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lntroduction

Trlaho gloLrrrd squir lel- ' .  Spernrpl i lu, bnnneus. are
endenric Lo a l i re<'orrnt\ rrea ol \es!.enlral Idah(r.
Ther'e are tro dist inr ' t  iara ol .J. bnrnnear. alu Lle
nr:rrtheln iblm. rrhich is knorrn ilc,nr onlr. about hrr-,
rLrzc n isolatcd r lr :rrrr ' .  i rr  Arlartrs ard Valler <'oun-
t ies. is the subject oi this studr,.  Thest- dcmc" trrc
associalr:r l  t i t l r  rer- ic rnelrclorrs sur-rourrr led Lr corr-
i fen)rs f t)resL .1t rrr id-eleraLions t I  l . ->0-l i>5{) nrl  ;urcl
t r 1 ' , , . | | ' , " , ' - i - r , ' l  < 2 r r { r ' , 1 , , t - r \ ' r ' - e  . i r r l ' r ' - - , .
These rel ic meadorrs hare sh:r l lor,.  r 'ockv. r 'ecldislr
. , ' n -  n r  , l r r  , " . .  n -  ' l '  . i r " , l  t . ' n '  , 1 , , 1 ' r ' 1 , ' - r  : -
baralt  laras. l lcsit  rncl ldr-,rrs ncalLr. havc dccpcr'
soi ls and ale ofLer inhAl) i led b\ Colrrrnbian grounrl
sclrrirlcls l.S. tt,lutnbianus\.

The Iclaho glound squi l lel  has leceired l i t t le
stud\ ' .  E\cept l i r l  i ts rnating s|stem (Sheluran
1989). rnost t letai ls oi i ts biolo;*. inclut l ing bur
lorr st lLlctLuc. xle urldescl i i red. Drt i"  (1939)
slatcd lhi i l  A. E. Borlcl l  fcrunrl  Liaho grorrnrl  sclLrir-
lel burloN erltrarlces uDCLer r(rdG trnd lo:is rt n 'cite
nelrr '  Bcar Clcck. lr l ld this:taternent h[" becl Ic
pcalc(l  i r  f i iunal arrr l  poprrl l r  rolks (r ' .g..  T,arr isorr
l967. Burt ard Grosscnhcir icr I11i6. Larr i , .orr arrr l
Johnson  l 98 l l .

Dcscliptions of thc bur-r'orr stmctul.cs ol othcl
\olth {rrrr:r ' ican and Flurlsi ln glound squi l lcls
\Spernroplt i [usl hare been surr]rnAfize.l  l r \  Ho\\el l
11  9313 ) "  Ognc , ;  ( l 9 . l i ) .  and  l t c i chn ran  an r l  Sn r i t h

11990). Townscnd s ground squirrr '1 lS. nnuLsenrl i i l
and \ ashinglon glound sqLrinel 15. urtsl t i t tgtott i \
are consiclelcd thc spccics rnost dosclr.-rclalr:t1 to
ther Idaho grcrrrnd !quifrej 1\adler et al.  198\J.
l orrrseld's grc,und squirrel burl-o1r srstcms hlr!.]
been describecl in some detai l  ( I lcom 19,10.
-sr,hei l 'er l91l .  Rer rrolcl : :  arrcl Walkinen 191J7.
Itcr.nolcls uncl l ,auntl l r :  I988). lhcrcas [ 'ashing-
lon gr 'oLrnd sqrr irrel bun orr svstenrs hare been cle-
scr. ibcd onlr bricf lr  (Schcl icl  19,11). ColunrLian

l{found s(luifrels are s\rnl)alf i .  \ iLh 5. 6rznneus.
and thci l  bl l l ro\r srslcrns havc bccn dcscl ibcd in
eas te fn  Sdsh ing ton  lSha r r  1921 .  1926 t  and
A lbc r ta  ( I oung  1990 ) .

Orer' the past decade rre h:ne lepeatedlr oh-
scr-vccl .S. brznncrrs Llsing burr-orrs in rcr-ic. rockr
rneado\\s \ \ i th (,->0 r rr oi soi l  arrore rasarL
bechock. ,rlthough thev l ele also occ,r"ionallr ob
sened  i r r  r l o re  rnes i c  t r eas  r r i t h  dee l re r  so i l s .  - so i l
rnoistruc rfadirlgs using BoLll clLlcous sorl nlorstlrrc
blrx:ks indicated th.rt these shallol soils l ele near
or irbore f ielr l  (apari l \  fof ser,er-al teeks each
sprillg. then chied out lapidlr in {rar'lr -.Lrnlrner'.
Funhcr. r lLr l i rrg,.ornc rr intcrs. thr: l .oi l  l r-cczcs dol n
l o  A t  l eas l ; 0 . rn  1J .  D re r .  pe r ' s .  comn l . ) .  Th i s  s tud \
ras unclcrtakcn to provirJc a dcscl ipt ion ol S.
bnrnneus brrno. s\sterns and to bel lel Llnclersland
lrorr ther l i re irr  Lhese shalL;rr soi ls.

