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Survey for Preble’s meadow jumping mice (Zapus hudsonius preblei) on F. E. 
Warren Air Force Base, Cheyenne, Wyoming, 2001 

 
 

Executive Summary 
 
 The purpose of this study was to continue an annual small mammal trapping program conducted 

on F. E. Warren Air Force Base that began in 1994.  The objective was to document the occurrence of 

Preble’s meadow jumping mice on the same riparian areas of the air force base where they have been found 

in previous years, and to note their habitat selection in this environment.  The survey was conducted from 

July 10 through July 20 of 2001, and no jumping mice were found during this time.  The presence of mice 

on the base has been highly variable in the past, with several years resulting in no captures.  Even in years 

where Preble’s mice have been captured, their numbers on the base have usually been low (Schuerman 

1996, Beauvias 1998).  There are some possible explanations for the absence of jumping mice during this 

survey, but lack of data makes it very difficult to form definite conclusions.  The overall capture rate of 

small mammals was also much lower than in previous years.  This may be due to several unknown factors 

that are causing low small mammal numbers on the base in general.  Continued annual surveys on the base 

would help to elicit information that may be useful in understanding the small mammal patterns that exist 

there. 

 

Introduction 

 The Preble’s meadow jumping mouse (Zapus hudsonius preblei; hereafter referred to as just 

Preble’s) was first listed as Threatened under the U. S. Endangered Species Act in May of 1998, by the 

USDI Fish and Wildlife Service (USFWS 1998).  In May 2001 a special rule was announced that allows for 

the incidental take of this mouse during limited rodent control, landscape maintenance, and existing 

agricultural and water practices for the next 36 months (USFWS 2001a).  An amendment to this special 

rule was announced in August 2001 that would also allow for incidental take during noxious weed control 

and ditch maintenance (USFWS 2001b). 

 There are four species of jumping mouse known to occur in North America (Figure 1), and two of 

these species can be found in Wyoming (Zapus princeps – the western jumping mouse; and Zapus 

hudsonius – the meadow jumping mouse).  There are five known subspecies of the meadow jumping 



 4 

mouse, but only two are found in Wyoming (Figure 2).  The Preble’s meadow jumping mouse (Z. h. 

preblei) is found in southeastern Wyoming while the Bear Lodge meadow jumping mouse (Z. h. 

campestris) is found in the Black Hills of northeastern Wyoming.  The Preble’s population is thought to be 

disjunct from the main population of Z. hudsonius (Beauvais 2001).  Range wide, the western jumping 

mouse is considered to be more common and has a primarily western distribution, while the meadow 

jumping mouse is thought to be more rare and has a primarily eastern distribution (Beauvais 2001).  Both 

species prefer riparian habitats, but Z. princeps usually occurs at higher elevations in montane and 

subalpine regions, while Z. hudsonius species occur at lower elevations on the prairies and adjacent 

foothills (Beauvais 2001).  These two species are thought to overlap in some areas, and these areas may 

eventually prove to be hybridization zones (Figure 2).   Recent attempts to differentiate Preble’s and Z. 

princeps based on genetics were conducted, but proved to be largely unsuccessful.  The U. S. Fish and 

Wildlife Service are currently looking at morphological comparisons of the two species to help clarify the 

issue (Mary Jennings, USFWS, pers. comm. in Keinath 2000). 

   
Methods 

Study Area: 

 This study was conducted on Francis E. Warren Air Force Base which is located on the western 

edge of Cheyenne, Wyoming.  This is an active military base that houses the 20th Air Force and 90th Space 

Command of the United States Air Force.  The main riparian corridor, Crow Creek (Figure 3), runs through 

the southern half of the base where a majority of the base’s buildings can be found.  Crow Creek runs from 

the northwest to the southeast and is a perennial second order stream.  Diamond Creek (Figure3) is a 

seasonal tributary that joins Crow Creek from the south.  A second unnamed seasonal tributary (Figure 3) 

used to join Crow Creek as well, but it has recently been diverted and drained. 

  Crow Creek presents the primary corridor of suitable habitat for the Preble’s mouse on the base.  

