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Abstract
Habitat use of ivhite tailed deet lodo.nileL\ rirgnlianus a&rutnLs) Aonu rl\c Umatilla Rirer in northeastern Oregon rm irrestigatd
from Januan 198; to Juh i9116. Twelve radiocollared de.r s.r.lo.:at.d I ld8 LimG k, detcrmine habitar use. Plant comnuriries
usnl most in rrjnter rrere dominted br Douglc hawrlnrn iCrategus hugkri). llnl{ ros! r,in,, (Pin16pozdoou). Douglc 1ir (Pseu,

d!,tsuga mcnzidii). and black cottonrood (Pr4tuLus tirlutcarya). A rnrxld prulicLcrl Lhll 50 percenr. 75 percent, tuid 95 per.enr
ol use would occur rcithin ,t'1 m, 99 m. and 2,18 o .i .!!.r, rr:spd tirr:lr. which obscured 90 penent of a standing deer. The
majoriq ofrelocations occurred more dED 1600 D hom mah hrds. R,ir.nrion ol cxisting mdure ponderosr pine Douglc fir ard
cottonwood ponderosa pine comnNnilies. aDd resbictior of ac(,ss to thcsr: ari.ls ;n $inl{ will help maintain white tails in this area.

lntroduction

White-tailcd dccr studics in the northern Rocky
l\{ountains primarily rcpresent areas ofhamh \,tin
Ler \'!eather. dccp snoldall, and low temperatures
{X' lundinger I981. Singer 1979, l ' ]engcl ly 1961,
Owens 198I). 

' fhe 
t inter weather patlerns in the

Urnatilla River Basin arc clricr and warmer bv com,
parison. Research in Orrgon has bccn l imited to
the endangered Columbian white-tai lcd dccr (Smith

1981. Suring and Vohs 1979). This study docrr
ments habitat use and fo.age ose pattcrns fof lhitc-
tailed deer in this area from January L9{15 to July
l 986. Src also prcdict use relative to distance 1rl
effecl ive hiding urver.

Study Area

The stucly arca (75.300 ha) encompassed the
r, ' f thr\cslrrn f ,r"thi l l '  , , I  thc Blue Muunt.r i l '  in
no heast Oregon. primarilv on the flrnatilla Indian
Reservation (UTR). Elcvations ranged liom 335 m
along the l- lmati l la Rirer near Pend]eton to 1325
m ncar Tollgatc. Oregon, in the norlheastern cor-
ner o[ the studv arca. This region is influenced bv
Pacific air masses. with hot. drv surnmcrs and cool
$, inters. Annual mean precipitat ion is i l l .0 crn at
Pendlcton. t'ith most occulrin€i in November. De'
cember. and Januarv. Temperatures during the
stud,v pcriod closcly follorvcd the 30 year monthly
values. Precipilation rvas 7.7 cm in Jan-Mar l9B5

1(lurrenl !ddress: Deparrnrent of Wildlife. \ez I'erce Tribe.
Box 365, Laprai. Id.ho 8:J5.10
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including 32 cm snowfnll in February. and 15.0
cm January-March 1986, wiLh 37 crn snordall in
Dcccmbcr 1985, compared t'ith 30-vear means
of 10.7 cm precipitation anrl 20 crn snorvfall dur-
ing January-March.

I'lant communities described by Bodurtha
(1987) and Bell (I9BB) are listed in Table 1. along
t ' i th the combinations and stnrctural typcs used
in analysis of habitat use patterns b,v deer. Ripar-
ian communities were dominated by black cotton-
n'ood. rvhite alder (A Lnus rhLtmbifulia), ponderosn
pirre, Dor.rglas fir'. and black locust (Robinia pseuda-
ncocin). The common shrub species included com-
mon r:hokechen'v (Prunru airg3nrianru), bhre elder-
berry (SamDucus cerulea). commor' sno\fbenv
(.Symphoicarpos albrrs), rose (,llora nuthano), and
Himala,van blackberry (Rubus d,iscolor).

Upland plant communities include seral stages
of the bhrcbunch wh catggass (ApJroplron spit:otumy
Sanclberg's bluegrass (Poa secrrnda), and blue-
bunch rvhcatgrass-ldnho fescue (!'estuca itkthoen-
sis) habitat types. Dominant grass specles were
cheatgrass (B/o,r&.s teclonrnr). ripgut lrromc (8. rigi-
los). r'attlesnakc bromc (8. bizaeformis). meclLrsa-
hcaLl (Taeniatherum zrsperurn), and Kentucky
bluegrass (1'. pratensis). The common forb spccies
wcrc n'cstcrn tarrow (Achillea miLlefoLiun), ar-
ron'leaf balsamroot lBaLsanorhiztL sogitata)1.
mule's ear rwethia (llf ethia amplexicauLkl, stork's
blll (Emdium cit:utaium), lupine (Izpinus spp.),
and biscuitroot (.llmatium spp.).