Study Areas

Thr 'ee sLrrch s i tes \ rere selecLed Lo re l ) reseI t  a

dirersitr, of rnicrohabitats occupiecl bv ,5. bnrnneus.
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Onc. "Squir lel l \ ' |anor' ." has relat iveh deep soi ls
Lhat iar ' i l i tate drdnnge. rrhercas at thc olhcf l \o
sites ba,.alt  lalu bcrl lock l i r :s l lose to the surl irce.

'Squ r re IVanor '

This I  h.r si tc rrus locatcd on a soLrth-lacing l10i
" lopc 2 km ,{ ol Bcar'" Aclarrs Co.. Idaho (T19N.

R3\\ ' .  \S l i  I  Sec. Ll l  at Li l25 rn elelat ion in
a lelat irely i lat val ler bei leel Bcal Clcck and
,i tcvr: 's Crcck. \earLr hi l ls icles lele iolested l i th

Jlonclerosa pi\e l l r i trus pondcrosd) and olhcr corr-
i icrs. The lhastuclr 1; lot rras dominatecLlrr divclsc
bLrnc h grasses t6-t l  -spp.) nnd folbs (25-30 spp.).
rt i th smnll  clumps of big sagcLrush (.{r ierrrsia

tt idcntotel - gfccn fahhithnrsh \Ohrrsothantnus
tist i tLi f lorul l .  and \ \eLh hucklhent |Eit 'gontutt
heracleoides\. l 'hc rcddish" clarloarn soi l  had let
r-ocks antl  a depLh in e-rcess of 2 rn.

"R ley Ranch"

The ,1 ha studl alea (Tl9N. R3S'. :ec. 3,1) r las
B krn S of Scluir lcl  Nlanor near Pafadise Flat at
1370 rr clcvaLion orr a 10olr east- lacring slope in
a \eric meadolr snrr-oundcd lx ponderosa pine
lbrcst. The soi l  uas a reddish -.keletal loam l i th
manr basalt rocks .ll lhe sLrrfirce $eighing in ex
ccss oi 100 kg. Soi l  depth val ied l iorn 30-70 crn
aL the ceDter of the area to > I m al the forest
edges. l he dominant plant las stiffsage lArtenrisia
rigrda). l i th slral l  arnounLs ol bLrnch ! iras-!es. ond
spring l i lbs sLxrh as dl ions (.1l l iurn spp.).
L(Dnatiunt s1tp.- Eiguon przrnllts. and camas

lCtun.ussia quat ashJ ald,15'r/r, barc glound. Sr:r-
ricebcr'4 ( {nrelorrchiu ulttililit). bittelbmsh (l'ur-

thio t i( lentetel.  big sagebmsh. rebbitbmsh" and
srrrrrr l rerlr '  \51nphrn' iccLtT't ,s spp.) occurred in
deeper soi l- .  tr t  thc cdgcs ol lht area. Colrrrnbian
gnrund squi l lels rxt upiecl the deep soi ls along thc
t reel bottorn et the east cr lgc of thc slrrdr siLe.

' l  luck eberry"
' [his 

2 ha : i tr  (T20N. R2S. Sec. ?) rras localcd
l0 km N\E oi Sr{uinel fr lanor at 1190 rn r lera-
t ion in :r rneadol surroundcd b1 porrderosa 1rine.
Douglas l i r  (Preadotr?rg.r nen:ie. i i i ) .  ancl grand f ir
{16ie; granlis) lolests. Thc rncadorr tas on arr floro
south-lacing slolre rr i th sevelnl 1ol.  lockr ( lgcs

aI]al inter\:ening gr'lrssr s\ralcs.

OrLr'2 ha stuclr plot incluclcri  Lrro l idges and
thc srralc bchreerr lhern. The lklges lere dorninatcd

br, Edogolanr sp1r..  onions. lonatirrrn spp.. Gil ia
aggregot a, Sedutt st enoTtetaLum. antl Penstemon
/eustis rr i th .100i bare ground. The recldish.
sktlttal. sandl loarn las 0-80 crn deep over basalt
bedlock. 

