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Dietary Similarity in Sympatric ldaho and Columbian Ground Squirrels
(Spermophilus brunneus and S. columbianusl

Abstract
\ 'estL]d ieddietsoisp. , /1| .p1t i1usbf tvtu|s ' ' , \ | , | |
1or.mt$oreas$hcrcIhet$ere\)mpl t l ic(o le.r fn i fconrpcl i t i (Dl i ) f foodmighrbeafrcror inSl) , . l r r r? i / ! ' rar i l ) .BecrLuseihc
diet  of  S.  , r i rur | r l t  $rs unkno$,n.  rc r lso wished to dclcrmire i f  d ierar ]  spcci . r l iz . r r ions 'n ighr expl . r in thc spccies l imircd
distfibulion. \tgctution rLI lhe stud) \ites \r'.r\ sampled using .r point fra c rncthod. Fecal pcllcrs \iere collectcd iioln 1ir e trapp.d
squiels and !nr l )zed using a rn icrohisological  !cchniquer p lant  part \  ( lcr \es/ \ tems. secdVi lowers.  foorsAulbs) \ \ ,ere ta l l icd rs
\eparatc cal csories 1 r exch spccic s. At the t!r,o silcs. "t. brrrrrper con \ uned .15 -5 0 specics of planrs i n 5 5 75 categories. allhough
onl t  l lJ  20 c.r tegof ie\  compriscd >lT ol thedic l rndonl i  5- l  compri lcd>5ta.  Siml lar l ) .  S .o/r , ,?re, I ] '  consumed 5l  58ptmt
\pecies in 7.1 l5 categor iesl  onl , " -  l0 l7categor iescorr lpr ised>l tZof l l rcdierundonl t .1 6compf ised>5+. khho.rnd Cotunbian
ground squincl  d iets $efe l0 52t i  l imi laratrs i te.  r ,hcrc ls e.rch specics ( l icr$asonly25 l7? s in l ihfbetuccn s i tes.  Diers rcr j
not  conelaied r i th pLt t  . rhundancc in $e hubi t rL indical ing rhr t  d iet  selecl ion N|s t . rk ing placc.  The dier  of  .J .  , ,?rrr . r j  rppenrs
llPrc.rl ofgrourd squilTels ofthe subgcnus S2./rrrlrrillr_. Both \pecie\ utilizcd silnil.rr resourccs. and habitat scgre{rtion prob
Lrbl) rccounlcd lbr ln(\l ofthe obscrlcd dietrr! diliercnccs. The fesults \uggcn lhrr dierar\ olcrlap $ ith.!. (.)rrrridrri relegalcs
l .  / r f i r rk , i r !  Lo lers prodnct ivc h,rb i r . r ts  rnd is  a taclor  i r .5.  , / l r rkrr r ' r r r i rv .

Introduction

The ldaho ground squirrel (Spennophilus
bnuuteus) is one of the rarest Nofth American
mamnals. It has the smallcst geographic range
ol ,tny Spermophilrrs, and celtainly one of thc
smallcst ranges among NorthAme ctrn mainland
nammals (maps in Hall 198I ). Further. it is rare
within its l imitcd range (pers. obs.). This research
was pan of an effbrl to dcbnn ine u'hy S. l,i-lntels
ls  so fafe,

Ground squinels of the subgenus.lirer,r?oprifu-r
have sinilar cliets and habits. and theil geographic
distributions are alnost always allopatric or
parapatric (Howell 19313. Druranl and Hansen
195.1. Tumcr l!.)72, Hall 1981 ). Ho$ ever, rhrough-
out nruch of its 125 x 90 km geographic range in
west cenlrir l ldaho (YeDscn 1991). the endcmic
lclaho groutd squincl is svnpatic with rhe $'idely
distribulcd Columbian ground squirrel (S.
colunrbionus).

Columbian ground squirrcls are about onc and
a half t imes as largc as ldaho ground squinels
(head and bodv 245 300 mm I's. 160 190 mrn)
ar]d t*o to three tir 'nes as massive ('150 vs. 170 g.
lean weight ol adult nales; E. Yensel, unpub-
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l ishcd data) and thus u'ould ha!c an advantagc in
an aggressir,c interaction. Optimal foraging sudies
ol S. colutrbianus firund that thcy attempt to
In r \ in r i , /e  encrg)  in l i l ke  tJ Ihcr  lh ! ln  rnur r rn iu  ing
nutricnt intake or minintizing f 'eeding time
(Be lovsky  1986,  R i tch ie  1988,  R i tch ie  and
Belovsky 1990). If S. Dnrnireris tbllowed a simi
lar strategy. and if diets u'ere similar. uten rn or-
der fbr thc two species to coexist sympatrically
we would predicl that the larger species would
uti l ize the most pr-oductivc habitats. and relegate
the smaller species to habitats too unproduclive
tirr the lar-eer conpetiktr.

