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DISCLAIMER  

 
The Oklahoma Lesser Prairie-Chicken Spatial Planning Tool (OLEPCSPT 2009) is a spatially explicit model designed to 

assist development planning by avoiding, minimizing and mitigating negative effects of development on the lesser 

prairie-chicken in Oklahoma.  The model and all associated products are specific to the lesser prairie-chicken and 

Oklahoma.   

 

It is extremely important to understand that the Oklahoma Lesser Prairie-Chicken Spatial Planning Tool does not 

address, or attempt to address, any other potential concerns to natural resources within the modeled area (Figure 

2), except the LEPC.  There may be additional natural resource concerns (e.g., public conservation lands, rare or 

sensitive habitats, state species of concern, federally listed species, and others) within the area that was modeled requiring 

developerôs consideration and evaluation to ensure compliance with appropriate state and federal laws and ongoing 

conservation initiatives.  Some sources for additional spatial tools and wildlife planning resources are located in 

Appendix D.  If any uncertainty exists regarding potential for effects to natural resources, the appropriate state or federal 

authority should be contacted.   

 

Ultimately, it is the responsibility of those involved with the planning, design, construction, operation and maintenance of 

proposed developments to complete all appropriate assessments, determine the likelihood of effecting natural resources, 

and pursue the appropriate course(s) of action in coordination with the appropriate statutory authority for a given 

resource.   
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INTRODUCTION   

The lesser prairie-chicken (Tympanuchus pallidicinctus; LEPC; Figure 1) is a species of prairie grouse endemic to the southern high plains of the 

United States.  LEPC are polygynous and exhibit a lek mating system. The lek is a place where males gather to conduct a competitive mating 

display. Male LPC gather to display on leks at dusk and dawn beginning in late February through early May (Copelin 1963, Hoffman 1963, 

Crawford and Bolen 1976).  Prairie grouse require large expanses of unfragmented, ecologically diverse native rangelands to complete their 

life cycles (Woodward et al. 2001, Fuhlendorf et al. 2002, Davis 2008), more so than almost any other grassland bird.  The LEPC is an 

umbrella species for wildlife conservation with targeted LEPC 

management actions benefiting many other species that occur within the 

range of the LEPC and require all or portions of the same habitat 

components (Rich et al. 2004, Pruett et al. 2009a).  Threats to the LEPC 

include, but are not limited to, conversion of habitat to cultivated 

agriculture, excessive livestock grazing, fire suppression, collision 

mortality, hybridization, and fragmentation of habitat.   

 

This document describes the purpose, development, and application of 

the Oklahoma Lesser Prairie-Chicken Spatial Planning Tool 

(OLEPCSPT, hereafter LEPC model), a spatially explicit model 

designed to help reduce potential negative effects of development on 

the LEPC in Oklahoma.  The LEPC model is a product of an ongoing 

effort in Oklahoma among the Oklahoma Department of Wildlife 

Conservation (ODWC), the Oklahoma Ecological Services Field 

Office of the U.S. Fish and Wildlife Service, the Playa Lakes Joint 

Venture, the Oklahoma Chapter of The Nature Conservancy, the 

George Miksch Sutton Avian Research Center, and Oklahoma State 

University to proactively address potential conflicts between 

development and LEPC conservation.  The LEPC model is the 

synthesis of a complex issue utilizing the best available information 

and expert opinion.   

 

Information regarding other resources (e.g., wetlands, rare or sensitive habitats, state and federal trust species, etc.) in Oklahoma that should 

be considered in the planning phase of development projects can be found at a variety of sources, including the Oklahoma Department of 

Wildlife Conservation, U.S. Fish and Wildlife Service Ecological Services Field Office, Playa Lakes Joint Venture, Oklahoma Chapter of The 

Nature Conservancy, G. M. Sutton Avian Research Center, the Oklahoma Biological Survey, the Oklahoma Natural Heritage Inventory and 

many others.   

 
Figure 1.  Picture of a lesser prairie-chicken (Tympanuchus pallidicinctus) 
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Purpose 

The purpose of the model is to provide a tool for proactive planning to avoid, minimize and mitigate the negative effects of development on 

the LEPC in Oklahoma.  The model accomplishes this by providing industry 

and wildlife professionals a tool that can help:  1) site development with 

consideration to LEPC conservation, 2) estimate the amount of a voluntary 

contribution to the LEPC Habitat Conservation fund needed to offset the impact 

of  potential developments, and 3) locate areas to apply Habitat Conservation 

fund contributions for effective LEPC conservation work.  

