pos-
sible, leave untouched large, undis-
turbed areas of wildlife habitat. They
are an important—and rapidly vanish-
ing—resource. |dentify and seek to
protect all such areas when aligning a
trail.

B.2 Edge trails. It is better to
route a trail around the edge of an
area of high quality, undisturbed habi-
tat, than through its center.

B.3 Trail density. Keep the densi-
ty of trails lower within and near pris-
tine or other high quality areasto
reduce the contribution of trails to
fragmentation.

B.4 Stepping-stone patches.
Avoid small patches of high quality

There may be no existing spe-
cific studies of wildlife and the
potential impacts of a trail for your
particular area, but you can still
get help from scientific journal arti-
cles and other sources. It may take
time to get used to scientific jar-
gon, but it is possible to cull practi-
cal information from such sources
with patience.

HOW TO EXTRAPOLATE PRACTICAL INFORMATION
FROM A SCIENTIFIC JOURNAL ARTICLE

In particular in reading an arti-
cle, consider: Are the species of
wildlife examined in the study the
same as my project? Is the habitat
type the same? Are the trail uses
you anticipate similar to those
studied, if any?

Through this process, you can
start to develop new rules of thumb
to apply to your trail project.




habitat in routing atrail. Such patches
may be important stepping stones
used by wildlife to move across the
landscape.

B.5 Balancing needs across
landscapes. It is easier to balance
competing wildlife and recreation
needs across a landscape or region
than it is on a specific trail project
within asmaller area.

Further Reading
2\
\=
Smith, “An Overview of Greenways’ in
Smith, D. and P. Hellmund, 1993.
Ecology of Greenways. University of
Minnesota Press, Minneapolis, Minn.,
pp. 2-4.
Forman, R. 1995. Land Mosaic: The
Ecology of Landscapes and Regions.

Cambridge University Press,
Cambridge, pp. 405-434.

Noss, R. and A. Cooperrider, 1994. Saving

Nature's Legacy: Protecting and
Restoring Biodiversity. Island Press,
Washington, D.C., pp. 50-54.

Harris, L.D. 1984. The Fragmented
Forest: Island Biogeography Theory
and the Preservation of Biotic
Diversity.
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Trails should be routed away from large, undisturbed
areas of sensitive wildlife habitat, such as the forest in the
left of this illustration. Such areas are a valuable natural
resource that is rapidly disappearing from the American
landscape. With their loss go species of wildlife that cannot
survive without extensive, undisturbed habitats.



C. Tools for a
broader view

Key Concepts

&0

It's only when looking at the br oader
landscape over time that one can dis-
cover how wildlife use a place and
what impacts activities in one area
will have in another.

Fortunately, the relatively new dis-
cipline of landscape ecology provides
useful tools for describing and analyz-
ing broad landscape patterns and
functions.

Looking across alandscape, espe-
cialy from above, you typicaly see a
mix of patterns—a wetland patch
here, a stream corridor there. These
components of the landscape function
in varying ways for wildlife.

Knowing the locations of patches,
corridors, and matrices—the structural
elements of the landscape—helps
identify edges and habitat blocks.
How these elements of the landscape
are used by wildlife varies from
species to species. what is an edge for
one species may not be for another.

Part of understanding the broader
picture islooking at the landscape
over time. Such a perspective makes
clear that how wildlife use the land-
scape can be very dynamic. There
may be substantial changes in how
wildlife use the landscape from sea-
son to season and year to year.

Looking at changes across land-
scapes and over time, it is easier to
make atrail compatible with alarger
conservation effort. Such aregional

PLANNING TRAILS WITH WILDLIFE IN MIND

plan seeks to balance trails and
wildlife goals across the region. This
is one way to make certain that there
is a balance between streams with
roads and trails and undevel oped
streams devoted to wildlife habitat.

One framework for making a plan
for alandscape or region—a part of
which could be atrail plan—is that
developed by Noss and Cooperrider
(1994). Their approach divides an
area into core biological reserves that
are surrounded by buffers and con-
nected by wildlife corridors. The core
areas are strictly for nature preserva-
tion. In each successive buffer more
human activities are allowed.

Trails might go into the core areas
only rarely but would be more com-
mon in buffer areas.

With this kind of coordinated plan
thereit is easier to accommodate
competing objectives.

‘“
N V’
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Landscape ecology prowdes many useful tools for understanding and
documenting the landscapes through which trails pass. By identifying a
landscape’s patches (such as the stands of trees in the illustration),
corridors (e.g., the stream), and surrounding matrix (e.g., grasslands),
it may be easier to find the best alignment for a trail, one that fits the
landscape.

The Noss and Cooperrider
approach is similar to the Forest
Service' s landscape assessment and
planning effort.

Rules of Thumb

C.1 Regional view. Plan atrail
consistent with aregional or land-
scape-wide plan that identifies where
trails should go and which areas
should be conserved for wildlife.
Balance the needs of wildlife and
recreationists across that larger per-
spective.

C.2 Already disturbed areas.
Site atrail where there are already
human-created disturbances or in
areas of less sengitive habitat.



C.3 Landscape structure.
Analyze the landscape noting the
patches, corridors, and matrix—the
landscape structure—as they might be
used by species of specia interest.

C.4 Corridor crossings.
Minimize the number of times promi-
nent landscape corridors—such as
riparian zones—are crossed by aftrail.
These corridors may serve as impor-
tant conduits and habitat for wildlife.

C.5 Smaller, isolated patches.
Avoid smaller, isolated patches when
laying out atrail, but do give users an
experience of the varied landscape.

C.6 Sensitive patches. Avoid
patches that are habitat for threatened,

2. WILDLIFE AND TRAILS PRIMER

endangered, or other species of
concern.

