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Figure 1.  Lesser prairie-chicken on the Comanche NG.  



 2 
 

A collaborative management approach developed by Mike Welker – Forest Biologist; Steve 

Olson – Forest Botanist/Ecologist; Kurt Staton – Grasslands Range Program Manager; Andy 

Chappell – Grasslands Wildlife Biologist; Stan Vallejo’s – Forest Range and Invasive Species 

Program Manager; and Nancy Brewer – Cimarron Range Specialist.   

 
This management plan is greatly influenced by and tiers to the Lesser Prairie-Chicken Range-

Wide Conservation Plan (Van Pelt et al. 2013).  This plan was produced by a five state working 

group and represents a regional approach to identifying, coordinating, and implementing a 

conservation strategy that ensures the long-term sustainability of the species. 
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Introduction 
 

The lesser prairie-chicken (LPC) is a keystone species on the grasslands of Colorado and Kansas.  

Despite proactive management efforts, the distribution and abundance of LPC on the grasslands 

has continued to decline.  The objective of this document is to provide a framework for 

managing LPC habitat on the Cimarron and Comanche National Grasslands (NGs).  This 

framework includes conservation measures to avoid, minimize, and mitigate existing threats; 

population and habitat goals; and an inventory and monitoring plan that determines if habitat and 

population objectives are being met.  This plan will be reviewed in 10 years and updated if 

needed.    

Management Status 

 
Historical and Current Distribution — The LPC is endemic to the grasslands of North 

America in Colorado, Kansas, Oklahoma, Texas, and New Mexico (Figure 2; Van Pelt et al. 

2013).  Davis et al. 2008 mapped the historic and current distribution of LPC across the five state 

area.  Based upon that mapping effort, the total historic distribution of LPC was estimated to be 

greater than 176,000 mi
2
.  The estimated current occupied range, based on recent cooperative 

mapping efforts, shows an 84 percent 

reduction since pre-European settlement 

(USFWS 2012). 

 

In Colorado, the historic range of LPC 

covered 6 counties and 8,450 mi
2
, but 

currently occupied habitat is now found in 

4 counties and covers 1,720 mi
2
.  In 

Kansas, the LPC is still present in 35 of 

the 38 counties where it was historically 

found, but occupied habitat has decreased 

from 29, 636 mi
2
 to 13, 312 mi

2
 (USFWS 

2012). 

 

Abundance in Colorado has undergone a 

significant decline over the past decade, 

including a 35% decline in numbers 

between 2011 and 2012 (Rondeau et al. 

2013).  Conversely, during the same time 

period, populations in much of Kansas 

have seen stable or increasing populations.  

This stability and expansion has been 

attributed to active management of 

enrolled Conservation Reserve Program 

(CRP) lands.  Recently, the State of 

Colorado has implemented more active 

management (i.e., disking, plowing, 

Figure 2.  LPC occupied range within the four 

Ecoregions (from Van Pelt et al. 2013). 
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grazing, and mowing) of CRP lands directed at providing suitable LPC habitat.  In 2013, surveys 

revealed a substantial decline in LPC across both Kansas and Colorado. 

 

Population Status on Cimarron and Comanche NGs — On the Cimarron and Comanche 

NGs, annual lek surveys (States and Grasslands) have shown a noticeable decline in numbers 

from 2003-present (Figure 3).  On the Grasslands, lek survey trends indicate that abundance was 

highest in the late 1980s.  Although severe weather (e.g., winter of 2006-2007) and drought have 

been implicated as factors in the recent population decline, it is evident from trend data that the 

population has been in decline over the last decade. 

 

 
Figure 3.  Number of LPC counted during annual lek surveys (2003-2013) on the Cimarron and 

Comanche NGs. 

 

Historical and Current Habitat Condition — LPC evolved within sand prairie dominated by 

tall, warm-season grasses, which accounted for up to 90 percent of the grassland vegetation.  The 

structure within the vegetation came from the composition of the species present and provided 

ample lekking, nesting, and brood rearing habitat for LPC.  The sand prairie habitat is linked to 

many of the ecological sites described for the Cimarron and Comanche NGs by the Natural 

Resources Conservation Service in their Historic Climax Plant Communities (HCPC). 

 

Using the HCPC descriptions of the Ecological Site Descriptions (ESDs) it is evident that LPC 

habitat on the Grasslands is capable of producing abundant tall, warm-season grasses and diverse 

perennial forbs, which are important components of LPC nesting and brood rearing habitat.  

Historically, grasses likely provided 65 to 90 percent of the cover and included sand bluestem, 

prairie sandreed, sand dropseed, sand muhly, little bluestem, needle-and-thread, sideoats grama, 

purple threeawn, Canada wild rye, blue grama, buffalo grass, and James’ galleta (Albertson 
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1937; Hanson and Whitman 1938; Costello 1944; Lippert et al. 1950; Keeler et al. 1980; Barnes 

and Harrison 1982; Simonin 2000).  Forbs ranged from 3 to 15 percent cover and included: 

slimflower scurfpea, lemon scurfpea, scarlet globemallow, American vetch, prairie-clovers, and 

evening-primroses.  Shrub cover was likely similar to forbs and included the dominant sand 

sagebrush, with other shrubs like soapweed yucca, sand cherry, skunkbush sumac, and leadplant 

(Barnes and Harrison 1982).  All of these species are present today on the Cimarron and 

Comanche NGs, although some have relatively small populations. 

 

The diversity of native grasses provides a high degree of resilience against drought via localized 

adaptations, thereby contributing to long-term habitat stability.  Sand bluestem roots are deep-

rooted and can reach subsurface water even during drought (Barnes and Harrison 1982).  Little 

bluestem has a deep, fibrous root system (Steinberg 2002) allowing it to persist during drought 

and western wheatgrass has also been shown to survive long periods of drought (Tirmenstein 

1999).  Canada wild rye provides litter, seed, and soil organic matter, increasing habitat stability 

(Noyd et al. 1995).  Native grasses are well adapted to climatic conditions found on the 

Grasslands and have evolved to persist.  Thus, a management strategy that favors native grasses 

will provide long-term habitat stability. 

 

At present, most of the ecological sites with sandy soils on the Grasslands appear to be within 

their range of variability, but are skewed toward the shrub-dominated edge of the models for the 

ecosystems.  For example, shrub composition (primarily sand sagebrush and soapweed yucca) 

should account for 10 to 15 percent of vegetative cover; however, some areas of the Grasslands 

have 25 to 60 percent shrub cover — well past the ecological threshold according to the ESD and 

transition models.  Sideoats grama, sand dropseed, purple threeawn, and blue grama are more 

common while the presence of the tall, warm-season grasses is reduced.  Annual forbs are also 

more abundant, such as western ragweed, annual buckwheat, and Texas croton.  In short, it 

appears that sand sagebrush now provides a much larger percentage of cover, compared to 

historical sand prairie communities and that the tall, warm season grasses provide less cover than 

they historically did.  This imbalance of shrubs and grasses may be detrimental to the LPC, 

especially if it results in limited nesting cover.  Although available information suggests that 

there is a shrub/grass imbalance, additional survey data is needed to better define current 

conditions. 

 

In a study of the LPC in Texas (Sell 1979) found that brood success is greater when nests are 

among tall grasses (not shrubs) in areas with a history of livestock grazing.  The Range-wide 

Conservation Plan for the Lesser Prairie-Chicken (Van Pelt et al. 2013) notes that LPC have 

expanded their range in Kansas and hints at the importance of tall and mid grass habitat.  “Of 

interest in the analysis is the expansion of LPC into parts of the shortgrass ecoregion where they 

were not known to previously occur.  In northwest Kansas, LPC have expanded back into some 

of their historical range and new areas where they were not known to previously occur due to the 

establishing of CRP (Rodgers and Hoffman 2005).  The warm-season grasses planted in these 

CRP stands were a mixture of tall and mid-grasses native to Kansas but the plantings often 

occurred in ecological sites that did not historically support high densities of these species (J.C. 

Pitman, KDWPT, personal communication).”  This suggests that an abundance of tall grasses 

provides better habitat for stable LPC populations than do shrub dominated areas.  Given that the 

sand sagebrush dominated communities of the Cimarron and Comanche NGs are capable of 



 8 
 

producing tall grasses, it may be advantageous to alter management to favor tall, warm-season 

grasses and reduce the abundance of sand sagebrush. 

Policy and Regulatory Mechanisms 
 

Forest Service Manual 2600 (R2 Supplement 2631.2 Prairie Grouse and Grassland Habitats) 

Use the following guidelines for habitat management or restoration projects that may affect 

prairie grouse, sharp-tailed grouse, greater prairie-chicken, and lesser prairie-chicken. 

 

 Collaborate with the State game and fish agency to identify locations of prairie grouse 

populations, lek complexes, and seasonal habitats (nesting, brood-rearing, summer, and 

autumn/winter). 

 In cooperation with the State and other agencies (e.g., BLM, NRCS) and adjacent 

landowners, design vegetation management projects (using mechanical, chemical, or 

prescribed burning treatments) to maintain or enhance prairie grouse habitats, populations 

and connectivity. 

