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Srnall  m.rnrrnal populat ion-s plar imporianl foles in

subalpine ecosvsterns. l)al lerns of srtt 'cession ancl

specics composil iort of foresls mav be alto-ct l

through secrl  consumplion pattcrns ol nl icc, \oLes.

and chiprnunks (c.g. , \bhott 196I. 'sul l i ran 1979.

Halvorson 1982. Vudcr S.r l l  1992). Sirni lar lJ.
( l is l)ersion pattelns of hvpogcorrs rn,vcorrhizal lungi

occurs. i tr  par1. frorn thc cl ispelsal oi spolcs bv

squiucis and volcs lhich fccrJ on the hlon pround

1r'Lrir ing botl ies (I 'ogr:1 and' lr :rJrpe I978. NIaser ct

al.  l97[t.  t  rc arrcl tr ' lascr- l9B2). The srtcccss o1

roung conifc'r-s rnav dcpend on whethcr thev suc-

cessfulh form a svrnbiotic rclationship rvith mrcor-

rhizal lungi ( l \{arks ancl Kozlortski 1973 cited bv

l\{:rser et al.  l97B). In adrl i t ion to their intcrac

tiorr rr ' i th prirnar'-v producels and decorrr lxrsers,

smrll rnarnmals are esscntial prev frrr selerll sLrLal

pine carnirores including boreal ouls (Aegolirrs

firrcrerrs) (Ha--vlard et ttl. 1993). great glav o\tls

lSt.r i t  nebulosa) (BuLl ei rz1. 1989i. and Arnel ic:rn

maltcn (,\-lalfc.\ aneticatt.ul ((llalk el a1. 19[]7).

Furthermore. small  mnrnrnals thenrselr 'es prcr

ul)oD insc(1s and nrar ini lucntre lhesc la\a (c g

Johnson 1961. \ ' Iartcl l  and fr lacaLrlal l981. \ Ier-

r i t t  l9fJ I  L
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Despite thc irnportant functions of small  marn-

rnals in subalpinc and rnontane ecosvslcms. cur-

rcnt Lnol lr :dge docs not proride a sound

undrfstanding of srnal l  nrarnmal distr ihrrt ion and

abunclance :rmong snbalpinc habitnts in lhe north-

crn Rockv frIorrnt:r ins. E.r ist ing I i tcrature plol ides

a l imitccl geographic basc arrd i-" dcrived primar-

i l r  l rorn sirol l- term (l  or 2 vear) sLudies. Trro

sLLrr{ ies hare eramined small  rnarnrnal communi_

tics in subalpine lbrcsts in Wvoming. Raphael
(1988) describcd the abundance anrl habitat as-

sociat ions of srnal l  mamnrals in subalpine Ibrest

n . r - ,  r l  nn  3  re r r -  , ' l  i n t en - . r ,  l i u  t r l l l ' p i ng  n re r

2 tatcrsheds. tsnrln (1967), during 2 summcrs.
- e m 1 ' l - d  1 2 7  - i r - -  i , ,  l l r "  \ t - , 1 i ,  i n ,  R , , "  n o r r n l ; r i r r '

including rnanv sitr- 's r i thin the subnipine- Over a

3-vcar span. l \{ i l lar et d. (1985) sarnpled 102

subalpine sites in Alberta. Wil l i . rms (1955J erarn-

ined srnal l  mammal rrornmunit ies i l r  montane

habitat-" in Cololado. Screral stut l ies havc crrm'

parecl srnal l  mammal abundance in harlr:sled and

unhar,,esled silcs in the RocLies (e g Campbell and

Clark 1980. Halvorson 1982. X{edin 1986. Scriv

ner and -qmith l984. Rarnirez and Hornocker

t 9 { l t ) .

Wc col lected data c- 'n thc rel:r t ivc airundancc

rntl  habitat assotiat ions ol srnal l  rrammals in the

ui lderncss of ccntral ldaho. These data complc-

rncnl lhose of cal l ier sttrrJies b,v lurthel ing thc ba-

sis 1or inicr l ing palterns of species disLrihution



and dctcrmining thc c\ lenL 1(l  $'hich patterns arc

similar- arnong gcographic localcs. Fel' stuclics har'e

examincd small rnarrrrnal-" liom subalPine Iir (,1&rles

Lasiocurpu) forests in [r]aho. Fuflhermore. our

slurlv examincd a l :rndscapc lhich hacl not er

pericnced catastrophic cl isturbance ( i  e. stancl

r-cplacenlent trcrr ls) in at lcast 100 years. Thc lor

est stands re -qamplcd uere mlturc arrcl older 1or-

est in u landscapc llrere oldel fofcst predolninaLes

Study Area

Sie eraminr:d habitnt usc lir small rnanrntals in thc

l T , , . r n l a i r - , , 1  . ,  n t r i r l  l , l , r h u  . n  t h ,  | ' , r l l r c f n  l ' , ' r r i ' , r l
olrhe 956.5]5-ha l ' rank Chulch. l t i lc l  ofNo Re-

turn S' i ldelness (RNRW). Thc sludv alcr lav

r i Lh in  r  - 15 ,000  hapo r t i on  o l ( i hambc r l a i n  Ba

sin thich ertends frrrrn 1.580 to 2.191 m cloa-
r i  , n  o n  . r  I ' i g l r .  d i - - , , 1 , , 1  t , l a r e . r r r .  [ l r -  - r r t i | e . r r , . r

is mountl inoLrs but lacks sLeep jaggcrl pcaksl lert

slopcs crceed 501o.

Chambc'r l :r in Basin l i r :s in the r lDier l i l i  zonc

anrl conifer for-csl <'o!et-.  olcl  g.-)oi of thc area
(H:rvr,rarcJ et o1. 1993). T,odgepole pinc \Pitrut cotl'

lrrta) dominlle.l Lhe lblcst. especidlv in cold-air'

drainages r '-herc nronospecif ic stands of this spe-

cies corered Are.rs cxceeding i300 ha. Lodgcpole

pirre -rtands gcrreral l ,v ercccclecl L201cars old and

some st i l rrds inclLrdcd 2 or rnorc agc classes of

pines. South facirrg slopes bclorr 1.825 rr sup-

l)orted opcn lorest ol 60-1110 cm d;ameter-at-

brcast-height (rJbh) ponclcrosa pine (f  inas pon-

rlerosn) ancl Douglus-fi r lPseudotstLgtt nLcnziesii)

Limited r ing.nLLrlts sugg{rst thAt thcsc slands e\-

ccc.led 250 vcafs since thc lasl stand lepiacenlent

disturbance. Large l , ;oocly debris rras present on

thcsc sites but nol abundanl. Sie reler to thcse

frrr-ests as mircrl- t 'oni l i r .  On cooler asPccLs up to

2.000 rn. Douglas-f ir  clominatcd rrnless l i rc had

l)rodlrccd a Lxlgepolc pine l i rrest. Nlanr ol the'.c

stands werc ol l  fo|est l i th s{rveral canopv la!ers,

nurncroLrs hrge diarnete| trecs. and some large

*oodv dcbris. Douglas-l lr  forest-q t 'erc mired r i th

subalpinc' l i r '  l .Abies lasiouttpuJ anri Engelmann

spru(e l . I ' i (co engcLn annii)  up to 2.200 m. Al iove

2.000 rr.  spruce i i r ' f rrrest occupicrJ sites rdthoul

rc( enl lir.e.