C.7 Involving conservation
advocates. Enlist the help of conser-
vation advocates in planning trails.
Find opportunities to integrate trails
and open space planning.

Further Reading
\é \
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Dramstad, W., J. Olson, and R. Forman,
1996. Landscape Ecology Principlesin
Landscape Architecture and Land-Use
Planning, Island Press, Washington
D.C.
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Noss, R. and A. Cooperrider, 1994. Saving
Nature's Legacy: Protecting and
Restoring Biodiversity. Island Press,
Washington, D.C

Thorne, James 1993. “Landscape
Ecology,” in Smith, D. and P.
Hellmund, 1993. Ecology of
Greenways. University of Minnesota
Press, Minneapolis, Minn., pp. 23-42.

Forman R. and M. Godron, 1986.
Landscape Ecology. John Wiley and
Sons, New York, pp. 83-225.

Forman, R. 1995. Land Mosaic: The
Ecology of Landscapes and Regions.
Cambridge University Press,
Cambridge.



D. Habitat quality
varies

Key Concepts

&7

Not surprisingly, types of habitat
vary widely in the number and kinds
of wildlife using them. (Frequently
habitat type is used as a surrogate for
wildlife use because vegetation is eas-
ier to observe and map.)

For example, the 33 habitat types
included in the Colorado Division of
Wildlife's “Latilong” data base poten-
tially have a range from 35 species for
tundrato 302 for lowland riparian
aress.

The top two ranking habitat types,
in terms of overall numbers of species
and the most threatened or endan-
gered species, are riparian, which
illustrates why there is so much inter-
est in conserving such areas found
near water.

None of thisis to suggest the
number of speciesisthe only or best
measure of a habitat’s value to
wildlife, although some habitats are
used by more species of wildlife than
others.

Tundra (33), for example, because
of its severe climate, has alow diver-
sity of wildlife species. Yet tundra
plays avital role in the lives of
species that are important components
of Colorado’s biodiversity.

PLANNING TRAILS WITH WILDLIFE IN MIND

L odgepole pine forests (19) tend
to have a moderate to low diversity of
plants and animals. Because typically
they are dense forests, recreationists
may not be seen or heard by wildlife
from as great a distance as open areas.

An important consideration in
aligning atrail isthe relative resilien-
cy of habitats that might be crossed.

Rules of Thumb

D.1 Variety of experience. Route
atrail through varied habitat typesto
enrich user experiences, but avoid
small patches of species-rich habitats.

D.2 Potential vs. actual species.
Determine which species of interest
actually occur in the areayou are
studying. Wildlife data bases some-
times list species that potentially
occur within a given habitat type; not
all of these species may actually be
found there.

D.3 Screening. Consider the
physical characteristics of habitat
types when routing a trail. For exam-
ple, trail users may be screened in
some forest types.

D.4 Habitat variability. Even
within a single type of habitat, some
elements may be of greater impor-
tance to wildlife than others. For
instance, shrubby thickets of snowber-
ry or American plum within riparian
habitat provide very important cover
and food for birds and small mam-
mals.
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Further Reading
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Kruger, Frances Alley; John Fielder; and
Carron A. Meaney, Denver Museum
1995. Explore Colorado: From Plains
to Peaks. Westcliffe Publishers,
Englewood, Colorado.
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COLORADO HABITAT TYPES NUMBER OF  THREATENED  SPECIAL CONCERN Use of habitats by wildlife

SPECIES & ENDANGERED SPECIES varies widely. The number
1. Riparian Lowland (below 6000 ft.) 302 5 8 of wildlife species poten-
2. Riparian Transition (6000-9000 ft.) 222 6 2 tially found in the various
3. Pifion-Juniper Forest 179 1 5 types of habitat listed in
4. Scrub Oak 153 2 0 the Colorado Division of
5. Urban Areas 146 2 0 Wildlife’s “Latilong” data
6. Agricultural Areas with Trees 142 1 3 base varies widely. This
7. Open Water—Lakes or Reservoirs 139 5 14 ranking shows why ripari-
8. Marshes/Bogs 130 5 5 an areas are so significant
9. Ponderosa Pine Forest 128 4 0 to Colorado’s wildlife.
10. Shortgrass Prairie 126 3 11 Note: The data base
11. Mountain Mahagony 112 1 0 includes mammals, birds,
12. Greasewood/Sagebrush or Saltbush 111 0 6 reptiles, and amphibians,
13. Sagebrush/Rabbitbrush 111 1 4 but not fish. (Dave Weber,
14. Riparian Highland (above 9000 ft.) 111 3 1 Colorado Division of
15. Tallgrass Plains 89 1 1 Wildlife, 1998.)
16. Mountain Meadow/Parkland 89 4 3
17. Sagebrush 86 3 1
18. Spruce-Fir Forest 86 4 1
19. Lodgepole Pine Forest 81 5 1
20. Douglas Fir Forest 78 4 1
21. Mixed Grasses of Disturbed Areas 78 1 1
22. Aspen Forest 70 4 0
23. Shortgrass Semi-Desert 70 0 2
24. Wet Open Ground 69 3 3
25. Cholla Cactus Grassland 65 0 1
26. Open Water—Streams/Rivers 64 4 9
27. Shortgrass-Mountains 64 0 0
28. Limber Pine Forest 60 1 0
29. Bristlecone Pine Forest 56 0 0
30. Sand Sage Prairie 54 1 2
31. Cropland 44 2 2
32. Alpine Transition 40 1 0
33. Tundra 35 0 0
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E. The importance
of streamside areas

Key Concepts

&

Riparian areas play a dispropor-
tionately largerole in maintaining
biodiversity, especialy in Colorado
and other western states. The hydrolo-
gy and vegetation of riparian areas—
usualy starkly contrasting with sur-
rounding habitats—create very high
biological diversity. (Thetermripari-
an refers to the area associated with
streams and other bodies of water.)