 Manage vegetation to provide desired vegetation mosaics and sufficient residual cover to 

sustain prairie grouse populations.  Ensure that drought contingency plans consider prairie 

grouse habitat needs, and that livestock stocking rates or management practices are adjusted 

as necessary to provide cover requirements during the nesting and brood-rearing periods. 

 Habitat enhancement or restoration plans must address measures to minimize the 

establishment or increase of invasive plant species.  Seed mixes used for revegetation should 

include native grasses and forbs as appropriate to the specific site.  Avoid use of non-native 

plant species (e.g., crested wheatgrass) and do not use invasive species in seed mixes (e.g., 

sweet clover). 

 Increase the visibility of fences and other structures that may be hazardous to flying prairie 

grouse.  Avoid construction of fences near leks or on the crest of low hills.  Remove all 

unnecessary abandoned fences. 

 Avoid building power lines or other tall structures that provide perch sites for raptors within 

3 km (1.86 mi) of important seasonal grouse habitats. 

 Limit the amount of surface disturbance from energy and mining exploration and 

development, including providing appropriate buffers and timing restrictions around leks.  

Limit noise levels at leks during the breeding season. 

 Consult conservation strategies (e.g., Grassland Conservation Plan for Prairie Grouse) and 

resources of the North American Grouse Partnership (see website) for additional information 

related to the latest science and management of prairie grouse. 

 

PSICC Forest Plan Standards and Guidelines 

 

 Protect all chicken leks from surface disturbance at all times and nesting habitat from surface 

disturbance from March 15 – June 30 (Recreation). 

 Special Use Management – livestock and herbivore allowable use in prairie chicken habitat 

will not exceed 40 % utilization (Special Use Management). 

 Special habitat needs of the lesser prairie chicken to be provided for in the affected allotment 

management plans (Special Use Management; See Allotment Map Appendix A). 
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 The Comanche NG Lesser Prairie Chicken Habitat Zoological Area was established as a 

special interest area with approval of the 1984 Forest and Grasslands Management.  In July 

1987, the Plan was amended to add additional acreage to the special interest area.  The 

Zoological area now encompasses 10,177 acres and provides additional protection for LPC 

habitat. 

 

On April 10, 2014, USFWS published a Final Rule in the Federal Register to provide LPC 

threatened species status (USFWS 2014).  FSM 2670.12 clarifies the authority of the USFS to 

deal with threatened and endangered species: 

 

 Manage “habitats for all existing native and desired nonnative plants, fish, and wildlife 

species in order to maintain at least viable populations of such species.” 

 Conduct activities and programs “to assist in the identification and recovery of threatened 

and endangered plant and animal species.” 

 Avoid actions “which may cause a species to become threatened or endangered.” 

Life History, Movement Patterns, and Habitat Requirements 
 

Life History — During early spring (mid-March through early-May), male LPC begin to 

congregate on leks for courtship and mating.  LPC exhibit strong site fidelity to leks (Copelin 

1963), which is a typical behavior for prairie grouse (Haukos and Smith 1989; Schroeder and 

Robb 2003).  After a site is selected, males will return year after year throughout their life.  That 

strong site fidelity can result in a delayed population response as habitat changes.  For example, 

males may continue to use a lek site where habitat for nesting and brood rearing has deteriorated 

— resulting in a decline in the population that may not be immediately evident from lek surveys.  

Therefore, routine lek surveys may be slow in showing responses to habitat degradation 

(Gregory et al. 2011). 

 

Giessen (1998) provided a summary of nesting and incubation for LPC.  Nests are generally 

bowl shaped depressions located in areas with adequate herbaceous cover — including residual 

cover from the previous growing season, which is integral to nesting success.  Females initiate 

laying their first clutch 1 to 2 weeks after copulation and usually lay one egg per day.  The 

average clutch size is 10.4 eggs (range = 8 – 14).  Eggs are incubated by hens for 23-26 days and 

the young leave the nest within hours of hatching.  Females are able to initiate a second nest 

following destruction or abandonment of their first clutch and replacement clutches usually are 

laid within two weeks of nest loss.  Nest success (percent clutches that hatch greater than one 

egg) averaged 28 percent (range 0 - 67 percent) for ten studies (Giesen 1998; Hagen and Giesen 

2005).  Nesting success is better in wetter years than drier years and among denser, taller grass 

than sparser, shorter grass (NatureServe 2013). 

 

Juveniles are well developed at hatching and mature rapidly.  They leave nests with the female 

within 24 hours of hatching and are capable of short flight within two weeks.  The broods remain 

with females for 12-15 weeks (Giesen 1998; Hagen and Giesen 2005).  Availability of food and 

cover are key factors that affect chick and juvenile survival.  Hagen et al. (2009) estimated 

overwinter survival of chicks to be 54% in southwestern Kansas.  Another study in Kansas 
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estimated overwinter survival to be only 12 percent (Pitman et al. 2006); however, this study 

cautioned that lower survival estimates might be a function of low habitat quality — specifically, 

poor nesting and brood rearing habitat within the study area. 

 

The diet of LPC is very diverse and varies across its range.  In Colorado and Kansas green leafy 

vegetation and forbs seeds are part of the diet throughout the year.  Grasshoppers and other 

insects provide an important part of the food supply during the summer.  Davis et al. (1980) 

found that insects (mainly grasshoppers and treehoppers) were 99% of the diet for chicks and 

juveniles in New Mexico.  In winter, their diet includes seeds, leaves, and grains from agriculture 

lands.  Generally, chicks and young juveniles tend to forage almost exclusively on insects, such 

as grasshoppers and beetles, while adults tend to consume a higher percentage of vegetation 

(Giesen 1998). 

 

Robb and Schroeder (2005) conducted an evaluation of population change for a well-studied 

LPC population in southwestern Kansas (Hagen 2003).  They estimated the rate of growth to be 

0.69, which is well below the 1.0 rate necessary to maintain a stable population.  Hagen’s study 

showed that survival of chicks from hatching to day 34 had the greatest impact on the 

population.  Hagen also noted that the populations studied in Kansas would not have maintained 

themselves without immigration from other populations.  Survival and productivity values for 

the population study conducted by Hagen (2003) are shown in Table 1.  Key parameters include 

success rate for first nesting (28.9%), chick survival rate (23.6%), and juvenile survival rate 

(53.9%). 

 

Table 1.  Parameter values for productivity and survival for female LPC in SW Kansas (Hagen 

2003).  Although Hagen separated some of the parameters by age and study area, many of the 

values were combined (weighted means) for the table below (from Robb and Schroeder 2005). 

Parameter Estimate 

Likelihood of nesting at least once 100% 

Clutch size for first nests 12.1 eggs 

Success rate for first nests 28.9% 

Likelihood of re-nesting following failure of first nest 30.3 

Clutch size for re-nests 7.7 

Success rate for re-nests 13.3 

Assumed sex ratio of eggs 1:1 

Hatchability for eggs in a successful nest 100% 

Survival of hatched chicks to 34 days of age (fledging) 23.6 

Survival of juveniles from fledging to the next spring  53.9 

Annual survival of yearlings  52.1 

Annual survival of adults  36.9 

 

Table 2 below shows a survival and productivity analysis for the Comanche NG, which is based 

upon the 2012 lek count of 19 birds.  The analysis assumes a 1:1 sex ratio, so there would have 

been 19 females available to produce nests.  Using parameters from Hagen 2003, for a total 

population of 38 birds, the number of birds produced in 2012 and surviving to age-1 would be 9.  

Using an annual adult survival rate of 36.9%, the number of adults present during the lekking 

season in 2012 that survived to 2013 would be 14.  Thus, the predicted total population in 2013 
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would be 23 birds (actual total from surveys was 28).  These survival and productivity rates 

demonstrate that the population will continue to decline, unless there is immigration from 

connected populations. 

 

On the Grasslands, and in particular the Comanche NG, there is little or no connectivity to 

outside populations.  Immigration to the grasslands is greatly dependent upon connectivity with 

other populations and is limited by the maximum dispersal range of the LPC (discussed below).  

Hagen 2003 demonstrated that survival rates were not high enough to maintain the population in 

southwestern Kansas.  In comparison, Cimarron and Comanche NGs population numbers are 

much lower and it is likely that the rate of population growth will be very slow. 

 

Table 2.  Comanche NG productivity and survival analysis using parameters developed by Robb 

and Schroeder (2005).  Using data from 2012, and assuming a 1:1 sex ratio, there were 19 

females available for nesting. 