TAtll.Fl l tlpllrd (Udl,,rLha 1SB7) and riparian plmt cornmunin tvpes and the Esociored pooled planl communil]' ud strucrurll

t)t)(is us.d t) anal,,-2. rhite-tailed deer wiDter habitat use nr the Umatilla River Drainlge. northeast Oregon.

P lan l  Conrmun iL)  Tr  ! ) , , s Ihled I'lart Connunit Tlpes Struoural T-vpes

A{)pvon Viat un-BnhtL\ tetla ntn

A€rorroi spiatuntFenLaL alutensis

A Brorron !pi. d I unJl tu se tlnda

tlatnu rig !* l rcniatherunt asperuDt

Rnhtl\ tc.torutn Btunus brizaefontis

Tacrriathcnm atpcnn'Bromu: teotrut-

Rosa rtutLanalPoa prateuu

S tn4honcarpos alhulPoa pratcnsis

Rhtts glabra I Bro nus igida

Crutaegus douglosiilSlnplnncaryos albu

P hrso c arpu m aLx aceu / Syttp lbnc aryos

alhutlCarex gc.ren

Piruu pon d entutl Ho I otl tw u: dixtl u/

Sntphorittrpos tLhu-t

Pinu pon d.t"u/Sn4,lu,riatpas al brLsl

Pscudotsu gn nen zieti il Ph.\to rpr^

Populb t hontrpal\nqlnritrpos

a L L* I'ruiL\ irgnl i dnL\

Pin ut po*lerosalCrutaegtts dougLasii.

Prutu\ l)i si ni.ou\\

Ltp kni P bLt 0,in utnitics

Perennial Gras Communiries

Annual Cra* Connnunities

S1 mpho ritupo s al h u; &n nut l;a na-

Crotuesu rlousk^iitS)-nrp lu,nco,p.s al hru

P h\rta\ us n!'11, u. eu\lSltnpln rit a 4t s
alhuslCaret gneri

Pinus ponlensa-Pseudotsuga nenziesiil
H^th,t;.4, . ,t;..rrnr Ptt\._, a7* -utt * , .

Lor shrub

' la l l  Shmb

l all Shrub

llarure/Shrub
]lllu.e

Rip arian P lant C ontn un i tics

The major shrub-dominatccl communit ies
gcncral lv occurrcd as narro\ l i  i rregular shaped
palches. less than 10 ha (25 ac) in size, on nonn'
to-east facing slopes, surrounded bv grass domi-
nated communities.

Bodurtha (1987) described 5 common lbrest
communities: ponderoso pine / oceanspray (Ilola
d,isau d,iscolor), ponderosa pine / common snorv-
berry, Dor.rglas fr / ninebark, Doueilas fu / common
snowberrJ! and grand fir (,46ies 6razdr) / trvin-
flov cr (Linnea borealis\.

Much of the lot'er elevations vere planted to
$inter wheat, bnrley or peas. Crass and alfal{a hay
\rere €ilown on small irrigatcd fieJds along the
Lmati l la River and McKay Creel. The study area
is grazed by cattle. horscs. and shccp.

Methods
Deer rvere captured using Clover traps (Clover
1956), V-panel traps (Lightfoot and Maw I963),

and a cannon net {Hawkins er al.  196t}) and f i t ted
lith 164 mhz. radiocollars. Dccr wcrc rclocatcd
from the ground using a receiver and 2 element.
H-shapcd antcnna using tr iangulat ion. The reb-
cation error polygon (Heezen and Tester 1967) $'a-s
reduced b,v r.isuall_v obsening cac,h dccr rvhen cs-
tabl ishing a location. When this was not possible
without disturbing thc animal, the dccr wa: .rp-
proached rithin approximately 50 m, as estimated
by signal strength, topographv and vegelation con-
ditions, and monitoled from a circular path at 90
clegrces to thc signal direct ion unti l  a precise esti-
ma te  o f  l oca t i o r r  sa -  po - . i b l " .  Locc t i on !  \ 1p rc
rccordcd onto l :15.840 black and rvhite aerial
photographs and translened to 7.5 minute. USGS
tr4rographic maps.