Xleadols and olxn shrLtb l ields covcled {370

of the :rrea. Sagebru-"h bunchgrass (,'lnenririo spp.

I'estuttt itkrhoensisl slopes *ere thc most conlmoll

open h:rbitat belor 1.850 r whercas Lole.t

rneadows and $ i lLor{ (^Sa1ir spp.) bogs occurrecl at

highcr eleral ions. Aspen occurrccl in small  clumps
(usLral lv <0.5 hal belor '  2.1(X) m :rnd covered

< I (/o of the landscape.

For the CharnberLain stu{lr  si le, 1rc r lassif ied

the lunclscape b-v dorrlinant orcr-slor! \egetatloll rrs-

ing color 1:5{300 aerial photographs. Rank ordcr'

ollandsrape colel-agc lrorn rnosl lo leasl dominanl

lcre lodgepolc pine. Douglas-fir. spruce-fir. rrixed

.onifer'. meadolr and shrub-lield opcnings. and as-

pcn. Lc,dgepolc-pine lbrest corered oler '5Ooi o1

thc Chamberlain slLldv area.

Clirn:rte at Chamberlain Rasin has a st long Pa

cilic coiNlal inlluencc duling l'intcr brrt ltrllol's eon-

t incntal patttrns in summcr {Finkl in l9f l f l ) .  At

1.700 m clcrat ion. Charnberl:r in Basirr Crrald Sta-

t ion receives 76 cnr of plecipitat ion per'  ,vear (50oi

as snolrfal l)  and snoN depths relch 50-90 cm At

2.150 rn. ?0Yo of plecipitat ion is snolfal l ,  and

snolr depths excccd li>0 crn. Ihe frost-liec pcriocl

r r  1 . 7 0 0  r r l a - r -  3 - r -  1 0  , 1 , ' ' - .  l r r  J ' r l ' -  r n  r r i m ' r n '

tcnrperalures avcraged 2Bt C l i th averagc rnini '

nlums of5c C; in l 'ebruar-v. dai lv tcmPeralure ex-

tremcs averaged 5' C rnarimurn and -20" C

rninimum ut I .700 rn.

Methods

Sma Mamma Trapping

Snap tru,J.tpi.ng. -Sndl mammals tcrc sampled at

? sitcs rrsing muscurn -"peci:rl snap traps baitccl with

peanut bul lef and rol lcd oats set in a feclanl iul '

9 x 10 grid {90 traps) t i th 15 m spacing. Traps

rterc tlecked dail-"'' for 7 da,vs. t)nc or 2 grids wcrc

lrappecl at a Lime so thc l fapfinf( scquerlce eri_

tcnded oler a 6-ueek period in Lhe spl irrg. The

ordel of trapping movcd from lort to high eleva-

t ion si les so that the phenolopl ol each sitc rtas

s;miLaI at t lapping t ime. Crids u'ere trappccl in the

samc order erch vcar although scrcral grids \rcrc

added to the -<ud,v during the 5 verr in'rest igation
(gricls were aclded as morc ficld help becarrrt arail

ablc rJrrr ing the -. tudl and the impoflance ofSPIUce-

fir forest as boreal otl forrging habitat lrcane ap

parcnt).  The l irst gricl  las begun l9 NTav in 198'tr

and 1985. 26 l \{ar i986. 22 l \{al 198?, antl  2i l

Nlar 1988.

ln I 9{1.1. 1 gricl rvas placed in r-'at:h of 3 vcgc-

tat ion ttpcs: sagebrush-burrr igrass. JorJgelxrle pine

irresL. :rr d olrl nr ixed'conili'r' forest. ln 1985. these

sites \rcre Lrapped in Lhe salnc order. r\  l r t t

mcadrN. a sccond l)dgepolc_pirre stand. and a rrla-

ture f)ouglas-l ir  ibresl si te u'ere acldcd in L9B5

-small  Nlamnral Communitr 115



Stat stica Analys s

Macrohobitat. Brold hubitat assot:iations of small
rnanrmal spccics rrere eramirled bv compaling thc
fr-erluencv of capture 1or cach spccics across r,ege-
t l t ion types. Wc crarnincrl  sirnple {requencr oi
capturc valucs falhef than enrploying A lnorc com-
plcx nrodcl because tht: claLa did not 1it thc ssump-
t ions of morc sophist icated estim:1tols. Sir l rcrtcd
r ' . r r l t -  f r , ' r r '  - n .11 ' - 1 r . 11 f  i ng  . r nd  p i t - t r r 1 ' g ' i r r g
sep:rrately. Neithcr mcthod ran gi\  e a completel-y
acol latc ranking of species lrbundance $ithin lar-
ious habiLat-".  By using both nrcthocls r le sought
to sample a broad r-angc of rnanrmal species and
rank the ilnportancc ofl'ariotrs ,regetation tvpes for
each specrc-(,

Xl i trolnbitat.  -We e\amined the microhabitat
chararLerisl ics oi ibrests uscd bv small  nramrnals
within thc studl arca using a pr-inc\ral components
analvsis (PCA). For this an:rl1'sis rte first dcvclopcd
r  l o f - - l  \ cge l , ' l i u r  o l r l i n . r l i un  I ' J - , . 1  , , r  \ Fe . l r l i \ .
strLrclural I;atules mcasurccl al both the random
locations and thc tr-rp local ions (101 sites). This
analy,.is includccl onll forest site-r becruse ol thc
problcms assoriated r i th examining disjunct gra-
dients. For Lhe P(lA. \{e transforrnc{l  the slructufel
rariables to Z -ccolrs (l'ic1ou 191!1) lrrior to anal-v
sis. lhis arral, 's is clef ined the principal componcnt

axes descrihing prirnarl' gradicnts of the fr-rrest
hal i i tats o{ the ( lhamberlain sitc.