  Parameter Estimate Value 

Likelihood of all females nesting at least once  100% 19 nests 

Success rate for first nests 28.9% 5.5 nests 

Average number of eggs produced for first nesting  12.1  

Total eggs produced for first nesting  66.6 eggs 

Likelihood of re-nesting following failure of first nest 30.3% 4.1 nests 

Success rate for re-nests 13.3% 0.5 nests 

Average number of eggs produced for second nesting 7.7  

Total eggs produced for second nesting 7.7 3.9 eggs 

Chicks produced from first and second nest (100% hatch rate)  70.5 

Survival of hatched chicks to 34 days of age (fledging) 23.6 16.6 

Survival of juveniles from fledging to the next spring = A 53.9 9  

Number of adults at lek time in 2012   38 

Annual survival of adults  36.9  

Total adults surviving from 2012-2013 = B  14 

Predicted total population at lekking for 2013 = A+B  23 

Actual total population at lekking for 2013   28 

 

Across the LPC range, alteration of habitat through loss, fragmentation, and degradation has 

created large areas now uninhabited.  These ecological barriers appear to be large enough to 

prohibit or slow the frequency of movements between patches of habitat and between 

populations (Robb and Schroeder 2005).  The plan developed by Van Pelt at al. 2013 identifies 

the importance of interconnected populations and establishes connectivity zones that are vital to 

long-term population stability.  It is important to note that much of the private land surrounded 

the grasslands has not been adequately surveyed.  Therefore, the distance to nearby suitable 

habitat, as well as the distance to adjacent LPC populations, is not entirely clear. 

  

Home Range and Dispersal Patterns — Home range varies by sex, age class, and season.  In 

Colorado, spring/summer home range size was 512 ac for males and 1,473 ac for females 

(Giesen 1998).  In Kansas, Jamison (2000) reported home range for males to be 30-356 ac during 

spring and summer and 556-1010 ac in the fall. 
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Most grouse species are relatively poor dispersers and maximum movement distance is normally 

less than 25 miles (Braun et al. 1994).  For LPC, maximum annual movement is generally less 

than 6 miles, but longer distance movements of 27 (Jamison 2000) and 31 miles (Hagen et al. 

2004) have been recorded.  LPC do have the capability to move long distances, but it appears 

that these long distance movements are rare.  LPC do make seasonal movements between 

breeding and wintering areas, but most movements are restricted to suitable habitat within a 

radius of 4.2-6.3 miles from the lek they use (Taylor and Guthery 1980; Giesen 1998).  Dispersal 

rates and distances are important for maintaining connectivity between populations and 

providing for genetic variation.  Based upon dispersal distances, the risk of extirpation appears to 

be high for populations that are separated by linear distances greater than 6 mi. 

 

A 2011-2012 movement study of male LPC on the Cimarron NG found that most birds stayed 

within 2-3 miles of the lek capture site.  Daily movements ranged from less than a mile up to 

12.75 miles.  Maximum movement recorded was 15 linear miles from the capture site.  One bird 

displayed a circular movement of approximately 108 miles during a one month period. 

 

Population connectivity — Ecological barriers appear to be large enough to prohibit or slow 

the frequency of movements by LPC between patches of habitat and between populations.  For 

instance, populations in Kiowa and Cheyenne counties, Colorado are small, with <100 birds 

each, and they are isolated by at least 12 miles from other populations within and outside the 

state.  Although LPC in Prowers and Baca counties are believed to be contiguous with 

populations in Oklahoma and Kansas, respectively, the populations in these states also have 

become fragmented (Giesen 1994).  The LPC in southwestern Kansas may have a more 

contiguous distribution, but the habitat in the border areas with Colorado is fragmented.  It is not 

currently known how fragmentation influences the demographics of lesser prairie-chicken 

populations (Jensen et al. 2000). 

 

Habitat Requirements — Habitat elements for LPC vary depending upon the life history stage, 

but can generally be lumped into the following:  1) Lekking, 2) Nesting, 3) Brood Rearing, and 

4) Fall/Winter.  An extensive description of the habitat components for these life stages can be 

found in Van Pelt et al. 2013.  Nest success and brood survival are the two most critical 

population parameters for LPC sustainability (Hagen 2003, Pitman et al. 2005, Hagen et al. 2009 

and Grisham 2012); therefore, nesting and brood rearing habitat are the two critical habitat 

elements that likely limit LPC populations (from Van Pelt et al. 2013).  Hagen et al. 2013 

suggested that quality habitat for LPC should contain approximately 2/3 nesting habitat and 1/3 

brood rearing habitat. 

 

1) Lek Habitat — Leks are characterized by areas of sparse vegetation and are generally located 

on areas with slight topographic relief (Giessen 1998; Jarnevich and Laubhan 2011).  Leks are 

important, because they indicate that sufficient quality habitat exists in the area to support all life 

stages for individuals.  Some management guidelines use only active leks, or leks that have been 

active within a certain timespan when developing mitigation measures.  However, inactive leks 

should not be discounted, especially during periods of population declines.  These leks and 

associated habitat will be important during recovery efforts (i.e., they will be active again as the 

population increases).  A lek that becomes inactive during a period of population stability or 

expansion may be an indication that habitat surrounding the lek has changed.  Conversely, during 
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population declines, the habitat may still be there in sufficient quantity and the inactivity is 

simply a function of fewer birds.  Figure 4 illustrates historic and active leks on the Grasslands. 

  

 
Figure 4.  Historic and active (since 2003) leks on the Cimarron and Comanche NGs. 

 

2)  Nesting Habitat — LPC hens tend to select areas with the tallest and densest cover available 

for their nests (Giesen 1982; Giesen 1994; and Elson 2000).  In sand sagebrush grasslands, nests 

are most often found in sagebrush or in stands of tall, native, warm season grasses (Van Pelt et 

al. 2013).  Giessen 1998 found that LPC hens selected nest sites with high visual obstruction 

readings (VOR; Robel et al. 1970), typically found in tall residual grass cover or under shrubs. 

 

Quantifying vegetative composition and structure is critical to defining “quality” LPC habitat; 

however, there are few studies that adequately describe the elements of nesting habitat.  Hagen et 

al. (2013) conducted a meta-analysis of LPC nesting and brood-rearing habitats.  That analysis 

found only 14 studies that dealt with habitat selection, 4 of which were conducted within the 

sand sage ecosystem.  Of the 4 in the sand sagebrush ecosystem two were conducted on the 

Comanche NG (Giessen 1998 and Elson 2000).  Table 3 displays vegetation characteristics of 

studies conducted in the sand sagebrush ecosystem. 
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Table 3.  Vegetation characteristics at LPC nest sites for studies conducted within the sand 

sagebrush ecosystem (adapted from Hagen et al. 2013).  Values for cover are expressed as a 

percentage.  Vegetation height and cover are measurements (inches).  All data are presented as 

the mean + 95% confidence intervals.  VOR=visual obstruction reading (Robel et al. 1970). 

 

Nest-Site Vegetation Structure 

Study N Shrub Cover (%) Grass Cover (%) Forb Cover (%) Bare Ground (%) 

  X 95% CI X 95% CI X 95% CI X 95% CI 
Elson 2000 4  12.5  -1.1-26.1 64.3  43.8-84.8 7.3  4.7-9.0 16.0  4.3-27.7 

Giesen (1994)  29  7.2  3.8-10.6 29.4  24.0-34.8 1.4  0.9-1.9 69.5  64.3-74.7 

Pitman (2003-1) 90  15.1  12.6-17.6 38.8  33.3-44.3 10.9  9.2-12.6 32.8  27.8-37.8 

Pitman (2003-2) 84  15.3  12.3-18.3 35.5  30.2-40.8 5.8  4.8-6.8 43.2  38.4-48.0 

Nest-Site Vegetation Height and Cover 

Study N VOR (in) Shrub Height (in) Grass Height (in) Forb Height (in) 

  X 95% CI X 95% CI X 95% CI X 95% CI 
Elson 2000 4  9.8 5.6-14.0 16.5 14.4-18.6 15.0 12.1-17.9 9.4 8.1-10.7 

Giesen (1994)  29  12.6 10.5-14.7 18.7 16.6-21.0 14.2 12.1-16.3 8.3 6.7-9.9 

Lyons et al. 2011 21 13.8 12.3-15.3       

Pitman (2003-1) 90 9.1 8.2-10.0 17.5 16.2-18.8 5.5 4.8-6.2 7.1 6.1-8.1 

Pitman (2003-2) 84 9.4 8.4-10.4 17.0 15.7-18.3 9.0 8.1-9.9 5.9 5.3-6.5 

     

The Lesser-Prairie Chicken Range-Wide Conservation Plan (Van Pelt et al. 2013) defines quality 

nesting habitat within the sand sagebrush ecosystem as: 

 

 Canopy cover of sand sagebrush: 15-30% 

 Canopy cover of preferred native grasses: >30% 

 Canopy cover of a mix of native forbs: >10% 

 Variable grass heights that average: >15” 

 
On the Cimarron and Comanche NGs, cover 

height-density at spring nest sites measured on the 

Grasslands averaged 10–12 inches and hens 

selected for clumps of herbaceous or shrub 

vegetation taller than surrounding vegetation 

(Giesen 1994, Elson 2000).  Most nests in 

sandsage prairie are adjacent to shrubs and 

sagebrush and soapweed yucca) or clumps of 

bunchgrasses (Robb and Schroeder 2005).  To 

reasonably predict nesting cover conditions for 

the following spring, the loss of cover during the 

winter to wind, snowpack and other natural factors should be considered.  Measurements of cover 

taken after grazing in the fall may not adequately predict available cover for nesting.  During drought 

years, when new vegetative cover is reduced or unavailable, residual cover helps to offset the 

negative effects of a lack of current-year nesting cover. 