' Ihe 
intcrrcning slale rras donrinated bv

dense stands of glasses and ibrbs l i th 3To barc
ground. 1he soi l  \ \as a dark loanr kr sandr loarr
l-2 nr deelr rr i th fel lock-".

Methods

I t iaho groLrrrcl sr lLrinels lere active abovc ground
frorn latc \ ' larch rrrrt i l  earlv . \ugust at the three
sites. Bulro\rs rrere ercavatcd in latc Juh, and earlv
August 1989 after Lhe aclult-" h.rd irnmerE(ed belol
groL . l  into seasonAl torpor and onl l  a fc\r voung
of thc lcar rcm{ined i lct i \e above ground. At '
terrr l) ts to traf squinels at brulolr cnlranccs \rcre
unsuc(essful.  r lLlrough at Srlrr irrel \ lanol lr  harJ
pleviouslr trappcd squirrels al man\ oi the bur
fo\\  entranaes excavated. ln most cirscs. bufro\fs
couldiol bc as$ciilLed rr ith squi|r'els ol lororm age

At all three -(ites. rre srstematicalil r:xcavaLed
all bulrorr opr-'nings irr a corrtiguou-s area (Squirrel

I ' lanor' .  600 m'?: Hucklcberrv. 1500 rn': :  Ri lev
Ranch. 600 m'z) then excavatcd r fol bulrols ol '
intefrsl outside lhe seleded area. At cach burrolt.
the arel arouncl an arbilrarilr. choserr enLrance u'as
gridded into m2 sections. Bunow entrance trops
(S'oheser ald Leighton 1979) lr 'crc scl at al l  en-
t l-enccs \rc coLrlcl  f ind r i thin a 5 m radius.

BLrrrors rrele injected l i th expanding polr-
urtthanc foanr (FelLharrser and \{clnro_l I983) ini-
tiallr'. llut thc mcthod \ras ahancloned because the
foarn cernented the rocks togcthcr-nraking i t  di i-
l icul i  to remolc thc foam casLing lrom the soi l .  S'e
founcl il faster and rnore ellicient to lollow the bur'-
rorr s using hantl tools.

Bur-r 'orr srsLerrs \rere nrl lpfed on;laph papcr
\r i th depth measurcrncnls cven I0 ctn. or as nec-
cssarr. Surface iopogrr:rphr \ras dctcrrnincd using
a t lansit .  Lcngths of thr burrol s\stem-r reporled
bclorr are horizonlal distances rathel than thc l-un-
ning lengths of thc tunncls. and . lel)ths are iroln
thc suffare Lo the bottorn ol the chambcr or-tnnncl.

Id.rhc, grc,und sqllirrcl burrolr ('nlrauces \rere
rl isLinguished fnrrn those ol other rodcnts at thc
sitcs 1Pr:nrnrr:rcar ntu niuLatrL\. llicft)tu\ nnntatlu\.
\[. lt nry i t rnrLus.']'h on cnnt s t alp oi tl,:s. Z ap ut p r i rt
cepr. and .S. coLumbinus) br size. ditect obserr a-
t iorr oi Tdaho ground -"quirrel usc. pr-cscncc of

t ) l  Y -ncen .  Lus rhe r . . r n , l  B " ' , 1 ' r r



ItJaho gr-ound squirrel feces. recent rrear at the bur-
rorr opening. and absence of soi l  mounds. Am-
biguous burrols rrcrc omitted frorn the anal,vsis.
lclaho glound squinels mav rnodif i  burrols con-
st luded h! othef sfecies (see bclorr).  Hcncc. t 'c
foc'Lrs here on Lurrol usc, rathcr than burrol 'con-
- l r , r c l i o r , .  l , \  l J a l r , ,  g r , , ' . r r , l ' 1 r r i r r . l - .

At cach -. i te. soi l terture vas determined Lrsing
a hldrometcr. -Soil moisture wa,c measured u-\ing
a Boul'oucos soil moisture meter $ith soil moistufe
blocLs buried at iJ0-60 cm. Soil Lempcralurcs wcre
taken using a Y,SI Lrlelhermomctcr and thermister
probcs buried at 30-60 cm. Plant cover dala lere
"b r , r i ned ' r - i ng  po i r r t  f l ame- .  Su i l  t . r r u r ' .  n ru i . l u r , .
tcmpcrature. and plant cover data u,ere col lected
as parL o[ a separatc stuch and $ ill be reported
in clctai l  elsethere.

Results

Although Davis (1939) reported that burrol open-
ings lere located under rocks and logs. lc found
62 pcrccnt of the burrol 'openinp5 in the open.
2.1 percent under rocks" and l1 pcrccnt under
shr-ubs (scc bclol).  l t ]o log,. rele present at oLl l
thrce site,. .  al though te did obserre sonre bLrrr-orr
entrances under log-q at other siLr:s.

