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During October 1975 znd Mzy 1976, small mammals wer6 trapped on burned, control, and
burnod+oi l  aLcumulat ion areas of  sagebrush deserr  fo l lowing a f i re jn Septen ber 1974. Al though
six species of rodents were trapped on the study areas, deer rl;ice (Peromyscxs mantc*latttl
constitut€d 87 Irrcent of the total sample. The kangaroo rat (Dipod.omys ordii) was the oaly
species which was more abundant in the burned ateas than in the conttol areas. Number oI deer
mice per tmp night, an index of relative density, increased from 0.00 and 0.005 in 1975 to 0.01
xrd 0.01 in 1976 in the buroeC and burned-soil accumulatior arear, respectively. The control
areas had trap'night indices for deer mice of 0.05 in 197t aod 0.08 in 1976. The diets of deer
mice in May 1976 from burned and control aieas indicated an intense and similar reliance on a
few food items but were statistically different (P ( 0.05). Insects provided over 90 percent of
tbe diet. Vegetation differences between the burnel and control :reas were not reflected in the
spring dier. Studies on seasonal {ood habits are needed to explain the effects of fire on small
mammal repopulatiotr of a desert ecosystem.

Inltoduction

During September 1974, a tite destroyed all the above-ground vegetation oo 300 ha
at the Idaho Natiooal Engineering Laboratory (INEL) Site, Butte County, in south-
eastern Iclaho (F'?.ley et al., 1976). The area contained big sagebrush-bluebunch
wheatgrass ( Afiemitia ttidentatd-Agrapvon rp;catt'm ) and big sagebrush-squirreltail
grass (A, trid,entata- Sitanion b,jfirix) yegetation rypes prior ro the burrl. The species
composition and densities of the rodent populations pfiof to the burn were not knowfl.

Much literature is available on the effecrs of foresr and grass fires on rodent pop-
ulations ( Krefriog and Ahtgren, 197 4; Cook, 1959; Tester, 1965). Howevef, infof-
mation is limited on the effects of fire on rodent populations in a desert shrLb com-
munity ( Chew et al., 19)8). There is also a pauciry of informadon on the effects
of fite on rodent food sources and, subsequently, on rodent repopulation of a burned
atea. Therefore, a study was conducted to judge the effects of fire in a desert sagebrush
community on rodelt food habits.

Sludy Area

The study was conducted on the INEL Site which covers an area of 2J15 kmz and
is located on the cool desert shrub biorne along rhe western edge of the upper Snake
River Plain. The topography is flat to rolliog, with an average elevation of 1470 m.
Annual precipitation averages 18-20 cm and temperatures range from 42 to 19'C,
with an annual average of 6'C. Vegetation is dorninared by desert shrubs, primarily
big sagebrush (Harness and N(rest, 1973).

Ooe study site was located on the buroed aiea, and ariother was esrablished on an
adjaceot uoburned area q'hich serued as a conuol. Veqetation on rhe control area con-
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si,sted of Artemitia ti.leotdtd Agro\Jtran rpicdtqn al'd A tr;;.entata'S y'tytttix 'tege-

tatiofl types. Ocher impottant species on the control area were rhickspike wheatgrass

(.Agrofyrott. d.aryrtachytuflt ), textile ooion (Allitm textile), goosetoot (CbenopodiuTl

sp. ) , few-flowered eriasuum (Eriattrun lp.lniflawn) , and Hood's phLox (PbLox

hootl i i l  (Fnley et aL,1976). Vegeration in the buroed area during 1975 coosisted

primarily of bluebunch u,heatgtass, few-flowered eriastrum, Hood's phlox, perennial

mustatd ( S choenocrtl'/Dbe Linifolid), aod western stickseed (Lapalla rcdoutkii) (Fnley

et a1.,7976). During 1976, tumbleweed (SalsoLa kal i l  and halogeton (HaLogetott

glonzeratas) incteased in importaoce. Dutittg 1975, the biomass esrimates for borh

aleas $/ere silrrilar. In 1976, the non-sage biomass was sigoificaotly greater (P.i 0.0))

in rhe burned area than io the control alea aod was atttibutable to ao increase ;n

annuals, particularly tumbleweed and halogeton (Fraley, 1978). Big sagebrush did

not occut oo the burned site in 1975 and' 1976. There appeared to be no differeoce

in vegetation diversity betneen the burned and conrroi areas in 1976. More bare

ground was present in the buroed area (84 vs. 75 Percent) than in the contlol alea

(51 vs. 59 percent) io 197 5 a 1976, respectively (Ftaley, 1978).

