
 



  

Copyright  

© Kelsey McCullough 2016. 

  



  

Abstract 

The regal fritillary (Speyeria idalia) was once an abundant butterfly species of North 



  

fritillary larvae.  My results indicate that greater host plant density and short fire-return intervals 

are important to the occurren
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 Introduction  

The regal fritillary, Speyeria idalia (Drury, 1773) (Nymphalidae), a once abundant 
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ensemble approach to combine probabilistic predictions from the top models produced by the 
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associated with silty clay loams and two complex soils, Benefield �± Florence complex and 

Dwight �± Irwin co
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study area.  For instance, elevation i
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obtained (Lobo et al. 2007).  This le
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Lehmann A, Overton JM, Leathwick JR (2003) GRASP: generalized regression analysis and 

spatial predic

http://www.natureserve.org/explorer
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Roura-

http://www.fs.fed.us/r2/projects/scp/assessments/regalfritillary.pdf
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Figure 1.1  Images of 
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Figure 1.2  
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Figure 1.4  
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Table 1.1.  Description of predictor variables considered for use in predictive distribution models of Viola pedatifida occurrence in 

northeastern Kansas, USA, 2014 �± 2015 including native spatial resolution. 
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Table 1.3  Final predictor variables used to predict the probabilistic distribution of Viola 
pedatifida occurrence within northeastern Kansas, USA, 2014 �± 2015, and deviance explained by 

each predictor. 

Variable Deviance Explained (%) 

Elevation 7.7% 
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Chapter 2 - 
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measure of ecosystem condition and sustainability for insects (New 1997, 
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combined with further refined maps of the abundance distribution of potential host plants 
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example, birdfoot (V. pedata) and prairie violet (V. pedatifida) are small perennial plants 

characteristic of native prairie and reported to be the preferred larval host plants of S. idalia 

populations in the Central Great Plains (Swengel 1997, Kelly and Debinski 1998, Dole 2004). 
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and broadly distributed suburban and rural developments.  The vegetative p6n8t2uni( d13l)-21(ys.  T)] TJ

ET

BT

1 0486.5862.35 709.2 Twass.  T
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units were either grazed or not and fire is typically ignited in the spring and applied on a one to 

twenty year return interval within land units. 

 Host Plant Distribution Maps 

I generated an ensemble SDM to predict the probabilistic occurrence distribution of S. 

�L�G�D�O�L�D�¶�V 
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sub-plot.  I used a module-nested plot method to estimate six cover variables within sub-plots 



42 100-m2 sub-plot within each of the 8, 2500-m2 larval search areas.  
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model, I quantifie
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2008).  Unfortunately, logistical constraints and the cryptic nature of many species make 

complete censuses or counts virtually impossible (MacKenzie et al. 2005).  However, imperfect 
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within sub-
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plant density at the 500-m2 scale and (-0.07 �± - 0.02) for months since last burn.  Although the 
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that S. idalia larvae can in fact survive fire and demonstrate that the probability of late-instar S. 

idalia larvae occurrence actually decreases as months since burn increases (Figure 2.6).  One of 
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The discover of 0
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levels a few months post



52 

between V. pedatifida and adult S. idalia in prairies surveyed in the Midwest.  Contrary to these 

studies, 
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and adult), require the interfacing of phenomena that occur on very different spatial and temporal 

scales.  Because patterns are organism and scale dependent, it is therefore preferable to assess 



54 

number of host plants growing under certain microhabitat conditions rather than overall host 
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processes also did not negatively affect the occurrence distribution of late-instar S. idalia larvae.  

Suggesting patch-burn grazing or patch-burning in concert with haying are also suitable 

management strategies when implemented with cautit
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