.{ f ter eramining the ccological paLtern of lhe
habitrt  gradicnts dcfinccl bl those principal com
ponents lr i th ciganvalues ) l .  we compared thc
forest str lrcture at thc l . l  fofrsl  pit  trap -. i tes to the
nLlmber of mammals captur.c( l  al each site. To do

so. $e calculated the Spcarman rank corfelat ion
bet\ ' !een the p ncipdl componcnl s(ores and lhe
abundance of crch srnal l  namnlal species. This
analvsis crcluclcd pit trap sites in open hrbitats (n'ct

meadow and sagcbrLrshJrunchgr:r.ss). lt vor tl halc
becn inappropriale to include these in the I 'CA bc-
cause thev .rrc nol parl of the "[bre-st'' habitat
gradient.

Results

Habtat Use and Featve Abundance

Conrparirtn of san4tLing rnetAods. - Snap trapping
ancl pit  t lapping di l fer in sampling cff icicnc,v for

dif ferent snlal l  mamm.rl spccics (S i l l iarns and
Braun 1983). We caphrrcd a broacler arra"- ofspe-
cies in pit  trdps lhan snap trals (Table-. l .  2).
l'ocku grrpher lThomomls talpor'dr:s). golclcn-
mantled €ilound sqLrirrcl (Slcnrrrplilus lotcrolis).

T - { B L [ 1 . \ u n l l l r ' r o l j r r r l i r i r ) l a l s e a p t L r r e c l 9 r l 0 s n o p l r u P P j l r g g r i l l s a t 7 s i t e s i l C h a n l b e r h n i B l L s i n . l r l u l l o . u r i n g 1 9 8 1 . 8 8 '

Trap  s i res  o re  r t rekr l  h r  r l ,d i ran t  o re l i td r  reget r r ion .  l i r ch  g r i r l  r+  n rn  fo r  7  dars  dur i rg  la te  1 l l r  o r  ea fh  Jun.

for the nurnber ol rear listrrl-

Srg" \\ (il trlid(h\

i i J  ) .s l

Adu l r  Jur rn i le  {du l t  Jurenr le

Iiouglu-lir \li\ed coniler Spruce fir

1 1  \ h r  1 5  ' F l  1 2  r N )1 1 t I ' n
Lodsepole 2'

Ar lut  lurcni l :  Adulr  Juveni le Adulr  l ! rdr i l ,  r \ ,h lL luvrniL

J. cfirrui iJ'

Ton iu  unuenu:  l8

Clauqtntr vlninu" 0

tuanu\LLdtrLt J

guptul 0

intPnnll;L\ 0

l/icrutu, montorar rnrl

ll. lotgteu.lu: i

Zqta pnnccps )

(l

t)

0

0

I

3
lr

0
I
0

I

u + { )
0 0 0

i 1
0
0

l)

6a)

I

0
0

1 . i

'Lodgepole pnre ioresL with lLrsh :rrlc:trrr v.s.retidr and some do$ned loss.
i lo r lgcyro l r .p i rc  l i , r r " t  r ' i th  d r '  Ld  eF lor \  rnd  no  do$re , l  ogs .

Shrer"s rere nor rged.

Srnali  Xlammal Corn munitr l t7
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Srge S lt nr.rrlov Lodsrpllr

12 .91  r2 .8 r  1 j ] . 3  r
-\1tuk,. hotlonr -rpN.e fir CofJllfienl

1 2 . 3 1  i 2 . l r  o l  u  i l i d r

llintu, tnottrntus tLl

To ld  per  1000

l)
2 . 1

0

0

1 . 1

3 .8

0

;.9

0

i l . ;

1 6 . l

0.1

l)

l)

0

1 . 1

(l

0

t . i l

0 . I

t)

; . 1

; . i l
(l

2 . 1

0

0

0

t . ;

t . ;

2 . ;

0

0. iJ

0

l l . ;

0

; . 5

0 . 9

0. : l

l)

0

:1.0

1 . 5

0

l)

0

; . 3
0

2.0

0.: l

0 . :

(l

0
(l

33 .5
0
0

0

0
0 . 1

0

2 .2

t3 .9

0

0
0 . 1
Lr.+

22.1

l l .1
0
0

0

1 . 2

) l .  t -

1 . 2

0 .B
(l

0

L il.:l

0.118

2 . ;

l . l  I

tJ.:13

3 . 0

0 . 9 l

0 . ;  l

1 . 2 9

1 . 6 3

1 . 9 0
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red squirrel lTuniut:iunu /rzrJ.sonirro). l,".ease1
ll:luste[a ernin.eu). and tater shror' lSoret pahu-
,rr!)  $crc captured in pit- traps bul nol snap ttaps.
l i r l  each of thcse species erccpt pocket gophcrs.
hortcrer. onl,- I  lo 3 indir. iduals \ \cr.c captured
clur- ing tht cntire stuclr.  Becausc ol the size ofthc
Lr-aps cnrploved arrd lrccause ol lr  Lraps rrcre nol
placecl in trees. ncither tr ' :rplr ing mtthod lm er-
pected l() cfiicientJ_,- sarnplc rnamrnals ovcr.
- 150 g or ar-borcal species.

(bn-. idcring terrestr ial manrrnals le,.s than 150
g. lhc pocket Solher was the species rnost clilTeren-
tiallv sarnplcrl bv the 2 rnethods. Pit traps capLurcd
pocket gophcrs on 5 si les. thcreas snap lraps dicl
nol captule this spccics. !  ol the : l  lnosl lrcqueDtl l-
,  J l ' l , r r cd  - t , ' ,  i , ! .  h , , se re r .  I ' i r  r r nd  - r r . r l '  r r . r l , f  i r r ;
, '  i t ldcd similal res ul l  s.,Southern f ed-backccl voles
lClethrinomts gappe ). shrels (.Sorer r ngrolr ancl
5. cinereus). and dccr rnice (Perorn.\'ttus nranicula-

tui) n'ere the rnost iicguentll cal)turcd species l)I
both metlrods ( lables 1.2). To con4rare the 2 trap
ping methods. \rc ct i lmined caplure r: l tes (frc-
quencv of captufe) for these 3 small  rrammals
rcross \egelal;on trpes. Cal) lurc rates ol southcrn
red-backed loles in pit  and snap traps lere
strongl,v relatcrJ (Spcarm:rn rank correlation. rs :

0.9,1). Thc 2 trapping nrelhods also r.esrr lrcr l  in
-similar rankin: i  lbr shrol abundance (nl = 0.751.
Capture rate frrr dccr mice di i lercd {n ( 0.10)
rnainlv bccause pit  traps in Douglas-f ir  forcsls cap,
lurccl ierr mir 'e. $'hrreas lhe nLrmbcr ol snap-
trrpped rnicr las highest irrr this habitar. Othcr-
l ise Lhe rank order of the habitrts rvas sirni lar ibr.
snap and pit-trap samples of deer mit e. l lascd on
Lhcsc rcsult-s we toncluclcd that the p:rt tcrn of hab-
itat use illustratcd bl the snap ancl pit tr:rpping clata
reprcscnt real ecological patterns rlnd not patterns
driven bv caplurc bias ol the sanrpl ing methrxls.

