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Biological Diversity

Not often in one's professional career do maments and issues come along which
fire enthusiasm and stimalate cxeativity We find Biological Diversity and
its associated issues — Clearing The Air and Glcbal Change — to have
provided such a moment in the National Park Service.

The energy which these issues has generated must contimue and grow — in
order to do so it needs focus, direction and depth. The Biological Diversity
Interpretive Initiative Task Group recommended in its plan that an
interpreter's mamal be developed "to serve as both a training document and a
resource for interpretive and educational activities.®

The Task Group knew that in order to make biological diversity an active part
of cur lives and programs, we were going to need a primary source to study
ard a place to accumulate additional information and ideas as we learned
them. This Biological Diversity Handbook is such a source and place.

We hope you find the material stimilating and we welcame your coments and
suggestions for future revisions.

This Handbook shauld not take up space on your shelf. Carry it with you.
Take it apart and read it in sections. Make marginal notes. Turn down the
pages. Ask questions about the material. Discuss the issues at lunch. Make
the Handbook your own. .

Same of you have already been interpreting threads of biological diversity
themes. BAhead of us lies the opportunity to create new weaves in ocur
programs so the public will understand both the many facets of biological
diversity and why it is important to each of us that biological diversity on

the planet be preserved.

Michael D. Watson
tion Chief, Division of Interpretation

Kenneth Raithel, Jr.
Assistant Director for
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Biological Diversity

THE _DIRECTCR

Throughout the world, we are witnessing an urprecedented loss of cur
biological heritage as a result of human influences. Same of the influences,
like habitat destruction and poaching, involve direct physical disturbance.
Others, like air pollution and the "greenhouse effect", act indirectly by
affecting natural processes.

The earth's incredible wealth of natural ecosystems, species and gene pools
— which we call biological diversity —— is an inexhaustible reservoir for
muman progress. Natural biological diversity benefits us all by providing
ecological services like clean air and water, aesthetic landscapes for cur
enjoyment, and foodstuffs, medicines, and products on which the quality of
our lives depend. Fach of us has a personal stake in protecting bioclogical
diversity.

Biological diversity is central to cur mission. Our national parks are
natural reservoirs of biclegical diversity. Our role must be to maintain
this natural biological heritage - from microbe to Sequoia. We must
cammnicate the basic morality of Nature so we can foster ethical conduct
based on respect for nmature and natural laws. We must provide perspectives
on the benefits of biological diversity to society and the causes of the
accelerating losses. We must explain how cultures of the past have utilized
and deperded upon biological diversity. We must show how human welfare and
our options for the future are linked to and depend upon biological
diversity.

Interpreting biological diversity in its true fullness —— explaining all the
natural, cultural, economic and aesthetic connections which depend upon
biclogical diversity — is fundamental to what the National Park Service is
all about. This is an area in which we can exercise real leadership.

Many divergent groups and perspectives can be brought together and linked by
interpreting biological diversity. Effective commmication can broaden our
constituency by showing that protecting parks in a natural state is in
evaryone's best interest.

Interpreting biological diversity is not a one year program. Biclogical
diversity mist become an interwoven, fundamental part of cur on-going
interpretive and management programs. ILike Clearing The Air, which you have
already learned about, and Glcbal Change, which you will be hearing more
about — Biological Diversity rust be mede a part of us. These inter-related
issues mist be a part of how we approach decisions and planning. They must
be woven into our programs in a way that makes them hit home with the public.

The challenge before us is great —— the issues are vital and exciting ones.

T wish you well in your studies of what biological diversity is all about
and, most of all, in making bioclogical diversity come alive for everyone you

meet.
Wimr

Director, Naticnal Service
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Introduction

To: All Biological Diversity Communicators

From: Richard Cunningham,Chairperson, Biological Diversity
Interpretive Initiative Task Group

Subject: Hope is NOT an Endangered Species

Our planet is in trouble.....s0 we are increasingly being informed by the news
media. It is a theme that they have recently discovered, but has been of concern to
ecologists and "environmentalists” for many years. It has been stated that the loss
of biological diversity is second only to nuclear war in its threat to humans and other
life on this planet.

Under these circumstances it is easy to develop doom-and-gloom scenarios. It then
becomes easier to be very pessimistic about the future of life on this beautiful little
planet we inhabit. When pessimism rises, despair and apathy set in and hope
vanishes.

But there is hope. There has to be hope! And that hope lies in you and me, and in
people just like us. We are people who care and share a common commitment to
express and extend our caring for life to others. The "Right to Life" movement,
concerning human abortion, is one of the most sensitive and political issue of our
time. But there is another right-to-life issues that needs to be communicated. This
issue deals with the rights to life of the fellow organisms, plant and animal, with
which we share in common Planet Earth.