Td . , h , ,  gn ,u r , l  . ' 1u .11 ,  I r 1 r ' 1o r '  o l , en i  r g -  r * re
.1-I5 cm \\ ' ide (I  :  6.3 t  ] .99 [,sD]i  and :[-17

cm high 1x = 5..1 + 2.0.1) and entered the ground
at angles of 0" ( into a sloPc) to 90' ( i  = 38.9'
t  2 2 .  |  ' .  l u n r  " l -  r ' e l e  n ,  a r l r  n , . r l d  i r , ,  r . , - -  - " '
t ion and 5-11 (\  :  6.1) cnr in dianrctcr. ldaho
ground srluir lels lalcl l  l rakc soi l  mounds outside
Lhcir burrorr cntlal lces: obselvi l t ions ol captive
squirrels and f ield obscrvations of fresh burlovs
indicate that soi l  is scatteted as i t  is brought Lo thc

\\e fbuncl iwo dist inct caLegories of burrow
svstemsi shal l^r ( (  50 cm maximum depth). sim-
ple slstems lacking nests {herealier. 'auxiliarr Lur-
l ows ' ' ) . : r nd  deepe r ' ( ) 50  on  rna r imum dcp th ) .
morc complcx burrot -.v-stems $ i lh nrsls
(hereaiter. "nesl bLrr-rors').

Nest burrols l 'ere bnger'(700-2600 crn) than
atu.f iRrr barro$s (20-600 orj .  dccper 50 121 cm
(vs. l0-zl5 or).  l i th rnore entrances {: :}- l l .  \  :

6 . ]  v s .  1 -8 . i  =  l .B ) .  mo le  b ranch  t L rnne l s  12 -13
vs. 0-,1). and more chambcr.s l l -7 vs. 0 2) (Tab1e
l. al l  cl i f fcrences p < 0.001. l \{ann-S-hitno
U-tests).

lAtil.l'i 1. lilu h o ground .quirrel burr cha acteri.tics at three

snrdr -.ites A.dans Co.. tdaho. \ rlrre. arc nrcarr

with range in pareDthesei.

Huclleleu'

R , v  R r n , h

SqulLLel \lanoL

Rile, Ranch,,

t 9 2 1 . 0  1 1 ;  l  i l
1 l ;  1 ; )  1 2 0  ; 6 0 r  L l  8 l

t8. i  9,  2.{ )
10-30r Lr0- ; ( l0r  L l j

l l . ;  8 : l  1 . 8
i 0 , 1 0 r  i 1 ; 6 0 0 r  L l 6 r

ia8 1092 1.6
( ; : l - 8 0 1  ( ; 0 0  1 3 2 0 )  i 3 ; l

8 6  2 0 1 0  1 0 . 0
r 5 0  l 2 l  )  1 1 1 5 0 - 2 6 0 0 r  9 - l l r

*Ore  t r l r l  roL , l ( l  , r , r  b ,  l i ) l l (N , r l  b , .  o r r  u  lu fs .  fo f l '  ! r  121 c rn .

Aux lary Burrows

\ \ 'e cla-ssi i ied auri l iarr burirxls inlo four groups:

1) Horizontal burrols (Figure 1A). S.e exanr-
ined,10 ol the-"e l lurro\\s LhaL r '  r :rr:  supolicial l l
s irni lar to shal lorr pocket gopher burlols. Thev
\ e r -  2 . - ' - h r r r  r r  -  |  l ,  =  l 3 3 r  ,  r n  l o r  3 .  l 0  I  I
t-  = 19.0 + 7.3) cm deep. and had I -8 cnlranccs
(r = 2.1 + 1.6i.  \ ' lost ( l l0) r lere unbranc,hecl.  Tn
se\eral rascs" caflh cesting-( or '-cudden chenges in
tunnel diameter irrdic,aLed lhal thcsc lcrc originalll
conshuctcd br pocket gopher'-s ol roles ancl en-
larged bv grorLnd sclui lrels.

