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Introduction

\ \ 'hi te tai led cleel arc an irnporlant big game spe-
( ics irr Dorth\resLcrn l \ lontana. uherc i ts distr. ibu,
t ion is slronglv correlatcrl  r ,". i th the disLl ibution of
crrni lerous ibrest habitat ([ ' lundinger L9tt4). Surn
rner habitat use b,r thitc-tai lccl deel has bccn
described irr various prrts of \orlh Arnerica (Al len
1968. fr lart inla 1968" l)rolet 1976. Ticrson ci al.
1913.->). Although sereral prcvious studies for.rrscd
on the t inter ccologl ol l 'hi te-Lai lccl cleer in the
,Stan \ al ler ([ 'ecklclth 1958. Hi]dcLrand 197I.
\ [ r r r r J i n g - r  l ' , 1 { l r .  - i ' n i l .  - t r r d i e - , , t  . r r r n n r , r ' i  r g
dccr in nolthrrestern l \ lonlana h:rve nol bccn con-
ducted. Tntlcased Linther harvcst in norlhrrcstcln
X' lonlana has also raised conccrns about the irn-
pacls oi i ;rrest l)ra{.Liccs to local rr hitc-tai lccl deer.
(\ ' lundingr:r '  1 98,1).

Johnson (1980) recognizcd that selecl ion oc-
cur'-s on scrcral scales. Jnfcrcnces ircrn habitat
seleci ion analvscs on I scale r i l l  l ikcit  cl i l l i r  i .orn
inl i ' rences rnad{r on another scalr ' .  ancl conse-
rlrrcntlv. ecological inlcTrct l t ions and ntanagonent

' hu rer t  rddrcss :  \ \  k l  i fe  ne ! , , , , r , .  \ ' l r fngenrer t  I ths rar , -
\ ! k i m a L  i l r \ a r i , ) n .  P . 0 . B o \  l 5 l . ' l i , r , l r . n i ! l i . S  \ 9 8 9 1 B
r lh .  L , i i r  i \ jo in rh  suppor r r . r l  b r  rhe  tn i re rs i r \  , ) l  \ t , )n rd f r .
\1 , )n ran !  Dcpr  mer t  o f  F  i sh .  \ \  i l r i  i l e .  and I 'a rks_  r l r .  1 . .S .  f i sh
ar ( l  $  i ( l  i l i  Ser r i .e .  rDd r l l r . \ \ i l r i l i l e  Ia rage[er r  lns r i ru re .

r-ecrrmmend:rt ions rnal be sc:r le-depr:nrlcnt. Our
obje( 'Li\c r las to identi i l -  prcfcrred surnmer habi-
tat ol r thite-tai lcd clcer in the nranagctl  lbresls ol
thc Stan and Clcal later Val ler,-s of \ ' lontana at 2
sci cs: the cl istr ibution of home langcs l i thin rhe
studv area (2ncl-orclcr sclcct ion). and lhc selection
of habitat categories l i thin the home rangc (3rd
older'-qelection).

Study Area and Methods

I'he -(* ar -Cl:arrr'ate r suntmcl.rilnge includcs thc
southern halfofthe Stan Vallcr. and tne norrncrn
qualter ol the acljaccnt Cleanlater Vallev. This arca
tas desr:r ibecl prcl iouslv hv Anros (I977J and
\ l ' r r r , l i n yc r  I  l t r l l  I  r .  T l r ,  - t  r d r  r r e ; r  $J -  Jnp fu \ i
matelv 675 krn'z t'ith elelations r.mrEling from
1.060 m on the val lcv f loor to 1.5i5 n1 on the mid-
slopes ol the rnountains. I nique r cgctatir.e chrracr-
tcr ist ics and habitat rrosaics lbund within the stuclv
. r r , . r  r ,  - u l l  l r n rn  t l r ,  r n r r i t ime  ,  i i n r . r t r  . r r r t l  d i r e r . e
soi l  nroisturc regirnes. Thc major habitat t lpes
lbund on thc studv area r lr :rc rdthin the rnoist
sLrbalpine iir (.46ier I asiocalpa:). \'!eslcrn r.ed ceclar
l'l huja pl.ir:tttu)" spnce (Pir:eo spp.). and grancl fir
lAbies gTartdis\ scl ics (Pl ister er ul.  19771. Hor-
c!cr. nlost siles u'cfc dominated br, scral species
inclLrding lodgepole pine (Pr)rrr^s contolol. Douglas,

\ , , r t l r r ' ,  - t  S ,  i e r r ,  - .  \ , , 1 .  ' , 8 .  \ , ,  l .  l q q  I  . {  |



fn- ll'saulotsuga menziesii). rrestern la|ch (larir oc

t ir lento! isl .  and ponderosa Pine (PirI ts ptnt lentsa).
' I  

inrber halvest (clci lr-( ol or scle.Lion cul) \ \ 'as th( '

dorninant land usc rrithin the stuclv area rdth cle:rr

cuts langing lrom 2 260 ha in size and J -25 - '-eus
in age. locatecl thloughout the studv alea ( l ' l t rrr-

dingel l9{34). .A.pplorirn:rtt'lv hall of thc sludv alcir

had bccn logged.