Consistent with this expectation. in Adans
County. Idaho, Colunbian ground squirrels oc
cupv nresic nieadows. lbrest edgcs. spanely-tim-
bered areas rvith opel canopies, and ficlds, but
do not occur in the more sparsely vcgetated. rocky,
xeric tneadows with shallou,er soils associated
u ith S. Dnrrirari.i. Sorne rneadows have both xe-
ic and mesjc vegelation as a lesult of a mixturc
ot deeper and shallower soils, and in these the
two species lnay occur ildiacent to each other. with
S. toltonbianus always in the more mcsic habi
tat. Plant species composition dil lbrs strikingly
in the mesic and xeric portions of the meadou'.
wilh xeric areas lta\, ing obviously less total plant
cover. fcwer grasses! nrole fbrbs, and plants of
shofier stl l lure (E. Yenscn. unpublishcd data).
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At meadows with both species. we havc occa-
sionrlly observed them loraging within a lew
neters of each other in ecotones, and wc have
i r l . ,  '  ob \c r \  ed  ind i r  i , lu r l s  , ' i  c rch  rno t  in !  u f  t ,  '
100 m fronr ncsl bu[ows to fbr-age. Thus, both
spccies potentially had access to the same re-
sources. although in actuality there was habitat
segregation with only a snall area ofoverlap (<500
m2) .

The only publishecl information on Idaho
ground squirrcl diets is one anecdotal foraging
observation (Davis 1939:18,1). Columbian ground
squirrels cat mostly glasses. herbs, tiuits. and bulbs
(Howcll 1938). h central ldaho. Lanbeth and
Hironaka (1982) tirund:[3 species in their diet,
of rvhich silky lupine (lri l irrJ serlce{.r), }arow
(Achiueu millefolitrl??). grasscs and sedges were
the most important, whereas Ell iott and Flinders
(1985) found balsrmroot (Bd sanorhiza
suggittata). y:lnow (A(ftil1.,4 tnilleJolium), clo
t er l.Trifo litmt spp.), tleabane ( Eri geron s pecittsus),
silk1- lupine (.Lupinus .sericeus). alpine timothy
(Phlewn olpinun) and bluebunch $'hcatgrass
(Agtrtptftt spicotutlt) were most inpo(ant. In
Brit ish Colunrbia. clover \Tri l oliwn dubian),
bcntgrass (1{,qr.)r/is 4/ba), Kcntuc$' bluegrass (Pon
p|4len.sls). irnd dandeliort (Taraxac um ofli citr ul e'1
comprised 98% of the diet (Harestad 1986).

Thc purpose of this investigalion \\, as to de-
tcrmine if indeed Idaho and Columbian ground
squinels had similar diets in areas where they co
occur as a step toward undcrstanding the rcla-
tions betwccn the two species in areas of poten
tial competition. A secondiuy goalwas to determine
rl S. brunueu.shtd anv dietary specializations that
might bc respolsible lbr its restrictcd distribution.

Study Sites

Two sites approximaLely 35 and,15 km NW ol
Council. Adams Co.. Idaho rvhcre S. brrrrircrs
tnJ  \ .  , , ' l t tnh ta t t t t r  f , ' r ' rged in  c lo .e  p r , ' r im i t l
were selectcd for stud.v.

' 'Huckleberry." This site (Fig. 1) r 'as in a l0
ha nreadolv surrounded by ponderosa pine (Pii&.!
y n de rctsa). Dotrg)as-li'r (Pseudotsuga nenz.iesii),
rncl grand ir (Abies grcutdis) ti)rcst and was lo-
cated I .6 km N. I .6 kn E of Bear Guard Station.
Adams Co..Idaho (:15"05'N. 11(f37'W, l:190 nt
ele\'.). The lower (souftem) pofiion ofthe meadow
was inhabited by Columbian ground squirrcls. had
soils >2 m deep, ald rvas dorninated by grasses
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and associated forbs. ln the upper meadow there
was a scries oflow, xeric, rocky ridges with shal
Iow soils generally <1 m deep and intervening
grassy s\\"ales that wer.e inhabitcd by ldaho ground
.qu i r re l . .  t  hc rc  u r .  r  .ha4 l  co l t r i l \ t  in  \cpe l r -
tion cover between the xeric and mesrc ateas rn
habited by the tro spccies. Squinel trapping and
vegetation analysis were done in an area of ca. 2
ha that included both habitat types and the eco
tone. The site !l,as grazed by cattle in late sum-
mcr (See Yensen et al. l l99I I t i)r additional site
description).

