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Preface

On October 10, 1992, Oklahoma Governor David Walters, the Oklahoma Department of Wildlife Conservation
and Vice Presidents of Weyerhaeuser Company signed an agreement to develop a Biodiversity Plan for the

State of Oklahoma.  Weyerhaeuser Company agreed to award the Department of Wildlife Conservation $50,000
per year, renewed annually, for three years to develop the plan.  The Department of Wildlife Conservation
contracted a biodiversity coordinator to facilitate the plan’s development.  The Department of Wildlife
Conservation, in coordination with the Governor and the Wildlife Commission, appointed a Biodiversity Council
to oversee the project and established a Biodiversity Task Force that developed the plan.  According to the
agreement, the plan would “assess and document biodiversity in Oklahoma, assess relationships of biodiversity
to economic development and human use of land and natural resources, and propose the application of these
assessments to integrate biodiversity, human use, and economic development to meet Oklahoma’s needs into the
future.”  Work on the project began on March 1, 1993 as the coordinator reviewed similar projects conducted by
other states and organizations and drafted the structure of the project based on his findings.

Biodiversity Council

Because most of the land in Oklahoma is privately owned, the Department of Wildlife Conservation involved
a broad range of interests in the plan’s construction, rather than conducting the project as an in-house report.
Council membership includes directorate-level individuals of various federal and state governmental agencies and
private organizations that are responsible for biodiversity or whose activities impact biodiversity.  The Council
has overseen the project to ensure that all issues of biodiversity conservation are addressed fairly and served as
a coordination body to provide direction to implementation efforts.

Biodiversity Task Force

 The Biodiversity Task Force performed the labor involved in creating the Biodiversity Plan.  Seven
committees—biology, conservation and recreation, education, forestry and agriculture, land resources, mineral
resources, and water resources—were formed to provide input from a variety of interests.  Committee membership
was designed through consultation with many organizations and individuals were selected from lists of nominees.
These members were nominated as recognized leaders within their profession or organization.  These included
both governmental and private representatives.

The biology committee began working on the plan in 1993 and drafted the first five chapters of this document.
Other committees were created after the biological information was complete enough to provide sufficient
information for the other committees to explore ways of meeting biodiversity needs within their interests.  During
the period they were active, committees met approximately once every two months.  The contents of this plan
were written based on discussions at these meetings.  As the chapters were written, committees reviewed the text
and made comments and changes at each meeting.  This document is the result of the hard work these committees
gave toward developing a plan all participants could support.
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Purpose of the Biodiversity Plan

The primary purpose of this plan is to provide information about Oklahoma’s biodiversity and make
recommendations on how biodiversity conservation can be included in a variety of economic and other activities.
These recommendations are intended to function as a “shopping list” of ideas a landowner or company can review,
selecting those to implement they believe relate to their circumstances.  Participation in the Biodiversity Project
is strictly voluntary and landowners and companies will not be required to follow the recommendations in this
document.  The Biodiversity Council and Task Force hope the information contained in this plan will encourage
additional ideas that will benefit this resource and the individuals or group managing it.
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Executive Summary

Biodiversity is the variety of native living organisms occurring in Oklahoma.  Oklahoma has a rich biodiversity,
rivaling Texas for the widest range of natural communities in the United States.  This variety of natural

communities accounts for the large number of native species that inhabit the state, with 747 native species of
vertebrates and molluscs and an estimated 1,790 species of plants.  The number of other invertebrate animal
species and fungi is unknown.

Because of its complexity, biodiversity has been divided into three levels: genetic diversity, species diversity
and community diversity.  By understanding each of these components, we can better comprehend the whole of
biodiversity.

Genetic diversity is the variation in genetic make-up of individuals or populations within a species.  High levels
of genetic diversity are important to allow populations to adapt to local conditions or adjust to changes in their
environment.  Loss of genetic variability, which is most often evident in endangered species, results in lowered
reproductive rates, deformities and, possibly, in species extinctions.

