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Abslract

This paper discusses the relative abundance of four small mammal species in successional siages
(l-10, i l - \c),40-r0. rnd 80 - years fol lowing distucbancer of spruce-f ir  forest in ldaho. Species
evaluarcd include PetonlLcsr nani,r.latrrs- Eatanitt ntlhztdtt, Tdptt Dtiweps, ̂ nd Clethrionantt
pa,beti. Fat rhe sDe(ific studv sites we investiai{ed. intraspecific comparisons indica.red P. nalicu'
/aizr in<reared wiri ruccesri"n: E. ,llicaud$ a-bundance varied but was generally most common in
mid-successional st^ge, Z. pr;nceps prefetred willow-alder thickets withio mid*uccessional stages;
and C. gaPpei w^s ̂ osr abundaot in the matufe fotest.

lntroduction

ln many parts of the Pacific Northwest, the logging industry is the domioant land man-

agemeot activity. Thomas et al. ( 1976) pointed out that the weakest link in the process

of contrasting alternatives for loog tetm management of forests, was the inability to

preclict effeccs on rsildlife popLrlations. Since timber managemeot influeoces wildlife,

data on species and population sizes from different forest types, using different forest

management procedures are necessary to achieve the oeeded predictabiliry.

Tevis (19)6), Gashrvi ler (.1959, 1910), Hooven ao.l  Black (1976), Ahlgren

(1966). Stock (1976). aod Ramirez and Hornocker (1981) have compared small

mammal populations of loresced areas with recently logged ateas. Less is knowo, how-

ever. about small mammal abundance in relations to fores! successiol, particularly in

r lre spruce-f ir  (Abie.r spp.-Picea spp.) complex (Hoovea 1969). The objective of this

study was to investigate the relative abundaoce of small nammal species in successional

stages of spruce-fir forest.

Sludy Area and Methods

Study areas *ere locateci rvithin the Pierce Ranger District of the Clearrvater National

Forest in Iclaho. USDA-Forest Service records of known-aged timber stands were corr-

sulted and study sites rvithin t*'o areas (I and ll) were selected, successionally lePresent-

ing a range from clear-cut to climax in the spruce-fir association. In each area, one srand

of each age class (1-10, 1l-19, 40-79, and 80f years fol lo* ' ing disturbancre) *as

selected.
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Study sites were flom 708 to 1519 m above sea level. On the 1-10-year-old sites,
Fireweed. (Epilobinn aguoifolitm) , was the dominant forb, with Elderberry (Sambrcus
spp.) and Snowbrush (.Ceanothu rckttiws) the domioant shrubs. In the 11-39 and
the 40-79-year-old, sites, HeartJeaved Atnica ( Arnica codifolia) and. Twin-tlower (Lin-
nea borealit) were dornioant forbs, and Scouler Villow (,Salix rcouleriana) and Honey-
snckle (.Lonicera atabenlir) were dominant shrubs io the l1-39-yearold sites. The
dominant shrub ir the 40-79-year-old sires was Huckleberry (Vacciniam netnbrana,
aexm). Wil<l Ginget (Avrenm caatlutrm) was the dominant forb in the 80 f -year-old

sites and H'uckleberry (V, mcnfiranacetm) the dominant shrub. In all successional
stages, Craod Fi (.Abiet grand,is l was the dominant tree species.

Each of the eight study sites contained ooe small mammal trapping grid measuring
100 by 100 m (1ha) with permanently marked trap srations at 10-m ioreryals. Two
Sherman traps, baited with rolled oats, were placed at each trap station. In each of the
two areas, approximately two weeks were speot trapping the four study sites. Each grid
was trapped for seven consecutive days during August of 1978 ad 1979. Grids were
checked in morning, afternooo, and evening. Traps containing animals were reset
immediately. Dara recorded for animals included species, age class, sex, trap locatioo,
reproductive condition, and weight. Each animal was toe-clipped for identification then
released.