O,.r l  rnahsis i i rcrrsed on r leer usc ol ' l  rnajor

habitat caregorics: Lrnloggcrl and logged uplancls.

and rrnloggcd arrd loggr:cl r ipul ian areas. \ \ ie clas-

sif ied an are:r ns I iparian i f  rater (surla(re oI sLrl)-

sul iacc) inl luencccl regelal ion such l l lat wcl-site in

dit 'ator plants \ !ere prtscnt ( l ' f istcr ei al l9i7)

Ovc$lofv spccies comPosit ion lr is s; lni l$ bet\reen

lipalian nnd rrpland sitcs; hortcle'r-. trecs associatccl

rr i th moist habitat trpes occtrrred rdth higher 1ic-
( luencr in f ipal i i ln h: lbitr ts. S'e dcfir le. l  clcarcuLs.

palt ial  cuts. and secon(l gfoNth stands as logf(ed

habitrt .  Thele lclc no disccrniblc dif felenccs in
()\erstor-\  specics logged oI h:rrrcst l)rachc{is l)e_

t\reen r ipi lr ian ancl uplancl habitats. [ ,nclcrstory

-"pecir:s rrere sinri lal  bdleen loggcd antl  unloggecl

sitcs and bcl\ teen l iparian and rrplancJ sites in

t ,  r r - r ' r r :  h , ' s ' r - r .  n , , ,  - l  - i l "  i n , l i ,  r l u f  - l ' - '  i e '  t "  r '

rnorc (1)nlmolr irr  r iptrr ' iarr habitats

l)cr:r r telc c: lPturcd ;n clo\cf traps (Clo!er '

1956) on \f inter rangc of thc ul)per S1r'an \al lcv

(Xluncl ingcr L9B4). Thi l iecn adult and 5 fawn 1e-

rnales \rcr-c ladiocol lared anrl releascd. Radiocd

deer 1\ 'cre relocaled on surnrncr tanges cluring

l9B0 and 19Bl b-'- aerial 1250/oi arrri ground (7:)'rl0)

t lacl ing bctteen 0800 and I700 h. Acrial telcnr-

etr-v was r lole l iorn a ( icssna l82 lc(ording lo lhe

rr.,r :rhudol ,g1. oi ci lmore er a1. t t  981). and relo-

clr l ion error $:1s tst inlated l() l ]e [Ppl-o\ imatcl l

I0(J-1irO n. CrountJ tratking included t l iangulatcd

l ixes (14([r) and close-rrngc lracking ({36o/o) using

,  r ' , ' n , l - l  . l , l  r . r y i  : r t r t en t r . t .  T r i . r r r : r r l r r t i , , n .  s ,  r - '

al lr  r tcre bascd on l l  cornpass bcar-ings anrl tere

used onlv l l ren cvir lence indicatecl thal Lhc ani-

rnal rras within t00 (t00 m. lhcn tr i :rngtr l .r t ion

polvgon.q \{elc lel.rtivcll srn:rll ancl .onlained onlv

I t l iscrete habiLat catcgorv. and ldren no toPo-

gruphir 'harr iers erislcd beh\ ' tcn the obscrrer and

the esl imaled pr-,si t ion ol thc t leer. Dcr- 'r-  locations

l ' . r - e d , , r r  r r i a r r g ' r l . r t i , , ' r '  s '  r ,  i r r , l ' , '  l , r " r i r n i t r  t "

thosc { leternrincd [ ionr close-rnngc tracking. Close

Iange trackin3 1\as c()nducttd unti l  thc anlmal Nas

seen or distulbc(l  eDollgh lo lnovi ' .