2) Shrub-corerecl burlols (Figule lRj.  lhcse
ronsislcd of hor-izontal tulnels. ol trenr'hes rooled
br branches of thc shmb. t lut generalh cuned
around the rnairr rool of the shrub and incorporaied
shrub canopl shape into the bulro* desigrr.  Thr
bunorr-s lere 15-2[t0 (\  :  69 t 7l) cnr long and
10-30 ( i  = 16 a 7.5) cm deep. Thele tele l- ,1
entr lrn(es (\  :  1.9). oftcn under the prostrate
-clerns or canop\ oi Lhe shrub. Sonrc burlol svs
tcms rfere coe\tensi\e \1ith one or- rnorc poths
through the shmb. Thc shrrb species used varied
ti th the nrai lable sper, ies at each sitc:. .1rrcmisia
riglo at Rilcl Rltnch- A. tidetttLto ancl EritgonurrL
heraclecides atSclttitrel \'lanor. ard sernishrubs of
E. spho.erotephoLunt iurtl E anrbellarznr at Huckle-
berrr.  ! i  e founcl rnor'e shrLrb-covcrcd burrols at
Riler Ranch rrhere shrubs rrele more abundant.

Idaho Cround Squirrcl l ' iulrorrs 95
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Figure l .1ux i l ia r rbur ro \ ' ' o fs ] ]e ' ,o | l I i l Ls , fnncz j -A .Hor i lohu l l l | r r

t j o l o f ] l j d d e n e n t r a l c e ' B ' S h r u h l l r n 1 b L r r l l ' ' t l ) l ] \ i l l v o n . | 1 . s i l l c ! j I '
- c  D d i c a t e s t r e n c h . C . R o . L . o \ e ' e d l ) l r r o $ . t , ) 1 , r r w , ' , l . l i . s i { 1 ,  \ i , . \ o , , r i g h l .  I ) .  P l u n s i n s  b u r r o l r .  s  e  e { .  G r o u n d
i. Jiaded.

l l l  Rock-coreled brrr lols (Figure I C). Tunntls
rrere dLrg unrlcr iargc rocks (rnostl l  50 x 75 cm
and llugcr') that \rere sonle\lhat 11at on the botkrn
and usualh projetted lcss thrn l5 cm Lclorr thc
sul-face. 

'lhe 
burr rs had 1-,1 entrances (r : I 9l

opening al thc lorrcl cclgc of thc rock. and \rele
roolecl br the lmk i tsel l .  bLrl  sornetinres conl inued
into Lhe soi l  upslope lr.onr lhc rock. lhc bur-rorrs
lcrc 15-160 (x = 6.1 + 38.5) crn long. The tLur-
nels usuallv corl \ :erged bebrr the rock. and ie-
clLrenLlr lhcrc rras a small  chambel at or near the
point of conler€ience. These were l i rund on the
rockr. hillsidcs at Huckleberrt and Riler Ranch.

,1) Plunging burlots l l igure 1D). ' Ihese rrere
sho l t  ( 20 -120 "  x  =  51  +  28 .6  c rn ) .  usua l l v  un -
branched tunnels l iLh a sirrgle cnlranrc thal
enLe re ( l  l hc  g found  r t  a  l 5 -90o  i x  =  40o lang1e .
continLred dorr n steeplr Lo I 1 -45 ( i  :  23 t I  0.5)
cm. and oftcn cnded in a small  chanlber. These
o.cLrrfed irr oper placcs a\rrr from l-ocks dnd
shrub,.. nnd lere lbund at Huckleberlr: and -\rluir
rel \1anor.

Nests Burrows

\\'e e:icalated ser:en ne-rt burlo{s: all \ere locaLed

in decpr:r  soi ls  ncr l  l idgc tops.  Sir  of  t t re nest  ln l

rorrs had a chlster of \rell-established entlance-"
leadi lg into a small .  legetaled ln(rund thlrt  rras
l0-20 r 'rn tal l  and I - i : ]  rn in r l iarnctcr ' .  Thc ncst
burlols bui l t  in mounds al l  had old. soi l- l l l led tLrn-
rrels that varied in dist inct i lcncss and contained
occasional lelnlarl ts ol old chambers. ThLrs Lhe
rnouncls lcr-c probabll crcatocl bl soil excar,ated
bv the squi lrel-" or,el a pe od ol man\ \ears. The
nest burro\\ LhaL lackerl a rrrorrnrl  $as lcss corn-
pler anrl  had no o1cl.  pluggccl tunncls.