Several studies have looked at the vegetation composition and structure of this area (Young et al, 2000; 

Marriott and Jones, 1988).  The Crow Creek habitat is composed of extensive willow-dominated areas with 

scattered stands of cottonwoods, marshy areas, and herbaceous communities.  Coyote willows (Salix 

exigua) and cottonwoods (Populus deltoides) provide most of the overstory along the creek.  Marshy areas 
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consist primarily of broad-leaved cattails (Typha latifolia) and soft-stem bulrushes (Scirpus validus).   

Herbaceous communities along the stream channels include sedge (Carex spp.) communities, and Bent-

grass / Baltic rush (Agrostis stolonifera / Juncus balticus) and Kentucky bluegrass / Baltic rush  ( Poa 

pratensis / J. balticus) communities.  The upland herbaceous communities consist of Kentucky bluegrass / 

western wheat grass (P. pratensis / Agropyron smithii) and needle and thread grass (Stipa comata) 

communities.   Invasive weeds are extensive and known to be a problem throughout the base.  They include 

Canada thistle (Cirsium arvense), leafy spurge (Euphorbia), houndstongue (Cynoglossum officinale), and 

crested wheatgrass (Agropyron cristatum). 

 

Field Surveys: 

 Field surveys were conducted in the riparian zones of F. E. Warren Air Force Base from July 10, 

2001 to July 20, 2001.  Trapping methods conformed to the interim guidelines established by the U. S. Fish 

and Wildlife Service (USFWS 1999).  This year the trapping was focused only on areas where Preble’s 

mice have been captured most recently (Figure 4).  The total trapping effort was higher this year than in 

previous years, but it was concentrated in a smaller number of transects that were more likely to contain 

Preble’s mice.  A total of 6 transects were placed at various locations along Crow Creek (Figure 5).  All 

transects, except Z, consisted of two parallel lines of 25 Sherman live traps placed along both sides of the 

stream.  Transect Z was an extension of transect C and had two parallel lines of 10 Sherman live traps 

placed on each side of Crow Creek.  Traps were placed 5 meters apart and were less than 10 meters from 

the stream channel.  All traps contained polyester bedding material and were baited with three-way feed.  

Transects B, C, and Z were active for 5 consecutive nights.  Transects A and D were active for 4 

consecutive nights, while transect G was active for 3 consecutive nights.  All traps were set in the evening 

and checked early the next morning on the following day.  Animals captured were identified in the field, 

weighed, measured, and released at the capture site.  Trap mortalities were retained as voucher specimens. 

 In order to reduce mortality from raccoon predation of traps, two Tomahawk live traps per transect 

were baited with canned cat food and run concurrently with the small-mammal traps.  Captured raccoons 

were transported off the site and released. 
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Results and Discussion  

 No Preble’s mice were captured during this survey, however, a total of 104 other small mammals 

were caught, which represented 4 taxonomic groups including voles (Microtus spp.), deer mice 

(Peromyscus maniculatus), harvest mice (Reithrodontomys spp.), and shrews (Sorex spp.) (Table 1).    All 

of these species have been found on the base in previous small mammal studies.  Voles were the most 

frequently captured small mammals, consisting of approximately 79% of the total captures.  In past studies 

done on the base deer mice have also comprised a large portion of the overall captures, but this year only 

10 deer mice were captured.  The capture rate of all small mammals on the base was down significantly this 

year, especially in comparison to last year, during which the highest capture rates to this point were 

recorded (Figure 6).  This pattern of low small mammal abundance was shown throughout southwestern 

Wyoming in the summer of 2001, according to trapping done by WYNDD (Ehle and Keinath 2001), and 

students trapping near Thunder Basin National Grassland (Eric Everett, personal communication).  This 

may be due to lower precipitation levels over the past couple of years (Figure 7) resulting in less vegetation 

for the various small mammal species to eat.  Another possible explanation may be that severe early spring 

storms that hit southeastern Wyoming last spring caused an increase in mortality of animals that were 

coming out of winter hibernation in poor body condition.  Such a scenario has been documented for the 

western jumping mouse (Zapus princeps) just coming out of winter hibernation and then being exposed to 

harsh spring storms (Clark and Stromberg 1987). 