Al l  cleer locations \rclc l) lol tcd on 1:15,Bl0

topographic nups and aerial photos. Surnmer home

r ' r n3 '  '  \ \ r fP . r l i r n r r c , l  r ' i r r . r  t h '  r n i r r i r n  rm  " ' r r r e r

pol lgon (NICI')  rrrerhod (NIohr 19'17i.  l ' ivc adrr l ts

;rncl 5 ]- e;rrlings \tere tracked for I sulnmcr. and

8 aclults lcre lbl loncd for 2 summers. Surnmcr-

home range estimate-r lbr thr: [i deer tracled 2 surn-

mcrs uere calculrted l trr each srrrnmer scpalatelY

in ordcr lo makc lhese cst irnales cor parablc to

lhose ibr r leel trucked onlv I  sumrncr. The nunr-

ber'  of radiolocations olrtained each sLlmmcr for

each dccr alelaged I9.B (range = 9-136).
'l 

hc interval bctween rr:lor::rtions rangecl fronl

2 hoLrrs lo I  week rnost relocal ions ol the s:r lnc

indiriduul rere scpalated br' 22l houn One clccr

that rras {ol lortcr l  lor I  sLrrnmer uscd inacccssible

t'ildcrness antl coulcl be lelocated onlY afLer r

lengthr hikc. This dccr was rclocated rr:peatedl-v

at relativch short intcr\els durirlg $'ildcrness stlvs

lhat rangcd iom sc,,eral hotrrs to 2 clal-s. lhcsc

relocl l t ions n'oul{]  l rotential lv be more pronc to au-

tocorfelat ion bias (-sr, i ihaft and Slade l9B5). ancl

the sizc of hel surnnrer homc range mat h:rve bccn

undcrcsl imatcd: hor'evcr. this felnale's habitat use

data wcre similar 1l l  those ol othcr edults based

on tcsls of habi lat st lccl ion bv indi l idual deer'

{ l .cach I982) and l 'cr. t  includcd in a poolccl hab-

itat use analvsis on lhis basis. Thr-ee tlccr wele rclo-

catcd hoLLrlv l i rr  2'1 hours to cJcterrninc i1 the,v

rcntured bclond thc home ranges del incaLecl b1

relocations obtaincd at thc mole l ' icJd-"- spaced in-

tervals rlescribcrl above. All ofthe rtircations Iiorn

lhesc lra.king scssions fcll tithin the hornc ranges

deljneated bl the longcr i l tervul relocatjons.

Wc assesscrl  lhe scltct ion ol horne r-anges

l i thin thc stuclv arca (2nd ordcr select ion: John-
son l9B0) bl conrpal ing cJeel honc ranges to l .-)

ranrJoml,v sclccted drcas cal lc( l  r :udorrr home

rdnges. l landonl honle rangcs $ere ofsjnri laf -sizc.

shape. urrrJ eieval ion as rJeer hornc rangcs

clel ineatccl during l9l l0. Wc construcled a gricJ ol

the studr area and randoml) selectcd coordinales

that ser, 'ed as l l le centcr lor each r-andom horne

r . r l g " .  l h ,  . r ' , r i h b i l i t r  ' , 1  r l r ,  I  h a h i l r r l  , : r r ' g o f i ' :

\ras esl imaled on deel hone rangcs usi l lg d dot

grid for disocte data (\ Ialcum and Lol i ' 'gaarden

I980i. Thc cxperted arai labi l i t ies of thc 4 c:r le

gories in randorn homc rauges tas rneasured rt i th

a digital planimetcr. The ualvsis Lhen proceedcd

artording to the mcthodologr ol Neu et a/ (1974).

-A habitat divr:rsi t- ' -  inr lc 'r  ras caL rr l :r tet l  l i rr

cach deer anrl  random horne range bv surnnl ing

lhe nunrbcr oI discrete habitat tvpe-. i> 0.5 ha)

ancl r iplr- ian habitat pol,vgt,us (e.g.. sceps. ponds.

lrotholcs. r ' r 'eeks) and divicl ing b-v thc or eral l  dccr

or rantlnm holrc r-ange. The-qe inrl icres rr 'err:  then

32 l .r 'ach ancl I iclge



s tan r l a rd i zed  on  a  t (X )  hn  bas i s . . \ n  a re ragc  s l an -
clarcl izecl dirt ' rsih inclcx ior deer' :rnd rantrorn rronrc
r rng (  s  \ r as  t he r r  t  aL ' r r l a t c r l .