118 l l :rvr,;ard and Havrlat l



Throughout the remainder of lhe papcr lc l i l l  not
consider goldcn-rnantlccl ground -squi lrels. rcrJ
squilrcls. flving squirrels (Cltrurrorl_r'.r soDinus). or
lcascls because neither sarnpl ing rnethod is
desigSred Lo r ' f ic 'ct ivclv sanrple these species.

Ilektt e abutttktnce ol snrull mamrnaLs.
-Southr:rn rccl-backed loles and shrels t lonrinatct l
the small  mamnral cornmunitv at ( lhamberlain (Ta-
blcs 1. 2). Nurnber'-q of shrels antl  southeln red
backed voles capLLrrc'r l  in pit  traps and snal treps
lere each at lcast 3 t inres the numbel ol otho'
srnal l  rrammal species. The numbers of r lccr rnicc,
: l l icnrtm spp.. nestcrn jurnping n\ ice lzapus lr i l -
r  e,pr).  lcl lorr-pirre chipnrunks lTan i  ns amocnttsl.
end pocket gophcrs rrcr-c each sirni lar irr  nrag-
nitudc.

Thc numbcr ol srn:r l l  mamnrals captLrrcd ( lump-
ing all sper:ie-s) $a-c grealer in spmcc-lir lbrest than
other habi lats. NLrrrbcr of individLral-.  c.rptured in
sprucc-f ir  forest was near' lv doubie that oI al l  other
reget: l t ion lvpes. FcNcr incl iviclual-* r 'ere cal lLrred
in lodgepole pine iolesL lhan {) lhcr habitats ( ln
b l e s  l .  2 1 .

Bntad satle hobitat associatiorLs. Ste corn-
binerl  Sr-,rer l  ogroDs and S. cinererrs for discrrssion
of cl istr ibution and abLrnclancc bccausc a high
proporlion of shrews tcrc not iclcntilied to -sper:ies.
Tn gcnclal. holever'. 5, r,a{irarlr\ rlas morc common
in non-ltrresterl  habitat lhi le ,5. r: inererrs las thc
nrorc cornmon shrerr in the spnrcc-f ir ' forcsts. \ \  e
caftured shfe$s at al l  pi t- t lap sites. :rnd \af ial ion
in ( rplurc rates arnong habitats u'as lot comparcd
to other stnal l  mamrnels (Tablc 2). Shret 's rrere
more rbuni. la| l l  in sprucc-l ir  lorests than oLher-
\cgclat ion t lpes. Based orr pit trap sarnplcs. shre*s
' l " r r i r r : r r ' , 1  t l r ,  - n r . r l l  m . r r n n l r l  ,  n r r r n r . r n i l i . .  i r r
lodgcpole pine. mi,.ed-trrnifcr. and unlbrested
hab i l a l s .

\  r ' a t - r . l r r ,  r  s r r -  r ' . r n t r r r e , l  r ' i t h . r  1 , i r  r r . r 1 , , , r r
: r  - i n 5 - - i t ,  i n . r  s ,  t r n e . r r l u r r .  T l r i -  - t -  \ . J -  i ' , r ' , -
dalcd for several leels earh spring ud las 1o-
cated l i thin 50 n of a small  perennial strearr.

[re foLrnrJ vcl lol-pinc chiprnunlci in al l  habiLaLs
c\ccpt spl lrce f ir  bottorrs and splucc-f ir  uplands.
( ihipmLrnks rcrr:  onlv cdptuled ortce al a $el
rneadol si tc (snap trapping). Caplure r-alcs l ,crc
thc highest in the clr icr habi lats - sagehlush
bunchgrass (s'ral) l rapping) and mired tonifer '(piL
r rapp ing , .

Pockct gophers tere caLrght in al l  habitats cx-
cept mixed-conifcr ancl spluce bottonrs. I) ir l

mounds and 'soi l  r .opcs' seen throLrgh()ut l l rr  sludv
alca sugpiested thaL lxrckcl gophcrs usecl I  but
the rnost rockr habitats. I ' i t - t lap capture f:r les (| f

1xx'ket gophcrs tcle highest in lodgepolc pinc for '-
cst and sagehrush-bunchgrass habitats.

\ \ ,  ,  r r 1 ' t r r r e d  d " e r  m i c '  r r  u l l  r ,  y ,  t r r t i u r r  t r 1 , e -
excepl \ \el nrcrdolr ' .  Pit  and -snap-Lrap samplcs
tl i f feled. holerer. in the rank or-dcl ofdeel mice
r,alrtrrrcs acr-oss habitats. ln f i l - t fal) sanlplcs. i lccr
rnicc lcre mosL l iecluentlv r.apturccl in sagcbrush-
buchgrass habitats whoc thcv lele the rnosL frr:-
querrl lv captLrlcd rnamrnal. Deer rnice rerc also
l r ,  ' l J c  , l l \  . , , t ' l , r . d  i r r  r r r i r ,  ' l . . , n i [ ,  r  I , r  p i t  t r , 1 1 , - .
bLrt rarelv in Douglns 1ir.  Snap-trapping lcsults
showed f)ouglas-f ir  as lhc lnost irnport:rnt habitaL
for dccr micc iolloled bv mired-r.onifer. lodgcpole,
and sagebrushJrurrr.hgrass. l)uring 2 vears ofsnalr
t r . r p l , i , r v  i r r  t h ,  - p r r ree - f i r  g r i d .  r r , '  d . - r  r r r i , ,  s ,  r ,
captLrr-cd.