 It has been hypothesized in the past that high vole and deer mice numbers might be adversely 

affecting Preble’s mice, but this does not seem to be the case on F. E. Warren Air Force Base.   It does not 

appear that vole and deer mice numbers have a direct correlation to the number of Preble’s mice that can be 

found.    Vole and deer mice numbers were extremely low this year on the base, and yet no Preble’s mice 

were found.  Conversely, in years when Preble’s mice were captured, the vole and deer mice numbers were 

also high (Figure 6).  This claim is supported by Whitaker (1972), who stated that other species of small 

mammals do not seem to limit the abundance or distribution of jumping mice.  This would seem to indicate 

that some factor other than overall abundance of small mammal competitors is affecting the Preble’s mice 

abundance and distribution. 
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 Preble’s mice have been shown to have an affinity for moist habitats and their abundance may 

indeed be correlated to increased levels of precipitation (Whitaker, Jr. 1972), but it is difficult to ascertain 

the causation behind this theory.  It may be possible that the Preble’s mice are not responding to a 

particularly wet year until the following calendar year.  The two years in which the highest number of 

Preble’s mice were recorded on the base, 1998 and 1996, followed a year in which the average precipitation 

was 7 inches higher than usual (Figures 7 & 8).  This theory may also help to explain the low small 

mammal numbers recorded on the base this year.  In 2000 the yearly precipitation for Cheyenne was a little 

below average (Figure 7) and this may have resulted in fewer small mammals this summer.  Prairie vole 

(Microtus orchrogaster) populations are known to fluctuate widely with available precipitation (Stalling 

1990), and dry weather can limit breeding in this species as well (Clark and Stromberg 1987).  At this point 

we have very little data to support this idea, but this is a trend that should continue to be watched in future 

years. 

      Preliminary findings also indicated that there may be a positive correlation between the previous 

years April precipitation and the abundance of deer mice (Peromyscus maniculatus) in the following year.  

Based on a logistic regression (P=0.004) it appears that as April precipitation during the previous year 

increases, deer mice captures also increase.  This could be interpreted to mean that during a year when 

precipitation is high, there will be more food available to the deer mice, and therefore the juvenile survival 

rate that year will be higher.  This results in more breeding adults in the following year, and so the number 

of captures of deer mice in the following year increases.  This is based on an extremely small capture size, 

and therefore it is only a preliminary finding.  However, it is something to watch in the future.   

 One final explanation may be that deer mice and vole populations fluctuate together.  A Pearson 

correlation coefficient of 0.784 (P=0.065) did show loose evidence that these two species may be positively 

correlated.  Again, the data set is very limited, so it is too early to tell if this finding is biologically 

significant.  Voles and deer mice usually make up a majority of small mammals that are captured on the 

base in any given year.  There may be some habitat or climatic feature that is factoring into similar trends in 

abundance of these small mammals.   

 Once again this year disruption of small mammal traps by raccoons was a problem, although not 

as bad as in previous years.   Efforts to catch the raccoons did not prove to be very successful, as only 3 
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raccoons were caught and removed from the site.  There was a 13% reduction in trapping effort due to traps 

that were tripped.  One cannot say if raccoons actually caused all the traps to be tripped, but they probably 

were responsible for a large number of them.  Transect G was an especially problematic area for raccoons 

as over one third of all the traps were tripped in this area.  One raccoon was caught and removed from the 

area.  For future efforts raccoons may also have to be moved further away from the relevant trapping area 

in order to mitigate their effects.   

 

Recommendations 

 In order to ensure consistent and valuable biological data, the trapping efforts on F. E. Warren Air 

Force Base should be standardized as we have endeavored to do in the past few years.  Trapping should be 

focused in areas where Preble’s mice have been captured in the past (transects A, B, C, D, and G), and then 

proceed to other areas where suitable habitat occurs, as time and budget permit.  Trapping should be 

conducted at the same time every year, if possible.  Efforts should be made to minimize raccoon predation 

on traps during small mammal trapping.   Attention should be paid to both specific vegetation at the site of 

a Preble’s capture, and to overall seasonal changes in climate, such as precipitation and varying weather 

conditions.  Lastly, all results should be reported in the same manner every year.  It is especially important 

to report the trapping effort as the number of net trap-nights, which considers the loss of trapping effort 

from traps that can no longer capture anything because they are tripped during the course of the night (e.g. 