' I h i r r l - o r r l c l  
d r : r ' r  hab i t a t  se lec t i o r r  ( Jo l r nson

1911{)) s:r-r nn:r lvzed hr comparin: i  use ol the . l

babitat catcgories bt al l  decr l i th thc lrrr i laLi l i t_,"
ol lhc sarnc catcgories lronr deer horne langes ( l l
ar lrr l t  larrgcs csl imated Ironl 2 surnrners ol t lack-
irrg ancl 5 aclLrl t  and 5 rearl ing r ingcs l lonr I  sLrnr-
nrer ol tra|king) (NcLr er d/.  19i, tr).  The,l  hrbit i :r t
calcgorics \rere rn:rpped l i thin horrc langcs. ud
:rrai labi l i t r  tas tL terrnined Lrsing a digitrr l
pl iminreter. - \ imultaneous 90(lo conl ldence inter
rals rvr:rc dclclrnincrl  i rrr thc prxrlcr l  usc (r ' ldiolo-

cal ions) of thc . l  catcgorics. Tl thc culculatccl
, , " ' f i ' l - ' , ,  -  i r r t . r r . r l  { l  r  d - ' r  ' r . -  ' , f  r  5 i u  r r , , ,  r r 1 ' ,  -

nent did not contain the Lrue arai l ;rbi l i tv ol LhaL
c.onrponcnl. Lrsc tas considclrcl  stat ist ical lr  signif i-
(  an t .  i n . l i ca t i ng  e iLhe r  p re fe |e r re  o I  n \o i dance  o l
that cornponcnl.

t r  e  use r l  N lann -S ih iLnev  LesLs  l l l an ie l
1978:[t2 B6i to test lol  cl i l f i ' r 'ences in home r-ange
size between learl ing nnd adult deer. ancl i i r
di l ic lcnccs in cl ivcrsit l  incl ices hetteen deer and
ranrLrrn honrc langc's. \ \c rclatcrJ r lccr-hornc langt:
size to the propoft ion of e:rch of the t habi l :r l  .aLe-
gorics avai lablc Lrsing thc,\pcannan l lnk cocl l i
. i enL  ( f " 1 .  [ ' e  used  oonpa rameL f i ( ' l e s l s  becduse
d:rt: l  \rere not nc- 'r 'mellv distr ibuted.

Results
Home Range
\ \c crol lcttr :r l  515 radio lclocations l ionr \ ' lav-
Se l ) l embe f .  l 9 t i 0  and  l 9U  L .  Dee r  s r rmmer  l r o rne
rangcs i lor '(r :10 hn soulh r:r l  thei l  l inter home
rangcs. L nl ikc their t intcl  dist l ibution. deer surn
rncr honrr: r 'angcs rrcrc l idcl l  rJispclscd ancJ aclult
langes r i id not orerlap. I 'orrr adult-vcar rng parrs
lrad orerlalr lr i rg honre rarges. Txo oi Lhese pairs
lclc clcrr l l  rnothcl lnd claughtcr: thc lamil ialrcla
t i onsh ips  o f  Lhc  o thc r  2  r r c r c  L rnk r ro *n .

l larkcd animals usctl  thc samc rrca cach sum-
rnr:r.  I Iornc rangr:s of cach of thc 8 adults nroni-
lored for 2 sunrners orerlaplred an arclagc oi4,:1(lo
l)el\ \een !e:rrs. :rncl their :r t  t i r  i t r  centers $rf{r lhe
;ame (( l ladi i l tel  t9iB). 

' l  
i rese anirnals :r lso had

L rs r r l  t h r : sc  sa rnc  su rn rnc r i ng  a l r : as  c l u l i ng  1979
lfr lundinger. \ Iont. Dept. Fi-qh. S i ldl i ie. and Parks.
r rnp r rb l .  r l a ta ) .

-\ ingle-sunrmer honre rrnges for adult cleer
:rvelrgecl 70 ha {-sE : , ' r .0, drrr ing 19t10 (n :

l0) and ?1 hr (-sl- = I8.: t)  clul ing 1981 tn :

11). lhc langcsol5 vclr l ings avclagccl 9 |  ha i-(E
: i ]0.1) and r l i rJ nr;t  signif icantlv r l i f icr Irorn those
o1 I I aclults lbllorred that ve.rr' lNlann \\ hihr.r lcsl.
P  o .2 . l r .  | ' I , , t - , , I I r , , r r l  r , r r r ; ,  - i z ,  r ,  . .  r .  i r r ,  r ' . r - -
ing nrrrrbcrs oi lclocations shorred l7 o126 singlc-
surnmer hotne ranges hrld reaclrct l  arr asvrnptole.
sLrgg(isl ing lhc,; \rclc based on:rn a. lequate nurn
ber of relrcations (Orlrrnr and KLrcnzlel J 955). 1he
lcmaining 9 singl<' surnrner home rrnges rnrv halc
been LrnderesLimaterl  sl ightlr .  Thc avcrrge Nl( iP
cstinratc ibr thcsc t honrc langcs rr is. h(r$evtr ' .
similrr lo the arerage for Lhe l i  aclerluatt l l  sarn-
plcd honrc rangcs.