,Southcrn rccl-backed voles occLrrred in all for-
ested \egeLatioI Lvpcs bul captl l re t t l tes \\ere lo\\
in loclgcpole pine and rnixed-cronifcr forcst. ' fhe
species \\as abscnl f |om nonfore-rted sites. Jn both
spruccJir and l)ouglas-l ir  foresLs lhc biornass oi
sol l thern red-hacked r 'olc capturcs exceeded lhaL
of other small  rnamnrds. Souther'n recl-backr:r l
rolcs lrcrc captuled in boLh pit  ancl snap ttaps
rnore IrerlLrentlv in spmcc-f ir  ibrest than in othcr '
t lpcs ( lnhles l .  2J. Arerage piFtr lp cupture rates
across al l  vcals and sites were 2.2 Lirnes grcatcr '
in upland spruce-l ir  lhan {) lher lvpcs. Snap trap-
ping indicaLerJ cvcn largcr di l lerenr:es in rerl-
backcrl  r ,olc abundance betteen sprucc-f ir '  and
i ' l h ,  r  l \ p .  - :  n \p r Jep  - r r a l ,  l f r l ,  .  i r p l , r r i  f J l c -  i r l
sp|uce-f ir-excccdcd al l  other lbrests bv an or-dcr
of magnitude.

Hcather r:ole-q \Pln norttttt t t in temtctlius) tt ere
r-arelv caplurcd (B incl ividLrals in piL and snap l fap-.
combined). vet thev *ele frrLrnrl  in al l  forested vege
trt ion lypes. No nore than 3 indir. iduals lere cap-
lured al anv single t |ap site (a single' upluncl
spruce l i r  pit  t lap set):  orrh a singlc incl ividual *as
ci lplurcd trt  other sites. fhese roles r] id not occut
in anl of Lhe non-forestcd tvpcs.

Xlontare roles ('1'lirrroars rnonianus) and long-
Lailerl vrrlr:s ltrI. kngicctndu-sl used narroter rangcs
of habitat thnn other comrnon srnal l  rnanrmal spe
cies. ln both the pit  and thc snap traps. \re cau:ihl
l / ic lr t&r spp. in non forested habiLats and a sin-

l i le spruce-f ir  upland sitc ( lables I.  2.).  I I i  nt.u.s
captruc lates rrere higher at sagc b r u shJ)unchgt ass
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sites uhere .l/. longrzudrt wis molc frcquent than

::;;:,,:*o'' 
\there f,I nlonrlrlu,s was mosr

W-estern jumping micc wcrc ibuncl in all h:rbitats
cxccpt l)ougla^s lir ible-rt. Despite lheir relative scar-
ci lv across habitats, jumping nricc rere the most
frcquent\- caplured -species in I Lrclgepole pine sitc
(Tablc I ). Traps nithin lodgepole pine t'here jump-
ing mice rere captLlred generallv rxrcurrcd ncar t'ct
areas \rilh lush undcrston vegetation

Species icltness arrnng Legeta[I)n t\)e\.-We t\-
. r n r i r r ed  1 ,e ,  i e -  " i c l r r r ' . -  r r r r , , ng  \ ,  ! ,  t . r t i L , r  hp , -  u *
irrg pit trap rcsults (e:<cluding golden rnantled
ground squirlels. red sqLrirrels, flving squirrcls. or
rrcascl, .) .  lor thi-r comparison re used piL trap
re-rulLs becausc lhis mcthocl sampled a rdder range
ofsnrall rnammals (e.g. pocket ppphers). In clecleas-
ing older. species richness was. lxlgcpolc pinc (7
-species). sprLr<re-f ir  upland (6i.  mixcd-coni l i r  (6).
sagclrru-.h-bunchgrass (6), Douglas-lir' (i>). u'eL-
meador (5). arrrJ sprucc bottom (,1).

[,4 crohabitat Associat ons

In thr- ' l rrccrccl ing scdion \ le de,.cr ibed bloacl
habitat associations of sm:r11 marnmals. Below rr.t:
rrill exarnine iurther the relatiorrships bctw.ccn for-
esl structure and srnal l  mamntal capture rates.

Based on analvsis of \  egelal ion measurcmcnts
lrorr l0l forcst sitcs t'e iclentilied 6 predominant
slruclural gradienls of hrrest habitats ar.ai lable at
Chambc ain. l hc predominant strudural gfadients
nere defined b,v P(id (Table i i ) .  Florn 2l sirnplc
slrucLufal ,rariables. I 'CA dcl incrl  6 componenls
with cigcnvalucs ) 1. accounting 1or 7506 of Lhe
o\,eral l  !ar iance. The sevenlh componcrlt  ac
countrd for less variance (4.750/o) than u'ould bc
e\pe.Led ft) f  anv orrc of thc original val iables.

\ le interpreted the pl incipal cornfonenls as
lbllot -":

- [ .  ( iomponent I  clesr,r ibcs a complcx gradient
florn highll structured. m:1ture and older forest
l i th manv canopv 1a!ers to voLrng ol aglqadation

at  Chambolan i  Bas ; i -  t ( l iho . ;n  1985.  Zc t r ,  oad ins  $us  0 . .15  th roughour .

t ' f in ( i ipa l , r ,m l ,on .n l

l i (a ,s i r )  r r ( ! \  2 .5 - i .6  c rn  dbh

Dens i t_ r  bees  ? .7  15  .Dr  dbh

Dens i t )  t r . r \  l5 . l  -23r , r r  r lhh

l ) , .nc iL \  r ra \  2 . '1 .  I  i l l l  cn  r lbh

D$i t r  t rees  3 i i . l5 :J  cm i lbh

l ) . , i s ih  rn ls  >53 r ' r r  r lbh

Dens i t '  - iags  2 .5 :J8 . rn  d l ,h

l ) i , , rs i r \  sn lss  >3 i i  on  db l r

Conifer .o\.J (Il D

( i , , i i l i r i 1 ^ . r  l . | 2  n

Con i ie r  ro rer  2 .1  1  n l

Con i i i r  ro rer  1 -1 'B  rn

C o n i l i  r  r o r c r  > 8  r r

Hor izor ta l  .o r f  f  , l i \ .b i t r

Io r  con i le r  re r t i ca l  dners i t r

H ig l  r  o r i l i  r  rc l t i r  a l  r l i r l r s i t v

Eigenralue

% i t r ian t  e rp la ined

0.66B

0.;33
- 0 . ; r 3

0 .553
0.51.1
o .7  67

0.514
0.666
0 . ;63
0.596

0 . 8  r 2
0.60:)
0.,1;9

-0 . rs2
0.6{J;

0 . 1 8 1

0. l7 i i

0 .501
o.122

0.,t117

0.611.1

0.607

0 .1 ; ;

5 .839
21.n
21 .4

0 . 7 1 5

0.161

3 . ? 7  |

I 8 . 0

l ; . 8

0 .  ?20

0.601

2.037
9. t-

5 5 . 5

L 7 1 : J

i l .3

63.8

0.55.-)

1 .223

69.()

0.68;

L | 0.1

5. : l

75.2
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st.rEJc lbrest i1ith littie r'ertical divcrsitv. 
'fhis 

com-
ponent r icscribcs the oleral l  phvsiognornv of thc
stand $hereas subse.luenL c()mponcnts lclate to in
dividual i iatures of f t) fcsl structure ( i .e..  unders-
1(]rv. ov{rrslory).