Methods

Two 400 m rlansects '{ere located in the burned afea and two in the control area

(Flaley e, a1., 1976). One transect was also established in an area of soil accumula-

tion adjaceot to the buroed atea.'Ihe soil accumulation alea was also burned, but woody

parts of vegetation remained. This site acted as a wind break vrhere wind-blown soil

from the burn area accumulated. Twenty permaneot stations were located on each

burn aod control transect at 20 m intervals. Thirty temporary stations were Placed
on rhe soil accumulation are^ ^t 20 m intervals.

Traps were set duriog October 1975 and May 197 6 oo the buffl area, control area,

and soil accumulation area. Two Muser:m Special snaP traPs and ooe Mccill rat traP

were placed ar each station and baited with a peanut butter"oatmeal mixure. Orie

trap was placed on the ceoter of the traosect and the other traPs were placed 1.5 m

each side of the centet line- Traps were set for three consecutive oights in 1975 and

five coosecutive nights in 1976 for a total of 990 and 1650 trap nights, respectively.

Traps were prebaited for three consecutive nigh$ before traPPing.

Deer mice (Peron4ucus tnanicalatut) gastroiotestioal (GI) tracts were seflt to

Colorado Stare University Compositioo Analysis Laboratory for analysis of {ood con-

tent. Data $'ere recorded on sexr ag€ (adult ot subadr:lt), and weight, and were

categorized by capture location (buroed or conuol). Sex was determined duting

dissection and age was determioed by body weight (mice less rhan 15 g were assumeC

to be subadult). One hr:ndred twenty-nioe deer mice GI tlacts from the conuol area

and 65 deer mice GI tracts from the buroed and soil accumulatiotr areas were analyzed.

All samples were from the 1976 trapping period. Mice from the soil accurnuiatioo

areas wele categorized as burned area samPles because vegetation patterris in both

areas s'ere similar and increased the sample of buroed atea fodents for food habits

analyses. Stomach samples from each of six categories (control atea male, conffol area

female, and cootrol area subadult, and butoed atea male, burned area female, and

buroed area subadult) were combined, and five slides were macle for each category-

Fields on microscope slides were vierved under a bioocular microscope at 100x for
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identifiable food fragments. Forty fields wele examined per slide, and the percent
relative density of food fragments was recorded. Planr fragments were quantified
as described by Sparks and Malecheck (1968). The percentage of classified food
fragments approximated the percenrage relarive dry weights of food caregories in the
diet (Dearden et al., 1975).

Percent similarity between diets was calculated using Kulcyznski,s coefficieot of
community (Oosting, 19)6) for food items comprising \ 2 percenr of the diet. A
Chi-square contingency table was used to determine differences in diets betweeo burn
area and control area deer mice (Snedecor and C.ochran, 1972). A diversity index sras
also calculated for diets of burned and coouol atea rodents using the Shannon-\Zeiner
formula (Collier et at., 1973). Level of significance was escab[shed as p ( 0.05 for
all analyses.

Resulis and Discussion
A total of 288 rodents representing six species (deer mouse, leasr chipmunk fErfiaruiar
minimus], kangaroo rat IDipodom!! otdii-1, westert harvest mouse I Reithtod,ontomys
cnegaloti:), oonhero grasshoppe! mouse fOrychotnys leucoga$or], and Townsend,s
ground-squirrel fSpernzophi.lu townsend.i] ) was captuted duriog the rwo uapprog
periods (Table 1). The only rodenm trapped in 1975 from the burned area were lwo
kangaroo rats. During 1976,26 rodents were tapped orr the buroed area. Eleven
rodents were trapped in 1975 

'tn 
the burned-soil accumulation area compared to g2

in 1976 (Table 1). Although oqly 13 kangaroo lats were captured both years, all
were trapped on the burned sites. Apparently, removal of the brush species by fire
and the accumulation of soil on sqme burned sites provided favorable habitat for
kangaroo rats. Least chipmunks, western harvesr mice, northern grasshopper mice and
Townsend's ground-squirels were captured too infrequently (Table 1) to enable
comparisoos between study areas. Generally, the numbers of each species trapped in
all study areas increased in 1976 compared to 1975. This increase re{lected the addi-
tional trap nights in 1976.

'fAIlLE 1. Number oI ail rcdenis irapped irom burn, conlrol, anit soil a.ccumulanon areas on ihe
Idaho National Enginering Labolatory Site du ns Ociober 19?b anal May 19?6 and
lhe number ol Peromyicus rnanioutatus ca.ptured per trap nisht.
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The majority (87 percent) of rodents caPtured duriog borh years \aere deer mice.