2nd Order  Select  on
' lhe 

surnmer horne r ' :rnges ol achLlt cleer di l f i recl
fnrtn randorn hotne rtnges rel:r t i r  e lo 3 habi lal cal-
cgorics (P < 0.10). Adults st lcctcd home lrnges
r'  i th nrorc krggcd l iparian. molc unlogElcd upland
ancl 1e-"s logged upl:rnd th;rn ras arai lable on thr:
sludv arca (Figurc l) .  Tn conlrast. sLl lnrner holne
r : r nges  o l  vea l l i ng  dee r  ne re  s im i l a r  t o  r l r r r l o rn
homc fangcs c\ccpt that vcalLing rangcs contailed
nofe logged l iparian habiLat (P < 0.10. FigLrrr:
1 ) .  The  p ro l x r r r i on  o i  r r n l oggcd  l i pa r i an  hab i t a t
l i thin a dccl honrc langc las invclselv colrelated
rr i th home lange size ior adult-" (r ' ,  :  0.4:J. P <
( t . r ) ; r -  l ,  r t  $ r -  r , , t  , , , . r ' l r t , . l  r , i t l r h , , r n ,  r r n ; ,  . i z ,

ibr ve:rr l ings (r.  -  0.125. P ) 0.101. In corrrrasL.
lhc propolt ion of loggcd l iparian habitat l i thin
-eummer home r 'anges $:rs posit irelv ctrrelated $ i th
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6 0
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Random Home Fanges
Adu I  Home Ranges
Year Ing Home Banges

unoggeo Logged Unogged Logged
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H a b i t a t

l i gL , r '  l  l l J ( (a r l  I ' a l ) i t l t ro r4r rs iL i r r r  o l  l i l  a r lL , lL  a r r l  5  rn r

ing  s f i t r  t r i l r r l  r l r r  hom.  fonge\  conrp ! red  lo  l5

rudrD hrn .  ra rgr .  i r  t l f : san . ( l l .a rsar . r  R i r (  r

\  u l le rs .  \ Ionrana.  durnrg  l9 i l0  dDd l9 lJ l .  +  o f

r ( l ; f , r . s  rhar ,h . r  honre  unge hrb i l r r .ompo- j l ron

r l i l f o : 1 l '  <  0 . l t l t o r l  r r n r l o n r  h o r r c  r r n g l s .

S l , i r - - r r i l - , 1  D . - r  s , , r r r r r r . r  I I  , ' , r ,  F r r : ,  . r r ' , 1  l l . r l , i t . r t  S , l , . t i , , n 3 3



hornc r ' ;rnge size irrr .rr lrr l t  ( leer (r,  :  0.:18. l)  <
0 .051 .  bu t  no l  l ; r  \ e r f l i ngs  ( f "  -  0 .63 .  l '  >
0 .10 ) .  S r ' l i r r r n r l  no  t r r r r t l a t i o r r  bc l r r een  l r o rnc
rangc size encl thc plopolt ion of Lrpland habitats
" i r l r i  , , r  l r , ' r r r  r . r r r ; -  i , r ,  i t l r ,  " . , 1 - ,  ' . , - -  \ , r ' r n , .

honrc langcs ol clccr containe(l  rn ar clage of 2 r 'rr t-
L i ng  un i l s  l h r l  avc ragcd  l 2  ha , / 100  t r a  o t  t r on re
rrnge for.rclrr l ts antJ 25 h;r i  100 hl of homc lLrn; le
lh veerl ings.

' l \ renLr-irrrr l  
di l l i lent h:rbiLeL tr,pcs r lcrc lounLl

i n  r l c c r  su rn rne r  ho r r c  l ang r ' s .  Hnh iLe t  t r 1x .
represr'nl ing rool.  nroisL en\ iro |r t( 'nls l1crc nrost
corrmon. Si\ l(  {  n lcrc rr i thin the -rpluce. gr.rrrr i
l - r .  $ ' - t ,  l  - , , 1  , - , 1 , . r  - - " i , - . , ' r ' , 1  r r , - i ,  t r p - -
r i i thin the sub.r lpine I i l  series. Honrt rangcs oi
.rclults conlaincrl  an arclagc ol 9 habiLat tr lres/100
ha; verr l i rrg f .urgcs (n : .1) arcragccl l0 hrhirat
tvpcs/l00 ha. 

