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Small Mammals of a Bittelbrush-Cheatgrass Community

Abstract
Small mammals were live'trapped in burned and urburoed segments of a bitterbrush,cheatgrass
community during the years 1974-1979. Results indicate that the shruLdomi.ated unburned area
supports about three times as many small mammals as the cheatgrass-dominated burned area.
Sp€cies composition was similar in both areas with the exception of one gtound squftrcl (Sperrrr-
opbilas tountend,ii) captured on the unburned area. Other species caught were the Great Basin
pocket mouse (Petognath^ farazs), d,er ma,rse (,Perornts.&r manicaLaars), iortherfl grasshopper
monse (Onychomlt: leacogaster), and the westerr harvest mouse (Reitbrodortomy: negalotir').

lntroduction

The bitterbrush-cheatgrass community is located in the southeastem part of the Depart-
ment of Energy's Hanford Site in Benton County, Vashington, and occupies about
31,000 ha (Fig. 1). At the present time, the commuoitv is mostly undisturbed.
but it was g^zed by livestock prior rc L943. Iarge co[stnrtion proiects like the Fasr
Flux Test Facility (FFTF) and the commercial nuclear power projects of the Wash-
ington Public Power Supply Sysrem (\[PPSS) have recently been constructed and now
occupy a part of this community. In the absence of grazing livestock, wildfires make
up the mo6t drastic and widespread disturbaoce. Fire swept across the southeastern
section of the Hanford Site in the $rmmer of 1963, burdog 4038 tn (O'Farrell et al.,
1971). The same area bumed again in 1970 along with some additiocral, prwiously
unburned land. Burning effectively kills the xerophytic shrubs, esp€cially biterbrush
(Pushia tri.d,entata ( Pursh) DC.) and sagebrush (Atteniia nid.entata, Nutt). Her-
bacmus understory plants consisting mostly of chearglass (BtonLlu tectorttn L.) rc-
invade burned areas aod dominate the vegetadon for many years (Rickard aod Sauer,
in press). Bitterbrush and sagebrush, howwer, are very slqw to reinvade, and the time
required for these shrubs to attain their prwious dominaoce is unlnown-

This investigation compares small mammal populations trapped in the buned
and the unbumed parts of the biterbrush-cheatgrass cornmunity. The study begao in
1974 aod live-trapping was conducted through the spring of 1979. The purpose was
to establish species compositioo and relative abundance of small mammals in two
adjacent but vegetatively differeqt habitats.

Methods
Small mammal lnpulations were iflvesdgated io recently bumed and unbumed pans
of the bitterbrush-cheatgrass coqrmuoity using a live trap recapture method. Two
study plots q/ere established ir the summer of 1974, each gridded with 100 traps
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Figure L southeasteln patt of the U.S. DoE Hanford Site showing the extelt of tbe Bitterbrush--- 
Cheatgrass community, shaded: the lo..tion of the WPPSS (\0ashington Public Power
Supply Sysrem) property, and the location of the study plots.

spaced at 10 m iotervals. One plot was located in a relatively undisturb€d staod rep-

reseorative of the unburned communityi and the other was located in an area that had

burned io 1970. Both Plots vere a mile or more from the \trPPSS construction site

IZe believe mammal behavior rvas unaffected by constuctioo noises and dust

Trapping was conduced according to the method employed by O'Farrell (197)).
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Shermaq live tralx were placed ooe to a grid point and shielded by a latge metal can
(10 x 10 x 30 cm). A 24-gauge galvanzed steel tent 30 cm widg 40 cm long, aod
25 cm high at the peak shielded the cafl and the trap, proryidirg protection from heat,
wind, and rain. Iach trap was supplied with etrough seeds to prevenr a,oimal to4ror and
contained some soft fiber fot nesting dudng overnight confinement. Both plots
were serviced for three consecutive days during each tapping session by the same pa.ir
of investigators. During the fimt year, trappiog sessions were conductd monthly to
establish the yeady cycles of small mammal activity. Trapping effort in the following
yeals was reduced to a minimum of tq/o sessioos per year. Trapping vras conducted
in spring to record peak activity durirg the breeding season and again in late summer
to record any recruitmeot of young into the population. Mice were individually marked
by toe amputations and released near the point of capture. Iodividual animals were
weighed alive using a spring tension scale acotate to 0-5 g.