 

Two other important considerations in nesting habitat are the size of the grassland patches that 

provide quality cover for nest sites and the presence of structures that can lead to mortality or 

abandonment of the area.  If quality nesting habitat occurs as small islands in the midst of moderately 
Lesser Prairie-Chicken Nest 
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to heavily grazed habitat with relatively low and uniform cover levels, predation may reduce nesting 

success.  Under these conditions, nest densities may be substantially lower than what could be 

expected where quality habitat is provided across a higher percentage of the landscape.  Individual 

patch sizes of areas that are managed for quality nesting cover should be at least 160 acres or more 

(Van Pelt et al. 2013).  Finally, LPC avoid nesting in areas with vertical structures, even if such areas 

have vegetation that is otherwise suitable for nesting (Patten et al. 2005a).  Examples of vertical 

structures include trees, utility poles, wind turbines, and windmills. 

 

3) Brood Rearing Habitat —  Although residual cover is critical for LPC productivity, maintaining 

adequate foraging and brood-rearing habitat interspersed with nesting habitat is also important.  

Areas used for brood-rearing are generally found in close proximity to nesting areas — and both 

nesting and brooding rearing habitat are within two miles of the lek.  A mosaic of nesting and brood 

rearing habitat within two miles of the lek provides optimal conditions.  Recent research suggests 

that 1/3 of an area should contain brood habitat and the remaining 2/3 nesting habitat (Hagen 

et al. 2013). 

 

Compared to nesting habitat, brood-rearing habitat has less grass, more open vegetation structure, 

and a greater abundance of forbs (Robb and Schroeder 2005).  Brood-rearing habitat may be 

maintained by periodic burning or intensive livestock grazing to maintain the vigor of native grasses 

and promote a diversity of native forbs.  Native forbs provide seeds and support insects that LPC 

feed on during summer.  A diversity of plant species and cover levels across the landscape, including 

conditions that favor forb production, helps provide quality brood-rearing habitat (Robb and 

Schroeder 2005).  Research in Kansas also indicates that the survivorship of recently-hatched broods 

is greatest in areas with moderate densities of sand sagebrush (Pitman 2003).  There are few 

published studies on the vegetative composition of brood rearing habitat within the sandsage 

ecosystem.  Hagen et al. (2013), in a review of nesting and brood rearing habitat studies, provided the 

results of a study completed in Southwestern Kansas (Table 4).  That review also identified 

immediate conservation needs for the LPC, including “quantifying the juxtaposition and spatial 

extent of habitat patches (i.e., nesting and brood-rearing areas) necessary for optimizing 

reproductive output.” 

 

Table 4.  Vegetation composition in brood-rearing habitat (adapted from Hagen et al. 2013) 

Brood-Rearing Vegetation Structure 

Study N Shrub Cover (%) Grass Cover (%) Forb Cover (%) VOR (in) 

   

X 

 

95% CI 

 

X 

 

95% CI 

 

X 
 

95% CI 
 

X 
 

95% CI 
Hagen et al. (2004-1) 4 6.9 1.7-12.1 13.5 4.0-23.0 14.7 4.8-24.6 10.3 7.5-13.1 

Hagen et al. (2004-2) 12 11.0 6.6-15.4 12.5 3.3-21.8 13.6 4.3-22.9 11.8 9.3-14.3 

 

The Lesser-Prairie Chicken Range-Wide Conservation Plan defines quality brood rearing habitat 

within the sand sage ecosystem as: 

 Canopy cover of sand sagebrush: 10-25% 

 Canopy cover of preferred native grasses: >20% 

 Canopy cover of a mix of native forbs: >20% 

 Variable grass heights that average: >15” 

 Shrub, grass and forb understory open enough to allow movements of chicks 
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4) Fall and Winter Habitat — Overwinter habitat includes structurally diverse grasslands with 

interspersed shrubs, or croplands on intermingled private lands.  Native prairies and shrublands can 

provide ample food and cover for LPC.  Although some LPC may be strongly attracted to grain 

fields, they do not need these habitats to flourish (Bidwell et al. 2003; Robb and Schroeder 2005). 

Threats to LPC on the National Grasslands 

 
The U.S. Fish & Wildlife Service summarized threat factors affecting the LPC in the proposed 

rule to list LPC as threatened (USFWS 2012).  Potential threats identified by the USFWS include 

habitat conversion from agriculture, livestock grazing, collision mortality, shrub control and 

eradication, altered fire regimes and invasion by woody plants, insecticides, wind power and 

energy transmission development and operations, petroleum production, roads and other linear 

features, predation, disease, hunting loss and other recreational disturbances, hybridization, and 

competition from ring-necked pheasants (Phasianus colchicus). 

 

The Lesser Prairie-Chicken Range-wide Conservation Plan (Van Pelt et al. 2013) addresses 

threats in detail.  The proposed rule for listing the LPC as threatened also provides a thorough 

and comprehensive assessment of the threat factors identified by the USFWS (2012).  The 

following threats are those from the USFWS list that are likely to affect LPC on the Cimarron 

and Comanche NGs.  Discussions of these threats are taken directly from the Threat Analysis 

found in The Lesser Prairie-Chicken Range-wide Conservation Plan, but are abbreviated here.  

For a complete discussion of the threats and literature cited in support of the threats see Van Pelt 

et al. (2013). 

 

Habitat Loss and Fragmentation — The USFWS reported that the threat of habitat loss and 

fragmentation is a primary 

concern for proposing LPC as a 

threatened species.  Habitat loss 

and fragmentation is a result of 

the cumulative effects of all 

factors affecting amounts and 

qualities of LPC habitat.  It can 

affect LPC populations at 

multiple scales.  At large scales, 

fragmented populations of LPC 

may become genetically isolated 

and lose genetic diversity.  

Fragmented populations may 

require demographic support to 

help build numbers back up 

following a local population 

reduction from such factors as 

severe weather events.  If no other population sources are close enough or if the intervening 

habitat conditions are too adverse to allow movements of individuals, local populations could be 

extirpated.  Reductions in habitat quality within habitat patches can reduce population sizes, 

Fragmentation from wind turbines, fences, and roads in 

Oklahoma (from Elmore et al. 2009). 
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reproductive success, and survival rates.  Areas with low habitat quality may be population sinks 

and not able to maintain their population sizes without demographic support from other areas. 

 

Wind Power and Energy Transmission — Substantial areas of currently occupied range do 

have high suitability for wind energy development.  One of the primary reasons USFWS raised 

the listing priority number for the LPC was the increased perception of risk from wind energy 

developments and associated development of transmission lines.  Empirical data on the effects of 

wind energy development on LPC are lacking and the avoidance behavior of LPC towards 

transmission lines has limited empirical data.  Yet, concerns exist about the impacts of these 

developments (vertical structures) on habitat use by the species.  Wind developments include 

turbines to harness energy, access to the sites, and transmission line connections to substations or 

other existing power grids.  Physical disturbance affected by the construction of turbines, turbine 

noise, and physical movement of turbines during operation have the potential to disturb nesting 

LPC.  Behavioral avoidance of these facilities by prairie grouse has the potential to exacerbate 

the negative impacts of the project area.  The effects of habitat fragmentation may indirectly 

affect local LPC populations by decreasing the area of habitat available for nesting and brood-

rearing.  It is predicted that nesting and brood-rearing hens will avoid large wind turbines by at 

least a one mile radius. 
 

Petroleum Production — Oil and gas developments have been reported to cause impacts to 

LPC.  While additional information about avoidance behaviors of LPC around oil and gas 

development and production activities is needed, concerns exist that increased well density will 

result in reduced LPC populations.  Reasons for this include loss and degradation of habitat and 

avoidance behavior exhibited by LPC.  Activities associated with oil development and 

production including roads, power lines, pipelines, compressor stations, and other structures all 

add to the cumulative impacts and associated concerns for LPC populations. 

 

Livestock Grazing — Livestock grazing is a widespread practice on most remaining native 

grass and shrublands within LPC range.  Grazing practices can have both beneficial and 

detrimental effects to LPC habitat.  Grazing practices that result in reductions in vegetation 

structures and yield residual vegetation that is less than optimal for LPC are detrimental to 

habitat quality.  In particular, reductions in grass heights in nesting habitat can significantly 

reduce available habitat.  Uniform or widespread livestock grazing of rangeland at an intensity 

that leaves less than adequate residual cover remaining in the spring is considered detrimental to 

LPC populations, due to reductions in nesting cover and desirable food plants.  Residual cover at 

and around nests is thought to increase nest success because the nest is better concealed from 

predators.  However, grazing can also reduce grass densities where they are too dense to allow 

for the movements of chicks and be used to produce an increase in forb cover or diversity that 

can improve brood habitat quality.  Thus, grazing can reduce the quality of LPC nesting habitat, 

but is also an appropriate practice for improving brood habitat in some locations. 