Justification 

The impetuses for the LEPC model are the steady decline of the LEPC 

populations and increasing development pressures in the range of the LEPC in 

Oklahoma.  The LEPC is a candidate species for listing under the Endangered 

Species Act and its listing priority number was elevated in 2008 from 8 to 2 

(U.S. Department of Interior 2008a), bringing the species closer to listing (U.S. 

Department of Interior 2008b).  The historical range of the LEPC has declined 

to approximately 10 percent of its former range and the speciesô population has 

declined to only 5 percent of historical numbers (Hagen et al. 2004, Figure 2).  

According to the USFWS, ñthe most serious threat to the lesser prairie-chicken 

is the present and threatened destruction, modification, and curtailment of its 

habitat and rangeò (U.S. Department of Interior 2008b).   

 

In Oklahoma, the LEPC occurs only in the northwest portion of the state (Figure 

2).  The LEPC is sensitive to habitat fragmentation caused by roads, human 

development, and habitat conversion (Crawford and Bolen 1976, Pitman et al. 

2005, Davis et al. 2008) and requires large contiguous patches of suitable 

habitat (Crawford 1974, Hagen et al. 2004).  LEPCs can collide with electric 

lines and fences, causing injury and mortality (Bidwell et al. 2003, Wolfe et al. 

2007), and (especially nesting hens) avoid or abandon areas with vertical 

structures such as wind turbines, oil wells and transmission towers (Robel 2002, 

Hagen et al. 2004, Robel et al. 2004, Pitman et al. 2005, Chamberlain et al. 

2006, Wolfe et al. 2007, Pruett et al. 2009b) and areas with human activity (Robel 2002, Pitman et al. 2005).   

 
Figure 2.  Map of the historical and current range of the 

lesser prairie-chicken.  Modeled extent is delineated by 

dotted line. 
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Existing Products 

At the request of industry representatives working to avoid 

vulnerable areas, a number of map products have been created 

since 2003 by The Nature Conservancy, U.S. Fish and 

Wildlife Service, Playa Lakes Joint Venture and other 

conservation organizations active in the Oklahoma.  In most 

cases, the maps depict generalized areas of concern, and were 

intended to provide a basic tool for siting developments away 

from important wildlife habitats.  These map products were 

broadly distributed, often without necessary background 

information and knowledge of the maps intended purpose.  

This led to misinterpretation of map data and incorrect use for 

fine scale planning.  Recent improvements in the knowledge 

of wildlife behavior relating to vertical structures provided an 

opportunity to create a more sophisticated Geographic 

Information System (GIS) based habitat and fragmentation 

model resulting in an improved planning tool for developers.   

Model Overview 

The LEPC model is a conceptual spatial model that ranks land 

relative to its importance for LEPC conservation.  The LEPC 

model produces a spatial grid spanning the historical range of 

the LEPC in Oklahoma in which each 30m x 30m pixel is 

numerically ranked (1 to 8).  The higher the rank, the more 

valuable that pixel is to the LEPC.  Ranks are determined by 

comparing each pixel in the grid against a set of eight criteria addressing LEPC occurrence, habitat requirements and threats.  Each rank value 

is associated with a dollar value reflecting the cost of replacing that land if it were destroyed or degraded.  The model can be used to evaluate 

any type of potentially detrimental development (e.g. wind energy farm, road construction, oil and gas wells, transmission line).   

METHODS 

This section describes the components and design of the model including detailed information on how the model determines importance and 

dollar values.   

 

All GIS work was conducted in raster format using the Spatial Analyst extension of the ArcMap software package (Environmental System 

Research Institute (ESRI), Version 9.2, 2005).  All data was set to the projected coordinate system of North American Datum 1983, Universal 

Transverse Mercator Zone 14 North (NAD83, UTM Zone 14N).   