Resulls and Discussion
In the period 1974 to L979, 12,200 ttlp nights were lecorded. Five hundred slvty-one
individual animals rqrresenting five species were rrappd, marked, and released. The
gleat basin pocker mo/{tse (Perognathu pd/our) w^s the most abundant animal trapped,
with 469 individuals captured. Second was the deer mouse (Peromyscut m culdrlrs),
vdth 68 individuals. The norhern grasshopper mouse (Orychomys leucogafier) was
represented by only 15 individuals, dre western hawest mouse (Reitbrod,ontomys
tnegalotit) by eight individuals, and the Townseod grcuqd squiffel (Spemtopbihts
tounsendii) by one individual. There were more animals tlapped in the unburned
communiry tha-o in the community with a recent fire history (Table 1).

TABLE 1. Total rumber ol individual smal! mamDds captured anat releaseat on buned anal unbuned
pa s ol ihe bitierbrush-cheakrass conmunily 19?4-19?9.

Unburned Bumeil
?]oi Plot Toirll

Grasshopper mouse

Towasend sround squirrel

Total

362
5 4
10

6
1

433

10? 469
1 4  6 8

0 1

12Jt

TABLE 2. Spdns and sumer catch ol pockei mice in unburned and btrmed communiUes dudns the
years  19?4 to  1070.

Unbumed (Conirol)

Sprins Summ€r

1 9 7 4
1 9 ? 5
1 9 ? 6
1,977
1 9  ? E
1 9 ? 9

29
1 3 *

2
1 4

5

1 t

2 7
8
7
1
I

1 0

4 6
2 7 *
5 3
3 0
5 6

4 2

3 6
5 2
4 3

64
4 2

*Tra,ppins session coniluciedt in July
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Fieure 2- Comyarison of seasonal fluctuations of small marnmal populations 1974 alc'd 19'15 in- 

burnEdandunburnedbitterbrush'cheatgrasscommunities.

The most abundant sma-Il mammal trap$ in the bifferbrush-dreatgrass commullty

was agaio the pocket mouse. The yeady cycle of activiry for the pocket mouse begiDs

io March and eady April as adults emetge from wioter torpor to breed (O'Fartell et dl,,

1975). A second lnpulation peak is usually observed in late summer with the recruit-

ment of young into the population (Fig. 2)- The traP catches made during these two

peak seasotral artivity petiods during the yeats 7974 to 7979 ^re summarized in Table

2 .
These data provide an esdmarc of the number of pocket mice active oo the ffudy

plots at the time of trapping. Assuming that dre effective area of a traPPing glid was

one hectare and that the vulnerability of pocket mice to uapping was high. we estimated
rhar the pocket mouse populatioar was about three times more deose on the unbufired
plot than on the burned plot. The population showed greater year to yeat fluctation

on the burned plor than on the unburned plot. The spring catch of pocket mice was

lowest in 1978 when only 15 animais were trapped in the unburned plot and only

one on rhe burned plot. This small catch may have been the result of the severe
dronght and resulting low plant productivity of the 1977 growing season. Only 3.07
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cm of rain fell between Octobet 1976 and AFril 1977, with only l0 g/m2/yr of her-
bacmus phytomass produced ( Rickard aod Sauer, io press). Nwertheless, the pocket
mouse lnpulation quickly recovered, as 56 admals were trapped on the unbumed
plot in late $rmmef of 1978. Forty-four of the animals captured were classified as young
of the year. This increase was apparently in response to the higher precipitation (14.35
cm) and resulting higher phltomass of the 1978 growiog season. The average rarn-
fall for the growing season (October to litay) at the Hanford Site is 13.0 cm ( Stone
e, dl,, 1972). The high correlation berween autumn-spriog precipitatioo and pocka
mouse abundance has been pointed out by O'Farrell et al. (1975) ar.d DullLigan et al.
(  1980) .

Some additional insight concerniog the popularion dynamics of the pocket mouse
populadon can be obtaiaed by noting the number of marked individuals recapnud
after emerging from winter dotmancy. Table 3 shows the oumber of individuals re-
caprured on both plots after one or two winters. The greatest mrmber of spring rc-
capnrres carne ftom tbe 1974 catch with 42 yncent tecaptured on rhe unburned plot
and 18 prcent oo the buroed plot after the first winter. However, only 8 p€rceot
(unburned) and 4 percent (burned ) of the original L974 catch were captured after
the second winter. The only other year class for q/hich recapnues iq rwo successive
ysars were obtained vras that of 1976, in which only 2 percent recapnrres after the
second winter were obtained in the unburned plot.

TABLE 3. Tolal number of pockei mice rnarked and retraDped atier 1-Z winters.