''Squirrel Vallcy.'' This site (Fig. 2) $as at the
SE edge of a 5 kn: meadow betu'een Bear and
Steve's Creeks. I km S and I kmE ofBeartownsite
(.+5'00'N, 116'39'W. 1320 m elev.). The study
site spanncd Steve s Creek. Columbirn ground
squirrels occupied most of the crcck bottom and
hillside to the east. Thc soils in the area occupied
by S. coLumbianus were >2 m deep and the area
suppofied a lush -srowth of mostly natrve and a
lew iltroduced grasses and forbs. Just east olthe
study site boundary was a ha,vtield with alfalfa
(.Medicago sativa).In the bottom west of the crcck
was an ecotone occupied by both species ofgrcund
squinels. Further wcst was a steep bank about 8
m tall with vrell-dmined, gravel soils. Above this
was a grassy swale on shallower soils (< I rn dccp
to a clay layer) wlich suppofied a dense Idaho
ground squincl population. The r'egetation analysis
and squirrcl trapping were done in an area of ca.
3 ha that included areas occupied by both squir
rel species and an ecotonc. The site was on acattle
ranch. and *'as moderately grazed at intervals
lh ruught )u l  lhe  Bfou ing  . ( r \on .  NJ l i \e  \epu l r -
tion had becn partly replaced u,ith introduced
pasture grasscs. There \\,as much less contrast irl
vegetation structure oI composition between thc
arens occupied by the two species ofgnrund squir-
rels than at Huckleberry.

Methods

Ground sc;uirrels were trapped using unbaited l:l
x l4 x:ll cm Tomahawk tnps or bu[o\\, entrance
traps (Wobcser and Leighton 1979) set at burrow
opcnings inmediately after a squirrel's cntrance.
A11 other openings to thc bunow system were
blocked until thc squirrel emerged into the trap.
Trapped squirrels were weighed, marked with
monel t ingerlin-q tags. and age (juvenile, yearling,
or adult when thcse could be distinguished). sex,



Figure L N{rp of Hucklebeff} stud! sitc. ,{dans Co.. !\,est-central ldaho showing capture locarlon\ af .\pcnnophilus b nn.u\
(circles) rnd s. I ololrit]tt (!quurcs) ibr ftcrl pellet analysis. Cross hatching indicaies an arca where both sfecies
lbruged. rlthough burr ! locnlion\ lvcrc in areas sepafated b] lhc dashcd line: IGS = Idrho ground !quirel rea. CGS
= Columbian ground \quirrel area. Thc shrded area indicates forested arcasi ibrcst al$ occurs south ot the road. bur is
Iror slo$r. The t\io fidge\ (upper righ!) hrlc shallo$ soils and \eric \'egcuti|)ll.

reproductive condition. and trap location werc
noted. Fecal pellets wcrc collected l iorn each
animal and stored in paper envelopcs with salt
urtil processed. Vouchcr specimens ofS. Dnrirneus
ancl, S. r:oluntbianus were deposited in thcAlbeftsolr
C, ' l l e le  Mu 'cum o f  N i r lu r r l  H i . t , , r \ .

Fecal pellets were collected at Squinel Valley
on 9-17 June 1988 (soon aftcr the pups *ere
weaned) and at Hucklebery on 30 Junc-8 July
1988 (priol to onset of estivation of n.rales).
Hucklebery is at higher elevation anci the grow-
ing season lags about trvo weeks behind Squinel
Valley (E. Ycnsen. unpublished data). but at the
tirne ofpellet collection thc squirrels l lctive sea
son at Hucklebery was about onc to t$,o weeks
nore advanccd than whet pellets were collccted

at Squirrel Valley. Both squirrel species havc sinrilar
seasonal activity cycles, cmerging liom hiberna-
tion in latc March or ea y April and reentering
seasonal torpor in latc July or earl)' August, al-
ways within a few days ofeach othcr at a site (E.
Yensen and PW Sherman, unpublished data).

We collected l8l hcrbrrium sheets at Huck-
lebcrry and 97 at SquinelVallcy as pafi ofa laryer
collection of 925 sheets lrom the general area.
These specimens werc deposited in the Harold
M. Tucker Herbarium at Albe son College. Plant
collections at the two sitcs were made betwecn
28 March TAugust 1987. 26 March-30 July 1988,
and 27 April-6 May 1989, and should be reason-
ably complete inventodes of the species at each
s1te.

Ground Squirrel Diets l0l
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Frsure2 l \ i !pofSqrLie lVr11c, ' -s tud)s i tc .Ad.rn\Co. $esrccnt f rL l ldahosho$ingcapturelocat ionsatSpetnk)phj tu\hnrvt?u\
(circles) and s. .oluDtbia u' (squures) for lccrrl pellcl unal!sj!. Cross hirctring inticates an rrea $,hcre both spccies
ioraged. rlthough burro$ locrLlions \\ efe in are|s separded b) rhc drshed lire: ics = ftano grouna squi,r.r -.". -c.s= Cdunbian ground squirrcl area. Verticrt hatchrng indiclte\ a \rcep bxnk up to l1 r!lt.