We often overlook how much power there is in interpretation. The power to reach
inside and affect, or change, people's ideas, emotions, and values. But with that
power comes a heavy responsibility. A responsibility for accuracy and honesty.

Without those two elements, interpretation is nothing and means nothing.

The task before us is a great challenge and a great opportunity. I feel our job as
biological diversity communicators will become both easier and more difficult, . .

two sides of the coin. As more and more media attention, through television,
newspapers, and magazines, is focused upon biological diversity and
environmental issues, the general public will become more aware and
knowledgeable. That will make our job easier. But at the same time it
will make our job more difficult simply because of communicating to a
better educated public. Therefore, our inferpretive messages must be of
the highest quality of factual information, accuracy, and honesty that is
possible.

Only when enough people in enough countries understand and care
will change take place. Our role as communicators is to help people
understand. I recently came across the following quote from Baba
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Dioum, an African ecologist:

In the end,
We will conserve only what we love,
We will love only what we understand,
We will understand only what we are taught.

Most of all, never feel that the task before you is so overwhelming that it's not worth
the effort. Granted, you may not be able to save the whole world, but you can help to
save a part of it. For me personally, doing whatever I can, within my own real
limitations, has become a mission central to my being. It's easy, because I care and
I know you do too. That is why we work for this organization.

Don't ever forget — One person can make a difference!
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Introduction

About This Handbook

We at The OChio State University have enjoyed the opportunity to conduct the survey entitled
"Interpreting Biclogical Diversity in the National Parks" and to coordinate the development
of your handbook. Our charge was to work cooperatively with the Division of Interpretation the
Biological Diversity Interpretive Initiative Task Group and the Division of Wildlife and
Vegetation in Washington to develop a reference handbook for National Park Service(NPS)
communicators.

As you read this document, please keep in mind that this handbook was not designed to be a
cookbook, an instruction manual or an edict. It was developed as a tool to assist a highly
productive group of professionals to be even more productive in the area of biclogical diversity.

This handboock is organized into the following sections.
Section 2: Section 2 contains summaries of technical papers on biological diversity.

Section 3: Section 3 consists of papers written by a number of NPS professionals on topics
addressing biological diversity.

Section 4: Section 4 contains content materials you may need to develop your biological
diversity communications program. Twenty-six fact sheets on related topics were designed to
provide you with an overview of the many facets of biodiversity. Each of these fact sheets has
been reviewed by a panel of university researchers, NPS scientists and interpreters, and
outside agency delegates. For more information, or clarification, please consult those
references listed at the end of each fact sheet. Although these fact sheets appear to cover
separate topics, they are as interrelated as is our environment. Select article references and
some reprints are provided at the end of this section as sources of further information.

Section 5: Section 5 consists of sample biological diversity programs as examples to help you
develop your own programs. Each program sheet contains a general program idea designed
for a variety of different audiences, interpretive technigues and park resources. These
programs are developed around 12 of the 26 fact sheet topics. At the end of each general
program is an example program, on the same topic, that was written by an NPS employee or
other contributor. Many of these examples were only in the development stage at the time of
printing. Please contact the credited individual for more information.

Section 6: Section 6 provides a place for you to develop your park's own biological diversity
program. The article, Planning Your Biological Diversity Program, was designed to give you
guidance in this area.

Section 7: The final section includes a glossary, book and article bibliography with abstracts,
and a listing of resource materials, teaching aids, and audio-visual resources complete with
sources and prices where available.
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This handbook is merely a beginning. We at the University have made our input, various
Divisions have planned, and Task Groups have reported. The bottom line, and the ultimate
determinant of the degree of success, is the effort that individual parks and communicators
make towards this initiative. Each park, whether natural, cultural, historical or recreational
in orientation, has numerous possible biological diversity messages. The degree to which
each park chooses to participate is an individual decision. As an NPS cooperator, we are
convinced that all members of the conservation community— government agencies, private
organization, universities, mass media, ete.— must recognize the real threat and missed
opportunities associated with the loss of biological diversity and work to stem the tide.

It has been our pleasure to work with you on this project. We appreciate any feedback and are
available to assist you whenever possible. Our phone number is (614) 292-2265.