Species diversity is the variety of species found within an area of interest.  This level receives the most
attention and is usually the most easily noticed part of biodiversity.  Although the total number of species present
may indicate the general health of a particular natural community, one must look at which species are represented
in that total to clearly assess the overall health of biodiversity.  Shortgrass prairies in Oklahoma support fewer
species than forests in the eastern part of the state but are equally valuable for biodiversity because those species
are unique to that natural community and are not found elsewhere.

Community diversity is the variety of natural communities (e.g.,  prairies, forests and streams) across a
landscape or region and is important for supporting high levels of species diversity.  Due to Oklahoma’s varied
environmental conditions, there are a wide array of natural communities ranging from cypress swamps to arid
shortgrass prairies and Rocky Mountain foothills.

Biodiversity has personal, community processes, and commercial values.  Many people believe that we should
be good stewards of our natural heritage and use it without destroying it.  Many community processes are vital
to human needs by protecting soil and water, neutralizing waste products, pollinating plants and serving as
environmental barometers.  Ecotourism, medicines, agricultural products and native plants for landscaping are
some of the economic values derived from Oklahoma’s biodiversity.  However, one of the most difficult values
to measure is the value of maintaining our biodiversity to maintain any future values or uses that might be
discovered and passing on our natural resources to future generations.
 Oklahoma’s geographic location, landscape diversity and variety of climates provide a foundation for the
state’s biodiversity and define broad limits on the species that can occur here.  Factors that contribute to our high
levels of biodiversity include dispersal, isolation, local adaptation, speciation, natural disturbance and succession
and efforts to restore species or natural communities.  Factors causing declines in biodiversity are habitat
fragmentation, disruption of natural processes, reductions in population sizes, hybridization, species eliminations,
species introductions and myths or misunderstanding of biodiversity.  Most of the factors causing negative impacts
are due to human activities and cause environmental changes too rapidly for species to adapt.  The underlying
cause for most of these actions is increasing demands that are placed on the land and natural resources.

Five biological recommendations were identified as necessary to maintaining Oklahoma’s biodiversity.
(1)  Integrate biodiversity conservation with activities at all societal and economic levels.
(2)  Identify and protect natural areas that are especially sensitive to disturbance.
(3)  Improve biodiversity management on public lands.
(4)  Continue research to address information needs for biodiversity conservation.
(5)  Provide scientific oversight to biodiversity conservation efforts.



xii

Conservation and recreation organizations have been strong supporters of conservation efforts for many years.
Their activities that help with biodiversity conservation include protection of natural areas, a variety of
management and stewardship activities, conducting and funding research, educational programs and political
action.  Improved regional coordination, establishing a funding source for biodiversity conservation, inventorying
and monitoring species populations, integrating biodiversity conservation with group activities and changing
public perceptions that result in degradations of biodiversity are ways these organizations can increase their
participation in biodiversity conservation.

Forestry and agricultural operations manage a major percentage of the land in Oklahoma and much of the
state’s biodiversity occurs on this land.  Practices implemented on these properties have significant impacts (both
positive and negative) on the state’s biodiversity.  A variety of land management practices, governmental services
and educational efforts were identified as being beneficial to biodiversity management efforts.  Recommended
methods of better integrating biodiversity concerns with this field included exploring alternative methods of
animal waste disposal, controlling or restricting the introduction of exotic species, investigating alternative crop
markets, increasing the benefits of conservation practices for biodiversity and adjusting public policy to encourage
landowners to manage for biodiversity benefits.

Heavily used areas, such as cities, towns and roadsides, often are ignored in conservation efforts because of
their limited potential for biodiversity.  However, because a growing proportion of the human population lives
in urban areas, which can have significant negative impacts on biodiversity, intensively used areas must be
addressed.  Including biodiversity concerns in project planning, educational and recreational activities and land-
management practices were identified as activities that benefit or protect biodiversity in these areas.  Landscaping
yard areas for biodiversity, reducing mowing, minimizing chemical use, incorporating natural areas and native
plants into parks, habitat banking, controlling exotic species and reducing illegal dumping are ways that these
areas could better address biodiversity conservation.