!974 19?5 1 9 ? 8 1 9  7 9

1 9 ? 4
Burned

1 9  ? 5
Burned

1 l 7 6
BurDed

1977
Buned

1 9 ? 8

2A (42q.  )

5 ( 1 8 E  )
2 2

11

4 (  S % )

1 <  4 % \
5  ( 2 3 %  )

t (  W o )
9 9

7

28

1 8 ( 1 8 %  )

1 ( 1 4 %  )
4 9

1 8

2 <  2 % )

8 ( 1 t %  )

60 19(32Ea)

6  3 ( 5 0 % )

1 9  7 !
+ Burned

*Traplrine daia represenis 1 irap session in sp.ing.

These rccapture percen@ges are probably consefvative estimates of survival be-
cause onJy two trappiag sessions per year wele used. Although the two peak activity
periods for pocket mice were used, spring (April-May) and late summer (August-
September), recaprure lncenrages could be much greater than indicated; oeveftheless,
oo marked animals vrere after three winters.

On the average, mofe males than females were caught, a possible indicatioo of
the male's slightly greater mobility (O'Farrell et al., 1975). Male pocket mice on the
average weighed more than females (Table 4). I(hen comparing bumed and unburned
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T-{I]1,1t ,1- Live \'eishts oi D,rcket nice (sn1) in unburred .|nd burned conmuniiies alurina ihe SDrirg

Seaso!

i +sljl , t +Sl, r : +Slt n -  +SE

1 l i 5
I 9 i 6
1l'i t-
i 9 ? 8
11 l  i l l

1.1

2
I
5

1 3
6

3 1

2 S
2 3
2 '

? 0 . i i , t
1 3 . 5 - . . 1

U . 4 , 1 : . 2
1 ? . 6 4 . i
I  i . r a  - 3

1 6 . S i . i l

1 3  1 7 . 0 -  . i

' 1  11 t . ,11  ,1

1 1 - . 0 - 1 . I

1 5 . 5
1 6 . 1 4 . t

commuoities, a Studeot's t-test showed no significant differences iA weights of like sexes.

Deer Mouse Populations

Deer rnouse populations were much lower than pocket mouse PoPularions Neverthe-

less, the unburned community yieldetl abo'ut three times more deer mice than the

burned comouniry. The spring catch of deer mice was consistently greater than the

summer catch with no deer mice capued on the buroed community duriog summer

ffapping. Assuming an effective traPPing area of ooe hectare and a high trap ef{icieocy

for deer mice, we estimated that abo rt six deer mice Per hectare were present on the

unburned bitterbrush-cheargrass commuoity aod only two per hectare on the bufled

commuoity.

The small mammal species comPosition of the birterbrush-cheatgfass conmunity is

like communities elservhere oo the Hanford Site ( Kritzman' 7970) o'Fattell et al'

(1975) used a stochastic model to estimate the Pocket mouse population r'n a sage-

bnish-cheatgrass cornmunity. Over a five yea! Period (f:t,m 1967-7971), the April

population ranged btween 20 and' 75 mice Per hectare. Hedlund el "1, (1975) esti-

mated the trappable pocket mouse population of a cheatgrass commulity at J0 pe!

hectare during April 1974.

Summary
The findings of our investigation indicate that the cheatgrass-dominated plaot com-

munity does not supF)it as dense a population as the shrub commurrity. According

ro Battelle researchels at the Arid Lands Ecology Reserve, small mammal p<.rpulations

in sagebrush-blnebunch wheatgrass communities (Arte?nit;a trident"ta'Agropyrot?

.rpicatutn) are relatively unaffected when fire removes the shrub cover. The role that

slrrLrbs play io providing "prime" habitat for pcket mice has not been investigated.

Shrubs may play an img.xtant role by providing prctecdon from vertebrate predators.

The role that herbaceous vegetation structure Plays in impeding overground move-

meflts of pocket mice likewise has oot been investigated. Uniformly dense staods of

cheargrass may deter ptxket mice from using such ao area by hindedng their above-

glouod movemerts. If mobiliry of the mice is reduced, breeding success might also

be reduced, resultiog in a smailer population. Possibly the Population estimate may

be inherently low on the cheatgrass Plot because of the conceivable difficulry animals

may have in finding the rraps in dense hefbaceous vegetatiori.

The ecological role of small mammals in the bitterbrush-cheatgrass communiry

6 Gano and Rickard
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is that of prey for higher trophic level animals such as rhe gopher snake, coyore'
badger, and raptoriat birds. A comparative diet smdy of cheatgrass and shrub-dornina.ted
communiries may help answer the questioo, "\Vhy are there fewer small rnammals io
the cheatgrass community?" In addition, an energetics study compa.ring rhe rwo
communides and available eoergy soruces (food items) to small marnmals could help
explain rhe difference in population density.
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