Beauvais & Buskirk 1999; Keinath 2000).   
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Tables and Figures 
 
 
Table 1:  Summary of small mammal captures on F. E. Warren Air Force Base in July, 2001.  (Numbers in 
parentheses are captures per 100 net trap-nights). 
        Transect 
 
Species    A B C D G Z Total    
 
Jumping mouse (Zapus hudsonius)a    0(0)   0(0)   0(0)   0(0) 0(0) 0(0)   0(0) 
Voles (Microtus spp.)b   40(11) 15(3) 10(2) 16(4) 1(.4) 0(0) 82(20) 
Deer mouse (Peromyscus maniculatus)   1(.3)   0(0)   0(0)   6(2) 3(1) 0(0) 10(3) 
Harvest mice (Reithrodontomys spp.)c   0(0)   1(.2)   0(0)   0(0) 0(0) 0(0)   1(.2) 
Shrews (Sorex spp.)d     3(.8)   2(.4)   2(.4)   4(1) 0(0) 0(0) 11(2) 
 
Total captures    44(12) 18(4) 12(3) 26(7) 4(2) 0(0) 104(28) 
Total known taxa      3   3   2   3  2 0      4 
Total trap-nights    400 500 500 400 300 200 2300 
Net trap-nights [total – (0.5 * sprung traps)] 362 477 467 362 239 191 2098 
 
a)  Jumping mice on the base are most likely Preble’s meadow jumping mice (Z. h. preblei), based    
     primarily on geographic location (see text). 
b)  Voles were only identified to genus in the field, but trap mortalities of voles were keyed as prairie voles  
     (M. ochrogaster).   
c)  Only 1 harvest mouse was captured.  Based on harvest mouse distribution and previous small mammal  
     trapping at F. E. Warren Air Force Base, this was assumed to be a western harvest mouse (R. megalotis). 
d)  Shrews were only identified to genus in the field, but trap mortalities of shrews were keyed to species  
     using dentition and all were identified as dusky shrews (S. monticolus). 
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Figure 1: Distribution of jumping mice in North America (Based on data from Hall, 1981; Hafner et al., 1981; and 
housed at the Wyoming Natural Diversity Database) 
 

 
 
Figure 2: Distribution of jumping mice in Wyoming (Based on data from Hall, 1981; Hafner et al., 1981; and housed 
at the Wyoming Natural Diversity Database) 
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Figure 3:  Map of the F. E. Warren Air Force Base, Cheyenne, Wyoming showing major riparian 
corridors (              = base boundary). 
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Figure 4:  Historical distribution of survey effort  and Zapus hudsonius preblei captures on F. E. 
Warren Air Force Base, Cheyenne, Wyoming.  All stream segments marked on the map have been 
trapped during at least one year since 1995.  Those segments circled in red (and noted in the table 
beneath the map) are segments in which jumping mice were captured. 
 

 
Stream segments at which jumping mice were captured  by year 

 
 

 Stream Segment 
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1995                         
1996 X X                       
1997                         
1998 X X X    X     X             
1999       X                  
2000                         
2001                         
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Figure 5:  Precise location of transects for August 2001 survey for Zapus hudsonius preblei on F. E. Warren Air Force Base, Cheyenne, Wyoming. 
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Figure 6:  Trend in annual small mammal captures during Zapus hudsonius preblei surveys on F. E. Warren Air Force Base, Cheyenne, Wyoming.a 
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a)  Note that data are reported for all years in which complete survey data have been reported; (Keinath 2001, Young et al. 2000, Beauvais 1998, Travsky 1997,    
   Schuerman 1996).   Studies of  jumping mice in southeast Wyoming also took place from 1993 to 1995, sometimes including F. E. Warren Air Force Base, but   
   no mice were found on the base during this period and captures of other taxa from these studies have not been reported (e.g., Compton and Hugie, 1993;    
   Garber, 1995).  Corrected values are capture rates adjusted for loss of trapping effort due to disturbed and tripped traps (see net trap-nights in Table 1). 
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Figure 7:  Annual Yearly Precipitation for Cheyenne, Wyoming from 1985-2001.   (Based on data from the Wyoming Weather Station, 1970-2000;  
National Weather Service for Western & Central Wyoming, 2001; and housed at the Wyoming Geographic Information Sciences Center and the 
National Weather Service for Western & Central Wyoming website). 
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Figure 8:  Monthly Precipitation Totals for April –  September of 1992-2001 for Cheyenne, Wyoming.  (Based on data from the Wyoming Weather 
Station, 1970-2000;  National Weather Service for Western & Central Wyoming, 2001; and housed at the Wyoming Geographic Information Sciences 
Center and the National Weather Service for Western & Central Wyoming website). 
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