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

Executive Summary

The purpose of this study was to continue an drsmall mammal trapping program conducted
on F. E. Warren Air Force Base that began in 19BHe objective was to document the occurrence of
Preble’s meadow jumping mice on the same ripaniaasaof the air force base where they have beerdfou
in previous years, and to note their habitat silaéh this environment. The survey was condudtech
July 10 through July 20 of 2001, and no jumpingeniere found during this time. The presence ofmic
on the base has been highly variable in the past,sgveral years resulting in no captures. Eweyears
where Preble’s mice have been captured, their nesrdrethe base have usually been low (Schuerman
1996, Beauvias 1998). There are some possiblaexiibns for the absence of jumping mice during thi
survey, but lack of data makes it very difficultftsm definite conclusions. The overall capture raf
small mammals was also much lower than in previ@mass. This may be due to several unknown factors
that are causing low small mammal numbers on tee bageneral. Continued annual surveys on the bas
would help to elicit information that may be usefuunderstanding the small mammal patterns thigt ex

there.

Introduction

The Preble’s meadow jumping mouZaus hudsonius prebjdiereafter referred to as just
Preble’s) was first listed as Threatened undetth®8. Endangered Species Act in May of 1998, by the
USDI Fish and Wildlife Service (USFWS 1998). In w2001 a special rule was announced that allows for
the incidental take of this mouse during limitedeat control, landscape maintenance, and existing
agricultural and water practices for the next 3Githe (USFWS 2001a). An amendment to this special
rule was announced in August 2001 that would alseveor incidental take during noxious weed comhtro
and ditch maintenance (USFWS 2001b).

There are four species of jumping mouse knowrctupin North America (Figure 1), and two of
these species can be found in Wyomidggus princeps- the western jumping mouse; adapus

hudsonius- the meadow jumping mouse). There are five knsubyspecies of the meadow jumping



mouse, but only two are found in Wyoming (Figure Zhe Preble’s meadow jumping mouse (Z. h.
preblei) is found in southeastern Wyoming while Bear Lodge meadow jumping mouse (Z. h.
campestris) is found in the Black Hills of northeems Wyoming. The Preble’s population is thoughbé
disjunct from the main population @f hudsoniugBeauvais 2001). Range wide, the western jumping
mouse is considered to be more common and hasanili western distribution, while the meadow
jumping mouse is thought to be more rare and hasaarily eastern distribution (Beauvais 2001).tlBo
species prefer riparian habitats, Buprincepsusually occurs at higher elevations in montane and
subalpine regions, whil@. hudsoniusspecies occur at lower elevations on the praartesadjacent
foothills (Beauvais 2001). These two species laweght to overlap in some areas, and these areas ma
eventually prove to be hybridization zones (Fig2ire Recent attempts to differentiate Preble’s And
princepsbased on genetics were conducted, but proved kargpely unsuccessful. The U. S. Fish and
Wildlife Service are currently looking at morphoicgl comparisons of the two species to help clatfy

issue (Mary Jennings, USFWS, pers. comm. in Keigafo).

Methods
Study Area

This study was conducted on Francis E. WarrerFaice Base which is located on the western
edge of Cheyenne, Wyoming. This is an active amijfibase that houses thé"28ir Force and 99 Space
Command of the United States Air Force. The migarian corridor, Crow Creek (Figure 3), runs ttgbu
the southern half of the base where a majorithefitase’s buildings can be found. Crow Creek ftora
the northwest to the southeast and is a perergtaingl order stream. Diamond Creek (Figure3) is a
seasonal tributary that joins Crow Creek from thetls. A second unnamed seasonal tributary (Figure
used to join Crow Creek as well, but it has regebéen diverted and drained.

Crow Creek presents the primary corridor of fl@dabitat for the Preble’s mouse on the base.
Several studies have looked at the vegetation ceitipo and structure of this area (Young et al,200
Marriott and Jones, 1988). The Crow Creek haistabmposed of extensive willow-dominated area$ wit
scattered stands of cottonwoods, marshy areadyabdceous communities. Coyote willovgalix

exigug and cottonwoodsPopulus deltoidesprovide most of the overstory along the creekardhy areas



consist primarily of broad-leaved cattailgypha latifolig and soft-stem bulrusheSdirpus validus
Herbaceous communities along the stream chanrgiglim sedgeGarex spp. communities, and Bent-
grass / Baltic rushAgrostis stolonifera / Juncus baltigusnd Kentucky bluegrass / Baltic rusiPda
pratensis / J. balticgscommunities. The upland herbaceous communitesist of Kentucky bluegrass /
western wheat grasB (pratensis / Agropyromsithii) and needle and thread graSsiffa comata
communities. Invasive weeds are extensive anavkrto be a problem throughout the base. They delu
Canada thistleGirsiumarvensg, leafy spurgeEuphorbig, houndstongueGynoglossum officinajeand