\ e - s t  buno r r s  had  i : l - l I  en t rances  l i  :  6 .1  a
3.1 ). Tr-picallr'. at lcast one shallorr tunnel e\tend-
ing lor ) I  n aL <::10 or depLh 1ed inLo lhc bur-
ro\\,slslcm (Figltc 2). funncls lcacling to nests 1ie-
q r ren t l r  , l r oppe , l  r e r i ,  c l l r  ) ' l - 2 t t ,  r n  a t  - , ' n r c  t . i r , l
(Figure 21 and rapidlr descended Lo ,15-50 cnr
dcpths. Thc ncst chanlbcr rras at or near the l.)\rest
poinL in lhe bufror! slslenr. ancl rras oftcn ncar tun-
tlc1 lIltcl-secllon-(,

\esL chanrbers lcre found at dcpths of32-113
crr ( i  = 60.? crn). Chambers r{ele olal (r :  19
r 20 x l5 cm). blr l  se\erel had snral l  pockels or '
other irregulariLies. The charrbcrs rrcrc pelt ial l l
f i l lcd t i th nest material composed mosth of

lafasses. l) i1rt i(ul ir f l r  Bronuts tommrLtutut. B. tec-
tonnn. Itoa bulbosa. .rnd P. scabrella. Leares of

96 Yensen. Lusr'her' .  ancl Bo\derr
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Lomatium nuiLitrude \rele abundtnt. but lear'es c-'1

othel clicots (lnogornm lora.leoi(Les a (I Amelon-
chier uhLy' i l ia) \rele rarc. Nest-q also inchrdcd
Artenisia tid.entote bark. 

'litLgopt,gon 
da6lus and

Balsonnrhiza -sp. sccd heads. pondelosa pine
needles. horsc hairs. and i i :r thers oI d Bre\ret 's

Blackbird (Ezp,hagr .)uno(:eplLahr\). One lcsl ras

constructed ainosL errt irelr oi mosscs. I) fains such

as those describecl br Shat {1926) and Fir lge
(1934) lere not 1;und undef Lhe nests.

Ncst burrols r lere inhabitccl br aclults and lar-

vae of clarkling lretlcs (Tcncblionid:re: lleodes sp.)
a r  d  r r , '  k ,  t -  , C - \ l ' i , l a F r .  I ' e r r -  r r ' , 1  r n i t e -  n " r e

fbund in selelal nests.

lour Lurlol srstelns had a si l lgt le nest. t l ro
svstems ha{l orre old and onc frcsh nest. :urd onc

s\stern had hro lrcsh rtesls. The lattcr consisted
of a dccper' .  nore cornplex stslcrn l t l t rneded lr i th

a simpler. -"hal lorrcr- s., 's len \ ia a pluggcd tunnel.

Add t  ona Burrow Features

Hidden entrances (n : l8) lere fbuncl in nr:st l i rrr-

rows and in shlub covcrd and horizontal at[ilian
burrorrs. Ihcse consisted of a ncarl\  \ert ical.

sorncl imes spir ' :r l l ing. tunnr'1 that endecl in an

un0suallr  small  (4 crn diameterl  entrancc co\ered

\\ i th leai l i t ter. X' lost hiddcn entrances \rere found
belorr shlubs.

Vertical shafts found in four nest brlrro\r's ilnd
in one horizontal auri l ian brr lrol ascended fronl
r leaf the lo\rest porl ion of the buno\{ slstcnr arrd
enclcd 3-:[ cn he|[r' the surfacc. These leselrbleti
the \erticral tunncls used b\ solne Eurasian grourrd

scluirrels (S. cnthrogcn\t, S. frl:at. S. nmTirr. .S.
p|gnraatt S. voli|rl. .5. urdulah^^ and .S. t.rDlhro-

/r? rrur; 0gncv lg, l ; j .

-ShorL side tunnels rncasurirtg 5-10 crn long
$ere iruncl in both rresL and au\iLian Durfo$s.
I 'enuska and tr ade {1956i ternlcd si r i lar sl frrc-

Lures in EasterD chiprrunk (TanrlrLs sriotus) bur-
roirs "gallcries.'' and su!(!(ested thc.r \r'efe [)robab]!
used fbr tunring irround. \ \ 'e loluld gal lcf ies rrear

cnlrdnres bLlt occasionrl lr  elsethere in both anr-
i l ian ard nest burlols.

Chambels rrere cithcr niderred arees of tun-
nels or hol lo\{s on lhe side ol a tunntl  lhat rrefe
nruth larger than gal lcl ics. Ther rrele largest in
ne-rt burlorrs ir  :  9.2 r 9.8 r I0 cnr" n :  9t.
The th:rmbers in horizontal auriLinn bur-lorrs rrefe

abo L as u ide And long as ncsL rhatnl ler-s. but l lot
as tal l  ( i  = 6.0 crn. n :  10). 1hc charnbers al

thc cnr- i  ol  plunging nuri l iar burrorrs lere sl ight-
l r  sna l l e r  ( -  =  8 .2  r  9 . i  r  6  c rn .  n  =  l 0 ) .

ldaho Crouncl Squilrel Bulrols 9;