- l lenn 
t*o hrbitat trpcs lclc found

in  rnnc l rn r  l r on r t  l angcs .20  o1  l h i ch  n l so  l e re
frrLrncl in cleer horne ranges. Thr: nrosl cornnron
hlLitrt  tr  pcs in dccl horne renges lere gcnr:ral l l
un( 'orTrnon irr rarrdorn hr:rnte rxnges: aonlnton l !pcs
i r  r . r r r , l " r r  l " r '  ,  r , r l g , .  s ,  r ' ,  . r l - , '  . r r , . '  r r r . r , ' r '  i r r
dccl horne ranges. Arelagr'( l i \ i ' r 's i tv indices. 1::1.1
frrr arlrr l ts antl  1,1.8 1ol rearl ings. lert 'signif icanth
highel than ar,eragc inrJiccs ld landonr home
rangcs  17 .7 )  l \ l ann  t r h i t ne r  l ( ' s l .  l '  :  0 .00 .1 ) .

3rd Order Se ect on

Collcct ivclv. us. ol hrbit :r l  calego|ies rr i thin homc
ranges br arJults rnd real l ings *as sinri l i rr .  bLrt
di l i i red irom arai labi l i tv l i r  al l  ,1 habrrat ceregpr-
i cs  ( l )  <  0 .10 t  ( ! i gu re  2 ) .  BoLh  a r l r r l t s  anc l  vea r
i r r g -  s - r -  r ,  1 , , , , r t , . J  r , , r ,  t  . , l  c I r l \  i r r  r i l , r r i , r ' '
habitats ( loggecl rnrj  unL;ggctJ) and lcss i i .r .( luentl t
in uplancl hahit:r ts thrn e\ lx clcd. basctl  on habi
t:r t  oai labi l i tv. \o incl ividurl  deer usetl  a r ipal ian
. ( r r r l pon (n l  l c ss  l han  e rpec ted .  T lo  c l e t r ' ( l  a r l u l t
and I rear' l i rrg) rrscd loggcd r iparian hahitat nrore
than crpcctcd. Unlogged r i trarian habitat rtas
scerce on thr:ir r-angr:s. and the logged rilralian hab-
itat had resiclu:r l  conifers anrl  a rJcnsc corer ol pa-
pcr birch lBctukt prLp_r-ri/era). irller ('llna.r sinuatrzl.
lerJ<rsicr cJrrpgloocl 1(Inns sLoktnifenLt. anrl lillows
(-\a1ir spp.).  No dct-r 'used uplanrl  hahitrts nrolc
than erpecterJ.

Discussion

t r  l , i l ,  - t , ,  l ,  , l  , 1 ,  ,  r  i r r  t l r '  \ \  , r , - { . l - i r  $ . , t ,  I  r ,  B i , , n
use(l the sane surrnrcl h,:rrnc range-. earh reltr .
ln adcl i t ion. naLal honrc rangcs of i imale lhlns dr '-
l lncd thei l  honre rangc arcas as adults. Both oi

Unlogged Logged Unogged Logged

U p l a n d  F p a n a n  F p a n a n

H a b i t a t

l : i g r r  2 .  I 'en 'n t  u : r  r , ! l  ! \ r i l ab i l i r \  o l  h !b iu l  r ! r ( .g , , r i , . ,
$ l rhnr  l l J  r i lu l r  a r t l  5  r |a r l ins  r l re r  honre  hnsF
i , ,  r l i ,  S$rn  C l . rn rare f  l t i re r  \a lL r , .  \ l ,nLana.  r lu r
n rg  l9B{ )  r l  l i lS  l .  +  o f  iN l i r r r .s  l l  t  16 .  ( l i l h rs

1 l '  <  0 . 1 t  i r r r r r  u u i l a l , l l i t ' .

l hese pa l l c fns  have been documenLer l  r : l sc r rhc l t :

l Ve r rne  19 i3 .  I l osk inson  l nd  X lech  1976 .  Jankc
19i7. \elson 1979. \dson and \ ' lech 19fJ1. Ticr-
son ct al.  l9B5). end rna\ conlr ibutc to cnhanced
surrir t l  tnr l  lcploductive sut cess.