2. Conrponent 2 del ines:r gracl ierrt  with clcnsc
coler 0-2 m abore thc ground. numerous 2.5 to
1S-cm-dbh tlees and fit largc trccs dcscribing the
pos i t i r e  end .

3. Cornponcnt 3 defines a cl ine irr or:r:rrrrcncc
of largc trees ( > 513 cn dbh). high basll area. and
upper canopv (t),r  er.

l .  ( r " r r | o r r rn t  4  ' 1 ,  f i n , .  e  g rad ien t  i , r  t r . ' -
15.1 38-cm dbh with a r, ;cl l  t lo.eloped upper

5. (iomponent 5 describcs a graclient vith large
snag-q (> i ] [ ]  c rn rJbh) and l i t t le grass corer on lhe
posit irc cnd o{ the gradient.

"url ; .au-P.,n".,6 
is a gradient irr  folb ground

l sing thc first 6 principal cornponerrls r,,c com-
parecl lbrest slructures mcasured at 1.1 folest pit
Lfal) si tcs to thc number ol rnammals captul-cd at
,  r ,  h  - i l e .  s l ' e r rmr r r  r c r rL , ' , r r . l r t i , , n  h ,  n reen  p l i n
c\ral cornponenl scores and capture rate for 4 small
rnammdl spccics suggested dif lerences irr habitat
use (we con-siclered P < 0.10 as suff icient evi-
dencc to sLrgl icst a rehtionship and P ( 0.05 as
strong eviclence). Tn this analvsis. \re consi. lered
onlv thosc small  mamrnal spe.ies caplLrrcd in at
least hall the lzl forcstcd pit trap sites.

Southern recl-backed vole captur-c rates 1!ere
posit ivel l  relaLecl to complcxitv o{iblest slructure
(PCli (Spcannan l lankConelat ion ( ls :  0.61. P
- 0.02) bLrt nol relatcd to other grtrdients (Table
4). Shrews appeared to responcl posit i lc\ ' to in-
cfeased forcst compleri tv, increasing number of
canopv lavers, lorest age (PC1). ancl to sites l i th-

oul hea\1 €tass co!er but t'iLh large diarreter snlrEJs
{l ' (15). The presenr.c of a complete upper l ;resl
canofr covcr or high density oi L>-j l{ l  cm dbh
trees appcarcd associated with recluc,cd shrcr,; cap
tLrre rate (P{1,1).

Decr mousc capture rdte n'as not signif icantlv
correlated with anr of thc princip.r l  cornponents
sLrggcstinl i  that the rnice responded l() fadors un-
related to lhe loresl strllcturc cha|acle|istics $e
measurcrl  or lcre simpl,v ubicluitorLs in thr- 'sc l i r ' -
cst habitats. 

' fhe 
response of chipmunks to habi

tat structure cnntr-astcd I i th the other srnal l
marnmals cxrmined. The sign ol t .orrclat ions be-
tteen chipmunks and principal cornponents r, iere
oppo,. i te those of southern recl-backcd loles and
shrers. ChipmLrnk captures rrere especialh lcss
nurnerous il ibre-qt u,iLh cornplcr structure. hipllr
vert ical dirersity. anrJ manv lugc trees. or forests
u' iLh densc covcr 0-2 m abole the gnrLrnrl  (PCl
and l 'C2).

Discussion

Re ative Abundance

l'ilieen species o[ marnma]s lvcrc captured in pit
or snap Lraps in Chambcrlain basin but a rnajori tv
ol spcrics \rele not common. Onlv shrcn's and
southern led-backed volcs ltcre common ancl eren
thcsc spccie-s 1\,ele onlv comrnon in sprucc l i r

Fcrl stutlies ol small mammals in sub:rlpine
ibrests in the Rocky NLruntains have u-.ed trap liricls
or pit  trapping conlparable to ours. S.i l l iarrs
(]955)" Broln (1967). Camplrel l  and Clark
(1980). Ramirez anrl I lolnocker (1981). and l \ l i l -
lar et al.  (1985) trapped uiLh l-3 transccts rather
than in a gricl .  Halvorson (1982) arrcl Scrir 'nrr ancl
Srnith (1984) provide the most comparuble studie-s
lrom this rcgion. ' l 'hcir 

results -rugge-ql lhat thc

TABLE1 'H. la t i l ' j sh i I l s ( ' s l ) .a fnanR!nkcodeh

P i t l r a p S i t . s ' F . ( l | . s t s l r ! ( 1 ! ( . s ! s d e l i n e d h ! p i n . i p a l . 0 m l l ) l j . n | { a l b l l c s C r j b n l g s i \ g r a d h r t s
tu ,m ara l \s is  o f  l0 l  lo rs r  s i tes  n rc lud ing  the  l '1  t r lpp i , , s  l , x rL ion \ .  S isn i l i cd r  cor re la rnDs ar . ,  L ish l i i i h r i l l  a *P <
0 . 1 0 _  + * . / ,  <  0 . 0 ; 1 .