For example, of the 627 vertebrate
species listed in the Colorado
Division of Wildlife's“Latilong” data
base as occurring in the state (includ-
ing mammals, birds, reptiles, and
amphibians), 458 species (73 percent)
use riparian, stream, lake, or marsh
habitat types for at least some part of
the year. More than 80 percent of
Colorado breeding birds are depend-
ent on riparian areas.

Not al riparian areas are high in
habitat quality. Because they are
attractive to people, frequently ripari-
an areas have seen many human uses
and are degraded. Trails projects can
be catalysts for restoring such areas.

Because they help concentrate
human use and thereby reduce tram-
pling, trails can reduce the impacts of
people on riparian areas.

By understanding the relative
quality of riparian areas, it may be
possible to find places within the
riparian zone for trails that will have
less impact on wildlife.

PLANNING TRAILS WITH WILDLIFE IN MIND

Plants in riparian soils are espe-
cialy vulnerable to trampling
because compacting soils damages
and limits roots, reduces aeration,
decreases soil water, and destroys soil
structure.

Where horses, pedestrians, and
others cross streams, erosion can
result which may affect fish habitat.
Also if rest rooms are not available,
the impacts of human waste may be
considerable.

Fishing is a type of managed
recreation that has direct impacts on
habitat, as well as fish. Of special
concern are the extensive social trails
often created along banks by anglers,
sometimes in sensitive riparian aress.

Rules of Thumb

E.1 Regional balance. Looking
across the landscape or region, find a
balance between the riparian areas
that have trails and those devoted to
wildlife conservation.

E.2 Habitat restoration. Use the
process of building trails as a catalyst
to restore degraded stream corridors.

E.3 Removing grazing.
Whenever possible, use atrail asa
catalyst to restrict cattle and other
stock from good quality riparian
areas.

E.4 Strategic entries into ripari-
an zone. For both habitat and mainte-
nance reasons, it is better to run atrail
just outside the riparian area (perhaps
on atopographic bench) and bring it
in at strategic places, than to keep it
continuously close to ariparian area.

E.5 Not encircling ponds. In
routing a trail near a pond or lake,
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don’t run it completely around the
body of water. Instead, |leave some
shoreline without a trail to allow
water birds the option of moving
away from people to the far side of
the pond.

E.6 Beaver ponds as attractions.
Occasionally taking atrail to beaver
ponds may provide an opportunity for
trail users to see wildlife habitat close
at hand. Beaver are not as likely to be
disturbed by recreationists as other
wildlife, but be careful of sensitive
species that also use beaver ponds.

E.7 Stream crossings. Minimize
the number of times atrail crosses a
stream. However, stream crossings
may be needed to avoid critical habi-
tat areas.

E.8 Stream confluences. Avoid
crossings where two or more streams
come together. These are particularly
important nodes for wildlife.

E.9 Stream buffers. To maintain
natural processes along a stream cor-
ridor, maintain an interior or upland
buffer on both sides of a stream,
which is wide enough to control over-
land flows from the surrounding land-
scape, provide a conduit for upland
species, and offer suitable habitat for
floodplain species displaced by
beaver flooding or channel migration.

E.10 Poor riparian habitat. In
riparian areas of variable habitat qual-
ity, route atrail closer to a stream
where habitat quality is poorer.

E.11 Approaching streams. Give
trail users the opportunity to be near
water or they will find ways them-
selves, likely with greater overall
impact than if atrail is provided.

E.12 Wider conservation. Use
public support of trails to protect
riparian corridors.



E.13 Restoring wetlands. Restore
wetlands near atrail to expand cover,
food, and nesting opportunities.

Further Reading
=\
\CJ—-—'—_

Binford and Buchenau, “Riparian
Greenways and Water Resources,” in
Smith, D. and P. Hellmund, 1993.
Ecology of Greenways. University of

Minnesota Press, Minneapolis, Minn.,
pp. 69-104.
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Carefully consider how and where to route a trail through a
streamside area. These riparian zones are rich habitat for wildlife.
The illustration shows a trail alignment running primarily outside
the riparian area, but moving into it at places where wildlife is less
likely to be disrupted. (Left: plan view, right: sketch.)
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F. Species and
places of special
Interest

Key Concepts

&

While some species (such as bald
eagle and Ute |l adies-tresses orchids)
and habitats (such as wetlands) have
legal statusthat must be respected in
the process of trail building, others
may deserve special attention because
of the value placed on them by a
local community.

Threatened and endangered are
legal designations applied to certain
species of plants and animals per-
ceived to be in danger of potentially
becoming extinct, either in the world,
country, or state.

For those working in Colorado,
there are two lists of threatened or
endangered (T&E) species. Oneis
issued by the federal government, the
other by the Colorado Division of
Wildlife.

The federal T&E list includes
species that are in danger of becoming
extinct nationally. The Endangered
Species Act, which provides some
protection for these species, is admin-
istered by the U.S. Fish and Wildlife
Service.

The degree to which the law pro-
tects species on the list is complicated
and varies depending on the individ-
ual species. It is best to discuss spe-
cific situations with U.S. Fish and
Wildlife Service (USFWS) personnel.
(See website:_http://www.fws.gov/

PLANNING TRAILS WITH WILDLIFE IN MIND

pullenl/cais /tespec.html or call the
Service' s Colorado Field Supervisor,
303-275-2370.)

To review the Endangered Species
Act see http://www.fws.gov/r9end
spp/esa.html# nk03

If your project includes a federal
action, permit, or funding and will
impact afederally listed species, you
must contact the USFWS for what is
known as a Section 7 consultation.
Even if your project has no associa-
tion with the federal government, if
you believe there may be an “inciden-
tal takings’ of afederaly listed
species you must have a Section 9
consultation with the Fish and
Wildlife Service.