Arcrage horne rangr: sizl ' in this studv \as
snaller lhan lhat rcported in other sturJics (, tpar
rote and Springcr l9?0. Hosl inson anrl N' lr :ch
19i6. . lanke 1977. Nclson ancl N' lech L9lt l .  Ticr-
son ct a1. 19tl i>1. Srnal l  homc rangc size mr! ha\e
l ' , .  r  r ,  l . , t , , l  t o  t l e , t . r ; r l i t r  , , t  r ' . r l , i t r t - , , a  t l r " : r ,  r r '
( l lerr l  ater sum rrcr r angc. -\ :rndelson ( l  966) out-
Lined 3lactols l imit ing honrr: rangc sizes in anirn:r ls
that halr:  Lccn applied to sunrnrering lhitc-tai lcr l
deer: ( l)  reduccrJ mobil i t l  becur-"e ol the corr-
sttr ints ol rorrrrg ( l lalkins and Klimstla 1970.
Cladlclter '  197fJ. (. \zcqa et al.  I  982): (2) social iac-
tors lcsult ing i i  om high poprrlat ion clcnsit ies (\ '1nr,
ch i r r t on  and  J t t c l 1966 .  X la r sha l l  r n r J  S  h i t t i ng ton
1968. Srnirh l9i0)r antl  (3) high qualirv hrl) iraL
(Tolnsr:ncl and -srnith t9l l i l .  Thonras el ol.  196,1.
NlarchinLon and Jdcr 1966. Sparrcue and
-qpringer 19701. Sic r l i t l  not address sotial Lrttors.
but thel rn:rv hare (,ontr ibutcd lo home ranfie sizes
and pattcrr ls re obsefled.

Decr- irr  our studv showed selectiorr for both
summer home r-arrgc placcnrrnt rr i thin the studl
. r r - : r  ' 2 r I l . , r , l r r  - r l o e r ' , , n r  a n , l  t , , r  r r r ' , , t  - p e e i r i c
habitats r iLhin thosc honrc langes ( lJrcl-orclcr sr lcc-
t ion). The preference for r iparian habitats rnar hare
' " .  r '  r " i . r t . , l  t o  r l r  r l , , r ' r , 1 . , n , 1  " l  h i g ,  , t u . , l i r '
foragc locatt ' t l .  the presence of frcc rratcr. and

o

o

A v a i  a b l e - A d u  t
U s e - A d u  1
A v a i  a b l e  Y e a r  r n g
U s e ' Y e a r  i n g

l :1,1 I-ea, h arrrJ l ' i rJgc



rcgctat;rc corcr'. l\cfcrcncc 1br Iipari n habitat lirr
l  hiLe-tai led deer has been docurnenLed elsewhere
(Tolnscncl and ,smith 1933. Scvcringhaus and
(lheaturn 1956. I ' rogulske and DLrerre 196,1. Al
len I96ti .  \ ' lart inla l96tl .  Nlundinger l9t l1).

The selection deer displa_,-ecl Ior rLnloggecl l ipar-
ian habitat lithin thcir honc rangcs sug;lcstcd thrt
this tas a prelerlerJ habitaL categorv. Orrh 2 deer
used logged l iparinn habitat more thnn expected.
bu t  t he i r  hone  ranges  n )n la ;ned  re r v  l i t t l e  un -
loggccl l iparian habitat.  Apparcnth, sonrc prc-
ierred ciraracteristics ol riparian areas t'ere still
ar,ai lable folLxring l i rniterJ hgging ol habitaL rnori i f i -
cation. Howcvcr. unloggctl riparian hdritat ap-
pr:arcrJ to bc prcfcrr-cd lhr:n both loggcd and
unloggecl siles nele alailable. ln addition. as :rvail-
abi l i t l  of unloggcd l ip:rr ian habitat incrcascd. an
individual s home range size decleased.

l)ccr uscd upland habitats lcss thrn c\pcctcd.
reg:udless of t i rne ol clav (Leach 1982). abunrtance
of uplantl habitrts. or rrhcthcr thc stands wcl-c
loggecl or rrrr logged. (Jrrr rneLhods frrr cletecLing
prelerential habitat u-.e rnav not hare been sensi
l i \c Lo consislcnl albcit  infrcr lucnt use' of uplanrl
h . r L  t r t . .  J " \ n - , , n  i  I q 3 0 r  n , ' 1 , , 1  r l , . r l  r i n  '  s f ,  r l  i ' l
a particulal habitat does not ahr:rvs impl_y its ralue.
l lplands. eslrecir l l_,- maLLrre stands. no doubL have
vallle ibr sumrner-ing deer in the St'an-Cleanrater
area. Lul baserl on our resLrl ls. the habitat values
p Ie -en t  i r ,  u1 ' l e ' r , l  - t . r r ' d -  r ' e re  ̂ l  c - -  i n r l ' o r l , r r r . c
lo local dccr lhan thosc Irrrnd irr r iparian habitats.