 

Altered Fire Regimes and Invasion of Woody Plants — Alterations of fire regimes have 

changed the dynamic processes in sand sagebrush and mixed grass communities that historically 

produced the mix of habitats preferred by LPC — habitat quality has declined as a result of these 

changes. 
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Climate Change and Extreme Weather Events — Climate change may have detrimental 

effects on LPC.  Climate projections show warming trends throughout LPC range along with 

projected reductions in precipitation and more extreme weather events including intense storms 

and prolonged drought (www.climatewizard.org).  Plant communities may shift in composition 

or structure to be less favorable as LPC habitat and temperatures may stress LPC populations in 

warmer parts of the range.  Prolonged drought conditions could cause population fluctuations 

that could threaten persistence of populations that are fragmented.  Intense storms during the 

nesting season may cause significant local reductions in reproductive success or survival. 

 

Collision Mortality — LPC have been shown to collide with fences, power lines, and cars. 

Generally, these mortality rates have been relatively minor.  However, a study in Oklahoma 

(Wolfe et al. 2007) found that 36% of lesser prairie-chicken mortality (n=260) was caused by 

collisions with fences, powerlines, and automobiles.  The primary source of mortality was fence 

strikes (86/260 or 33%) and the study recommended marking all fences within 1 km (0.62 mi) of 

lek sites.  The study also recommended that the height used for perimeter fences should be 

within 96-110 cm (3.2-3.6 ft.).  Van Pelt et al. (2013) concludes that there is no basis to believe 

this is a threat across the range and that it can be greatly reduced by marking fences that pose a 

high risk for collision mortality. 

Conservation Measures to Avoid, Minimize, and Mitigate Threats  

 
All conservation measures below would apply to the Lesser Prairie-Chicken Zoological area; 

Connectivy Zones as outlined in Van Pelt et al. (2013); and within a 2 mile radius of any existing 

or historical lek dating back to 2003 (Lek-Centric Areas).  These measures are intended to 

compliment agency-specific guidelines for LPC management that are already in place 

(Regulatory Mechanisms; see page 3). 

Habitat Loss and Fragmentation 

 Minimize new road construction or vertical structures in LPC habitat.  Examples of vertical 

structures include roost trees, power lines, wind turbines, and windmills. 

 Focus any new development in areas that are already developed and are outside of LPC 

habitat. 

 Close and rehabilitate any roads that are found to be fragmenting habitat. 

Wind Power and Energy Transmission 

 Management will be consistent with guidelines found in FSM 2720. 

 Locate turbines and powerlines outside of LPC habitat. 

 Transmission corridors are currently in the development stage at the National level.  These 

will be evaluated on a case by case basis as proposed. 

 Bury new transmission lines when technically feasible. 

 Focus any new development in areas that are already developed and are outside of LPC 

habitat. 

 Follow U.S. Fish & Wildlife Service Land-Based Wind Energy Guidelines (USFWS 2012) 

when assessing the impacts of potential wind energy development. 
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Oil & Gas Development 

 Minimize surface occupancy within LPC Zoological Area or within a 2 mile radius of leks 

that have been active since 2003. 

 Maximize infrastructures supporting the development of a well (i.e., roads, power lines, and 

pipelines) within the same corridor. 

 Minimize total new surface disturbance by utilizing alternative techniques such as 

collocating wells, directional drilling, and interim reclamation of drill pads to minimum area 

necessary to operate the well. 

 Follow No Surface Occupancy and Controlled Surface Use Stipulations in Oil and Gas EIS 

(anticipated completion 2014). 

Livestock Grazing 

 Design grazing management plans for allotments in order to meet LPC-specific habitat goals:  

 stocking rates 

 rotation patterns 

 grazing intensity 

 duration, 

 and contingency plans for prolonged drought. 

 Follow the guidelines found in Appendix A (modified from Van Pelt et al. 2013). 

 Follow monitoring guidelines described in Appendix C. 

 Provide escape ramps in exposed manmade water containment sources. 

Altered Fire Regimes and Invasion of Woody Plants 

 Follow guidelines found in Appendix B (modified from Van Pelt et al. 2013). 

Climate Change and Extreme Weather Events 

 During exceptional drought conditions and extreme weather events, adapt grazing intensities 

and locations to ensure residual nesting cover and brood rearing habitat will be available for 

the LPC in the spring. 

Collision Mortality 

 Proposals for any new permanent fence or power lines would be analyzed to determine 

potential impacts to LPC. 

 Install fence markers on fence in lek-centric habitat with priority of occupied habitat. 

 Work with power companies to install raptor deterrents on existing electrical distribution and 

transmission poles, using Avian Power Line Interaction Committee suggested practices 

(Available at www.aplic.org). 

Management and Recovery Goals 

 
The Cimarron and Comanche NGs will have separate recovery goals.  Recovery goals are broken 

down by population and habitat. 

Population Goals — Population estimates on the grasslands are not available.  Lek surveys 

have been used since the 1970s to identify trends in LPC abundance.  Table 5 below summarizes 

LPC lek surveys since 1980, but includes only surveys that had similar methodology.  Although 
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lek surveys do not truly represent population estimates, they offer the most reliable indicator of 

declining, stable, or increasing populations.  To identify population goals, five consecutive years 

were used to determine the average number of LPC on leks.  For the Cimarron NG the peak 

period was 1995-1999 (mean = 131) and for the Comanche NG the peak period was 1986-1990 

(mean = 149). 

 

Table 5.  Lek counts for the Cimarron and Comanche NGs 1980-2013. Missing years in the table 

indicate either 1) no surveys were conducted or 2) surveys were incomplete or used differing 

methodology. 

 1980  1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Cim                  

Com 122  132 140 139 123 123 132 148 174 173 116 

  

 1994  1995 1996 1997 1998 1999 2002 2003 2004 2005 2006 

Cim    142 134 91 138 141    131 139 

Com 82  65     96     78 77 39 46 

  

 2007 2008 2009 2010 2011 2012 2013 

Cim 83 73 38 53 25 11 3 

Com 19  25 39 33 19 16 

 

On the Comanche NG, population goals were derived from 1986-1990 — a period when LPC 

numbers were high and relatively stable.  On the Cimarron NG, population goals were derived 

from the years 1995-1999.  Thus, to mimic the population density during these time periods, the 

goal would be 149 birds counted on leks for the Comanche NG and 131 birds on the Cimarron 

NG.  Vegetation would be managed around each lek to provide quality LPC habitat that would 

then support these goals.  Many of these lek-centric areas overlap, providing blocks of quality 

habitat.  However, some areas within the focal area polygon would not be included and would be 

managed under the connectivity guidelines below.  Population goals are secondary to the habitat 

goals described below.  The primary goal will be to provide suitable habitat within the focal 

areas, to allow a population increase commensurate with the available habitat. 

 

Habitat Goals — Van Pelt et al. (2013) identified focal areas and connectivity zones as 

important components of habitat recovery goals.  Focal areas are defined as “areas that have the 

greatest potential for supporting and sustaining long-term populations of LPC through 

maintenance or restoration of large blocks of good to high quality habitat with minimal 

anthropogenic disturbances.”   Connectivity zones are habitat patches that connect focal areas.  

These zones should be comprised of 40% quality LPC habitat and avoid or minimize 

anthropogenic disturbance that may serve as barriers to movement.  Focal areas were identified 

on both Grasslands, but connectivity zones were identified only on the Comanche NG (Van Pelt 

et al. 2013; Figure 5). 



 21 
 

 
Figure 5.  Focal Areas & Connectivity Zones for the Cimarron and Comanche NGs (from Van 

Pelt et al 2013). 

 

Within the focal area polygon on the Cimarron and Comanche NGs, a lek-centric approach will 

be used to manage for LPC habitat (Figures 6A and 6B).  The lek-centric area includes a 2 mile 

radius around a lek.  The lek-centric approach is based upon the fact that the majority of nesting 

and brood rearing occurs within 2 miles of a lek.  The primary objective will be to provide an 

adequate mix of habitat types around 

existing leks dating back to 2003, 

which will support the population 

goals identified above. 

 

Connectivity zones on the Comanche 

NG would be managed to provide a 

minimum of 40% LPC habitat.  As 

mentioned above, vegetation not 

included within focal areas but 

included within historic LPC habitat 

would be managed to the standard for 

connectivity zones.  The lack of 

connectivity between LPC on the 

Comanche NG and populations on 

surrounding private land will likely 

serve as an impediment to recovery.  

Thus, improving habitat within the connectivity zones on Federal land will be critical.  In 

addition, managers on the Grasslands will need to work closely with landowners, Colorado Parks 

Figure 6A.  Lek-Centric Areas located within focal areas. 



 22 
 

and Wildlife, and the Natural Resources Conservation Service on partnerships that reduce 

fragmentation and increase connectivity. 