In the laboratory. each group of pellets lrom a
single squirrel tvas soaked in water 5-15 min to
rerno!c salt, diluted with water, and hontogenizcd
I nrir in a Waring blendcr Following Hansen s
(1978) method. the homogenate rvas u,ashed
tlrrough a I mm sicve and collected below on a
0.1 mm sieve. A portion of thc horro-penure was
placed on each olfir,e microscope slides. cleared
rv i th  Her tw ig 's  so lu t ion .  and mounted us ing
Hoycr's mediunr (Sparks and Malechck 1968).

Plant specics in tltc diet were identif ied usin-s
n t ie r  h i . tuh ' " i c " l  (hJ r l l c lc l \  h1  compi r I i ,on ,  ln
a collection of rcferencc slides of lea\es/stel)ls,
f lo*ers. secds. and roots. These rvcre prepared
lrom moullted. catalogued specirnels in the Harold
M. Tuckcl Herbarium ar Alberlson College us-
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lng the techniclue above. TIte plant specimens used
were cdlectcd at the study sites or in the general
arei}. and the shects werc so annotated. Botanical
taxonomy and nomcnclature fbllows Hitchcock
and Cronquist (1973).

Plant ftagments in fecal samplcs were identi-
liecl and categorized as leaves/stcms, flower.s.
.eeds. rnLi roots/bulb.. Frerlucrrr l ol ,\ 'cUrT(nie
ol lbod categorics was rccorded ticrn 20 rnicro-
.cup . '  l i e ld .  pe I  s l idc  us ing  r  phase- ! , , r ) l rJ . r  m i
croscopc at 100X. Five slides wcre examined pcr
tecal cluster. Frequency of items in 100 fields u,as
thcn convcfted to percent rclative densitv (Spalds
and Malechek 1968) using a table clcvelopcd tbr.
f 'r 'equency-to-dcnsity conversion (Fracker and
Brischle 19,14). Acculacy ard precision of rhc



technique were calibrated using test slides with
knoll,n mi\tures ofplant species found at the sites
(Holechek and Gross 19li2). Accuracy of identi-
fication of slide contents was >99/r and pleci-
sion of frequcncy of itcms alcragccl 90.97. (83-
969t, s=.1.02) in 35 tests.

\ [ t c r  eo l l cc t ing  lh<  [e . r l  pe l l< l ' .  rece t r t ion
at each site was sanpled using a point l iame
t r t e t l t , ' J  r r h i c h  r r u r \ u r L J . , , \ ( r ' r l  l f '  p , ' i n t '  i n  r r
0.5 x I n area (Floyd and Anderson 1987). Four
to six transccls wcrc cstablished rvl] ich crossed
each area rvhere loraging squirrels had been cap-
lurcd (hcrcaltcr, ldaho ground squirrel area.
Colunbian glound squirrel area). Point trame
sanrpling was done at E-11 random intervals on
each of thc transccls.

Dictary prcltrences u'ere analyzed by con
parison of a plant species' rank order of abun-
d . rn ic  in  the  J ie t  u  i th  i t s  rhunJrncc  in  th<  vcg
etation sampling. This was done firr-a]l species
r r r t h  > l  ,  i m p o r t r D c c  r r r l u c .  i n  I h c  \ c 8 s l l  i  n
analysis. Hower,er. r,e didnotuse Johnson's (1980)
r;nk pleference indices because ofthe large nunber
of larc clictary categories uhich could not be re
liably ranked.

Dietar) and vcgctation similarity wcrc quln-
tifiedusingthe Bruy Cufiis sirniliu.ity index (C=2w/
a+b) with a computer routine provided in Ludwi-q
and Rcynolds (1988). SYSTAT -5.0 (Wilkinson
1990) r,as used lbr statistical analyses: P<0.05
\\ 'as accepted as the level of statistical signil icancc.

Results

Vegetat ion Analysis

\\'e recorded 98 species of r,ascular plants troir
Squirrel Vrllcl ancl 125 spccics l iom Hucklcbcrry.
Onl"v 38 species occur:red at both. a 3:l. l{ simi
l irrity in specics composition bct\\ ccn silcs.

At Squinel Valley, the Columbi;n ground squir
rel area was doninirted b1- grasses (grarninoid
importance value = 70.,1) with 96% total plant
covcr (Table l). The ldaho ground squirrel area
had lewer grasses (importance value = 56.21 but
more tirrbs 1,12.1) and high t(n.rl planl co\,cr (91%).
At HucklebelT_"-, the contr-ast between Idrho and
Columbian areas was greater. The Columbian area
was again dominated by grasses (62.7.) with 97%
coler, whilc thc Idaho ground squirrcl area htrd
fer el grasses (33. l1 and less cover i59% I.