Relocations vere separated by nt least one noc-
turnal period. to meet the assumption ofbehavioral
independence (Dunn and Cipson 1977). Reloca-
tions $'ere distributcd from sunrisc to sunset to
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replcsent the diurnal behavior of each decr
(Kammermever and Marchinton 1977). Deertere
located in a prcdeterrnined sequcnce $hich $,as
rec r rang . , l  r : r ,  h  t ime  a  r , r r r nJ  o t  l e l o r . r t i , , ns  r r *
complelcd to meet the assumption that the proba-
bi l i tv ofdetecting an animal in anv part of i ts home
range was proportional to the amount of time the
animal spent ;n that area (Samucl et al.  l9B5).
Relocations occurr-ed during davl ight hours.

At each relocation. topograph).. vegetation. and
activi ty werc rccorded. Slopc. aspect on slopcs >
I0 percent. slope position relative lo Lhc ddges and
rnajor drainagcs. and elevation wcre recorded from
7.5 rninutc L1SCS topographic maps. Acti \ . i tv $as
determined bv r.isual observation or by rnonitor-
ing thc radio signal ovcr a I  minutc interval (ac-
tirift - irregrlar sipgral. inattir.itl = regrrlar signal).

H id i ng  eu re r  s r .  , 1 ,  f i ned  a -  r cg , . t . r l i u r r  r c -
quircd to hide 90 pcrcent of a stancl ing deer at
30 m (Blaek et al.  1976). Distance to hiding cover
$as placed into l0 m classes using l :15.840 black
and white acrial photoglaphs. A cumulative i ie-
qucnc,v distr ibul ion wns generatcd lbr relocations
in the I0 m classes up to 250 m. This cumulative
cl istr ibution was f i t tcd to a 2 parameter Weibul l
probabilitl density lirnrrion:

l' (x.i : I cxp I t'tet lc

$here B : scale parameter and C : shapc pa
ramcter (Bai ley and DeIl  1973). This function is
n  e "ne ra l - l , r r r po " "  f un ,  t i un  sh i ch  d .p i ,  t s : r  r r nge
of Lrnimodal shapes. including a fc\.erse J-shapc
or a mound-shapcd curve, which the road-dcnsitv
i n fo rma t i , , n  r r . r .  e rp - ,  t . J  t u  r pp ro r ima t , . .  A  l ea - t -
squarcs non-linear rc€iression u,as used to fit Lht:
observed clistribution kr thc above modcl (Helwig
and Counci l  I979).

Winlcr deer locations were recordcd bv plant
urmmunilv type and structural t lasses (Table l) .
W in t . r  l , '  r t i on .  r . e r -  , l - f i n ,  ' l  r -  t hn - .  u , r ' r r r r i ng
in \ovember XIarch, aftcr migrator-v dccr moved
from or to knoltn sumrner ranges. Structural
classes included lol, shrub, or.er 1 rn hcight; tall
shrub. l-3 m hcight; sapling/polc, ( 53 cm DBH;
maturc/lbrest. ) 53 cm DBH. Summer vegera-
tion analysis rras limited to structural dasscs.

Availabilities o[ each plant r,ornmunitv and
s rn l  L r r c l  . l a - .  L r s ,1 l  i n  $ i n t - r  s , . r ,  r l e te rm in , : J
liom the relativc area occupiecl rvithin 13 sampling
units: thc sample population studv arca (SA). 95
percent harmonic mean home range (H[t) of cach
deer (Diron anrl Chapman l9B0), and core area

(CA) rvithin the harmonic mean houre range
(Samuel er ol. 1985). The sample popularion srudv
a r " c  h . , ' r ndu )  r 43 .o  km '1  r . u -  A .nn , , l  r o  i n " t , , , t , .
all radio-collared clccr and lolloncd natural fea-
tures rrhich would limit derr movement, pr;marily
large trads ofl;rmland. Sampling units t'ere tested
for dillirences in plant community availabilities us-
ing Quacles's tesL (Conover I9B0). Sampling units
lvere trealmcnts and planl communit ies were con-
siclercd blocks. Onlv rclocations lying rvithin each
sampJing unit lvcre used to detcrmine dcer use in
each analvsis. Plant communilies, structural
r: lasscs. and topogrnphic components $erc
delineated on l:15,840 black and t hite aerial pho-
rographs, rransferrcd ro l :24,000 USCS ortho-
photo quadrangles ancl area deter-mined with a
digital planimeter. 