crested wheatgrasAdgropyron cristatum

Field Surveys

Field surveys were conducted in the riparian zari¢s E. Warren Air Force Base from July 10,
2001 to July 20, 2001. Trapping methods confortodtie interim guidelines established by the UriSh
and Wildlife Service (USFWS 1999). This year ttapping was focused only on areas where Preble’s
mice have been captured most recently (Figurel#ig total trapping effort was higher this year tivan
previous years, but it was concentrated in a smallenber of transects that were more likely to aont
Preble’s mice. A total of 6 transects were plagedarious locations along Crow Creek (Figure All.
transects, except Z, consisted of two paralleklioE25 Sherman live traps placed along both sdése
stream. Transect Z was an extension of transectdchad two parallel lines of 10 Sherman live traps
placed on each side of Crow Creek. Traps wereedlacmeters apart and were less than 10 meters from
the stream channel. All traps contained polydséeiding material and were baited with three-way fee
Transects B, C, and Z were active for 5 consecutigbts. Transects A and D were active for 4
consecutive nights, while transect G was active3foonsecutive nights. All traps were set in thenéng
and checked early the next morning on the followdag. Animals captured were identified in thediel
weighed, measured, and released at the capturelsap mortalities were retained as voucher spegsn

In order to reduce mortality from raccoon predatd traps, two Tomahawk live traps per transect
were baited with canned cat food and run concugrevith the small-mammal traps. Captured raccoons

were transported off the site and released.



Results and Discussion

No Preble’s mice were captured during this suriyyever, a total of 104 other small mammals
were caught, which represented 4 taxonomic grouglading voles iicrotusspp.), deer mice
(Peromyscus maniculatysarvest miceReithrodontomyspp.), and shrewSs6rexspp.) (Table 1). All
of these species have been found on the baseviopsesmall mammal studies. Voles were the most
frequently captured small mammals, consisting giraximately 79% of the total captures. In pastigs
done on the base deer mice have also comprisedeapartion of the overall captures, but this yaaly
10 deer mice were captured. The capture ratd sfralll mammals on the base was down significathity
year, especially in comparison to last year, duvigch the highest capture rates to this point were
recorded (Figure 6). This pattern of low small maahabundance was shown throughout southwestern
Wyoming in the summer of 2001, according to tragmone by WYNDD (Ehle and Keinath 2001), and
students trapping near Thunder Basin National GaadqEric Everett, personal communication). This
may be due to lower precipitation levels over thstouple of years (Figure 7) resulting in lesgetation
for the various small mammal species to eat. Agrogiossible explanation may be that severe earlggp
storms that hit southeastern Wyoming last springsed an increase in mortality of animals that were
coming out of winter hibernation in poor body cdia. Such a scenario has been documented for the
western jumping mous&pus princepsgust coming out of winter hibernation and then lgetxposed to
harsh spring storms (Clark and Stromberg 1987).

It has been hypothesized in the past that high aot deer mice numbers might be adversely
affecting Preble’s mice, but this does not seelpetthe case on F. E. Warren Air Force Base. dsadmt
appear that vole and deer mice numbers have & doaelation to the number of Preble’s mice that be
found. Vole and deer mice numbers were extretosithis year on the base, and yet no Preble’& mic
were found. Conversely, in years when Preble’ssmiere captured, the vole and deer mice numbers wer
also high (Figure 6). This claim is supported bkitadker (1972), who stated that other species @aflsm
mammals do not seem to limit the abundance orildigion of jumping mice. This would seem to india
that some factor other than overall abundance aflsmammal competitors is affecting the Preble’seni

abundance and distribution.



Preble’s mice have been shown to have an afffoitynoist habitats and their abundance may
indeed be correlated to increased levels of priagipn (Whitaker, Jr. 1972), but it is difficult tscertain
the causation behind this theory. It may be pdssitat the Preble’s mice are not responding to a
particularly wet year until the following calendggar. The two years in which the highest number of
Preble’s mice were recorded on the base, 1998 898, Tollowed a year in which the average precijuta
was 7 inches higher than usual (Figures 7 & 8)is Tireory may also help to explain the low small
mammal numbers recorded on the base this yea00@ the yearly precipitation for Cheyenne wagtke li
below average (Figure 7) and this may have resitftégwer small mammals this summer. Prairie vole
(Microtus orchrogastérpopulations are known to fluctuate widely witredable precipitation (Stalling
1990), and dry weather can limit breeding in tiieces as well (Clark and Stromberg 1987). At pluist
we have very little data to support this idea, thig is a trend that should continue to be watdhddture
years.

Preliminary findings also indicated that thenay be a positive correlation between the previou
years April precipitation and the abundance of adeiee Peromyscus maniculatum the following year.
Based on a logistic regression (P=0.004) it appisatsas April precipitation during the previousye
increases, deer mice captures also increase.cdhid be interpreted to mean that during a yeamwhe
precipitation is high, there will be more food dahble to the deer mice, and therefore the juvenilwival
rate that year will be higher. This results in mbreeding adults in the following year, and sorttmber
of captures of deer mice in the following year e@ases. This is based on an extremely small capizge
and therefore it is only a preliminary finding. Wever, it is something to watch in the future.