Although mineral-extraction operations, such as petroleum production and mining, tend to negatively impact
biodiversity, these activities can be planned and carried out so their impact on biodiversity is minimal.  Practices
currently employed by some operations to assist conservation include initial and reclamation planning, minimizing
exposure to oil and related substances and supporting conservation programs.  Ways to further incorporate
biodiversity needs with mineral-extraction activities include incentives for good management, adjusting
regulations to better encourage use of native plants during reclamation, planning, mitigation banking and
educational efforts.

Because of the diversity and sensitivity of aquatic communities in Oklahoma, they receive special attention
to protect them from degradation and ensure an adequate water supply for human use.  Most of the efforts directed
toward aquatic communities concern water quality, water quantity and the management of wetlands and fisheries.

Educational efforts are vital to increasing biodiversity management efforts.  The following goals were identified
for biodiversity educational efforts.

(1) Define and describe Oklahoma’s biodiversity.
(2) Dispel myths about biodiversity.
(3) Emphasize proactive benefits of biodiversity conservation.
(4) Explain how biodiversity benefits individuals.
(5) Explain the Oklahoma Biodiversity Project and Plan.
(6) Develop educational tools targeting specific audiences.

Three audiences (residential, agriculture, and business and industry) were identified as highest priority for
educational efforts.  A variety of educational products and outlets for biodiversity information also was identified.
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Biodiversity Council

We commend the efforts of the many interests that cooperated in preparation of this document; however, this
Plan is only a beginning in conserving Oklahoma’s biodiversity. Regardless of our individual viewpoints or
interests, Oklahoma’s biodiversity is an important part of our heritage. Therefore, we encourage readers to share
these ideas with others and to cooperate with landowners and organizations to achieve the common goal of
ensuring that our natural heritage is passed on to future generations.

Greg Duffy, Oklahoma Department of Wildlife
Conservation

M. Michael Arnett, Private Conservation
Organization Representative

Melissa Nagel, The Nature Conservancy

Jerry Brabander, U.S. Fish & Wildlife Service 

Kurtis Atkinson, Oklahoma Department of
Agriculture, Forestry Division

Mason Mungle, Oklahoma Conservation
Commission

Cam Pekrul, Oklahoma Association of
Conservation Districts

Jan Kunze, Oklahoma Gas & Electric Company

Gary D. Schnell, Oklahoma Biological Survey

David M. Leslie, Jr., National Biological Service

Sylvia Ritzky, Office of the Secretary of Environment
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Biodiversity Task Force Members

Biology Committee

David Bass, aquatic invertebrates, Department of Biology, University of Central Oklahoma
Terry G. Bidwell, community ecology, Division of Agricultural Sciences and Natural Resources, Oklahoma

State University
Ian Butler, community ecology, Oklahoma Biological Survey
William Caire, small mammals, Department of Biology, University of Central Oklahoma
Anthony Echelle, fish, Department of Zoology, Oklahoma State University
Stan Fox, reptiles and amphibians, Department of Zoology, Oklahoma State University
Charles M. Mather, molluscs, Biology Department, University of Science and Arts of Oklahoma
William J. Matthews, aquatic communities, University of Oklahoma Biological Station
Clark L. Ovrebo, fungi, Department of Biology, University of Central Oklahoma
Michael Palmer, plants, Department of Botany, Oklahoma State University
Jim Pigg, fish, Oklahoma Department of Environmental Quality
Hal Reed, terrestrial invertebrates, Department of Biology, Oral Roberts University
John S. Shackford, birds, private researcher
Jim H. Shaw, large mammals, Department of Zoology, Oklahoma State University
James N. Thompson, jr., genetics, Department of Zoology, University of Oklahoma