 
Figure 3.  The extent of the modeled area is delineated by the black dotted line (10 

miles outside the historical range or state boundary). 
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Spatial Extent 

The model extent includes the area within 10 miles of the LEPC historical range in Oklahoma (Figure 3).  The LEPC model was run 

throughout the species historical range in Oklahoma, not just the current range, because suitable and potentially suitable habitat in the 

historical range is considered vital for LEPC range and population expansion.  The LEPC model was run across the state boundary for two 

reasons.  First, two of the eight model factors are based on spatial habitat models which identified large contiguous patches of landcover 

types, requiring analysis across state boundaries.  Second, developments occurring near the state line will affect habitat in adjacent states.  

Every effort was made to include the data for each factor in the 10 mile buffered area, however, data for each factor was not available for 

every state occurring within the 10 mile buffer.  Known data deficiencies in the 10 mile buffer include the 5 mile buffer of lek locations in 

Texas and portions of the managed/protected lands from each state, specifically the location of all state and federal wildlife habitat cost share 

projects on private land.  The LEPC model should only be used for evaluation of projects located in Oklahoma (Figure 2, Figure 3).  Any 

question regarding potential for effects to LEPC in any portion of the adjacent states, should be referred to the appropriate state wildlife 

management agency (i.e., Kansas Department of Wildlife and Parks, Colorado Division of Wildlife, New Mexico Department of Game and 

Fish or Texas Parks and Wildlife Department).   

Data and Format 

All grids analyzed and produced by this model are based on 30m x 30m pixels.  The primary reason for using this resolution is because three 

of the eight model factors (discussed below) are based on spatial analysis of a regional 30m x 30m landcover grid.  The source data set(s) 

used in the model are cited and described in the Ranking Factors section of this document.  Some of the data sets used in this model will be 

updated regularly (e.g., Federal Aviation Administration digital obstruction file) or occasionally (e.g., managed lands, leks, landcover) as new 

data become available.  The LEPC model and products will be updated annually, no later than March 1 each year.  Thus this product is 

dynamic and should be consulted regularly for the most current information.   

Ranking Process  

The LEPC model assigns each pixel a rank of 1 to 8 by comparing each pixel against eight sets of criteria.  Each set of criteria is based on a 

factor (referred to hereafter as ranking factor) that addresses one of the following categories: LEPC occurrences, habitat requirements or 

threats.  Criteria are distinct for each ranking factor and are based on published scientific literature or expert opinion from biologists.  If a 

pixel meets the criteria of a ranking factor, it is assigned a value of 1, otherwise 0.  This process produces a binary (1 or 0) grid for each 

ranking factor.  The addition of these eight binary grids produces the final result of the model, a grid with values ranging from 1 to 8, where 

pixels with a value of 8 have the highest value for LEPC conservation (Figure 4).  The eight ranking factors are described in detail in below. 

Ranking Factors 

The eight ranking factors are listed in Table 1 along with a brief description of the criteria against which pixels are evaluated and the assigned 

pixel values.  The numeration (order) of the factors has no effect on the model.  A detailed account of each ranking factor follows and 

includes:  

1) their function in the model,  

2) the criteria used to evaluate pixels and assign binary values (1 or 0),  
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3) a justification for including the factor in the model,  

4) a description of the data used to evaluate the pixels,  

5) the source of the data, and  

6) the resultant binary grid as a map.   

In the maps, blue pixels have a value of 1 and white pixels have a value of 0.  Pixels outside the model extent, represented by the black dotted 

line, are not valued.  Due to the high resolution of the LEPC model, 30m x 30m, the maps provided below are for illustrative purposes only.  

For an accurate representation of the ranks at a project level, referrer to the LEPC model in GIS or one of the large format maps (34ò x 44ò 

.pdf) 

 
Table 1.  The eight ranking factors in the model, the criteria against which pixels are evaluated, the category and the assigned values. 

Ranking Factor Pixel Criteria  Category Pixel Value 

True False 

1.  Historical Range Within 10-miles of boundary Occurrence 1 0 

2.  Current Range Within boundary Occurrence 1 0 

3.  Leks Within 5-mile radius Occurrence 1 0 

4.  Habitat Suitability Suitable or Potentially Suitable Habitat 1 0 

5.  Core Habitat Patch Within core patch Habitat 1 0 

6.  Core Buffer Habitat Within core buffer  Habitat 1 0 

7.  Managed/Protected Land Within 2-km buffer of boundary Habitat 1 0 

8.  Avoided Structures Outside all avoidance buffers Threats 1 0 
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Figure 4.  Illustration of the eight binary grids that are added to produce the final ranking grid. 