Using a GSK starisrical analyses described by Grizzle et al. (.1969) , ao X2 tesr was
used to compare the proportions of animals caught in various stages of succession. For
each species, we first tested the null hypothesis that the three maio effects (stand age,
area, and year) *'ere independent. Since in all instances the three-way test for iodepen-
dence, was significant (P < 0.05), we then tested two effects for independence, with
the remaining effect fixed at a given level. Generally. the staod age by year withio a
given area test for independence n'as ooosigoificaot (P ) 0.05)l we therefore com-
bined the data for each year within a given area. Thus, because there appeared to be
some heterogeneity between area I aod II, mammal abundance trends within the four
successional srages were analyzed separately for each area, with year treated as replicate.

Results and Discussion

Four species rvere captured in sufficienr numbers during both years for analysis of rela-
tive abundance trends (Table 1). These include deer nice (Peronyscas maniculatus),
red-tailed chipmunks (EutanLiut rr.t'icaadus), western jumping mrce (Zaput ptincepr),
and red-backed voles (Clethtionnl.c gappe ). With few exceptions, more individuals of
all four species were captured io each successio[al stage in 1979.

In area I there was an increase in the rotal numbet of animals captured as the years
since clear-cutting increased. Deer mice were rhe major contributors to this abundance
trend- In area II this trend was not as apparent primarily because of the relatively high
number of animals captured in the 1-10-year-ol<1 successional stage. Although in a dif-
ferent forest type, Pearson (1959) also found the relative abundaoce of rhe total small
mammal fauna generally to increase ftom early seral stages to maufe oak forests. He
noted rhat between the 16- and 46-yeat-old stages, grassland degenerated and the small
mammal population decreased abtubtly in abundance. lVhen the fotest matured, mammal
abundaoce increased.

Oo the sites we investigated, the abundance of deer mice generally increased as
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TAIjLE 1. Number ol animals caDtured (1400 lraD nisihts/successional slase/vear) within tvo areas

ol the Clearwaie. National Forest in ldaho Each area coniained lour siudv sites, suc-

cessionally reDresentina a range lrom clear-cui to malure Iorest Dala were galhered in
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succession proceeded to climax. In both areas, significantly (P < 0.05) more deer mice

were captured in the 80i-year-old successional stage thao in the 1'10'year-old succes-

sional stage. Other authors (Hooven 1969, 1973; Hooven and Black 1976; Stcr'k 19761-

Martell and Radvanyi 1977; Ramirez and Horoocker 1981) suggested that eady seral

stages ale most attlactive to deer mice, while Harris (1968) and Petticreq/ and Sadlier
( 1974) reported little differeoce io population densities between successiooal stages

Ve were surpised to find deer mice more abundant in the oldest successional stages

and suggest additional comparisons should be dooe, including determination of factors

that might influence the distribution of deer mice in spruce-fir forests. Factors thought

to influeoce the distribution of deer mice include food and cover ( Hooven aod Black

1976, Martell and Radvanyi 1977, Ramircz aod Horoocker 1981); intrasPecific beha-
vioral interactions and predators ( Stock 1!76, Sullivan 1979); and long term evolu-

tiooary selectioo ( Hooper 1942, Foster 1959).
'!fe 

then compared the total numbet of red-tailed chipmunks caprured in mid-

successiooal stages (11-39 plus 40-79-year-old sites) with the total n'umber caught in

early and late successional stages. In area I, there were significantly (P ( 0.05) more

chipmunks in midsuccessional stages than in the early and late successiooal stages for

both 1978 and, 1979. The relatively high chipmuok abundance for mid-successional

srages may be related to possible prefelences lor Nder (Alnus sPP. ) thickets (Hoffman

1960). Such thickets were particularly commoo in mid-seral stages within area I. In

area II, this trend was also evident for 1978; however, in 1979, more chipmunks were

caught in early aod late successional stages than in mid-successional stages This phe-

nomeflon was primarily due to the over three-fold increase in the oumber of chipmunks

caught in the 1-10-year-old sites.

In general, litde is known regarding the effects of loggiog on red-tailed chipmunks

More has been reported on the congeneric Towosend chipmunk (Eutatnius toutn@rdii)
(Gashwiler 1959,1910; Ahlgren 1966; Hooven and Black 1976). Generally, chipmunks

prefer timber and shrubby-brush areas (Tevis 1956; Hooven and Black 1976). Follow-

ing cutting, population densities were reported to decline; but three to ten years later,
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deosities were two to four tinles glearer thao virgin forests (Tevis
1959, ]97A).