Conservation & Recreation Committee

Ruth Boyd, Oklahoma Native Plant Society
Tom Creider, Oklahoma Department of Tourism and Recreation
William Fisher, American Fisheries Society
Jim Ottman, Bat Conservation Society of Oklahoma
Larry Hatcher, Central Oklahoma Grotto Society
Rick Hedgepath, Oklahoma City Chapter of the Sierra Club
Melynda Hickman, Oklahoma Ornithological Society and Oklahoma Department of Wildlife Conservation
Russ Horton, Oklahoma Department of Wildlife Conservation
Rod Krey, U.S. Fish and Wildlife Service
Melissa Nagel, Oklahoma Chapter of The Nature Conservancy
Owen Scott, Native Americans for a Clean Environment

Education Committee

Lisa Anderson, Oklahoma Department of Wildlife Conservation
Carole Barsaloux, Oklahoma Science Teacher’s Association
Robert Gibbs, Oklahoma Academy of Science
Bob Harrel, Project Learning Tree
Lynn Hohensee, Conoco Oil Company
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Education Committee (continued)

Lisa Knauf, Oklahoma Conservation Commission
Tammy Litzer, Oklahoma Department of Wildlife Conservation
Mary Stewart, Oklahoma Department of Education
JoDahl Theimer, Agriculture in the Classroom

Forestry & Agriculture Committee

John Branscum, Oklahoma Lumberman’s Association
Sancho Dickinson, Oklahoma Department of Agriculture
Sam Forbes, Organic Farmer
Richard Godfrey, Jr., Oklahoma County Conservation District
Rick Harder, Weyerhaeuser Company
Todd Honer, Oklahoma Farm Bureau
Grant Huggins, Noble Foundation
Paul Knight, Bureau of Indian Affairs and Society of Range Management
Pat McDowell, Oklahoma Dept. of Agriculture—Forestry Services
Steve McKinley, Oklahoma Cattleman’s Association
Gene Parsons, Oklahoma Pork Council
Paul Roeber, Oklahoma Forestry Association
Tim Snell, Kerr Center for Sustainable Agriculture
Frank Yerby, USDA Forest Service

Land Resources Committee

Doug Adkins, Oklahoma Turnpike Authority
David Austin, Home Builders Association of the Greater Oklahoma City Area
Tom Drake, Commissioners of the Land Office
Jim Gallagher, Fort Sill Military Base, Envirionmental Services
Ed Hilliard, Landscape Architect
John Krupavage, Tinker Air Force Base
John Kyle, Oklahoma Railroad Association
Kyle McKinley, Oklahoma Department of Transportation
Mark Moseley, Natural Resources Conservation Service
Jim Smith, Association of County Commissioners
Lisa Yates, Chamber of Commerce of the State of Oklahoma

Minerals Committee

Tim Baker, Oklahoma Corporation Commission
Brad Baldwin, Farrell-Cooper Mining Company
Bob Baughman, US Gypsum
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Minerals Resources Committee (continued)

Carri Abernathy Bell, Oklahoma Independent Petroleum Association
Dave Carnahan, Brazil Creek Minerals
Michael Daly, Dolese Company
Greg Floerke, William’s Company
Tom Gilbert, Oklahoma Department of Mines
Earl Hatley, Oklahoma Toxics Campaign
Charles Hurlburt, Bureau of Indian Affairs
Gary Jackson, U.S. Bureau of Reclamation
Phil Keasling, Bureau of Land Management

Water Resources Committee

Johnny Armstrong, Oklahoma Fish Farmers Association
Don Bartolina, Soil & Water Conservation Society
John Dyer, Oklahoma Department of Environmental Quality
Kim Erickson, Oklahoma Department of Wildlife Conservation
Ed Fite, Oklahoma Scenic Rivers Commission
Everett Laney, U.S. Army Corps of Engineers
Ferrala March, Oklahoma Water Resources Board
James Eddie Phillips, Oklahoma Conservation Commission
Ron Suttles, Oklahoma Department of Wildlife Conservation