The State of Colorado T&E list
includes species that are in danger of
becoming extinct in Colorado, but not
necessarily in the country. Almost all
species on the Federa list are on the
Colorado list, but the Colorado list
includes severa species that are com-
mon elsewhere in the country, but rare
in this state.

Colorado law gives no protection
to the habitat of species on the state
list, but provides for increased penal -
ties for directly killing such animals.

The Colorado Division of Wildlife
administers the law, and its person-
nel—either the district wildlife man-
ager or the habitat biologist in a
region—should be contacted with
guestions about state-listed species.
(For a copy of the complete list, visit
the Division of Wildlife's website:
http://www. dnr.state.co.us/'wildlife/
T&E/list.html or request a free copy
of the brochure: “Non-game Wildlife
Regulations’ from: Colorado Division
of Wildlife, Order Fulfillment Center,
6060 Broadway, Denver, CO 80216.)
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The Division of Wildlife only
offers advice and does not approve or
reject projects.

Some wetlands are protected by
federal legidation. Specia (404) per-
mitting is required before they can be
disturbed. (See sidebar opposite.)

Other specially designated areas
to take note of include:

* proposed wilderness study areas

* wilderness areas

* inventoried roadless areas

* USDA Forest Service research
natural areas and areas with a pre-
scription emphasizing wildlife,
flora, fauna, or ecological values

* BLM areas of critical environ-
mental concern

* wild and scenic rivers

* Colorado State Natural Aress,

« significant archeological sites, and

« other officially protected areas.

Extra care and research should be
taken when proposing atrail in any of
these areas or in areas that may be of
local concern.

Plans for trail construction that
will affect a stream must, by Colorado
law (Senate Bill 40), be approved by
the Colorado Division of Wildlife, if
they are being done by a state agency
or with state funding.

Rules of Thumb

F.1 Avoiding sensitive areas.
Generally avoid specific areas where
there are known species, populations,
or communities of special interest and
where potential impacts of atrail are
uncertain. Thisis especially true of
breeding sites of big game and
raptors.



F.2 Spur trails. When it is appro-

priate to provide access to a more sen-

sitive area, use a spur (i.e., dead-end)
trail instead of athrough trail because

spur trails tend to have lower volumes

of traffic. Thisis because, given a
choice, people tend to stay on a
through path rather than take a spur.

F.3 Expert advice. Check with the
U.S. Fish and Wildlife Service and
the Colorado Division of Wildlife
about specia species and places.
Check with the U.S. Army Corps of
Engineers regarding impacts to wet-
lands.

Further Reading
2\
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In general thereis considerable
information available for individual
species and specially designated
aress.
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WETLANDS PERMITS

Before you disturb a wet area to
build a trail or a bridge, you should
determine if you will need a wetlands
permit from the U.S. Army Corps of
Engineers.

The federal government defines a
wetland as an area with saturated soil
in low depressions, secondary stream
channels, or in areas that “appear to
feel wet.” In most cases, wetlands cre-
ated by people are subject to the same
protection as naturally occurring wet-
lands.

Wetlands regulations include fill-
ing, draining, excavating, and flood-
ing.

Section 404 of the Clean Water
Act establishes a program to regulate
the discharge of dredged and fill
material into waters of the United
States, including wetlands.

There are two basic types of 404
permits issued by the Army Corps,
individual and general. An individual
permit is usually required for potential-
ly significant impacts. However, for
most discharges that will have only
minimal adverse effects, the Army
Corps often grants general permits.
These may be issued on a nationwide,
regional, or statewide basis for partic-
ular categories of activities (e.g., minor
road crossings, utility line backfill and
bedding) in order to expedite the per-
mitting process.

When applying for a permit you
must show that you are in compliance
with the EPA 8404b(1) guidelines.
These include:

1) avoiding wetland impacts where
practicable,

2) minimizing potential impacts to
wetlands, and

3) providing compensation for any
remaining unavoidable impacts
through activities to restore or create
wetlands.

Other permit application require-
ments include a 8401 Water Quality
Certification from the appropriate
Regional Water Quality Control Board.

If threatened or endangered
species may be affected by the pro-
posed activity, the Army Corps will
consult with the appropriate Federal
agency (e.g., U.S. Fish and Wildlife
Service) to obtain a biological opinion
on the affects to the species.

For more information see the fol-
lowing websites:
http://www.epa.gov/owow/wetlands/

http://www.epa.gov/docs/Region4Wet/

overview.html
http://ceres.ca.gov/wetlands/

permitting/sec_404.html
Or call the U.S. Army Corps of
Engineer.
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G. A siteS existing
Impacts

Key Concepts

&

It is very rare that an area proposed
for atrail hasn't already seen at least
some impact from humans. The ques-
tions then become—How disturbed is
the site? What kinds of impacts to
wildlife already exist there?

With this kind of ecological eval-
uation, it will be easier to set reason-
able wildlife goals for atrail or to
evaluate the tradeoffs between
wildlife and trails. Every trail project
should have wildlife goals.

The specific wildlife goals and
rules of thumb you apply will partly
depend on how disturbed a siteiis.

Urban Suburban

PLANNING TRAILS WITH WILDLIFE IN MIND

Typically, urban landscapes are heavi-
ly disturbed and restoring habitat may
be the principal wildlife goal. In more
pristine settings, preserving what is
already there and minimizing impact
may be the major concerns.

An important first step is deter-
mining where a site fits on the gradi-
ent of human modification ranging
from urban (highly modified) to pris-
tine (few modifications).

Even portions of wilder ness areas
may have had some human impacts
from activities such as mining,
forestry, or road building.
Understanding these modifications
can help guide trail alignments. For
example, trails might follow ecologi-
cal edges created by historic roads or
timber cuts.