Thank-you. P
c?gz;i L 7%/@ Ymcltalmer

Gary W. Mullins, Ph.D. Kim A. Palmer
AssociateProfessor Graduate Research Associate and
and Project Coordinator Project Administrator
Lg-{lﬂwu.- 4/ Fonper Cianda L 7&

Rosanne W. Fortner, E4.D. Pamela A. Wright

Associate Professor Graduate Research Associate and
Principle Investigator Project Administrator

School of Natural Resources
The Qhio State University
2021 Coffey Road
Columbus, Ohio 43210
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Biological Diversity

Management Policies Relating to Biological Diversity

U.S. Department of the Interior—National Park Service
NPS Management Policies 1988

Biosphere Reserves., Individual park
ecosystems of park lands that are
components of regional ecosystems believed
to be internationally significant examples of
one of the world's natural regions may be
nominated for designation as biosphere
reserves. General guidance for the
international biosphere reserve program is
provided by the United Nations Education,
Scientific and Cultural Organization
(UNESCQ) through the Man and the
Biosphere (MAB) program. Working within
the U.S. MAB program, the National Park
Service will assist in determining the
suitability and feasibility of including parks
in U.8. biosphere reserve nominations,
participate in research and educational
activities, and furnish information on its
biosphere reserves for inclusion in domestic
and international information systems.

The designation of park lands as
international biosphere reserves will not
alter the purposes for which the parks were
established or change the management
requirements. To the extent practicable,
superintendents of parks participating in the
international network will incorporate bio-
sphere reserve objectives into statements for
management, general management plans,
action plans, and park interpretive
programs. Superintendents will pursue
opportunities to use the biosphere reserve
network as a framework for local, regional,
and international cooperation.

World Heritage Sites. Natural areas
believed to possess outstanding universal
value as part of the world's natural heritage
will be nominated to the World Heritage
List. U.S. recommendations are approved by
an interagency panel chaired by the

Assistant Secretary for Fish and Wildlife
and Parks, based on criteria promulgated by
the World Heritage Committee. These
criteria and the rules for U.S. participation
in the Convention Concerning the World
Cultural and Natural Heritage are published
in 36 CFR 73. Once an area is designated a
world heritage site, the National Park
Service will recognize the designation in
public information and interpretive
programs.

Protection of Native Animals. The National
Park Service will seek to perpetuate the
native animal life (mammals, birds,
reptiles, fish, insects, worms, crustaceans,
etc.) as part of the natural ecosystems of
parks. Management emphasis will be on
minimizing human impacts on natural
animal population dynamics. The native
animal life is defined as all animal species
that, as a result of natural processes, occur or
occurred on lands now designated as a park.
Any species that have moved onto park lands
direct or indirect as the result of human
activities are not considered native. Native
animal populations will be protected against
harvest, removal, destruction, harassment,
or harm through human ac-
tion. Individual animals
within a population may
be removed only
when:

* hunting and trap-
ping are permitted by
law.

* fishing is not spe-
cifically prohibited.

2.1.1
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* control of specific animal populations is
required for the maintenance of a healthy
park ecosystem.

¢ removal or control of animals i3 necessary
for human safety and health or to protect
structures or landscaped areas.

¢ removal is part of an NPS research project
described in an approved resource
management plan or is part of research
being c¢onducted by others who have been
issued an appropriate collection permit.

* removal will restore native populations in
other parks or cooperating areas without
diminishing the viability of the populations
from which the animals are taken.

Population Control. Natural processes will
be relied on to control populations of native
species fo the greatest extent possible,
Un-natural concentrations of native species
caused by human activities may be
controlled if the activities causing the
concentrations cannot be controlled.
Non-native (exotic) species will not be
allowed to displace native species if this
displacement can be prevented by
management.

Animal populations or individuals will be
controlled in natural, cultural, and
development zones when they present a direct
threat to visitor safety and health, and in
~cultural and development zones when
necessary to protect property or landscaped
areas. The decigsion to initiate a control
program will be based on scientifically valid
resource information obtained through
research. Planning and implementation of
control actions will comply with established
planning procedures, including provisions
for public review and comment. Where
persistent human/animal conflict problems
exist, a determination will be made of
whether or not curtailing or modifying
visitor use and other human activities might
be a more desirable alternative. The need
for, and results of, controlling animal

populations will be evaluated and
documented by research studies and in the
natural resource management plan. Such
studies will assess the impacts of the control
methods on nontargeted as well as targeted
components of the ecosystem.

Other management measures that may be
used as necessary, separately or together,
include live trapping for transplanting
elsewhere, gathering of research specimens
for NPS and cooperating scientists, public
hunting on lands outside the park, habitat
management, predator establishment,
sterilization, and destruction by NPS
personnel or their authorized agents. In
controlling wildlife populations, highest
priority will be given to encouraging public
hunting outside the parks and live trapping
within parks for transplanting elsewhere.