One final explanation may be that deer mice arid populations fluctuate together. A Pearson
correlation coefficient of 0.784 (P=0.065) did shimese evidence that these two species may baysdgit
correlated. Again, the data set is very limitaalitss too early to tell if this finding is biolacally
significant. Voles and deer mice usually make upagority of small mammals that are captured on the
base in any given year. There may be some hatritdimatic feature that is factoring into simitaends in
abundance of these small mammals.

Once again this year disruption of small mamnegddrby raccoons was a problem, although not

as bad as in previous years. Efforts to catchlidbeoons did not prove to be very successfulnbsd



raccoons were caught and removed from the sit@reTWas a 13% reduction in trapping effort duedapg
that were tripped. One cannot say if raccoonsafigtaaused all the traps to be tripped, but thexppbly
were responsible for a large number of them. T@einG was an especially problematic area for racgsoo
as over one third of all the traps were trippethis area. One raccoon was caught and removedtfrem
area. For future efforts raccoons may also haveetmoved further away from the relevant trappirgaa

in order to mitigate their effects.

Recommendations

In order to ensure consistent and valuable bioklgiata, the trapping efforts on F. E. Warren Air
Force Base should be standardized as we have emdddwe do in the past few years. Trapping shbeld
focused in areas where Preble’s mice have beenreabin the past (transects A, B, C, D, and G),thrd
proceed to other areas where suitable habitat scaartime and budget permit. Trapping should be
conducted at the same time every year, if possibforts should be made to minimize raccoon priedat
on traps during small mammal trapping. Attentiould be paid to both specific vegetation at tteecf
a Preble’s capture, and to overall seasonal changsisnate, such as precipitation and varying \weat
conditions. Lastly, all results should be repoitethe same manner every year. It is especiaifyortant
to report the trapping effort as the number oftregi-nights, which considers the loss of trappifigre
from traps that can no longer capture anything beeahey are tripped during the course of the r(iglot

Beauvais & Buskirk 1999; Keinath 2000).
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Tables and Figures

Table 1: Summary of small mammal captures on WV&ren 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 mouseZ@pus hudsoniy3 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Voles Microtus spp)° 40(11) 15(3) 10(2) 16(4) 1(.4) 0(0) 82(20)
Deer mouseReromyscus maniculatus 1(.3) 0(0) 0(0) 6(2) 3(1) 0(0) 10(3)
Harvest mice Reithrodontomys sp)j 0(0) 1(.2)  0(0) 0(0) 0(0) 0(0) 1(.2)
Shrews Sorex spp* 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) )0O(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 Piebleadow jumping miceZ( h. preble), based
primarily on geographic location (see text).

b) Voles were only identified to genus in thedigbut trap mortalities of voles were keyed asrpraioles
(M. ochrogaster.

¢) Only 1 harvest mouse was captured. Based mves$tamouse distribution and previous small mammal
trapping at F. E. Warren Air Force Base, thés assumed to be a western harvest mduseégalotis

d) Shrews were only identified to genus in thédfibut trap mortalities of shrews were keyed tecigs
using dentition and all were identified asldushrews $. 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)
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Figure 2: Distribution of jumping mice in Wyoming (Based on data from Hall, 1981; Hafner et al., 19858nd 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).

CROW CREEK

UNNAMED SEASONAL DRAINAGE
(now altered by landfill operation)
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Figure 4. Historical distribution of survey effort and Zapus hudsonius prebletaptures on F. E.
Warren Air Force Base, Cheyenne, Wyoming. All stram segments marked on the map have been
trapped during at least one year since 1995. Thosegments circled in red (and noted in the table
beneath the map) are segments in which jumping miogere 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

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 Augus2001 survey forZapus hudsonius preblean F. E. Warren Air Force Base, Cheyenne, Wyoming
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Figure 6: Trend in annual small mammal captures dung Zapus hudsonius preblei surveys on F. E. Warne Air Force Base, Cheyenne, Wyomin§.
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Figure 7: Annual Yearly Precipitation for Cheyenne Wyoming from 1985-2001. (Based on data from th&/yoming Weather Station, 1970-2000;
National Weather Service for Western & Central Wyoning, 2001; and housed at the Wyoming Geographic Infmation Sciences Center and the
National Weather Service for Western & Central Wyoning website).
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Figure 8: Monthly Precipitation Totals for April — September of 1992-2001 for Cheyenne, Wyoming. (8zd on data from the Wyoming Weather
Station, 1970-2000; National Weather Service for \stern & Central Wyoming, 2001; and housed at the Woming Geographic Information Sciences
Center and the National Weather Service for Wester& Central Wyoming website).
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