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survival in the northern extent of the distribution include results from a 6-year study conducted 
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For example, farming often occurs in less favorable locations when supported by government 

subsidies and tradition (Opie 1998, Glauber 2004).  Regardless, the landscapes upon which lesser 
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 17 undisturbed grass (J.  Reitz, Colorado Parks and Wildlife, personal communication).  The study site in Cheyenne County (16,968 ha) was comprised of large expanses of lightly and heavily grazed sand sagebrush prairie where 30-year precipitation averages were the lowest of all the study sites (37 cm, Grisham et al. 2016).  The Cheyenne County study site was composed of 99% native working grassland and 1% cropland both largely occurring on sandy soils (Homer et al. 2015, Soil Survey Staffe2015). 
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chicks were detected, I flushed the female once more to make sure the brood was no longer 

present.   

 Fecundity Parameters 

Nest propensity (NEST) was estimated using a Horvitz �± Thomson estimator that 
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a multimodel information criteria approach (Burnham and Anderson 2002).  I used the output of 

site-
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The time frame during which vital rates were estimated incorporated periods of variable 

weather, which likely resulted in variable nest propensity estimates (2013 = 89%, 2014 = 96%, 

2015 = 100%) and renesting propensity estimates (2013 = 14%, 2014 = 51%, 2015 = 35%).  The 

high
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0.376�±0.666) with a similar pattern at each study site.  The estimated reproductive value (v) was 

near 1 for both adult and yearling female lesser prairie-chickens (Table 1.7).  Female lesser 

prairie-chickens had a net reproductive rate (R0) of 0.293 ± 0.150 (estimate ± SD; female 
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optimal nesting and brood-
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positively associated with juvenile survival over winter (Pitman et al. 2006b).  Additionally, 

greater prairie-
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 Demographic Variability among Sites 

The retrospective life table response experiment (c) 792ovided some indication of 
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Table 1.2 Fecundity parameters and descriptions to estimate population growth rates for 
lesser prairie-chickens in Kansas and Colorado.  Each was estimated for transmittered 
second-year (SY) and after-second-year (ASY) birds. 
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A species distribution model can be used to identify areas to target conservation and 

restoration.  Specifically, an empirically-derived distribution could be used to spatially prioritize 

ma
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extent of the lesser prairie-chicken range.  



 

68 

transition between semi-arid and temperate precipitation levels divided the study site (Plumb 

2015).  The study site was a mosaic of CRP (7.4%), cropland (36%), and native short-grass or 
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I derived landcover type classifications 
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Table 2.2 Mean and standard deviation of grassland composition (5-km scale) and 
anthropogenic feature densities (2-km scale) estimated at locations (n = 9,895) used by 
lesser prairie-
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Figure 2.2 Model-scaled variable importance (Evans et al. 2011) used to identify scales for 
modeling grassland composition and anthropogenic features for lesser prairie-chickens in 
Kansas and Colorado.  
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Figure 2.3 Model scaled variable importance (Evans et al. 2011) among variables used in 
the final species distribution model.  
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Figure 2.4 
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Figure 2.6 
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Lesser prairie-chicken diets have not been well described and are variable throughout the 

year (Haukos and Zaveleta 2016).  Most diet information is based on information that is >30 

years old from fall-
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Seasonal and spatial variation in lesser prairie-chicken diets may largely follow 

predictions from optimal diet theory.  Optimal diet theory, a version of optimal foraging theory 
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To eventually estimate the effects of food availability on populations, a stronger 

foundational understanding of foods used during these critical periods is needed.  Particularly, in 

the under examined northern extent of the lesser prairie-chicken range, which supports ~2/3 of 

the extant 

extant 

et al. 2015, Garton 
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were typically maintained for cattle production.  







 

121 



 

122 

foods to each individual based on 48-hour home range, I adjusted RRA to reflect availability by 

adding functional group possibilities.  I did not account for the availability of forbs and grasses 
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summer brooding period than during winter.  Models were ranked based on AICc then 

coefficients from the top-ranking models were examined for informative beta coefficients 

(overlapping 0 at the 85% confidence interval).  Top ranking models having beta coefficients not 

overlapping zero were then plotted and estimates of detection probability were generated.   

Results 

A total of 314 fecal samples were collected from females during the brood-rearing period 

(n = 211) and winter (n = 103) of 2014�±2015.  Number of samples collected varied by site and 

season (Table 3.2).  Among all sites and seasons, readable animal DNA was obtained from 96 of 

the 314 samples and readable plant DNA was sequenced in 152 of the 314 samples.  A total of 
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Coleoptera (Figure 3.3).  Lepidopterans comprised >2 times more of the arthropod community 

biomass in Northwest and Colorado sites in comparison to the Clark and Red Hills study site. 
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covariate was the top ranked model and the beta coefficient was informative (native grassland ����

= 0.585± 0.366, Table 3.4).  In native grasslands, Orthoptera contributed 2.4 times as much to 

diet as in other cover types (21.7 ± 6.50% vs.  10.7 ± 6.71%).  Hemiptera appeared to contribute 

more to diets of birds using CRP grasslands and native grassland than using cropland; however, 

the beta coefficient predicting Hemiptera consumption in grassland overlapped zero at the 85% 

confidence interval (Figure 3.6).   

In winter, Lepidoptera, Orthoptera, and Hymenoptera contributed most to arthropod 

based food for lesser prairie-chickens (Figure 3.2).  
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OTU specific RRA of all reads) followed by species in genera similar to Latuca or Taraxacum 

(10%), Medicago (6%), and Triticum (5%).   
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in grasslands.  Although Orthoptera composition was 
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galliformes (Tympanuchus spp.; Wisdom and Mills 1997, Hagen et al. 2009, McNew et al. 2012, 

Taylor et al. 2
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Shrub-based foods can be important for lesser prairie-chickens (Jones 1964, Crawford 

and Bolen 1976, Summinski 1977, Olawsky 1987, Riley et al. 1993) and other grouse (Patterson 

1952, Remington and Braun 1985).  Most research that indicates shrubs are important for lesser 

prairie-chickens have focused on the use of sand shinnery oak where available in Texas and New 

Mexico (Suminski 1977, Olawsky 1987, Riley et al. 1993).  Sand sagebrush, sumac species 

(Rhus spp.), willow (Salix spp.), and cottonwood (
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