Chambers tcrc iound 30-300 on ( i  = 152 crn)
fronr Lhe nearest entran(c;n ncsl burrols anrl  l r :
did lot disceln :rnr pattern in their placement.
Charnbcrs rrclc cithcr cmptl or ' \rele l i l led l i th
nesl malerial.  er.epL i)r one *i th a food cache in
thc most complex burrol -rr'-.tern e\cavated. The
cdchc rras in a chamber {25 r 20 x l2 cm) at 42
on dcpth and containcd 3l corms (35.:[  g total]
oI bicolol biscuit-r'oot \Lonatium Lcptctcaryum).

l ,aLrine chanrbers lere noL forrncl.  al lhough
leces rrere collrrnoD in the deepest tunnels oi :] Dest
burlorr.  in t lo sidc nrnncls ncar ncsts. and in rock-
colered alr\ i l iar\  bunols. Otr 'asionalh rre l trund
" l d .  p l u g 5 e J  l , | n  r c  -  r l r a t  r ' e r e  l u l . , , l  l e r ' - -  i r r  n - - t

nters te variat on
Frequerrcics of arrxi l ian burror,;  tr .1x's r l i l lcrccl sig-
nilicantll among sites Q) < 0.001. (;-test of in-
deperrr iencrc using S.i l l iarrrs'  corrcct ion). Thc in-
cre:use in rock-corered auriliarr bLrrtrrrs 0lrn Scluir'-
rel Xlanor (0) to Hucklebern ln :  l0: 20oi l  to
Rile,v Rmch (r :  1.L 560lr) paral leled lhe number
oflarge roclcs present at effh site. lhere tere scr
rrore shruL-covcr' ' r l  burrols al Ri lcl  Ranch 1n =

;: 2t l0.t) than al S(luirrel \ ' luor in :  2: I  I9ir j  or '
HuclJcbcrn (n = 5: l00ro). ancl this also parnlleled
shluL abundancc. Thc numbcr of pllurging burx\rs
las highesL at l{Lrcklebern (rr :  1 l ;  22' lo) where
there rras mole ol)en ground. HorizonLal burr-o*s
lrere rnoLe colnrnon and longer al -qquirrel \ ' lenor

1n = 13: 68lo) arld HuckleberrJ (n = 23r ,1i0lo)

than at Ri lo Randr {n = ,tr ;  l6?o) rrhtrc thc soi l
\r'as rockier. Squinel \'lanor. *hich hacl the deepesL
au\iliarr bllr'lor{s. also had the deepest sorls.

Burrow Locat ons

All nest burrol-. lele located in rrell-drained soils
) 1 rn cleep. lonl lere neal the top of a srnal l
r idge. and Lirree lcrr:  ncaf Lhc Lops of slopr:s in
deeper soi l .

'l 
hc proportion of ldaho gr-oulcl squilrel habitat

t i th clr:cp soi ls apparcntl l  slr i lablc for r lcst bur--
rols las 3500 nr ' :  13;tvn up t hal at ,Scpincl
Xlarror. l i l00 n'?(70lr oi2 ha) at I lucklel icrrr" ancl
1950 rn':  (506 ol I  ha) At Ri ler Ranch.

Auxiliarr bulrorrs \rere located in both deep
and shalbr soi ls at al l  thlee siLes. aurl  in reric arrr l
mesic plant associaii.nls. but rnar-shv area-r Rnd
sccps rrcr-c avoidccl. Somc au\iliarr blur-o1rs oc
curred )]00 rn f |om lhc ncar-csl knolrn ncst

At oul stucll sites. rre estimated that > 90 per-
ccnt of lclaho ground squirrel burro$s lr'ere aux-
i l iarr burrols. Auxi l iarr burror,;s occurled at
densit ies c- ' f  B0--t00/ha in the conl iguous arcas r,re
selecLed for cx(aval ion.

Discussion
Tolnsencl 's grornd sql ir fels also have two lvpcs
of bulrot 'svsterns \rhich colrespond to oLlr nest
anrl auxilian bur-rols (Alcour 19,10. Re_r'nolds and
Wakkinerr 1987. Revnolls and Laundrc l9BBl.
ln these studie,.. auxilian llurrorrs \rere rnuch rnore
conrmon than ncst burror{s. Bccause the function
of aLr\ i l iarr bLrrrous is rrot esLablishcd. lc harc
prel irred the nerrt lal  ier-rn "aLrxi l iart ' '  Lo such lr:rms
, , -  - - . , r , c  h r r r r ' , , s - -  ,  r  " 1 , r , ' g i  ' g  l , ' r r " ' " - . '