The National Park Service will consult, as
appropriate, with other federal
land-managing agencies, the U.S. Fish and
Wildlife Service, state agencies, native
American authorities, and others regarding
programs to control populations of fish and
wildlife, research programs involving the
taking of fish and resident wildlife, and
cooperative studies and plans to guide public
hunting outside park boundaries.

In cases where individual animals are
removed from park populations consistent
with these provisions, carcasses may be left
in natural zones to decompose, or live
animals or carcasses may be removed from
parks, according to provisions of applicable
laws, agreements, and regulations,
including the giving of preference to native
Americans,

Management of Migratory Animals. Many
species of vertebrates and invertebrates
regularly travel from one location to another
at yearly or other intervals. Such species
have at least two significant habitat areas,
and those that spend time in route may have
three or more. Where those species oceur in a
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park, park habitats generally provide only
one of the major habitat needs, and the
survival of the species in the parks is also
dependent on the existence and quality of
habitats outside the park.

Parks having native migratory species (bats,
caribou, geese, marine turtles, elk, frogs,
salmon, whales, and butterflies, to name a
few) will ensure the preservation of their
populations and their habitats inside the park
and will cooperate wherever possible with
others to ensure the preservation of their
populations and habitats outside the park.

Management actions may include:

¢ participation in regional land wuse
planning efforts and cooperation with states
and native American authorities in the
setting of game harvest regulations for lands
outside the park (useful for managing
short-distance seasonal migrants, such as
elk).

* monitoring to develop data for the U.S. Fish
and Wildlife Service and National
Marine Fisheries Service (useful in
international negotiations for far-ranging
seasonal migrants, such as geese, whales,
and marine turtles).

* presentation of information about species'
life cycles, ranges, and population dynam-
ics in park interpretive programs (useful for
managing all species that frequently move
into and out of parks).

Management of Harvested Species. Hunting
and trapping wildlife will be allowed only in
parks where such use is specifically
authorized. In areas set aside with legal
authorization for hunting, trapping, fishing,
subsistence use, or other harvest of native
wildlife, the National Park Service will stiil
seek to perpetuate native animal life and to
protect the integrity of natural ecosystems.
Management programs directed toward the
restoration and maintenance of habitats
supporting such animals (including fish,
amphibians, insects, mammals, birds,

molluses, echinoderms, and crustaceans)
will be conducted through cooperative efforts
with individual states under memoranda of
understanding, The restoration of habitat
will generally include treatment to return a
damaged area to its natural condition, which
will then be self-perpetuating. It will not
include the continued artificial
manipulation of habitat to increase the
numbers of a harvested species above natural
levels, except where directed by Congress.

Fisheries Management. Fishing may be
restricted in certain waters and at certain
times if it is determined such actions are
needed:

* to protect rare, threatened, or endangered
plant or animal species in the waters or in
adjacent habitat,

* to meet park objectives for scientific study,
interpretation, environmental education,
appreciation of fish and other aquatic life, or
other public benefits.

¢ to provide opportunities for depressed
fisheries to recover.

* to protect spawning grounds of endemic
fish species.

¢ to maintain natural distributions,
densities, age-class distribution, and
behavior of fish or of native wildlife species
that use fish for food.

¢ to protect the natural integrity of aquatic
areas within natural zones.

In natural, cultural, and park development
zones, fisheries management will seek to
preserve or restore natural aquatic habitats
and the natural abundance and distribution
of native aquatic species, including fish,
together with the associated terrestrial
habitats and species. Artifical stocking of
native fish will be employed in natural zones
only to reestablish native species in their
historic ranges; stocking of exotic fish
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species will not be permitted in natural
zones. Stocking of native or exotic species
will be permitted in cultural zones only
where there is a special need associated with
the historic events or individual commemo-
rated and where an exotic species, if used,
could not spread to natural zones or waters
outside the park. Stocking with native
species, but not with exotic species, will be
permitted in park development zones.
Stocking programs for other purposes in these
zones will be discontihued or phased out
except where therre is congressional intent
expressed in law or a House or Senate report
accompanying legislation.

Resevoirs, and in some cases channelized or
otherwise manipulated rivers and streams,
in special use zones represent altered
environments that may reduce populations of
some native species of fish and encourage
others. The National Park Service may
cooperate with state fish and game officials to
work out programs of stocking reservoirs
and other altered waters, where authorized,
for purposes of recreational fishing, using
either exotic or native species, or both, Active
fishery management programs will be
encouraged in such waters.