Pr inc ip r l  Con iponeDt

Clctltiottnts gayyai

Sorer ngnns end .S. .tr.r.xl

P c n"n $. Ls n"tni1 t Ll tl u.s

0 .61 ' "
0.5;* ' '
0 . 0  i
0..)8' i  +

0 .38
o . I t
0 . 1 2
0.6i1*i '

0.08
0 .  L0
0 . r 8
0 .21

0 .  L 1

0.191'

0.50

0.21

O.1.-)

0 . 7 9 +  *

t ) . 1 8

0.iJar

0.06
0 . t B
0 . 2 1
0 .0 r
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abunrlan<'e of roles on the spruce-f ir  snap-tfap gdd
aL Charnberlain are similal to other sites studied in
thc llockics. On our nrost produclir.c snap-tlap grid
(an ol i  splLrce-f ir  foresL). we.auShl an rremge oI
[J.l] recl-hacked roles/IO0 trap niglrts during u wcck
of trapping cach spl ing for 2 _""ears. Tlalvorson
(1982) capturuJ an averagc of 8..> and 6.1
volcs/100 tmp niglrts on 2 t imbered ploLs in i \ ' lon-
lana. Scfi \ner and Srnith ( l9t iztr) cal)tLrred an a|er
age of 2.9 roles/I00 -statioir nights (theJ had 2 tlaps
pcl station] on thcir olcl iblcst sitc in Area I arrrl
0.7/ 100 stat ion nigi l ts at the old bresl si te in Area
2 (-{reas I and 2 rrere dillelent stuclv arcas).

\either Halvorson (1982) or Scrivncr und
-\rnith (198,1) repo captlring shro,;s. In both
stl ldies" howcrcl-.  rnorc clrcr micc lcrc citplrrr-ccl
than on anl of thc snap-Lrap gricls aL Charnberlain.
On oLrr Douglas-fir snap trap g d \re captured 0.3
dccr micc/ l00 tmp nights; morc than on anl other
si le. Tlal\  ofson ( l  9t l2) repo|tecl an ar erage of 1.t l
and 2. i l  deer mice/I(X) trap nights on 2 t imbered
plots. In lclaho matute grancl-fir (,,l6ien grandis) lbr
esl.  Scrirner and Smith (1981) capturcd an alcr '-
age of 12.9 dccr micc/ l00 stdt ion nighls in Arca
l .  and  7 .4 /100  s l a l i on  n igh t s  i n  A rea  2 .

Raphael'-s (l9BB) stud_"- in -.ubalpine fcuest in
Vlorning prodtrccrl  a lcrr sinri lar- l ist ol 'species
and rclat i lc abundancc s i ls uc found in Iclaho cle-
spitc thc dif fcrcncrc in rnelhods (the S'voming stu. ly
placed lrap stal ions 200 n apa|t along - 1. ' l  Lm
Lranse.Ls in a large grid). ln \ [ 'voming. the rank
order oi slnal l  mammal captulcs acloss al l  si tcs
las: southcrrr rr:cl-backed rolc. shrews (Sorer rriner-
err. )^. ,ronai.olus. ,S. hori and S. nanas). dccr
nouse. clripnrunks lTamias minimu-: anLl Tonios
unrbnnas]. \{estern jumping moLrsc. rolcs ( ' l l i rr |o-
tus nrot l t(Lt1u-\,  l I .  ktngituudus). heather role.
goldcn-rnantlccl grouncl sqrr irrel.  $aLer shre$. rrea-
sel \Mutela ernLirtert). northefn pocket gopher. and
house mousc (,Uus musculu"). I tcr l  scluir-rr:1s lcre
cornmon in both Tdaho and S'vorning bLrl noL sam-

lr led cornp.rrably. The -species oI shrews and chip-
mLrnks clilleled betr,reen ld:rho and \\iloming ancl
northem l lving squi lrels $erc abscnt frorn \\vo-
ming. Otherrr ise. the rare occurrcncc of noflhcrn
pockct gophcrs in thr: Srvoming sarrple is the most
str iking di i ference beLrreen orrr re-rults and
Raph.rel 's (see l  able 2).

Habltat Assoc at ons

( iommon species of small  nramnrals at Chanrbcr-
lain displaved rt lat ivc\ '  strcng halr i tat associat ions

at either a macro-or miclohdritrt scalc. !\rrthcr-
m , , f c .  d " -p i t ,  ! n , . 1 ,1  , r ,  r Lp  . r r nL rng  - r ' .  i ,  -  i n
h:rhit :r ts usecl.  there rere di l ferences in the habi-
tat whele species 1!ere most conrmon, ,Uicrotus
volcs lcrr- 'vir trral lv confined to non-forested sites
u hi le sorrthern red-backed !oles :rnd heather vole-s
$ere nol trapped in rneadow or shrub habit:r ts.

SouLhern recl-backed voles and shrews \rere f:rr
more abundant in sprur:e-l i r  lbrest than :rnv other
hnbitnt. These results conobolatc pattcrns ob-
sorcrl  in othcr gtographic aleas (e.g. Raphael
l9{l l l .  Ramirez and HornocLer 1981. Brotn
1967, fr l i l lar ct al.  1985). Othcls halc suggcstcd
that rcd-backccl lolcs lrc associ i l lcd wrLn cnara{r-
tcr ist ics of rncsic. nri t lure foresls as a conseqlren( e
of thcir i rrod habits and need lor rroisture (N' laser

et.LL. l973.l l re and Maser 19tj2). Nl icroh:rbit :r t
urnlvsis ibr the red-backed voles at Chambcrlain
inrl icatcrl  an associ l ion \r i th <rrmpler. rnatule for-
est strllcture rvhir:h produce the lichen and lungi
lhich this species feeds upon.

lJeer mice occulred in all habitats ercept $et
meador\,s. Other in!estigations in thc Rockv \'loun-
tains havc dcmonstratcd thc l iclc rangr: ol habitlts
uscd b,v this spercir:s (e.g. Si l l iams 1955. Broln
1967. Halvorson 1982). This species'greater '
abund i l ncc  i n  c l  r  i c r  hab i t a t s - sagcb lu , . h -
bLrrrclrgr-ass. nixed-conifer. and IJouglas-l lr  -  ma!
be associaLed with the produr:t ion of -ceeds bv
grasses and fblbs lhich occur in these habitats.
-{lthough deer mice were captured in spruce lir pit
traps. these mice $cre not captulcd on thc spnlcr-
f i r .  - n ; rp - t r r 1 .g r i , l  , l . r r i r r !  2  r . . L r - , , f  t " , 1 ,1 , i r r g .

Heather voles r!efe lrapped in al l  lb|estecl
habitats but r,rere all avs ltc. 

'fhc 
pattcrn of broad

habitat associat ion ( in sonrc cascs inciucl ing non-
forcstcd sitcs) bul lorr caplurc ralcs. sccrns lo
characlcrizc this spccir:s in the Rockr \ ' lounlains
(N ' l i ] 1a r  e i  a l .  l 985 .B ro rn  l 967 .s ' i l l i ans  1955 ) .
In tontrast. high densit ie-" of heather voles have
been ibuncl in jack pinc rnonocrrl tulcs r i th hcarl
gnrund <,orer olEl icaceous -rhrlrbs (Fostel 1961.
Navlor et aI.  1985). 