S'c founcl a scluirrcl  in onlr onc ncst burrot ' .
The .rnimal \ras non-torl id arrcl eslaperi.  I f  thc
populat ion \ras cntc ng scasonal tolpor ald rest
Lurrols i trc rrsed as hibcrnaurla. animals should
hale been in their nesl bLrrrots. Sorne sciurir ls
(e.g.. Shat 1926. Holekarnp and -\hernan l9{39.
Karramichi 1989) hibernate in special hibelnation
rlcns. \\'c suspcct that ldaho ground srluirrels con-
sLrLrct of sepitratr Lulro$s for hibcrnation. and that
these have r,;ell-plugged entrances that re did rrot
f ind clcspiLc caleful scarching. As cvidcncc ofthis.
at Huckleberrr r!e foLrnd one bufrou (not rcporlcd
:rbove) on 28 Julv l9B9li th l iesh soi l  around boLh
entrances. indicating cunent construction. This
llurrol had 90 cm ofhorizontal tunneLs and a steep
dcsccnt to c smoll chamber at 45 cm. This rnav
l , a r -  l ' - . r r  a  l r i l , . r ' r r t  ' , r '  , 1 , : r '  L , r ' , 1 , : r  r un ! l r u t l i u l
b1 a juvenile. the onlr af(e class tlctive at the lime.
P. \ \ ' .  -Shcrman (pr:rs. cornm.) has observed
narked Idaho groLrnd sqLrirr-els ernerge fronr hibcr-
natjon. lrse lhl l l  burro$ srstern fcrr a fu$ clals, thcn
move to the bl lrro\r s\stem in \ |hich roung are
laised. lhe"e burlows har,e a -single. steeplr
dcsccnding tunncl.

\ariation in thc ploporlions and dinlensiors ol
. , ' r , , i l i . l r .  l , ' r r n , r '  r \  t x  -  l , ,  r \ ,  r  r r  - t r r l r  - i t ' .  i n  l p
sponse lo si le characlerisl i(s seerns r-casonablc.
Crinnel l  ancl Diron ( l9l13) frrLrnd LhaL S. beethei
rnade deepel brLlrots in sol ier soi ls. The ease ol
tunncl constnlction and availabilit,v ol rock-. Rnd
shr-bs shoulrl inilucncc thc assortrnent of au\ilian
l lul loi \s at a si le.

Al l  bulrot enLran.res orr rockr hi l ls ir lr :s rr i th
shal lol.  sea-"onalh later- logged -soi ls lecl to aLrr-
iliarl burrots. Tire squirrels did not nest there.
H , , r ' ,  r ,  r .  r ' e  h r r "  ob - " ' r eJ  S .  , n / , ? / , e r r .  . r - i n8
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thesc auriliarr buno\r's as tcnporan r-efuge-s. even
when the soi l las saturated. P. W. Sherman (pcrs.

cornrn.) has seen,S. bnrnneus errerge i iom bulro$,
entranccs \! iLh mrLddl lur.

: h c r '  r l ' 1 2  l r , u r r , l r r , l ' d  t l r a l  d r ' . r i r r : r g ,  r ' . r . i r n -

porlant in Columbian groLrnd squinel nest burl-o!r

placement. El l iott  (1983) Iound that Columbian

Elround squirfels placed 800/o of thcir burrorls in

dry soi l .  20 pcrccnl in moist soi l .  and 00/o in leL
soi l .  and al l  of thc "perrnanent" (=nest) burlor.s
r\ 'ere in the dn cover tvpe. Ho$'ever, Wcrldel l
(1989) found that slope. posit ion on slopc. and
n r ,mh- r  n l  n r l r r e  l u r l ^  \ \ c rF  l h -  l no - l  impu r l J r l

variable." 1br determining occupation of an areo br

Columbian ground squinels. Columbian ground

squirrel sett lemcnl i t t  an alea n,as also associaLed
r{i th the plescnce of other squirrels and burrols.

Colurnbian ground srluirrels r'-ere not restricled br
-soil terture. dcpth. of drainage. :urd shc fcruncl bur-
ro\\ 's on shal lolr soi ls (25-51 cm to bcdrock).
I Iowever. S'eddell  did not incl icate lhether thcsc

lrcrc nesl or a(l](iliarv bunows,

AlthoLrgh thc role ol soi l  depth and rnoislLrre

in deterrniDing ncst site suitabiJit,r' 1br ldaho grorrnd

-"quir lels is nol selLled. 1\,e lbund no burrous te

suspected of bcing nest brrnorr,.  i rr  soi ls ( l  rn

deep. At rnost sitcs there S. 6rznnelr occurs. Lhere

\ras a small  area lr i th dccper. tel l-drained soi ls
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