The new ecological environments and
niches created by the alteration of natural
waterways may be most successfully filled
by exotic fish species; mnevertheless,
management activities will give precedence
to native fish species over exotics wherever
native species are adaptable to the altered
environment. Rivers and streams in special
use zones may be stocked with exotic species
of fish only when it has been determined that
exotics already are present and established
and where scientific data indicate that
introducing additional exotics would not
diminish native plant and animal
populations and that the exotics could not
spread to natural zones or to waters outside
the park.

Landscapes and Plants. The National Park
Service will seek to perpetuate native plant
life as part of natural ecosystems.
Landscapes and plants may be manipulated
only when necessary to achieve approved
management ohjectives. These objectives
will vary according to management zones,
as described below.

To the maximum extent possible, plantings
in all zones will consist of species that are
native to the park or that are historically
appropriate for the period or event
commemorated. Only native species will be
allowed in natural zones, Use of exotic
species in other zones will conform to the
exotic species policy. In any zone,
landscapes and plants may be manipulated to
maintain habitat for threatened or
endangered species, but in natural zones
only native plants may be used if additional
plantings are done, and manipulation of
existing plants will be carried out in a
manner designed to restore or enhance the
functioning of the plant and animal
community of which the endangered species
is a natural part.

Natural Zone., In natural zones, landscape
conditions caused by natural phenomena,
such as landslides, earthquakes, floods,
hurricanes, tornadoes, and natural fires,
will not be modified unless required for
public safety or for necessary reconstruction
of dispersed-use facilities, such as trails.

Terrain and plants may be manipulated
where necessary to restore natural conditions
on lands altered by human activity.
Management activities may include, but will
not be restricted to:

* removing constructed features, restoring
natural gradients, and revegetating with
native park species on acquired inholdings
and on sites from which park development is
being removed.

2.1.4



s restoring a natural appearance to areas
disturbed by activities such as fire control
and hazard-tree removal.

¢ rehabilitating areas disturbed by visitor
use.

* maintaining open areas and meadows
where they were formerly maintained by
natural processes.

Wherever possible, revegetation efforts in
natural zones will use seeds, cuttings, or
transplants representing species and gene
pools that are native to the ecological portion
of the park in which the restoration project is
occurring. Where a natural area has become
so degraded that a restoration with native
species has proven unsuccessful, improved
varieties or similar native species may be
used.

In localized, specific areas defined as special
managemeni subzones of natural zones,
screen plantings may be used to protect the
natural zone from undesirable impacts of
adjacent land uses so long as it does not
result in the invasion of exotic species.

Cultural Zone. Trees, other plants, and
landscapes in a cultural zone generally will
be managed to reflect the historic designed
landscape or the scene that prevailed during
the historic period, except that soil erosion
will be prevented wherever possible.

Where appropriate, efforts may be made to
extend the lives of specimen irees dating
from the historic period. An individual tree
of historic value that poses a safety hazard or
is diseased beyond recovery will be removed
and replaced. While unique trees or shrubs
are still healthy, provisions will be made to
eventually replace them with their own
progeny grown from seeds or propagated
through some form of vegetative
reproduction, such as cuttings. Cultivated
crop plants may be maintained for allowed
livestick or agricultural uses that are part of
the cultural scene, authorized by federal law,

or retained as a property right.

Park Development Zone. Landscapes
and plants in park development zones
may be manipulated as necessary to
achieve the purpose of the zone.
Landscapes and plantings adjacent to
natural or cultural zones will use native
or historic species and materials to the
maximum extent possible. Certain
native species may be fostered for
esthetic, interpretive, or educational
purposes. Use of exotic species or
materials will conform with the exotic
species policy. In subzones classed as
landscape management areas, vegeta-
tion may be intensively manipulated to
enhance esthetic quality, facilitate
interpretation, or promote public use and
enjoyment.

Special Use Zone. NPS natural resource
management activities in special use
zones will be directed toward achieving
the defined park objectives and
minimizing the impact of these zones on
the rest of the park. Vegetation may be
manipulated to achieve these objectives.

Genetic Resources. The National Park
Service will strive to protect the full range
of genetic types (genotypes) native to
plant and animal populations in the
parks by perpetuating nataral
evolutionary processes and minimizing
human interference with evolving
genetic diversity.

The introduction of native plants and
animals will be accomplished using
organisms taken from populations as
closely related genetically and
ecologically as possible to the park
populations, preferably from similar
habitats in adjacent or local areas, except
where the management goal is to
increase the variability of the park gene
poo! to mitigate past, human-induced loss
of genetic variability. Transplants for
purposes of restoring genetic variability
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