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Abstract 

The lesser prairie-chicken (Tympanuchus pallidicinctus) is an endemic North American 
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Figure 2.1 Female lesser prairie-chicken probabilities of surviving the 27-week breeding season 

(15 March �± 15 September) for each region (northwest Kansas, south-central Kansas, and 

Colorado) and year (2013, 2014).  Estimates were generated using weekly survival 

estimates from Known-Fate Models in Program MARK and extrapolating those by the 
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Table A-1 Entire breeding season estimates of mean 50%home-range core area size (ha) of 

female Lesser Prairie-Chickens for 2013 and 2014 in Kansas and Colorado (NW = 

northwest Kansas, SC = south-
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Chapter 1 - 
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Kansas, and Colorado in North America.  Their range and population have been reduced by an 

estimated 90% s
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population as well as similarities among populations in response to differing distributions of 

resources on the landscape.  Characterizing this variation and quantifying the amount of movement 

and space needed for female lesser prairie-chickens will help determine adequately sized management 
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  Lesser prairie-chickens are found within three distinct vegetative ecoregions within the 

northern portion of the species range of Kansas and Colorado: the Mixed-Grass Prairie Ecoregion in 

south-
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coneflower (Ratibida columnifera; Fields et al. 2006). Wheat (Triticum aestivum), sorghum (Sorghum 

bicolor), and corn (Zea mays) were the major crops in the region.  

The south-central Kansas site was located on private lands in Kiowa and Comanche counties 

within the Mixed-Grass Prairie Ecoregion (McDonald et al. 2014, Figures 1.1, 1.2). The south-central 

Kansas site consisted of mixed-grass prairie on loamy soils. Primarily land uses for this area included 

ranching/pastureland, oil and gas extraction and exploration, with row-crop agriculture interspersed 

throughout the region. Dominant vegetation in south-central Kansas includes: little bluestem, blue 

grama, hairy grama, sideoats grama, buffalograss, sand dropseed (Sporobolus cryptandrus), 
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Russian thistle. Major crops within the region included wheat, sorghum, and corn.  Oil and gas 

development was low in this area.  

Highly variable environmental conditions were experienced across all the study areas during 

2013 and 2014.  Much of the western portion of Kansas and eastern Colorado was in moderate to 

extreme drought conditions from 2012 to 2014, according the Palmer Drought Severity Index (Index 
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collection permit numbers SC-042-

-791

-

-
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either end the breeding season in the brooding period as the brood would be leaving the female or in 

the post-breeding period  Females that were considered to be in the post-breeding period were those 

that either omitted breeding during that year, had failed nest attempts, or a failed brood but where still 

within the breeding season.  The end of the breeding season was determined as the approximated date 
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the transmitters, and the mobility of the organism (Horne et al. 2007).  The Brownian Bridge 
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females began to initiate nests and incubate clutches, average daily movement decreased from the 

lekking period to the nesting.  Once, females were no longer tied to a reproductive event (e.g., nest or 

brood), the amount of average daily movement once again increased during the post-breeding period.  

Average daily movement during the post-
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Average daily movements of females that successfully hatch nests and were tending broods 
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completely halted but because of their behavioral avoidance may have to move further around these 

barriers to avoid them (McNab 1963, Herfindal et al. 2005).  Managers should limit the amount of 

anthropogenic structures in and around patches of grassland; especially those between high quality 

habitat patches to facilitate inter-patch movement (Chapter 3).   

Variability in precipitation is the primary ecological driver of grassland productivity because 

of its limited availability, thus, lesser prairie-chickens have evolved with recurring drought iuhuse 
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Annual differences between home-
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study support this prediction as mortality was greatest in northwest Kansas, which also exhibited the 

greatest amount of movement (Chapter 2).   

The home
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Jamison, B. E. 2000. Lesser prairie-chicken survival, adult 
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Figure 1.1 The lesser prairie-
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Figure 1.2  Study area locations where lesser prairie-chickens were researched in 2013 and 2014 
in Kansas and eastern Colorado.  Light blue shading indicates the northern extent of the lesser 
prairie -chicken range
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Figure 1.5 Landscape metrics indicating the degree of fragmentation for each of the lesser prairie-
chicken study regions in Kansas (northwest [NW], south-central [SC], and Ashland [ASH]) and 
eastern Colorado, specifically the number of patches, mean patch area (ha; [±SE]), total patch edge 
(km), and contagion (patch aggregation).  
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Figure 1.6
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Table 1.1

1 
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Table 1.2 All known breeding season home-range estimates for female lesser prairie-chickens throughout its range of Kansas, 
New Mexico, Colorado, Oklahoma, and Texas. 