At Squinel Vallel. the vegetation ofareas oc-
cupied b"v S. bnnneus and S. utlunthiatuts wcrc
more similar (524lr) than at Hucklebeny ( l3%).
Couespondingly, the lush neado$,s used by
Columbian ground squirrcls at Huckleberry and
Squirel Valley wele 377c sinilal. whereas the
Idaho ground squirrel areas at the two sites were
only 25% similar Thus, thc mesic arers used by
S. utlunbiarus were more similar to each othcr
at the two sites than the xeric areas used by S.
brunnetrs.

The Columbian ground squin.el areas were tlo
ristically less diverse. Thcy had abouthallas many
species in the vegetation analysis as areas occu-
p ie t l  h1  IL l , rhu  1n 'unJ  . r1u i r re l '  t  25  t  r .  52  .pcc ie .
lbr Squirrcl Vallcy and 1 7 vs. 35 at Huckleberrl ).
Point frane sampling fould onll'one species (Poa

lrraetetBis/(onry)rcs.rar) common k) all firur areas
(Table l).

Diet Analysis

Wc analyzcd fccal pcllcts fiom,19 ground squir-
tels. 14 S. brttnneus and 12 S. tolunbionus [rtn't
Huckleberry ancl 12 and l1 individuals. respec-
tively. from SquirelVallel'. Four S. Drirnncrrs and
two S. colurnbianus lronr Huckleberry were
sanpled ti-om the conmon lbraging area, as were
two of each species at Squirrel Valley (Figs. I
and 2).

There rvere a minimun of 68 spccics bclon-e-
ing to 55 genera ofplants in the lecal pellets ofS.
bruttritr lnd S. ,, ' latrbitnu'.rt thc t\\\) \ i te\.
Includin-q the leaves/stems. l lou'ers. seeds. and
roots,ftulbs of each species as separrtc calcgo-
ries. and adding insects, 1lngi, bryophytes. aDd
Equisetunt sp.. $e tbund a total of l.1l food cat
egories in the fecal pellels (Tirblc 2; a conrplete
Iist is available lion the authors.).

At SquirrelValley.5. .olLonbianu.\ h,!d alnorc
divene diet (7.1 categories and 58 plant specics
in the fecal samples) than.S. lrrl l lrcrJ (55 cat
egories and,15 plant specics). Lc:rvcs of two bunch
grasses. P.tr bttlbrru and Brttntrs totnmutatus/
r r ' r t " r ta r t .  r re re  i t t r f , rn l rn t  l i , rho th  spec ic . .  as  t tc r ' c
Asteraceae seeds. and leaves of lupinc ancl al-
talta (Table 2).

At Hucklcbcrry. cach spccics of squirrel con-
sumed 75 dietarl categories, consisting ofa miri
nrurn of 50 and 52 plant species fbr 5. br-rorrrcrrs
rnd S. ttt[unbiatuts, respccLivclv (Tablc 2). Seeds

Ground Squirel Diets 103



' I A B L F :  L V c g c t a t i o n a n . r l r ' s i s o i a r e a s u s e d b l l d h o ( I G S ) a n d C o h n n b i a n g r o u n d s q u i n c l s ( C C l S l r r \ r o \ t u d ) s i t e s i n A d a m s
Co.. ldaho. Datr . r re inportuDce \  a lue\  f iom poimt f rame samtl ing.  Spccic\  wirh impoi I tnce \  r lLres <1 . l re not  l ined.
bui  arc rnclLrdcd in lorals.

Squincl  Val lc ,"" Hucklebcrr !

IGS CCS ccrs]GS

Atrcp\'ftrr cnstatu j

\ 3t.)p\rL,t tt|| |rttrcLlu! s
Ag i I ) \ r ,1  \ t )x l i tun t

Rftrtu\ cont nnd ts

htu t) tukt ,,1t it/e,ry r': \ \a

T(na l  Gfamino ids

Ach i I I t d tl1i I l? l) I i un1

a/r"r/'r, spp.

Eriosotiut hetut1t"ide !
1l ti t)3ot1ut n \p hduoL C Ihdl u t
[,riogonu"] unbr I l(tLu]l

Cd\oph\iutlt ditnnnl
G? n] luul t  I i \ t  o\ i t rnn nl

Lut)in,t l?tutnhtllus

Nd] nlttitl it)t.rt nd

I'd (t1t i I h r I ntklul o xt

/1t.r/i!1a sp. seedh.gs
S. d tltn stu k\)c td I Ltk t

S\hVn tnturp!| ot?Irltilus
Td.rl shrubs

TOTAL

Tor.Ll specie\

t . 59
3 .78

2.92
r.36
3.65
t .  t 2

13 .57
E., l l

3.16

L l 2

.+.I: l
56.t1

t.8t)

1 1 1
L91

1 . 3 1

).12

1.12
l.:13

1 .68

0.81
r-1.26

l . t 1

.12.11

l . 7 l

1,1.60
1.6,1

l. t i6
10.09

)7 .19
10.63

3.06

0 .81

70.39

1 .52

0.9:

).1)7

I 8.1

0.9,1

12 . l 6

0..18

1.1.85

).52
2.91

LllS

1 . 8 8

5 .51
2 . 1 2
1 .82

t.66
1 .11
.+.61

2.80

1 .51
l-r.06

6 .16
L83
1 .12

1.61
.1.05
1 .26
7 .31

L-l.l

1..1.1

1.5,1
a .11
5.- l  l
-r .68
1 .81
t.65

65.,10

0..18
0..t3

1 .07
1.07

100.01

59.03
35

l., l {)

11 .21

1,t.09
7.09

6:.65

r . 5 8

1 .87

6 . t E

0.E9
,1.58

l . l  l

1 1 . 9 5
l.E0

2.0-l
0 .71

37..11

100.06
()1. : - l

5 :

100.06

96..12
25

100.06

97.05
1',7
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TABLE 2.  Food categor ies conrpr is ing >l t :  of  d iet  of  ldaho gr(Nnd squi | |e ls 1IGS) and/or  Columbian ground \qurncls rCCS)
at  t l l  o study s i tes i r  Ad.rms Co.,  Idrho S)mbols:+=<0. l t i . , l \ '= lexve, i .s t=ste s. f l= i lo lvcrs.  B ccau\c o l  omit ted
c.rtegories. totals lnrLy be higher tbrLn $m of.rmounts shou n in rable. A comflere list ofdietar) caregorics is r\ailrblc
1iolr the ruth0r\.

Huckleberry
(car ly J u ly)

Squirrel vrrlle)
(etrr l)  Junel

F'ood Crtegor! lGs ccs
t l

tcs
1 l

CCS
t 1

R t.|]uts t:o tt1 tttuI.lt ushe [ | o t Ltht l\

Ddhtl to| i d cx I ilo tili c d t1l seerl

g f  s \  1 l
C. / r . - !  sp . l ] / ! ccd

TOTAL GRANlI\OIDS

C a loc ho rttls e k ̂  ct1 rp u s seerl
TOTAL OT}IER I'IONOC]OTS

'\thillu ,lilletulnn t\ llt
:\ rte nti wr u rbust u la 1r/fl
AnuLisid 1kd.t i,:k1,d l\
Eri!(h,1 ?untili\ l\l\l

'Yir,? r,/i ! ,r i.q'? i.r,,l ! l\/s(
ljiilqnt)oqo dubi s seetl

C^lrr?r/ld sp. seed
P klqi.hoth r\ s sc oub ri seerl
/)rn r/di?r/rl sp. l\/st
ScnInNl.l|irce.re seed 1 "

Polyg|)lr!ccrc I l!
Colhtniu lintut i: l1/st
C0| Iotnid I Lttcdri\ stcrl
(;iliu uggtlgutu \eed
Mict?s,cr is  utans l \  ls l
j1i./r I.,riyrzrr.i sccd
Polc onirceac !ccd
Antlun hiet ulnilniu \'
P orc t?Ii l kt/Ii ara Iia \e.tl

1-a2nu,i 9. flAeed

Si!  (  'ne, . i?\ l i  l \  /sr
u n k  2 l I
unk I root
u.k.l root/stenvbulb

unk 7 sccd
unk 22 dicot  r issue

TOTAI,  D]COTS

TOTAL \{ISC.

TOTAL

0

0

8.0

1 )
0.5
t . 5

t )
0.0

+
t 7 . 1
2 .0

+
26.1

1.0
0

- r . l

f)
0
(l
t)

5 .9
t)
1l

0.1
l t . 6
3 .5

0.5
t )

1 .9
0.1
l. t)

0.1
(l

u
0
0

.1.5
0
0
0

I  t . 6
0

2 .8
1 . 2

66.1
,1.1
1..1

100.0

tJ .9
5 5 . 3

0
1.0

6E.;l

( l

l)
0
( l

l)
0

0 . 1
0..1

0

o
0 .1

1 .2
0.1

0
u.5
2.8
1 . 8

5 .9

0
0 .3
l).1

0
tJ.+

0

0
26.l

5..1
5..1

100.0

(l
1 .1

U
0

2 l . . 1
t . 5

t )
2 .8

l)
0
0

3:1.7

t 3

.1.2

0

0
t . l

l ] . 9
+.0
8.7

7 .1
(l

0
l . . l
L,1

1 . 5
+
0

56 .1

5 . r
5 .2

100.0

5 .6
[ - ]
0.3

0
1!1.6

I , U
0 . 1

o

0
0
0
0

1 . 2

r. ,
0

0.:

5 .9
1 . 3

0
0

1 . 2
l)

1.0
0

{ ) . t
l)

1 . 1
( l

0

0.5

8 a )
l- l . l

( ,

0.lt
t).2

+
0
0
l)

5 5 7

0 .7
0 . 1

100.0

0
0 .1

0
r . 0

0

1 . 8
l tJ
{)
0
( ,

0.2
9 .1

(  1 '  p . n t L r ' n ' t ' , . . t ' . . . r J  ' r  P ' . t t , " ' p

Cround Squirel Diets 105



ofneedlegrass (Stipa sp.) $,ere the only food cat-
egor) uti l izcd hcavily by both species (Table 2).