' fhe 
l i ie historr of this spe

cies is not undersbod. however. further studr. oI
h " r r h " r  r " l c , l ,  m ' g r , ' 1 , h .  r n d  j l '  n i . t r r r \  - t . J t ,  E \
could proridc insight into ncchanisrns for pcrsist-
cncc in srral l  populat ions.

Yellor-pine chiprnunks dif fered lron red-
bacled voles. shre$s and dccr micc in thcir rcla-
t ion to nricrohabitat grarJicnLs. Tlr is species also
ci i f fclccl i rom olhef small  rnamrnals in rnacrohebitaL
associal ir)ns. ChipmLrnks $ere the mosL cornrnon
mamnral in segebrush-bunchllrass sites (snap
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l fal)ping) but lrcrc also comrnon in clr l  forest
habitats ( lodgepole pine nnd m ircd-con i l i r ' ) .

Di l fercnccs in slrecies' habitat assoc;aLions Led
to sub-"tantial dif fcrcnces in the structulc ol small
rn:rmrnal (,ornrnunit ies acl-oss \,cgeLation tvpes, A]-

though lot lgcpolc pine fofest had thc highesL spe-

cies r ichncss (7) i t  had lhc forcsL individuals

capl fed in the snap lrap samPle. l 'unhcrmore.
ablrndancc of ea( h species rtas qrr i te sirni lal  in
loclgepole pinc. I ' l ixecl-coni ier ancl l)otrglas-f ir

lcrrcsts had similar spccics r ichness. abuntlancc of
indi l ic luals, and (based on both pit  and snap trap-
ping) sirni lar rnix of species. \ \  et mcadot, r 'hich
had a lol spccics richne-"s. diffcrccl mosL Irom the

othcr siLes in species conrposit ion. Sprucc-l ir  f i rr-
esl -ctood out frori l  oLher habitats in thc atrrrndance
of snral l  m:rmmals and the degree ol doninance
ol the corrrrnuniLv bv shrets anrl  rcr l-Lacked loles.
On the sprucc-f ir  snap-Lrapping-grid, orer 99olo oi

trll rrpLures \rere slucrrs and red-backed lolcs. No
otherhabitat was dornin:r led by t$o srx:rr;es to this

Conclusions

LJrrr-r lala corroboratc thc resulLs ol olhcr in1'csl i-
gations b_-r 'rL:rronstlr t ing thc rclaLirelv low abrur-
r lance ol small  marnrnals in subalpinc habitats ol

the Rockl N'fuLrntain-". lhe abundance of mice and

rolcs at Chamberlain pafal l( ' led pattern obscNcd
elselherc in the Rockie-s but rtas lorl  compared

lo sludies in Scantl inari ir .  The trApping ratt at our
mosi plodudi 're site $,as lcss than snep trap cap-
t lrre r ' :r tes lcporlc{ l  i ry Lolgren et dl.  (1986) and

Korpirnaki (198io,D) during vole pcaks dul ing
their studics olLoreal owl-" in Svcclcn arrd I'inland.

Lofglerr er ol.  (198(r) captured 16.6 voles/l00 trap
nights during volc pcuks and 1.4 t lur ing lou , 'ear-".

Sinri larh. Korpimaki (1987o,0) captLrled up to I8

rc- ' les/I00 trup nights in Finlancl cJuring Peak vole
r ,  . r r - .  Du r , r r 2  . r l l  r ,  . r r - .  , , u r  t f J l , o rn :  f r l , .  i r l

habitats other than spntcc-llr tr:re lot'!ef thrrn thosc
obsened hl Lofgrcn et o1. (t9B(r) t lur ing lor pre,v

veols.

Dil lerenccs wc {)bsef\e. l  in srnal l  rnarnnrals
(c.g. species composit ion. spcl ir :s r i t 'hness) alnong
habitats suggcsls a mosaic pattern of srnal l  rnarn
rnal lrxnmunities in thc RrxrLies. Subalpinc Irrr:-st-r

in this region occur in a nrosaic or patchrtork of

su.rcessi(nl l l l  stagcs and slrecies r lssocial ions (Peet

l9BB. Krright 199,1). l 'atchcs of lodgepole pine in

varioLLs stages of succession are nl i) icd lrnlong
piltchcs ofspruce 1ir lblcst. l)atch sizes are gener'-
al ly small  110"s to 100's ofha) lcading to lratchi-
ness:r l  the rrdtershcd scale. The relat ionship ol

small  mamnrel-q l , i th hrbitat condit idrs. then.
lesuhs in f fequent changcs irr srnal l  rnammal com-
munit ies u' i thin landscapc areas less than 1000 ha.

The landscapc mosai( of small  mamnal com-
munit ies l ikclv inf luence-s highcr tnrphic lerels.
Nlanl sper:ies oI calni\.olcs thal o(rcur in -.ubalpinc
habitats are food l imited and prev pl irnari l t  on
-"mall  mamrrals (e.g. boreal or,". ]s-T,ofgren el al.
1986. Kolpirnaki 198?a; grcat gra- '-  owls-Duncall
and Huvlrafd 199.1: 4.merican marien -'fhonlpson

rnd Colgan l9l ' t7). lhc value of each suba[ine
patch as fbraging habitat for the-"e carnivolcs $ ill
be detennincd. in part.  bv the small  marnmal corn-
rnunitv. Foraging habitat usc. r lai ly motement plt-
lerns. and populdt ion l)araineters of lhese
rarnivores rn[v be cffected bl thc l  nclscape pat-
teln of the srnal l  mammal communilres.

l'inall--v, rariation in thc spccics conposition and
stnrclure (rf  srn l  mtrmmal communit ies l ikcl,v rc-
sLrl t  in di l lercnt conse(luence-r fol thc planL t 'om-
munitv in rhich thev occur. Whilc lecl-back voles
irr-'cluently lied on Bryl)ri.t lichen and fungal
sporocalps (] lartcl l  l9[tL). deer micc corrsume
see.ls. berlies and insect-r (llartell ancl l\IacaLrla-v
I98l).  and pocket gophers ki l l  manv coni l ;r  see
dJings by consLrming both above arrd belou-grountl
parts (Crouch l97l).  As thc species compo,. i t ion
of small  mammal ()nmunit ie-( changc among
habitats thc rnarnmals will diffi'rcrtliell! effect the
dominant overston. as wcl l  as understorv,
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