In gauging how modified an area
already is, there are some practical
guestions to ask:

Managed
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* Generally, what kind of wildlife
habitat is present? What condition
isitin?

* Are the plants and animals typi-
cally associated with that habitat
actually present? Is the ecosystem
already impoverished to some
extent?

» What are and have been the
human impacts to wildlife in the
area?

» What are the surrounding land
uses and condition of habitat?
How close is any nearby develop-
ment? Are there aready roads
bounding the area under consider-
ation for atrail, posing obstacles
to wildlife movement?

* Overdll, to what extent is the site
insulated from external forces?

» What opportunities are there to
improve habitat on the site?

Assessing the
amount of human
disturbance already
along a potential
trail alignment can
help set more real-
istic wildlife goals
for a trail project.
Trail alignments
may pass through
one or more of the
general levels of
modification along
a gradient from
urban to pristine.

Pristine



Rules of Thumb

G.1 Patterns of disturbance. The
best trail alignments work with the
existing patterns of disturbance
already in alandscape, rather than
imposing an entirely new set.

G.2 Existing human disturbance.
Before setting wildlife goals for atrail
project, consider the degree to which
an area has already been modified by
people.

G.3 Urban limitations. In urban
landscapes there are often few options
for routing trails other than streetside

2. WILDLIFE AND TRAILS PRIMER

(where there are not many ecological
implications) and along streams and
other drainages often already trans-
formed for flood control.

G.4 Restoring habitat. Trail proj-
ects can aid wildlife by being cata
lysts for restoring habitat, creating
wetlands, and planting native plant
species for food, cover, and visual
screening.

G.5 Seeking professional help.
Without special training, it's easy to
overlook or oversimplify wildlife
issues. Get professional assistance
whenever possible.
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Thorne, “Landscape Ecology,” in D.
Smith and P. Hellmund, 1993. Ecology
of Greenways. University of Minnesota
Press, Minneapolis, Minn., p. 27.

Forman R. and M. Godron, 1986.
Landscape Ecology. John Wiley and
Sons, New York, pp. 286-310.



H. How wildlife
respond to trails

Key Concepts

&7

The construction of atrail directly
impacts the habitat it displaces.
Specifically, vegetation removed in
the process of building atrail isno
longer available for use by wildlife.

Once atrail is built, its physical
presence also can change its environs.
Thetrail may have created a new
ecological edge, perhaps increasing
the light intensity and prompting a
shift in the composition of wildlife
and plant species, thus changing
biological diversity.

Impacts of atrail will depend on
the type of trail use (e.g., hiking,
snowmohiling, biking). These uses do
not represent a continuum with hikers
at the low-impact end and motorized
recreationists at the high end; wildlife
impacts are more complicated than
that.

That iswhy, for example, some
wildlife refuges allow auto tours but
not walking tours because many
wildlife species are less fearful of
people in vehicles.

Sometimes the response of
wildlife to atrail doesn’t last long, as
when a bird stops feeding as a hiker
approaches, only to continue eating
after the hiker has passed. With
increasing levels of use and changes
in the type of use, there may be suffi-
cient disturbance along atrail that
some wildlife may move away perma
nently. Predictability can be a major

PLANNING TRAILS WITH WILDLIFE IN MIND

factor in how much disturbance a trail
user causes. If trail users stay on a
trail they are more likely to be per-
ceived as acting in a predictable fash-
ion and therefore as less of a threat.

Dogs can cause considerable dis-
turbance (because they may chase and
kill wildlife), but less so if they are on
aleash and don’'t leave the trail.

Paradoxically, bird watching and
other forms of nature viewing that
intentionally seek out close encoun-
ters with wildlife may have a signifi-
cant impact.

Factors affecting the short-term
impact of human disturbance on
wildlife include:

* Type of species and flushing dis-
tances;

* Type and intensity of human
activity

* Time of year and time of day; and

* Type of wildlife activity (feeding,
nesting, roosting, migrating).

For example, a Slowly moving
birdwatcher may impact the birds he
approaches, but only over amore
localized area than a speeding motor-
cycle that may have a briefer impact
on any one area, but impact a broader
area.

Wildlife characteristics, includ-
ing type of animal, group size, age,
and sex, also determine the response
to a disturbance.

Disturbance by humans can cause
nest abandonment, decline in parental
care, shortened feeding times,
increased stress, and possibly lower
reproductive success.

If an animal responds to a noise as
soon as it hears it, noisy vehicles may
affect it at a greater distance than
humans can typically be heard.

Trails often pass through areas
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used by hunters. Hunting, by design,
affects wildlife. In general, even
though hunting reduces animal popu-
lations annually, it is often of short
duration, closely controlled, and can
be used as a wildlife management
tool.

In weighing impacts to wildlife,
attention is often given to effects on
biological diversity. Biodiversity is
not equivalent to species diversity. It
is more than just a count of how many
Species use an area.

“Biodiversity isthe variety of life
and its processes. It includes the vari-
ety of living organisms, the genetic
differences among them, the commu-
nities and ecosystems in which they
occur, and the ecological and evolu-
tionary processes that keep them
functioning, yet ever changing and
adapting” (Noss and Copperrider).

Although the presence of large
numbers of exotic species may boost
the count of speciesin an ares, it
would probably indicate declining
biodiversity due to loss of native
species. Exotic species frequently out-
compete natives and replace them.

Rules of Thumb

H.1 Lack of wildlife knowledge.
Because there isn’t much detailed
knowledge about the effects of human
disturbance on wildlife, be cautious in
planning atrail, carefully weighing
the aternatives.

H.2 Make do. Use the best
wildlife information available, even if
it is scarce. Get the advice of a
biologist.



H.3 Considerable differences.
Not only do different species respond
differently to trails, different popula-
tions of the same species may respond
differently, based on previous encoun-
ters with people.