The d ic t .  o l - thc  1q  r ,  .pee i r ' s  uere  tn , r te  . i tn j
lar 1o each other at the vegetatively mole homo-
geneous Squinel Valley (527r) than at Huckle-
berry
sirnilar between silcs whereas S. <:oluntbiunus'
diet u'as l5% similar'.

Although both species of grouncl squirrels at
both sites atc a Jarge number of fbod categories.
most werc present in snall quantities. Forcxample,
at Huckleberq,. ldaho ground squirrels ate 75
catcgories of tbods. but only l8 conprisccl >1'lc
of thc dict. and only 5 conrprised >5 %, ol the dict
(Table 2). The pattcms fir Columbian ground
squirrels at Huckleberry and both squirrels at
SqrLinel Vallcy were similar although Idaho ground
squirels tended to have nore lbod sourccs com-
prising >l% olthc dict (l l i  and 20) than Columbian
ground sc lu ine ls  (10  and l7  ) .  On ly : l .1o l the  1 ,11
(31%) ofthc fixrd cutegories were shffed between
Squirel Valley and Huck1cberr1,.

Although the dctails rvere difierent. the two
squirrels consumed similal sets ofdietary catcgo-
ries at Squirel Vallev in carlv.lune. Leaves/stems
$erc most important. lbllorved bl f lowers and
seeds. At Hucklebenl in htc Junc-carly Jul), both
squirrels also used sirnilar dietary categorics. al-
though ldaho ground squirrels ate rnore seeds.
roots/bulbs. and fewcr lcavcs/stems. than
Columbian ground squirrels (Table 31.

Within a spccies rt the same site. lecal pellet
content varied con sidenbll' from squirrcl to squir-
rel. Foodcategorics sanrplecl fiorn individual squir
rels varied lrorn 0 to 83% tX=3:1.3%) similar
Contcnt of tecal pellets of individual S.
colunfuitnus was flost similar at Huckleberry
(607) and trtost dissimilar at Squirrel Valle]'
(25..1% similarityl. whereas similarity among S.
brrurneir.r individuals was lo$ at bolh sitcs (27.I %
sinilarity at Hucklcbery and 3.1.1 7r at Squirel
Valley ).

Rank order comparisons ofground squineldiets
with plant abundance at each site indicatcd that
although the squirrcls t'cd in small aolounts Llpor')
many plant species at each site. thcy wcrc selec-
ti\,e teeders. There was no correlation (Spearnan
r, = 0.086. P>0.5) betu'een a plant species rank
in the vegetation analysis and its rank in the diet.
{ l th , ru j :h  .e rer l l  p lan t  .pee iu .  $ \ ' r ' c . , , l l rm ln  i r )
the diels- nrost of these were rare in the habitat,
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TABLE i .  N' I r tof  paf terns of  rcsource ut i l izat ion (percenr
rge nse) bf  ldaho ( lGS) . rnd Columbirn grol rnd
\qui f fe ls lCCS) at  lso j lud)  s i tes in Adrms Co..
Idrho

Calcg()rt

Hucklebery
(ead] Jul) )

Squrrrcl Vrrlle)
(crr ly  June)

IGS CGS

S.cd\
Iloots/bulb\

Non-\ 'ascular

f lxnt \

t  o l A 1 _

3.1 21.1
5.1 2.0

73.6 61.1
l-r. t  0.5
.l.l 5..1

0 .1  0 .0

100.0 100.0

,17.E 57.9
t.+.1 10.I
r 8 .0  9 .6
1.1 0.)
5 . I  0 .1

0 . I  t . 5

r00.0 100.0

and many werc too rare to appear iD the legcta-
tion analysis. Of the 4.1 specics in the diets, half
(22) had ranks >25 in thc vegetrtion analysis.

Discussion

Vcgctation analysis confirmed what was appar-
ent to the eyc: Columbian grould squincls in-
habit areas rvith more luxuriant vegetation. Ei
ther squirel mal bc able eat plants in the arca
occupicd by the other species. but the low den
sity of food resourccs nral make it unprofitable
for S. coluntbianus to attempt to maxltrze eD
ergy intake (Belovsky and Schmitz 199,1) in more
xeic areas, lea\ ing those areas open to exploita-
tion by.t. ,/-rrlrcrr with onethirclthe body mass.
In  rJd i t ion ,  thc  shr r l l l ue l  v i l .  in  thc  re r ic  u rcas
ntay not a)Jorv enoughdepth for Columbian ground
squinel burows. Foraging at a distance from a
burro*' should increase the risk of predation lbr
a ground squinel. Thus, the larger Columbian
r t ro t rnd  .q t t i f re i .  \  , ' u l ( l  h  \e  h iFh( r  energe l i c  r . -
quirements and should tbrugc nn)re efticiently and
sattly in morc productive habitats.