Study Location Habitat Date N 
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Table 1.3 Capture and marking results for lesser prairie-chickens in Kansas (northwest [NW], south-central [SC], and 
Ashland [ASH]) and Colorado during the spring lekking season of 2013 and 2014. 

    2013   2014 

 

Total No. 
Captured 

No. Males 
Captured   

No. Females 
Captured 

No. GPS 
Units 

No. VHF 
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Table 1.4 
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Table 1.5 Mean daily movement (m) of female lesser prairie-chickens marked with GPS satellite transmitters for each 
biological period and study site in Kansas and Colorado (NW = northwest Kansas, SC = south-central Kansas, CO = 
Colorado, ASH = Ashland Kansas) pooled across years (2013, 2014). 

  NW   SC   CO   ASH 
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Table 1.6 
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Table 1.7 Entire breeding season estimates of mean 95% home-range size (ha) of female Lesser Prairie-
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Table 1.9 Breeding season period estimate
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Appendix A - �&�R�U�H���$�U�H�D���+�R�P�H���5�D�Q�J�H 

 
Table A-1 Entire breeding season estimates of mean 50%home-

-
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Craighead 2007).  A rump-mount method was explored by Bedrosian and Craighead (2007) on 

greater sage-grouse (
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Kansas and Colorado that are characterized by different vegetative communities as a result of a 
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counties within eastern Colorado (Figure 1.2). The northwest (NW) Kansas study area 

encompassed two separated sites; one located in Gove County and one in Logan County.  

Research in the Gove County area was conducted solel7on prs civatnd onlands(a)46(ih in t)7(h in t)-3(hS in t-5()6( C)] TJ
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transmitters weighed 12 g, equipped with a 12-hr mortality switch, and attached using a 

bib/collar attachment (A
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chrysaetos), ferruginous hawk (B. regalis), rough-legged hawk (B. lagopus), northern harrier 

(Circus cyaneus), prairie falcon (Falco mexicanus), peregrine falcon (Falco peregrinus) and 

great-horned owl (Bubo virginianus) were potential avian predators of lesser prairie-chickens 

(Hagen et al. 2007).  Lesser prairie-chickens that were suspected of death from collision with 

anthropogenic features or farm machinery were considered accidental mortality.  Collisions were 

suspected when a carcass was found near an anthropogenic feature with no indications of death 

from a predator or indications of impact such as feathers on a barbed wire fence.  Mortality from 

farm equipment was suspected when a female was using an agriculture field and death happened 

soon after harvest or the carcass was plowed under ground from farm machinery.  Unknown 
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nest attempts.  The nesting and brooding period was defined as the time from the median laying 

date of all initial nesting attempts to the median last-date active (i.e., hatch or fail; 22 June) for 

all re-nest attempts.  La
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northwest Kansas increasing approximately 32.5% from 0.34 (95% CI 0.21 �± 0.46) to 0.44 (95% 

CI 0.30 �± 0.58) from 2013 to 2014.  Annual survival for south-central Kansas decreased 10.9% 

from 0.59% (95% CI 00.35 �± 0.77) in 2013 to 0.53% (95% CI 0.38 �± 0.66) in 2014.  Survival in 

Colorado decreased 39.5% from 0.55% (95% CI 0.09 �± 0.86) in 2013 to 0.33% (95% CI 0.00 �± 
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in the Sand Sagebrush Prairie Ecoregion of southwestern Kansas showed consistently the same 

pattern of surviva
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mortality distribution; which coincided with the nesting period of the breeding season (eBrid, 

accessed 12/10/13, http://ebird.org/ebird/summaryLocation.form; Figure 2.9). Therefore, 

managing habitats in grassland dominated landscapes that promotes overhead cover and 

moderate mid-level cover may help reduce both dominate forms of mortality.   

Collisions with fences and other anthropogenic features have been shown to be a 

substantial form of mortality for lesser prairie-chickens in Oklahoma (Wolfe et al. 2007).  Hagen 

et al. (2007) found some evidence of collisions with power lines in southwestern Kansas but 
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and survival is most likely a product of reduced vegetative growth especially for periods that 

exhibit heightened sensitivity to predation such as the nesting period (Merchant 1982, Peterson 
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Lesser prairie-chickens have evolved on landscapes that regularly experience drought and 

have thus far shown resil
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  Estimates of survival are important for conservation and management of a species as 

survival is a dominant component needed for development of demographic models to guide 

conservation and management efforts.  Additionally, survival estimates need to be unbiased and 

meet the fifth  
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explicitly test immediate and delayed impacts of precipitation at regional scales, and the effect of 

different grazing management plans and stocking rates on female survival,.  
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