 

 
Figure 6B.  Overlay of lek-centric habitat on focal areas and connectivity zones for the Cimarron 

and Comanche NGs. 

 

Habitat goals for the Grasslands are derived from the primary elements of optimal nesting and 

brood rearing habitat as presented in Van Pelt et al. (2013).  These elements were modified using 

actual vegetation data collected within the sand sagebrush ecosystem (see Tables 3 and 4).  A 

range of values for each variable is given, approximating the minimum value and the upper 

desired value.  Hagen et al. (2013) suggested that vegetation should be managed to achieve a 

range between mean observed values and the upper 95% confidence interval. 

 

Lek-Centric Habitat Guidelines — Manage vegetation within the entire boundary of each lek-

centric area to provide quality nesting and brood rearing habitat. 

 Protect all lek-centric areas from surface disturbance from March 1-June 30. 

 

Lek-Centric Habitat Standards — Vegetative composition and structure within a lek-centric 

area will be managed to achieve: 

 15-20% coverage of sand sagebrush 

 40-50% cover of native grasses 

 15-25 % cover of native forbs 

 VOR between 10 and 15 inches 

 grass height between 12-18 inches 

 

Connectivity Habitat Guidelines — Manage vegetation within identified connectivity areas 

(Comanche NG) to achieve a minimum of 40% nesting and brood rearing habitat.  Note:  most of 

the habitat within the connectivity zones lies on private land. 
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General Vegetation Standards 

 LPC-1. Livestock grazing should take place in ways that provide beneficial effects on LPC 

nesting habitat and contribute to achieving habitat goals. 

 

 LPC-2. Livestock grazing should take place in ways that help ensure the occurrence of 

desired changes in plant species composition and contribute to achieving habitat goals. 

General Vegetation Guidelines 

 Potential habitat for the LPC will be maintained and restored through an integrated program 

involving livestock grazing and prescribed fire (Appendices A and B). 

 To help increase the distribution of bunchgrass and overall vegetation structure, variations in 

the distribution, intensity, and seasonal pattern of livestock grazing will be used in an 

adaptive manner. 

 A minimum of 2,000 acres (10%) of potential habitat for LPC would be improved within 5 

years. 

 Only native grasses and forbs would be used for seeding projects within LPC habitat.  Native 

grasses with high value for nesting cover are listed below and should be included in any seed 

mix.  Native forbs that could be used for brood rearing habitat improvement are also listed 

below.  
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Inventory and Monitoring 
 
Inventory — Vegetation data needed to determine existing conditions is lacking on both the 

Cimarron and Comanche NGs.  Vegetation surveys will be necessary to determine baseline 

conditions, which will be used to assess the effectiveness of plan implementation.  The Cimarron 

and Comanche NGs have entered into an agreement with the Colorado Natural Heritage Program 

(CNHP) to determine baseline vegetative conditions and develop a monitoring plan.  Until a new 

plan is completed, monitoring will follow the basic framework below.   

 

Monitoring — Upon initiation of this plan, annual vegetation monitoring will be used to 

measure vegetation response in lek-centric and connectivity areas.  Annual monitoring will 

continue until vegetation variables that meet LPC habitat criteria are met.  Once criteria are met, 

monitoring will occur at three year intervals.  Should vegetation fall below the criteria for LPC 

habitat, annual monitoring would resume. 

 

For both inventory and monitoring, linear vegetation transects will be used to measure habitat 

variables within the lek-centric areas and connectivity zones.  Transects will be located at 

random points and will follow the methodology of Rondeau et al. (2013).  At each transect, 

species composition, vegetation height, and vegetation density will be recorded using 

Daubenmeyer frames and Robel pole measurements.  Specific details of the inventory and 

monitoring plan are found in Appendix C. 

 

Annual lek surveys will be conducted on both grasslands, using current methodology.  
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Appendix A.  LPC-Specific Grazing Guidelines (Modified from Van Pelt et 
al. 2013). 
 

The LPC grazing plan follows standards designed to produce optimum habitat conditions as 

described in the habitat section of this plan and will be implemented in the affected grazing 

allotments within the LPC occupied range (Figure 7).  This includes restoring, enhancing, or 

maintaining nesting habitat with optimal structure for LPC, including residual cover remaining 

from the previous year.  Providing optimal brood habitat is another important habitat need which 

requires producing adequate cover of forbs that in turn is associated with higher insect 

abundances.  

 

Vavra (2005) stated that large pastures, common in the semiarid West, commonly display 

patchiness from grazing use.  This gradient may go from ungrazed to > 60% use.  This allows for 

a variety of LPC habitats; heavier grazed areas produce more forbs and may provide brood-

rearing or lekking habitat while lighter grazed areas maintain more grass structure providing 

nesting cover.  Even so, Holecheck et al. (1982) and others have cautioned that LPC nesting 

habitat is sensitive to livestock grazing especially during drought.  Any grazing plans should 

include an adaptive management strategy for drought conditions. 

 

Rotational Grazing — This type of grazing is common throughout the LPC range.  A popular 

rotational strategy includes “four-pasture three-herd”, where 3 pastures are grazed and one 

pasture receives rest or deferment every year.  Rotational grazing systems for cattle have been 

promoted to mimic historical grazing patterns by large herbivores such as bison and elk.  

However, since there were no fences and wild animals moved freely to graze the highest quality 

forage, this idea is incomplete (Elmore et al. 2009). 

 

While rotational grazing can create heterogeneous structure, it is important that pasture size is 

large enough that grasses are not uniformly grazed, and that pasture design allows for habitat 

interspersion.  Stocking rate is an important management tool to ensure appropriate structure and 

composition of LPC habitat.  Other management tools include salting, active movement of cattle 

by riding, and water distribution.  Season of use, as well as duration, also have impacts on 

vegetation.  Additionally, excessive cross fencing only increases the probability of fence strikes 

and under appropriate stocking rates should not be necessary in most cases.  This does not imply 

that fence construction should never be a tool for LPC.  Maintaining grasslands is of the utmost 

importance, thus some level of fencing is necessary to implement an appropriate LPC grazing 

plan. 

 

While some rotational grazing systems can provide suitable habitat for LPC, high intensity/short 

duration cell grazing is not recommended as an LPC grazing system.  With high intensity 

grazing, grass heights are typically uniform, providing little structural diversity.  Short duration 

grazing, as it is commonly practiced with multiple paddocks and frequent moves, will not 

provide the landscape diversity necessary for healthy LPC populations (Elmore et al. 2009). 

 

Deferred Grazing — Deferment can be an appropriate LPC grazing practice.  While deferment 

may be the best LPC solution, especially during or following drought, vegetative disturbance is 
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necessary for maintaining quality LPC habitat.  Extended periods of deferment could reduce the 

availability of brood habitat. 

  

 

 

Figure 7.  Map showing affected grazing allotments within LPC habitat on the Cimarron & 

Comanche NGs.  
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Appendix B.  LPC Specific Prescribed Fire Guidelines. 
“The right combination of fire and grazing at the landscape level provides the best potential to 

reverse the decline of LPCs.  The fire-grazing interaction, also known as patch burning, mimics 

the historical grazing pattern of grazers, therefore having the potential to create a landscape 

pattern and habitat structure favorable to LPC” (from 5 state plan; Elmore et al. 2009). 

  

Lekking Habitat –Though leks are not considered a limiting factor, late winter and early spring 

burns can increase or maintain existing lek sites.  Prescribed burns can effectively remove 

standing vegetation and maintain the sparse, low growing grasses preferred by displaying males.  

Recommendation:  Prescribed fire is not needed to create lek habitat. 

 

Brood-Rearing Habitat — Past studies have found that prescribed burning can be used to 

increase forb production and density when burns are conducted in late summer, fall, and winter 

(Boyd 2001 and Bidwell et. al. 2009).  Recommendation:  Use controlled fire in specific areas to 

create habitat with an abundance of forbs.  Because brood rearing habitat is a limiting habitat 

factor, managers should ensure that the burn will provide the optimum mix of brood habitat as 

described in the Habitat Requirements section of this plan (Pages 8-11).  Follow guidelines 

below. 

 

Nesting Habitat — Studies in Oklahoma have found that the adverse impacts of prescribed 

burning on nesting habitat were primarily limited to the first 1-2 years post burn (Boyd 2001 and 

Bidwell et al. 2009).  However, these studies were conducted in Oklahoma where annual 

precipitation is generally higher than SE Colorado and SW Kansas.  On the Cimarron and 

Comanche NGs post-fire recover will likely be greater than the 1-2 year interval observed in 

Oklahoma.  As an example, the area burned by the Tunner Fire on the Cimarron NG has not fully 

recovered two years post fire.  Forb production has increased over the burn area, but in the 

absence of adequate precipitation grass cover for nesting is still sparse.  Recommendation:  Use 

prescribed fire to maintain nesting habitat, stimulate new grass growth, and discourage buildup 

of woody material.  Because nesting habitat is a limiting habitat factor, managers should ensure 

that the burn will provide the optimum mix of brood habitat as described in the Habitat 

Requirements section of this plan (Pages 8-11).  Follow prescribed fire guidelines below. 

