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PROJECT BACKGROUND AND PROGRESS TO DATE 
Background: 
This research focuses on the migratory ecology and population genetics of the army cutworm moth (Euxoa auxiliaris) 
(ACM) and the importance of this information to grizzly bear (Ursus arctos horribilis) conservation. The ACM is a 
univoltine noctuid moth native to North America.  With the intensification of agriculture in the last century, the ACM 
has become an important crop pest.  ACMs lay their eggs in Great Plains agricultural fields during the fall, and when 
adult ACMs emerge in the spring they migrate to and aggregate in high-elevation talus slopes in the Rocky Mountains.  
Although little is known about the specific Great Plains origins of ACMs or their migratory ecology, these factors are 
important to grizzly bear conservation.  

 
Grizzly bear persistence is linked to female survivorship and cub production. Cub production, in turn, is dependent on 
a mother’s pre-hibernation weight gain.  ACMs are the highest source of digestible energy available to grizzly bears in 
the Greater Yellowstone Ecosystem (GYE).  A grizzly bear foraging intensely on ACMs can consume 47% of its annual 
energy needs in 30 days.  In addition to the great caloric value ACMs provide bears, these moth aggregations also draw 
bears up to high elevations and, hence, bears are absent from areas of human activity.  As a result, biologists record 
dramatically fewer grizzly bear mortalities in the GYE during years when ACMs are present than during years when 
ACMs are absent.  The geographic separation is also important to bears as human-caused bear mortality remains the 
key determinant of grizzly bear population growth in the Rocky Mountains (Mattson et al. 1996).  Since, the goal of the 
Endangered Species Act is to recover species and to ensure their persistence through time, the availability of ACMs to 
grizzly bears is important to the conservation of the grizzly bear population. 

 
The following section describes my progress towards elucidating the migratory ecology and population genetics of 
ACMs in order to determine their Great Plains origins and to understand the factors which affect ACM migration to 
bear foraging areas in the GYE.  
 
Progress to date:  
To date, I have collected ACMs from a total of 11 high elevation sites, including nine sites in Wyoming, one site in 
Washington, and one site in New Mexico.    
      
In summer 2000, I collected ACMs from the five high elevation sites in Wyoming which were sampled in 1999 as well 
as from four new sites in Wyoming.  The U.S. Fish and Wildlife Service, Washington state office, also sent me ACM 
samples they collected in the Cascades.  
      
In summer 2001, I collected ACMs from four of the high elevation sites visited in 1999 and 2000.  The U.S. Fish and 
Wildlife Service, Washington state office, also will send me ACM samples from the Cascades.  
    
Low elevation sampling  
In fall 1999, I collected ACMs from 15 areas in the states of Montana, Wyoming, Nebraska, and South Dakota.  In fall 
2000, I increased the number of areas sampled in these states to 39 and included eight sites in the state of Idaho.  I 
expanded the sampling effort in 2000 in order to sample a 360-degree radius around the high elevation study areas.  In 
fall 2001, I sampled the same 39 areas as in 2000 and obtained samples from two new sites.  
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Laboratory analyses  
I sent all the ACM samples that were collected for pesticide residue analysis during the 1999 field season to the USGS-
CERC laboratory in Missouri.  The lab found only non-significant traces of pesticides in the samples.  I  
 
 
did not collect ACMs for pesticide residue analysis during field season 2000.  Later in 2000, a question arose as to 
whether the method used in 1999 was sensitive enough to pick up traces of pesticides in the ACMs.  In  
2001, I submitted a sample of ACMs to the MSU- Bozeman Analytical Laboratory for a different type of pesticide 
screening process; this sample came back negative for traces of pesticides. 

      
I am analyzing the genetic data in the Laboratory for Ecological and Evolutionary Genetics (LEEG) at the University of 
Nevada, Reno.  I must individually key out each of these several thousand ACMs and then  
individually extract their DNA.  Small-scale extraction of DNA from the ACM samples collected in 1999 and 2000 
began when funds became available in May 2000.  Larger scale DNA extraction began after taxonomic help became 
available in March 2001 and is continuing.  A genomic DNA library was developed for the ACM in January 2001.  I 
screened this library for eleven microsatellite loci (hereafter called loci) and developed primers to amplify them.  I 
sequenced 96 potential loci from the library in an effort to augment the number of loci.  Nine of these 96 loci contained 
microsatellites and I designed primers to amplify them.  Polymerase chain reactions (PCRs) are being optimized for 11 
of the 20 isolated loci.  The remaining nine of these 20 loci have been abandoned due to lack of variability or due to 
amplification problems. To date, I have optimized PCRs for 2 of these 11 loci, and I have begun preliminary analysis of 
the variability at these loci within and between sampling sites.  Analysis of the variability at the remaining 9 loci will 
begin after optimizations of these loci are complete.  
   
 


