
  

The role of fire, microclimate, and vegetation in lesser prairie-chicken habitat selection  
 
 

by 
 
 

Jonathan David Lautenbach 



  

Copyright  

© Jonathan David Lautenbach 2017. 

 

 

  





  

that minimized thermal stress at microsite, patch, and landscape scales during peak midday 

temperatures during summer. Females selected midday locations based on vegetation 

characteristics; where selected sites had 
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Chapter 1 - �,�Q�I�O�X�H�Q�F�H���R�I���S�D�W�F�K-�E�X�U�Q���J�U�D�]�L�Q�J���R�Q���O�H�V�V�H�U���S�U�D�L�U�L�H-

�F�K�L�F�N�H�Q���K�D�E�L�W�D�W���V�H�O�H�F�W�L�R�Q���L�Q���.�D�Q�V�D�V 

 Introduction  

Grasslands were the largest biome 
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and Gibson 1990; Hobbs and Huenneke 1990; Vermeire et al. 2004; Fuhlendorf et al. 2009; 

Allred et al. 2011).  

Current management strategies across most of the Great Plains decouple the fire-grazing 
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The primary goal of my study was to investigate the influence of prescribed fire and 

identify features that are consequential for describing space use by lesser prairie-
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hypothesized that vegetation characteristics within the greater-than-two-years post-fire patches 

would be similar to reported vegetation cha4(te)-7(r)] TJ
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in 2015, 1,120 ha were burned in 7 pastures; and in 2016, 2,
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litter, and bare ground using a 60 cm x 60 cm quadrat (Daubenmire 1959). At each point, I 

estimated height of visual obstruction at 100%, 75%, 50%, 25%, and 0% obstruction classes to 

the nearest dm from a distance of 4 m and a height of 1 m using a Robel pole (Robel et al. 1970). 

I conducted random vegetation surveys in the spring (April and May), summer (June, July, and 

August), and winter (November, December, January, and February). 

Lesser prairie-chicken use of burned patches: To assess female lesser prairie-chicken 
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locations (UTMs) 
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calculated, 
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September and the 6-month nonbreeding period, classifienh 
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determine if lesser prairie-chickens were using vegetation disproportionately relative to  

available I used a MANOVA . �)�R�O�O�R�Z�L�Q�J���D���V�L�J�Q�L�I�L�F�D�Q�W���0�$�1�2�9�$�����:�L�O�N�V�¶���O�D�P�E�G�D��P < 0.05), I 

used and ANOVA with a Tukey post hoc analysis to identify specific differences for dependent 

variables between used and available points. 
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patches (Table 1-7). There were no 2-years post-fire patches on the landscape during winter over 

the duration of 
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patches. However, was intermediate between year-of-fire and >2-years post-fire patches (Table 

1
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fire patches for nesting (Table 1-1
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Nonbreeding season selection: I recorded a sample size of 5,944 bird locations 
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lambda = 0.95, P < 0.001). Female l
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proportions different than available. Overall, during summer, female lesser prairie-chickens used 

areas with more grass and forbs; 
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 Discussion 

My research indicates that patch-burn grazing creates a heterogeneous landscape in 

vegetative conditions that elicits a complex response in space use by female 
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patch-
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Zavaleta 2016; Wolfe et al. 2016) and areas with greater 
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Chery, S. 1996. A comparison of confidence interval methods for habitat use-availability studies. 
Journal of Wildlife Management 60:653-658  

Cochran, W. W., and R. D. Lord. 1963. A radio





30



31





33 















40 

  

  
Figure 1-7: Used versus available vegetation based on percent composition of grass, litter, 
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Figure 1-9: Used versus 
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Figure 1-10: Used versus available vegetation based on maximum height in decimeters of 
vegetation obstruction at 5 different obstruction classes (100%, 75%, 50%, 25%, and 0% 
obstructed) for locations of transmittered lesser prairie-chickens during spring (15 March-
14 June) in the Red Hills of Kansas, during 2013-2016 within 5 patch classes: a) all patches 
on the landscape combined, b) >2-years post-fire patches, c) year-of-
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Figure 1-11: 
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Table 1-2: Ranking of 10 models testing the relative influence of the year a patch was 
burned, elevation (m above sea level), distance to tree (m), and distance to a patch edge (m) 
in determining time-since-fire patch use by female lesser prairie-chickens during the 
nesting season 2014-2016 in the Red Hills of Kansas. 
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Table 1-3: Ranking of 10 models testing the relative influence of the year a patch was 
burned, elevation (m above sea level), distance to tree (m), and distance to a patch edge (m) 
in determining time-since-fire patch use by female lesser prairie-chickens during summer 
2014-2016 in the Red Hills of Kansas. 
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Table 1-4: Ranking of 10 models testing the relative influence of the year a patch was 
burned, elevation (m above sea level), distance to tree (m), and distance to a patch edge (m) 
in determining time-since-fire patch use by female lesser prairie-
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Table 
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Table 1-6: Vatiation in the percent cover of grass, litter, forbs, and bare ground by season 
among time-since-fire patches for 2014, 2015, and 2016 vegetation in the Red Hills of 
Kansas.  







56



57 

important to manage for a variety of microclimates (Sutton et al. 2014). Management actions in 

grasslands can have similar, albeit less dramatic effects on microclimate. Similar to harvesting a 

forest, prescribed fire or mowing in grasslands reduces the canopy cover of grasses and forbs, 

increasing 
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(Bouteloua hirsuta), blue grama (B. gracilis), sideoats grama (B. curtipendula), big bluestem 

(Andropogo
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east and 1 iButton 4 m west of the location (microsite)
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slope position, 
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Massachusetts, USA) set to record weather data every 5 min. I calculated the VPD for each 

iButton and corresponding ambient weather data.  I computed the difference between iButton 

temperature and VPD and ambient temperature and VPD to get the relative difference between 

ambient and near-surface temperature and VPD. 

 Data Analysis 
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slope position, 

















  

that minimized thermal stress at microsite, patch, and landscape scales during peak midday 

temperatures during summer. Females selected midday locations based on vegetation 

characteristics; where selected sites had 
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