H.4 Concentrated use. Generally,
it is better to concentrate recreational
use rather than disperseit. If social
trails have developed in an areg, it is
probably better to consolidate them
into one or afew trails.

H.5 Type of trail use. Some
wildlife are more alarmed by hikers
than by people who stay in their vehi-
cles, especiadly if the vehicles don’t
stop.

H.6 Dog controls. If dogs are to
be allowed on atrail where there are
sensitive wildlife, the dogs should be
leashed or excluded seasonally to
reduce conflicts.

H.7 Screening. The natural visua
screening of atrail in awooded area
frequently makes most wildlife toler-
ate greater human disturbance than
they would in open terrain. In some
areas, it may be possible to plant a
vegetative screen or build a screening
fence to accomplish similar effects.

H.8 Impacts vs. benefits. Don't
assume all wildlife impacts can be
resolved through management. There
may be situations where the negative
impacts of atrail to wildlife outweigh
the benefits to trail users and atrail
should take a different alignment.

H.9 Breeding areas. Either avoid
wildlife breeding areas or close trails
through them at the times such
wildlife are most sensitive to human
disturbance.

H.10 Enforcing closures. If there
won't be sufficient resources to
enforce atrail closure during wildlife-

2. WILDLIFE AND TRAILS PRIMER

Species
Mule deer

Mule deer
Elk

Elk

Mountain sheep
Golden plovers
Eider ducks

American Kestrel
Merlin

Prairie Falcon
Rough-legged hawk
Ferruginous Hawk
Golden Eagle

Bald Eagle

Great Blue Heron

Disturbance Factor

Person on foot—In low disturbance area
— In medium disturbance

— In high disturbance

— recommended to avoid most flight
person afoot in winter

person afoot in winter

highway vehicles

cross country skiers in—high use area
— low use area

person afoot in winter

people on trail

land-based disturbance—with a dog
— without a dog

winter disturbance of person afoot
winter disturbance of person afoot
winter disturbance of person afoot
winter disturbance of person afoot
winter disturbance of person afoot
winter disturbance of person afoot
land activities near roost on shoreline
land-based activities

water-based activities

Flight Distance*
330m
250 m
200 m
191m
200 m
200 m

77 m
15m
400 m
50 m
200 m
103 m
52 m
75 m
125 m
160 m
210 m
140 m
300 m
250 m
200 m
100 m

*Note: Flight distance is the measurement from the source of the disturbance to the
animal when the animal physically flees to a safer location, not the distance at which
the animal first responds or is aware of the disturbance.

Flight Distances for a variety of wildlife. Studies have documented a range
of responses by wildlife to various forms of disturbance. (This chart was
developed from a review of the published literature by Clinton Miller, City
of Boulder Open Space, 1994). While these numbers don’t specify how far
a trail needs to be from wildlife to avoid disturbance, taken together they
illustrate a variability based on the species of wildlife and types of distur-

bance.

sensitive seasons, consider rerouting
the trail through another area.

Further Reading
>
\=
Knight and Cole, “Wildlife Responses to
Recreationists,” in Knight, R. and K.
Gutzwiller, eds., 1995. Wildlife and
Recreationists: Coexistence through

\

Knight and Cole, “Factors that influence
Wildlife Responses to Recreationists,”

in Knight, R. and K. Gutzwiller, eds.,

D.C., pp. 71-79.

Washington, D.C.

Management and Research. Island
Press, Washington, D.C., pp. 51-69.
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1995. Wildlife and Recreationists:
Coexistence through Management and
Research. Island Press, Washington,

Noss, R. and A. Cooperrider, 1994. Saving
Nature's Legacy: Protecting and
Restoring Biodiversity. Island Press,



|. What happens to
plants near trails

Key Concepts

&7

The most readily observable impact
of trail recreationistsis to vegetation
near trails. While these impacts tend
to be very localized, they have broad-
er implications because they alter
habitat conditions and, in turn, affect
wildlife. In most cases, however,
these impacts to vegetation are much
less than the trampling that results
when there is no trail to channel
people.

Of special concern should be
impacts to plants that have been des-
ignated asthreatened, endanger ed,
or sengitive.

If recreationists don't stay on
trails, they tend to:

* reduce the density of plants near a
trail by trampling and picking;

» compact soil and contribute to
erosion;

« dter the composition of species
by damaging existing plants, cre-
ating bare spots that favor exotic
species, the seeds of which are
introduced by trail users and their
pack animals; and

* in the process, change the vertica
structure and spatial pattern of
vegetation.

The conditions along trails aso
can alow weedy, exotic plantsto
invade natural areas. Weeds are a
problem because frequently they are
more aggressive than native species
and yet don't provide the habitat that

PLANNING TRAILS WITH WILDLIFE IN MIND

wildlife get from native species.
(Typically, weeds are aso less suc-
cessful at inhibiting soil erosion than
native plants.)

Recovery times from trampling
vary widely with habitat typewith
alpine ecosystems some of the slow-
est to recover.

In alpine ecosystems, herbaceous
meadows are most quickly modified
by walking, fellfields with cushion
forms are | ess affected, and turf
meadows are |east affected of all.
Heavy trampling will destroy aturf
ecosystem in eight weeks, while a
rock-desert (fellfield) will be
destroyed in only two weeks.

Rules of Thumb

I.1 Keeping users on trails. In
areas with senditive vegetation, pro-
vide awell-designed trail to encour-
age usersto stay on the trail. Use
signs, educational materials, and even
barriers as appropriate.

1.2 Native plants. In natura
areas, use native plants in revegetat-
ing along trails because these are the
plants wildlife depend upon.

1.3 Weed-free feed. Require use
of weed-free feed for horses and other
pack animals so they don’t spread
weeds along trails.