 

 Prescribed Fire Guidelines to Maintain Quality LPC Habitat:   

 Use prescribed fire to “treat” LPC habitat in a way that provides a mosaic of habitat types.  

The goal will not be to “blacken” an area; rather, the goal will be to treat an area by allowing 

for a mosaic burn pattern.  Avoid interior lighting. 

 Within 3-5 years, develop a LPC habitat assessment that utilizes prescribed fire to improve 

habitat. 

 A burn plan, describing the prescribed use of fire within a specific and well-defined area, 

would be completed by an interdisciplinary team prior to implementation.  The plan should 

include the current status of habitat and how the burn will move vegetation toward quality 

habitat as described under the LPC Habitat Requirements. 

 Annually assess the results of previously conducted prescribed burns to determine how 

effective they were in providing appropriate vegetation as described under the Habitat 

Requirements.  Utilize the results of vegetation monitoring (see Appendix C) to ensure 

effectiveness of individual treatments. 
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Appendix C.  Monitoring Plan 
 

Method — stratified, random sampling design, using a 2-tier stratification (allotment & soil 

type). 

 Overlay allotments on lek-centric areas and extract portions falling within the lek buffer. 

 Using the two soil groups (Alfisols and Entisols), assign 10 random points in each of the soil 

types within individual allotments. 

 Two-tier stratification results in a maximum of 250 random, transect points.  Transect points 

should be at least 200 m apart. 

 

Location — Within lek-centric areas (see Figure 6), which are defined as a 2 mile radius around 

all leks that have been active since 2003 (see Figure 4). 

 

Timing — Spring (May to June) during the first year.  In subsequent years, sampling could 

include the fall monitoring which is typically collected by the Range Program. 

 

Duration — Sample all monitoring points during the first year.  After all sites have been 

established and surveyed the first year, establish priority areas for monitoring 50 points/year on a 

5-year rotation.  Monitoring is to determine if the Habitat Standards and Guidelines defined on 

Page 19 are being met. 

 

Type of Measurements 

 50 m transects, random direction from each point within the same soil/veg type. 

 Take a photo from the beginning, that includes the 0 m mark, and take the coordinates and 

compass reading (effectively establishing permanent plots).  Permanent plots give more 

power in trend data, therefore fewer plots are necessary. 

 Starting at 0 take measurements for 10 m x 2 m bands along the transect.  At each transect 

point measure the following: 1) percent vegetation cover, 2) shrub density (sand sage, yucca, 

and snakeweed), 3) shrub, grass, and forb cover and height, 4) overall vegetation height-

density (Robel method), and 5) VOR. 

 Include individual sandsage, yucca (Yucca glauca) and snakeweed (Gutierrezia sarothrae) 

shrubs in a 1m band on both sides of each 10 m transect.  Count a shrub if >50% of its basal 

stem(s) was within the transect line.  For yucca count individual stems. 

 Estimate percent cover of shrubs, grasses, and forbs by taking a point-intercept reading every 

0.5 meter along the 10m transect, beginning at the 0.5 m mark. 

 Measure only standing plants. 

 

Precipitation – Recorded precipitation will be totaled by month on the Grasslands at existing 

sites.  The Comanche NG has two areas that are within LPC habitat that precipitation records 

will be obtained (RAWS and CoCoRaHS station.  The Cimarron NG has three areas that 

precipitation records will be obtained (RAWS, Cimarron Recreation Area, and the Cimarron NG 

District Office). The monthly precipitation totals will assist with correlating the vegetative 

monitoring data on the Grassland. 

 

Reporting — (purpose and application) 

The purpose of this long-term monitoring plan is to insure the consistent collection and 
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analysis of habitat monitoring data using standardized methods and protocols.  This plan outlines 

the habitat monitoring strategy for the Grasslands.  Monitoring will be continually evaluated to 

determine effectiveness and the need for adjustments to the monitoring plan and habitat 

management.  Monitoring data will be analyzed annually with a report prepared to assist the 

Grasslands in developing conservation strategies and actions, and to provide Grasslands 

managers information that can be used to modify land management practices that will benefit the 

LPC (Adaptive Management). 

 

With this configuration it will be possible for 2 people to read all 250 transects in roughly 25 to 

30 days, or two teams of two could do it in 12 to 15 days.  Thus all transects could be measured 

in one year, allowing trends to be detected more quickly.  Monitoring in 2014 will cover all 250 

transects.  In following years, monitoring may be reduced dependent upon personnel and funding 

availability. 
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Appendix D.  A review of botanical literature related to prairies of 

southeastern Colorado and southwest Kansas (Steve Olson—Forest 

Botanist). 
 

Lesser Prairie-Chicken evolved with sand prairie dominated by tall, warm-season grasses, with 

some cool-season grasses and numerous forbs.  Tall grasses can account for up to 90 percent of 

the vegetation in these grassland types.  The structure within the vegetation came from the 

composition of the species present.  Ample lekking, nesting, and brood rearing habitat were 

present across the landscape.  Fires in sand prairies are usually incomplete, lending to the 

diversity of structure within the stands.  Seeds of grasses and forbs also provide food for prairie-

chickens.  The sand prairie habitats correspond to many of the ecological sites described for the 

region by NRCS in their Historic Climax Plant Communities (HCPC). 

 

LPC habitat on the Cimarron and Comanche NGs falls into three of the NRCS’s Major Land 

Resource Areas (MLRA): Central High Plains-Southern Part (Comanche), Central High 

Tablelands (Cimarron, north of the Cimarron River), and Southern High Plains-Northern Part 

(south of Cimarron River).  Ecological sites useful for describing prairie-chicken habitat are: 

Deep Sand, Choppy Sands, and Sandy Plains from the Central High Plains; Choppy Sands, 

Sands, and Sandy from the Central High Tableland; and Sand Hills, Sandy Loam, and Sandy 

from the Southern High Plains.  In particular, the sand hills, which may account for most LPC 

habitat, acknowledges that much of the area was bare sand as recently as 50 to 60 years ago.  The 

HCPC was extrapolated from remnant vegetation in the region.  It likely consists of 50 to 60 

percent tall grasses, 40 to 50 percent shrubs, and 10 to 15 percent perennial forbs.  The amount 

of annual forbs varies with the amount of precipitation. 

 

Using the HCPC descriptions of the ESDs in LPC habitat as a starting point, the sandy soils 

south of the Cimarron River in Kansas and the eastern part of the Carrizo Unit of the Comanche 

NG in Colorado are capable of producing abundant tall, warm-season grasses and diverse 

perennial forbs, i.e. sand prairie.  Production could vary from 1,600 to 2,000 pounds per acre 

depending on the type of site.  Dominant grasses may include: sand bluestem (Andropogon 

hallii), little bluestem (Schizachyrium scoparium), prairie sandreed (Calamovilfa longifolia), 

switchgrass (Panicum virgatum), needle-and-thread (Hesperostipa comata), Indiangrass 

(Sorghastrum nutans), blue grama (Bouteloua gracilis), sand lovegrass (Eragrostis trichoides), 

sand muhly (Muhlenbergia pungens), hairy grama (Bouteloua hirsuta), Canada wild rye (Elymus 

canadensis), and western wheatgrass (Pascopyrum smithii).  Cover of these grasses could range 

from 65 to 90 percent.  Forbs include: slimflower scurfpea (Psoralidium tenuiflorum), lemon 

scurfpea (Psoralidium lanceolatum), scarlet globemallow (Sphaeralcea coccinea), American 

vetch (Vicia americana), prairie-clovers (Dalea spp.), and evening-primroses (Oenothera spp.).  

Cover of forbs could be from 3 to 15 percent.  Shrub cover would be comparable to that of forbs, 

with sand sagebrush (Artemisia filifolia), leadplant (Amorpha canescens), sand cherry (Prunus 

pumila), soapweed yucca (Yucca glauca), and skunkbush sumac (Rhus trilobata) providing most 

of the shrub composition.  These species are present on the Cimarron and Comanche NGs, 

although some have relatively small populations. 
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Most of the ecological sites with sandy soils on the Grasslands appear to be within their range of 

variability, but are skewed toward the shrub-dominated edge of the models for the ecosystems, 

i.e. shrub composition (primarily sand sagebrush and soapweed yucca) is 10 to 15 percent cover.  

In some areas, these shrubs sometimes have 25 to 60 percent cover which puts the communities 

across an ecological threshold according to the ESD state and transition models.  Sideoats grama 

(Bouteloua curtipendula), sand dropseed (Sporobolus cryptandrus) , purple threeawn (Aristida 

purpurea), and blue grama are more common while the presence of the tall, warm-season grasses 

is reduced.  Annual forbs are also more abundant, such as western ragweed (Ambrosia 

psilostachya), annual buckwheat (Eriogonum annuum), and Texas croton (Croton texensis). 