Deer mice weie most abundant in the cootroi area followed by the soil accumulation

and burned areas (Table 1). Indices of deet mice densities (number Per traP night)

increased in aLl study areas in 1976 over 1975 The gleatest ioctease in deer mice

density occurreci io the soil accumulation areas (Table 1)-

No deer mice were trapped on the burled area <luring October 1975, but in May

7976,22 were captured. During the lespecdve yeats 1975 attd. 1976, 47 atd !34 deet

mice were captured oo the conffol areas. Cook (1959) found that P. mauicttlatas pop'

ulations attained higher densities in bl-rsh areas tharr in open grasslands, areas which

may correspond to lhe control and burned areas in rhis study. Five deer mice were

captured in 1975 ad 4) in 1976 on the soil accumulation area.

Food habits data for deer mice indicated a heavy reliance on iosects (Table 2).

Decr mice are omnivorous and consume a variety of plant and animal foods, with

their diet reflecting local availability of foods at various seasons (Martit et aL., 196l) -

All food habit determinations were made oo deer mice captured in late May, a period

when iosects were probably rnost abundant. Insects probably weie the most available

food source during the eotire study period.

TAIII-1t 2. -L'erceni rel.li're densiF (I:tSD) oi ihe lood c.riesories lound in the s$iroiniestinai
1r'ac1s oi Pcromyscrs matricuLihrs irom onttol .nd burneil arets on the Idaho Naiional

Eneineeline Laboralory Siie, May 1976.
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.( ) : ntrmber ol deer mouse sionrchs cohbined lor microscopic analysis-

Coleoptera adults and Lepidoptera latvae accounted for ovet 90 Percent of the

diet of deer mice from both the burned and control areas (Table 2). The Shaonon-

NTeiner diversity indices were 1.i8 and 1.32 for diets of deer mice caPtured in con-

trol and burned areas, respectively. These low diversity indices indicate that tleer

mice {rom both the buroed and control ateas depended upon a srnall number oi
food items. No significant diffetence (paited t-test) was found io the diversity indices

of burned versus cootrol area rodeots. Kulcyznski's coefficient of community indicated
a 66 percent similarity in the diers o{ burn and conrrol rodents. Althor:gh this figure

represents a high pefcentage overlap, the diets of deer mice from the burned and

conrrol areas vere statistically different (P(0.0)). The diet of control area deet
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mice contai[ed about half the amoult o{ Coleoptera adults and nearly twice rhe
amount of Lepidoptera larvae as the buroed area rodeors (Table 2). Comparisons of
the two major food items in the diet indicated significant differences (P < 0.05)
between burn and control deet mice. The abundaoce of Coleoptera adult and Lepi-
doptera larvae on the study areas was nor measured. Thus, the reason fo! rhe differ-
ences in occurrence of the two items in the gastrointesdnal tract is unclea!. pefhaps
the vegetation cover and species differences berween the rwo areas (Fraley, 1978)
was a factor affecting the density of rhe two groups of insecrs aod consequently the
diec of the deer mice. Formicid,ae ̂nd Ofihoptew avaitability was also likely a func-
tion of the vegetation composition of burned and control aleas. Aors ( F onnicidae)
and crickets or grasshopers (Ofihoptera) did oot occur in rhe diers of burned area
deer mice, but comprised respectively 4 aod 5 percent of the relative deosity of con-
trol deer mice diets (Table 2).

The occurence of plants in the diet of both conrol and burned area deer mice
was less than 10 percent, ahhough deer mice collected from the burned site consumed
significaotly (P< 0.05) more plant material than control deer mice ( Table 2). This
finding may reflect a lack of new gtowth during 1976 of sagebrush and grasses on
the study areas ( Fraley, 1978): Art.emiia Jpp. represeoted over !0 percent of the
plaots consumed by deer mice from both areas. These results, then, arc conuary ro
vegetation data collected in 1976, which lodlcated Artemitia tpp. occrrrred only oo the
control grids ( Fraley, 1978). Since deer mice have home ranges from 0.1 to over 1.2
ha ( Lechleitner, 1!6!), perhaps mice inhabiting the burned area fed io adjacent
areas contaioing sagebrush.

Since the degree of movement by deer mice between control and burned areas was
not srudied, one cannor conclude that deer mice from the burned area did not fomge
in the adjacent control areas- Statistical analyses of food habits, however, indicate
that deer mice from the burned and control areas are different pooulatioos with re-
spect to diet. The differences io vegetarive composition in the burned and contol
areas were not reflected in deer mice diets. Still, vegerarive composition could account
tor the availability of insects and as a consequence have an iodirect effect on the food
habits of deer mice from the burned aod control areas. Further food habits data on a
seasonal basis would enable better evaluation of the use of food habits to helo exolain
the effecrs of fire on small mammal densities. Combinilg seasonal, long-rerm food
habits data with vegetation analysis and rodeot trapping should enable investigators
to estimate rhe relationships of plant succession and rodent repopulation in desert
ecosystems following fires. Io a slow recovery alea, information of this type is useful
to allow man to predict rhe adverse impacts of a disturbance such as fire.
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