Although arJult  r lccl r l i r l  not sr: lccL hggcd r ipar-
ian habitat l i thin thci l  hornc r:rngcs, this habitat
cateE(olv r{as impo ant in home range estrblish
rncnt. Civcrr f idt l i tv ol dccr to horne rangcs. der:r
ma! be reluclant to relocate lol lo$ ing logging ac-
t i \ . i t l  in l ipiuian habitats r l i thin thcir honrc rangc.
Our results suggested that deer mav hare enlarged
lhcir-surrrncr hornc r-angc as thc rat io of loggccl
to unloggtcl r iparian habitat incleased. Because
horne rarrge Jocation for fernale cleer appeals Lo be
inhcri tccl,  homc rangc f idcl i tv mav halc bccn cs-
taLl ished belore the :rd\ent of Lrgging. Holerer.
it was rppucnt thrt usc of logged rip:rrian habitat
was highest where considerable decidrrous trrver
. r n , l  r " . i ' l , r . r l  e , , n i [ e r ' .  r en r r r  neJ  l L l Ju r ' i ng  l u3g in3 .

l lomc rangc dist l ibLrt ion and usc dcpcnds on
social lacors as rtell as habitat qualitv ('l ierson et
ol.  l9{J5j.  AdulLs arcl , 'earl ings used habiLats
within their horne range-" simil :rr lv. bul there vas
evidence that,vearlinEi horne ranges contained mole

rnargJnd habitat (lcss plcferrcd) than did adult
horrc rrngcs. Using adult habi lat prcfcrcnccs as
a sLandard fo| r 'anking. Lhe order f i-orn nrost pr-e-
lirred to least plel;rred lras: unlogged riparian.
Lrgged r iparian. Lrnlogged upland. arrrJ loggerJ up-
land. Ye:rr l ing deer occupied suboptirnal habitats
orr our studv arel as did mule deer (0. lrcniontLsl
along the Nlis-.ouri lliver Breaks ol central N'lon
tanr (Hamlin. l'lont. Dcpt. Fish. s.ildliie, and
[ 'arks. LrnpLrbl.  cJata) uncJ roc dco (Copretius cup-
le.olrrsl in Denmark (Klein and -(trandgaard 1972).
'l 

his mar' have been the result of the darn's lbrc-
ing vearl ings oLrt ol preferrecl areas urrd nairr: l i '  o{
the vearl ings.

Dccr hornc langcs rrcrc locatcd in arcas t ' i th
high habitat divclsi tv thcrc ccrr loncs would bc
more cor|1mon. Tnlerspersiorr of diverse habitat
tvpes and rifarian hallit;lt pol_"-gorls \!as o(rmlllon
on deer ranges. Dahlberg nnd Guett inger (1956)
and Progulske and Duerre (1 961) stressed the inr-
portance ol inlerspersion oi openings and rrater as
desirable components ol deer surnmer r r€ie.
[ larchinton and Jeter '(1966) concluded that the
inlcrspcrsion of foods changing in availabilit_-v
thlough t irnr- 'cnablcd decr to r.cstr- ict rnovoncnts
lo snlall h.-'me range-q.

AlLhough our stLrd_,- did not evalLraLe the el ' ier.ts
of specilic silvicultural practices and iblest manage
rncnt stratcgics on dccr hdbitdt. thc lbllot'ing
gcrrcral guiclcl incs scon r\an-antcd on clrcr sl lm-
rncr rangc oI thc Sl an-Clcanr'atcr. Riparian
habiLats. part icularlv Lrnlogged ones. shorrld be
managed consen'atir,elv bv establishirrg builer'
zoncs ofno logging. [floggcrl, uncvcn-ugccl silvicrrl-
tufal s!sterns should Le used. to rrtain rcsir lual
habitat. Quality Lrpland cover shouid be maintained
ddj[ccnt to pdrian olclu and othcl moist habitat
componcnts. A managcmcnt goal should bc habi-
tat r l ivcrsit l  on a small  scalc. accomplishcd with
unefrn-agcd sihiculLrrrr:  and prcscri trcrJ f irc. I f
e re r r -apeJ  a ra r r cBe rnen t  i -  ap1 , l i eJ . ,  r r t t i ng  u r r i t  - i z -

shoulcl bc small  (  < I  2 ha) and dispcrsctl  ovcr thc
larrdscape. PosLlrgging scarif icat ion shoulcl Lc
l imited to the rninimurn necessarv Ior-successfLrl
coniler re€ieneration. to enhance -shrub produclion
for cleer forage and cover.
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