 

A study of LPC in Texas (Sell 1979) found that brood success is greater when nests are among 

tall grasses than shrubs in areas with a history of livestock grazing.  The Range-wide 

Conservation Plan for the Lesser Prairie-Chicken (Van Pelt 2013) notes that populations into 

areas of CRP lands where tall and mid grasses are maintained:  

 

Of interest in the analysis is the expansion of LPC into parts of the shortgrass 

ecoregion where they were not known to previously occur. In northwest Kansas, 

LPC have expanded back into some of their historical range and new areas where 

they were not known to previously occur due to the establishing of CRP. The 

warm-season grasses planted in these CRP stands were a mixture of tall and mid-

grasses native to Kansas but the plantings often occurred in ecological sites that 

did not historically support high densities of these species. LPC populations are 

doing well in these planted fields with a generally expanding population. 

 

This may suggest that an abundance of tall grasses provides better habitat for stable prairie-

chicken populations than do shrub dominated areas.  Information provided in the USDA Forest 

Service’s Fire Effects Information System about grasses common in sand prairie communities 

noted in the appropriate ESDs suggests that these plants would occur together in the sandy soil 

prairies of the Cimarron and Comanche NGs.   

 

Sand prairie grasses include: sand bluestem, prairie sandreed, sand dropseed (Sporobolus 

cryptandrus), sand muhly, little bluestem, needle-and-thread, sideoats grama (Bouteloua 

curtipendula), purple threeawn, Canada wild rye, blue grama, buffalo grass (Buchloe 

dactyloides), and James’ galleta (Pleuraphis jamesii) (Aase et al. 1973, Albertson 1937, Barnes 

and Harrison 1982, Costello 1944a, Hanson and Whitman 1938, Keeler et al. 1980, Lippert et al. 

1950, Simonin 2000).  Prairie sandreed occurs in upland mixed grass prairies, where it can be a 

dominant in sand prairies (Great Plains Flora Association 1986).  Sand dropseed is found within 

mixed prairie as a dominant (Simonin 2000).  Hairy grama is found in sand hills (Barnes and 

Harrison 1982).  Needle-and-thread can be found on dry hills and in sandy soil.  Sand sagebrush 

would be the most conspicuous shrub on the prairie.  Other common shrubs include: soapweed 

yucca, sand cherry, skunkbush sumac, and leadplant (Barnes and Harrison 1982). 

 

Tall grasses within the sand prairie ecosystem separate themselves based on topographic and 

ecological features of the landscape.  Switchgrass favors moister sites than other tall grasses 

(Uchytil 1993), such as swales between dunes in sand prairies (S. Olson, pers. obs.).  Big 

bluestem (Andropogon gerardii) and Canada wild rye are found in well-watered lowlands 
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(Albertson 1937, Ramaley 1939).  Needle-and-thread may be more frequent on protected slopes 

(Zlatnik 1999).  Little bluestem is found on drier sites than big bluestem (Steinberg 2002).  Sand 

blowouts in the prairie are part of the landscape.  Prairie sandreed has good qualities for 

stabilizing such exposed sandy soils (Malakouti et al. 1978.).  Sand dropseed is an invader of 

disturbed sites and is also good for stabilizing sands (Simonin 2000).  Short grasses, such as blue 

grama and buffalo grass, are part of the sand prairie as well, typically dominating prairie-chicken 

lek sites. 

 

Sand sagebrush is associated with deep sand deposits.  Sand bluestem occurs mostly on sandy 

soils (Uchytil 1988).  Hairy grama often occurs in sandy soils.  Sand dropseed may prefer sandy 

soils (Simonin 2000).  Needle-and-thread can be found on dry hills and in sandy soil.  Sideoats 

grama is adapted best to medium and fine textured soils (Chadwick 2003).  The soil preferences 

sort these species into varying parts of the landscape forming the diversity of cover needed by 

LPC at different parts of its life cycle. 

 

The diversity of grasses also gives the region greater resilience during drought conditions by 

their ability to hold soil moisture, adding to the long-term stability of the ecosystem.  Sand 

bluestem roots, for example, are deep and can reach subsurface water, even during drought 

(Barnes and Harrison 1982).  Little bluestem has a deep, fibrous root system (Steinberg 2002).  

Canada wild rye provides litter, seed, and soil organic matter, increasing habitat stability (Noyd 

et al. 1995).  Western wheatgrass can survive long drought periods (Tirmenstein 1999).  In 

general, plants with deep roots are better able to withstand dry periods.  As Weaver (1950) 

concluded: “A good top that produces much nutritious forage and a good root system that can 

withstand drought and store much food for early growth in spring go hand in hand.” 

 

Proper grazing by livestock or wild ungulates is compatible with healthy sand prairie, and in 

some cases may be a necessity.  Seeds may be buried to appropriate depths, and tillers and 

rhizomes may be broken forming new growth points of these grasses by the hoof action of 

grazing animals.  Prairie sandreed seed germinates best when buried 2 to 4 inches in the soil 

(Maun and Riach 1981), suggesting that there is a need for soil disturbances by large grazing 

animals.  Sideoats grama reproduces by seeds, rhizomes and tillers (Chadwick 2003).  Its seeds 

germinate best at less than half an inch in the soil (McWilliams 2003).  Indiangrass seeds 

germinate when near the soil surface (Apfelbaum and Sams 1987).  Sand sagebrush seeds 

germinate best at less than half an inch in the soil (McWilliams 2003).  Sand bluestem tends to 

decrease with grazing, but will come back quickly due to its rhizomatous habit (Uchytil 1988).  

Switchgrass often is a decreaser with grazing (Branson 1953).  Although Indiangrass may 

decrease with grazing and drought, it has the ability to recover quickly when grazing is reduced 

and precipitation returns (Gillen et al. 1991, Herbel and Anderson 1959).  Hairy grama is an 

increaser with grazing, usually reproducing vegetatively (Steiger 1930).  Switchgrass spreads by 

rhizomes (Beaty et al. 1978) and produces abundant seed (Uchytil 1993).  Sand dropseed is a 

prolific seed producer and seeds are persistent in the soil seed bank (Costello 1944).  It is an 

invader of disturbed sites and the roots are good at stabilizing sands (Simonin 2000).  It 

regenerates by seed and tillering.  Needle-and-thread spreads by seed and tillering (Akinsoji 

1988). 
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Timing of grazing may also affect species.  Needle-and-thread is a decreaser (Bethlenfalvay and 

Dakessian 1984), especially when grazed in mid-summer (Wright 1971).  Western wheatgrass 

can be damaged by early spring grazing (Tirmenstein 1999). 

 

The variety of grasses in sand prairie creates habitat for many species of animals in the diversity 

of grasslands across the center of the continent.  Hairy grama is considered crucial for LPC in 

Kansas (Applegate and Riley 1998).  Sideoats grama provides good cover for small animals, and 

is often recommended to provide nesting cover for LPC (Chadwick 2003).  Sand sagebrush 

provides important cover for LPC in New Mexico where grass production is poor (Jones 1963).  

Diet analysis of prairie-chickens in Oklahoma showed the use of sand sagebrush during the 

winter (Jones 1963).  Switchgrass provides good cover for upland birds, and is favored nesting 

cover for other prairie grouse, i.e. Greater Prairie-Chicken and Sharp-tailed Grouse (Manske and 

Barker 1988).  Needle-and-thread is important for nesting Sharp-tailed Grouse in North Dakota 

and Wyoming (Zlatnik 1999).  Indiangrass provides good cover for upland gamebirds and 

songbirds (Robel et al. 1970).  The wildlife cover value for big bluestem and sand bluestem are 

rated as “good” in Kansas (Uchytil 1988a, 1988b).  Sand bluestem seeds are eaten by upland 

game birds (Uchytil 1988).  Prairie sandreed provides good cover for wildlife (Hauser 2005).  

Bison appear to prefer grazing western wheatgrass over buffalograss (Hartnett et al. 1996). 

 

Because sand sagebrush dominated communities of the Cimarron and Comanche NGs are 

probably capable of producing tall grasses, it may be advantageous to alter some management in 

allotments with currently active leks to favor tall, warm-season grasses and reduce the abundance 

of sand sagebrush in those allotments.  If conditions improve on these allotments and populations 

of prairie-chickens increase, leks that have been active within the last 10 years may be 

considered for shifts in management. 

 

There is a desire from Colorado Parks and Wildlife to disturb small areas of the sandsage 

vegetation to stimulate growth of annual forbs with small grains as food for LPC.  This has 

already occurred in a few places.  Such sites may be appropriate locations to seed with locally 

collected tall grasses.  Seeds of grasses need a prepared seedbed for best growth.  Since it would 

take several years for the grasses to become established, each site could provide food for prairie-

chickens for three to five years.  While the first sites are maturing, additional areas can be 

prepared during the subsequent years.  With each plot covering only a fraction of an acre, there is 

an almost limitless supply of locations on the Grasslands that could be planted with the desired 

grasses.  Once established, the plots can provide a consistent source for seed for the next areas to 

be disturbed, as well as for other projects.  The grasses would then be left to expand into the 

surrounding landscape. 
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