There was no indicalion ofunique dietary spe-
cializalion in S. btuturcLts which would suggest
reasons for its rarity. Idrho ground squirrcls ate
,15 and 50 species ofplants at the two study sites,
and thc dietarv categories differed more between
. i te \  lh rn  b ( tv .ucn  gr , 'unJ .qr r ine l  .pec ie . .

Idaho and Columbian ground scluirrels appear
to select the samc t)pes oftbod resources. Of the
.l9ltx categories that co|upriscd >l% ofthe diet,
37 i7-5%) rvcre consumed by both spccics, de-
spite the differenccs in plant cotrposition of the
ueas and linited sample sizcs. Funher. the dietary



sinri larit ies rl, i thin and bet$,een specics and sites
paralleled vegetation similarit ies. indicating that
morc sinilar r'esources wer-e consumcd wlten thev
were availablc.

Thc dictary difttrerces between specics thus
appear to be the result of fix)d plant availabilit,v
in xeric vs. mesic nrcadows ratl ' ter than inherent
( l i ( t J r )  l rc l r ' r  unce\ .  Srn l l l  puL  Le l . , r l '  l r le . i . '  \ . s -
clalion in fhe xeric areas gave Idaho ground squrr
rels access k) ncarly all of the species avaihblc
to Columbian grouncl squirrcls. although the
r r r , ,u r l \  uc r (  L l iHe lcn l .  \ \  i l h  , rne  e \ (c l l i , ,n  r l
Squinel Valley, xeric areas wcre no nore than
100 m t'r'om the burrou of any Columbian ground
squirrcl captured, so they would thus havc ac-
cess to ihe resources tlrere.

The grorving season was aboul two weeks later
rt Hucklcbeuy than Squirrel Vallel bccause of
elevation. but srmpling at Hucklebeny uas done
threc to four weeks atier Squirrel Vrl1e1. This tine
clifference should not havc affccted the vegeta-
tion ani,rlysis, but thc xcric areas at Huckleberry
uere alrcady dr;ving out by late June whcn grcen
vegetation would hrve bccn losing its nutrit ional
valuc (N1uray et al. 1978), but more sccds were
available. This nray cxplain the higher propor-
tion of seeds colsurned t Hucklcbcrr). Thus. the
dietary dillerences betwccn sites was due partl)'
to season and prnl)'to species composition. Idaho
grouncl squirrels ate lnore dicot seeds, rools and
bulbs u'hereas S. coluntbiurtus ate more dicot
leales, glass seeds and l1owers. and grass lcaves
at Hucklebe.ry, but thcsc foods are green Ionger
in  wet  meadows (8 .  Yensen,  unpub l .  da fa) .
Lanbeth ard Hironaka (1982) and Ell iott and
Flinders (1985) found that Columbian grouncl
.qu i r r t  l  d ic t -  ra r ied  con ' i Jcn 'h l1  l ' r lm , ' r l c  . i te
lo another. sometimes with l iLtle ovellap anong
s i tes .

Both species concentrated on iI lcw ir'r-Illofiant
species. ancl also atc a l i l t le of a grert many spc-
cics. Given tl.re high degree ol indiviclual dietary
\ r r i : l i o r  r . l - L ' ,  \ i m i L r n l ) ' . , ' u r . J n r p l c s i / c 5 \ \ e r e
too small to dctcmine if the dil lerences among
particuiar squirrels reflected individual dietary

prelerences. or wcrc sirlply an artefact of the sam-
pling process. Howevet like other studies olground
squirel diets (e.g., Fitch 19.18. Hansen and Johnson
1976,Yensen and Quinney 1992), wc dicl not f ind
i ln \  \e \ - , ' t  rgc - ru lu t rd  J r f l c renee.  in  t ( . , ru f r 'e
utilization patterns.

In summary. we found broad dietary overlap
betwccn 5'. Dnr,,?'rr:rrs and S collrrrbla|rr.r suggcst-
ing that the lwo ale competitors firr the srme tix)d
resoulces. Because ofits largefbody sizc. we would
expcc t  J .  , i ' l r r r r r l ' ra r l / / \  I , \  u  in  an)  : l i r re \ . i \ c  (n -
countcr and thus restrict S. ,r!./, lreri.! to less plo-
ducti\c sites not used b)' S. coltunhiqrtu.s. Hou-
cvcr, many less productive sites llck pockcts of
dccp. rvell drained soils (pers. obs.) necdcd for
ncst burrows (Yensen. et al. l99l), l imiting thc
number of sites that could bc occupied b! S.
brunneu.s. Thus. diclary overlap with S.
co,r,lblanas suggests that competit ion could bc
an important lactor in S. blrrrleirs rarily.
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