1.4 User education. Educate trail
users about the results of direct
impacts to vegetation and indirect
impactsto wildlife.

1.5 Toilets. Provide toilets at trail-
heads and other key locations to
reduce damage to surrounding vegeta
tion.
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1.6 Weed control. To prevent
weed spread, control aggressive
weeds along trails, especially at trail-
heads.

1.7 Trampling. Design trails with
proper drainage and sustainable gradi-
ents so users are less likely to trample
vegetation along alternate routes.

1.8 Wet areas. Route atrail
around meadows and other wet areas
and build up adry trail in areas where
seasonal water creates boggy soil.

1.9 Improving existing trails. To
minimize ground disturbance and pos-
sible spread of weedy species, recon-
struct an existing trail instead of
rerouting it.

Further Reading
\4 \

=

Cole and Landres. “Indirect Effects of
Recreation on Wildlife,”in Knight, R.
and K. Gutzwiller, eds., 1995. Wildlife
and Recreationists: Coexistence
through Management and Research.
Island Press, Washington, D.C., pp.
183-202.

Cole, “Minimizing Conflict between
Recreation and Nature Conservation,”
in Smith, D. and P. Hellmund, 1993.
Ecology of Greenways. University of
Minnesota Press, Minneapolis, Minn.,
pp. 105-122.



J. Managing trails
with wildlife In
mind

Key Concepts

&0

While the specific activities associat-
ed with managing atrail come after it
has been built, an understanding of
how a trail will be managed must be
part of planning the trail.
Management is a poor substitute for a
lack of planning.

Trail management is more effec-
tive when it is planned up front,
rather than later as a corrective for
poor trail location.

Because environmental conditions
change along the length of atrail, it is
often useful to identify distinct zones
along the trail, where management
reflects differences in wildlife habitat
and recreation use.

Adaptive management—in
which the process of managing atrail
can be used to learn more about
impacts to wildlife—is especialy
appropriate for trails given the uncer-
tainties of potential wildlife impacts.

The best laid trail plans, carefully
crafted and built with wildlifein
mind, can be disrupted by people who
choose to make trails of their own.
Social trails are one of the biggest
challenges facing trails planners and
managers, who may have worked
long hours to provide trails that
respect wildlife. Social trails degrade
vegetation and may increase soil ero-
sion.

2. WILDLIFE AND TRAILS PRIMER

Carefully monitor the trail corri-
dor to detect socia trails early. Then
use brush, boulders, signs, or other
means to dissuade use.

Monitoring and other aspects of
effective trail management may seem
like luxuries, but they are actually
basic stewar dship requirements.
Finding the resources to accomplish
this stewardship will require the same
levels of creative effort as building
the trail.

Volunteer s can be tremendously
helpful in managing trails. They can
serve as trailhead hosts or trail guides
who offer information about wildlife
and trail regulations. They can con-
duct interpretative programs and help
with trash pickup and other mainte-
nance tasks. Volunteers can enforce
rules and educate trail users about
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Offering wildlife inter-
pretation and environ-
mental education to
trail users can play an
important role in
reducing impacts to
wildlife. People more
readily protect what
they understand and
appreciate.
Interpretive programs,
guided tours, staff
interactions, signs,
brochures, maps, and
videos all can be
effective in communi-
cating appropriate vis-
itor behavior among
wildlife.

seasonal wildlife closures, inventory
and monitor wildlife, and much more.

Trails present good opportunities
for the public to understand wildlife.
Whether conducted by volunteers or
paid staff, offering wildlife interpre-
tation and environmental education
to trail users can play an important
role in reducing impacts to wildlife.
People more readily protect what they
understand and appreciate.

Interpretive programs, guided
tours, staff interactions, signs,
brochures, maps, and videos can all
be effective in communicating appro-
priate visitor behavior among wildlife.

Sound regulations are needed to
protect wildlife, but they also need to
be enforced.



Rules of Thumb

J.1 Early management planning.
Plan how to manage atrail’s wildlife
issues before its alignment is set.

J.2 Resolving conflicts. Don't
depend on management to resolve
wildlife conflicts that can be avoided
by careful alignment in the first place.

J.3 Increased demands on man-
agement. More careful management
of resources will be required when a
trail passes through or near sensitive
habitat.

J.4 Predictability. Wildlife accept
the more predictable disturbances of
people (and dogs) on trails more read-
ily than off trails.

J.5 Weed-free feed. Using weed-
free feed for packstock will help mini-
mize weed invasions.

J.6 Discouraging generalists.
Encourage visitors not to leave food

PLANNING TRAILS WITH WILDLIFE IN MIND

or garbage around to further support
generalists species.

J.7 Multiple approaches. Use a
combination of management tech-
niques to facilitate the coexistence of
recreationists and wildlife.

J.8 Volunteers. Enlist the help of
trail usersin monitoring wildlife use
of the trail corridor and other activi-
ties.

J.9 General references. To pro-
tect wildlife, when describing points
of sensitive, ecological interest near a
trail—sites you want people to know
about, but not visit,—don’t indicate
the direction or distance to the spot.

J.10 User facilities. Provide facil-
ities, such as blinds, viewing aress,
and boardwalks, for visitors to see
wildlife with minimal disturbance.

J.11 Interpretation. Interpretation
and environmental education are very
important management tools. If peo-
ple value wildlife and understand the
implications of their own actions, they
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are less likely to behave in ways that
are harmful to wildlife.

Further Reading
2\
\=

Larson, R., “Balancing Wildlife Viewing
with Wildlife Impacts: A Case Study,”
in Knight, R. and K. Gutzwiller, eds.,
1995. Wildlife and Recreationists:
Coexistence through Management and
Research. Island Press, Washington,
D.C., pp. 51-69.