Gashwiler

Fex'chipmunks rvere captured in the rnarure forest. Possiblv rhe presence of the red
squirel (Tan :cittru: l:tdtoninrs) has an influence on chipmunk disrribution. Broad-
books (1970a) observed pine sgulurels (T attias cittra.t dolglati) chasing yellov' pine
chipmunks (Eutatnit.r anoen/1i) {tom the viciniry of squirrel food caches. Else$'here,
however, Rroadbcoks (1970b) suggests rhar rvhereas the tqo sciurids may overlap in
food aod habirar, competition is reduced by each specializing in certain plant foods-
the pine squirrel in fresh pine eod fir cones, and the chipmunk io seeds and flowering
plants.

For both years, we found western jumping mice significantly (P ( 0.05) more
common io the nid-successiooal stages of area L These mid,successiooal stages co!r-
tained the greatest coocentrarion of Vil low ( Salix spp.),Akler thickets, reportedly a
preferred habitat type (Hoffman 1960i Whiraker 1961; Browo 1967). In area II,
jumping mice \vere more common in the early and late successional stages. In this area,
however. the sample size s'as small io all successional stages, and the results from rhis
group of successional stages are inconclusive, as \t'ere mosr of the references we con-
stlteC, ot Zapat and forest successioo (Rickard 1960; Gashwiler 1970; Hooveo and
Black 1976; Ramirez aod Hornocker 1981). It is noteworthy that $i/ i l low-Alder thickets
*'e!e flot as common in the area II sites as they were in area L

Though a few investigators (Bron'o 1967; Clark 1971) have srudied preferences of
jumping mice for different habitat types, studies in all successional stages are lackiog.
In cornparing the relative abundance of jumping mice in cur and uncut forests, Srock
( 1976) found jumping mice to be morc closely correlared with rhe local availabil ity of
suitable habitat rhao wirh overall cover deosiry. He found suirable habitat occurred on
both cut and uncut sites. JLrmpiog mice are generally considered inhabitaots of grass-
bordered streams aod meadows (Davis 1934; Hamilton 1935; \)Thitaker 1961; Stock
1976). Hoffman (1960) and Bro*'n (1!67) caprured rhem in moist aspen groves,
willoq'-aider thickets, and damp forb-sedge meado,*'s. Gerz (1961) found meadow
jumping mice ( Zapts hrdsoniat ) also inhabiting moist situations and suggested that the
type of vegetarion d id oot influence che local distribution. \X/hitaker ( 196 J ) , however,
believed soil rnoisture had no effect on jumping mice, excepr indirecly as it influeoced
vegetation. Our results geoerally concur I'ith the view that jumping mice are mosr com-
mon in forest stages containing willow-aldet thickets.

\fhen rhe number of captures of red,backed voles for the 40-70 and 80*-year-old
sites are grouped and compared rvith rhe number of voles captured in the 1-10 and
11-19'year-old sires, significantly more (P ( 0.05) aoimals were found in the oldest
two successional stages. Most consider red-backed voles ro prefer cool. damp, virgin
forests (Tevis 1956; Hoffman 1960; Rickard 1960; Mortis 1!6!; Srock 1976; Ramirez
aod Horoocker 1981). Strxk (1976) found thar s'hije red-backecl voles favor habitat
providing dense overstoty, the voles did not oecessarily prefer a high percentage of
glound cover. He ofren found clearcur sires to conrain high percentages of ground cover.
He often found clearcut sites to contain as much or more ground cover as fofests, yet
clearcut sites sti l l  did not produce any voles. Hooven and Black (l!76) showed thar
removal of t imbet and reducrion o{ vegerarive cover reduced habitat suitabil ity. Others
may be removed, enough slash debris remain ro provide a closed canopy at ground level
suggest rhat logging does not affecr red,backed voles, and rhar even rhough rhe canopy
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(Tevis 1966; Gashwiler 1959; Ahlgreo 1966). When maragement Plans call for logging

and slash burning, the habitat is significandy reduced to cause a decline in population

level. !flheteas Ahlgren (1966) reported popr:latiofl levels begao to achieve Pre-
logging levels three years following cutting and burniog, in our study this did not rrcur

uotil approximately 40 years.
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