“Agencies and Volunteers: Conducting
Your Own Volunteer Projects,”
Volunteer for Outdoor Colorado, 1990.
To order: Volunteers for Outdoor
Colorado, 600 South Marion Parkway,
Denver, CO 80209, (303) 715-1010.

“Organizing Outdoor Volunteers, Second
Edition,” Appalachian Mountain Club
Books, 1992. To order: Appalachian

Mountain Club Books, P.O. Box 298,
Graham, NH 03581, (800) 262-4455.



K. Making
Informed decisions

Key Concepts
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Any trail will have at least some
impact on wildlife. Therefore, decid-
ing whether the recreational value of a
trail outweighs those impactsis a
community choice, or in some cases,
alegal question.

To conform to legal requirements
it isimportant to check with state and
federal wildlife agencies. In order to
understand community values related
to wildlife and trails, there needs to be
apublic process associated with a
project.

There are many public involve-
ment techniques and abundant
sources of information about them.
An important first step in understand-
ing how a community values wildlife
and trails is recognizing that there are
probably many subgroups within a
community—many publics. These
groups may hold very different values
and may need to be invited into the
process in different ways.

2. WILDLIFE AND TRAILS PRIMER

It is easiest to reach consensus
among groups with differing values
when there is a common understand-
ing of the issues at hand. That is one
of the main purposes of this hand-
book.

More and more often today, com-
munities are not just discussing their
present needs and desires for trails
and wildlife, but also ways of leaving
choices for future generations. The
concept of sustainability is about
meeting the needs of the present with-
out compromising the ability of future
generations to meet their own needs.
In the case of wildlife and trails, sus-
tainability is about enjoying trails
today without precluding the ability
of future generations to enjoy
wildlife.

A trail that is contributing to the
sustainahility of an area is meeting
people' s fundamental desire to experi-
ence nature while not compromising
the ecological integrity of the area.
This implies careful planning of trails
so that they do not serioudly degrade
biodiversity.

With this kind of forward-looking
perspective, it is especially appropri-
ate to restore degraded areas for trails.
Improving degraded habitat (i.e., cor-
recting past mistakes) is better than
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entering undisturbed areas and it
acknowledges our obligation to future
generations.

Rules of Thumb

K.1 Sweeping statements. In dis-
cussing trails and wildlife, avoid
sweeping generalities about wildlife
impacts that may not be possible to
substantiate or even be true in a spe-
cific situation.

K.2 Public values. Scientific
study doesn’'t reveal how the public
values wildlife. Various kinds of
wildlife may be valued quite differ-
ently from a public and a scientific
perspective.

K.3 Broader perspective.
Frequently, disagreements over trails
and wildlife can be resolved by bal-
ancing objectives over the broader
landscape. It may be harder to balance
competing interests of wildlife and
trails in the same confined area.

K.4 Public process. Don't assume
everyone in your community values
trails or wildlife in the same ways you
do. Invite broad public participation
on every trail project.



L. Land ownership

Key Concepts
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Many longer trails cross from one
jurisdiction to another. This has ram-
ifications for how the trail is planned
and specifically how wildlife issues
are considered. If atrail will cross
federal lands, amore careful envi-
ronmental analysis may be required.

Federal agencies, such as the
USDA Forest Service and the Bureau
of Land Management have their own
environmental review processes in
most cases. These agencies also have
land management plans that identify
where they believe trails should and
should not go.

It isimportant early on in atrails
project to contact the federal, state,
and local agencies with jurisdiction
over lands you are considering. This
is not just because they manage the
land and have the ultimate say asto
what happens, but also because they
most likely have important wildlife
information and knowledgeable
experts.

PLANNING TRAILS WITH WILDLIFE IN MIND

The National Environmental
Policy Act (NEPA) outlines an envi-
ronmental review process for review-
ing projects proposed with federa
lands or funds. NEPA can seem intim-
idating to those first encountering it.
(Contact the manager of the federal
property early in the process for
advice.) Because the NEPA process
would have been followed for an
adopted federal forest or other land
management plan, it may be possible
that additional environmental review
is not needed for a specific trail proj-
ect. Often reconstruction or minor
trail rerouting may be approved under
existing NEPA documentation, with-
out the need for additional review.

In general, the smaller and less
intrusive the trail project on federal
lands, the quicker the environmental
review. The public scoping process
(by which issues and concerns are
identified) may be more lengthy if a
trail is perceived as controversial.

For more information, see
NEPANet at: http://ceg.eh.doe.gov/
nepa/nepanet.htm

As early in the trail planning
process as feasible, contact the own-
ers of private lands in the general area
of your proposed trail. Out of respect
for private property, it is good to

communicate with these community
members from the beginning of the
project.

Rules of Thumb

L.1 Existing plans. Propose trails
on federal lands in areas identified as
suitable in existing management
plans.

L.2 Additional requirements. Be
prepared to follow a more formal
environmental review process if you
are proposing atrail on federal land.
You may want to start working with
the responsible agency ayear in
advance of proposed construction.

L.3 Practical advice. Interview a
person who already has been through
the NEPA process for atrail project
similar to yours. (Talk with the
Bureau of Land Management or U.S.
Forest Service, for example.)

Further Reading
\4 \
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Shipley Environmental, Applying the
NEPA Process. Telephone:
801-298-7800.

they relate to the area?

Typical information needed for trail system analysis
on lands managed by the USDA Forest Service includes:

1. Isthere an approved plan for the area?

2. What are the general goals of the Forest Plan as

3. What specific Forest Plan management objectives
and prescriptions have been designated for the area?

administration?

USDA FOREST SERVICE TRAIL SYSTEM ANALYSIS

What other resource activities are likely to take place?
4. Within those prescriptions, what standards and
guidelines might affect trail system design, operation,and

From: http://www.fs.fed.us/ im/directives/fsh/2309.18/

2309.18 1
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