'I'he 
relativc proportion of cach

pararneter n'as determincd Iithin the sample unit.
Ar'ailabilities for topographic q)mponents were
mcasured onlv rvithin the SA. Summer structural
class availabilities *erc limited to HM oecause or
the large langc occupiecl by all deer during the
surnmer. SA was 43.6 km', indudcd horle ranges
of all radio-collared deer and vas bounded bv nat-
ural fcatures which t'ould limit decr rrovemenr,
such as elevation or. large tracts of farrnland.

Thc heter'ogeneity chi-squarc test was used to
test lbr diffcrences in usc of structural tvpes be-
twecn individuals using the null hypothesis that in-
dividual deer did not differ. Arailability and use
lvas based on the HM home range estimatcs. ljx-
peded values based on each deer ar.craged orer
5.0. the minimr-rm recommended by Roscoe and
ts"vars (1971) for use in heterogeneitv chi-square

Data for indiridual deer were then pooled
rvithin HM and CA for tests comparing use to avail-
ability. A chi,square goodness-ol-fi1 tested the null
hvpothesis that proportion o{habitat use by all deer
was equal to the propo ion of haliitat availabie.
within a part icular sample unit usinpl a family al-
pha ( 0.10. Simultaneous confidence inten'als of
trse for each habitat t'ere constructcd using a Bon-
ferroni test statistic (Neu err 01. 1974). No cxpected
values $ere ( I and no morc than 20 percent
rvere ( 5 for all chi-scluare tests (Zar l9B4).

Roads werc classified into 2 categorics. Main
roads had paved or gravcl sur{aces orcr 1.5 lanes
wide passable to vchicles most of the winter
(Thomas 1979). Seasonal roads over 1.5 lanes
widc n'ere not ma;ntained in the winter. The latter
road calcgor' \ ' rvas a combination o{ seconuary
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and primitive road categories (Thomas 1979). The

distance from relocations to cach tvpe of road vas

categorized into 400 m interr.als up to 1600 m.

Roacl densities (km/km') rvere determined uithin

Hll homc langes. Deer vith both summer and win-

tel Hll home ranges were used to test lor dillir-
ence "  i n  r ' i n t c r  and  -umm,  r  r ' , , a ,1  de r r - i t i '  -  r r - i ng

a S' i lcoxon signccl ranks Lest (Zar l9B4).

Results

Habitat Use

A total of 1,148 rclocal ions was rccorded f iom 12

indir. idual deer' .  Of thcsc locations 82 pcrcent (n
= 937) rrere used for winter and sumrner habitat
(|se analysis, rrith l8 percent omitLed becausc deer

rvcrc dislurbed. Summcr relor:ations within HM to-

tal led 466. Winter relocations total led 471. 447.

and 366 for SA. I IM, and CA, rcspetr ivelv. Ac

tive behavior was rccorded at 64 pcrcent of the

relocations drring bolh summer-and t'inter. Visual

obscrvations comp scd 24 percent ofsumrner and

42 percent of winter relocations.

P ropu r l i , ' n -  o f  a ra i J rb i l i t r  f , , r ,  n rn rn r rn i r '  t r  p - -

rfere greatel bct een sample units than propor-

tions of use. Perennial grass availabiJity decreased

the most from the SA to thc CA. Black cottonurxrd -

ponderosa pinc was absent liom 3 HNI homc

raneies, ponderosa pine - Douglas Iir was absenl

from 2 HNI homc rangcsi and nincbark - common
snol\,berrn \ras absent from 2 I{NI home ranges.

Winter use of plant ommunitv typcs differed

significantly irom ar.ailabilit,r within the 3 sampling
units (Tablc 2). The agriculture type. perennitll

grass tvpe. and annual grass t]pe lrcrc used less

than expected in al l  sarnpl ing units. l lse ol the

Douglas hawthorne / common snot'berrt'tvpc and

ponderosa pine - Douglas fir type was greater than
e rpec ted .  R la ,  I  r o t t o r r l uuJ  -  p , , r r de ro - r r  p i n ,  r ' a -

used Eireatcr than expected in SA and HNI but rvas

used in proportion to availabilih'in CA. Atailabil-

ities of planl communities in rvinler-t'ere not differ-

ent Nithin the 3 sampling units ( l '  > 0.25, Fig. 1).

Structura Classes

Thc use of structural classcs within summer and

winter HM varied liom month to month (l ig. 2).

Mature forest *'as the onlv class used consistently
l hile use of all other classcs was variablc. Sap-

ling/pole. and mature/shrub structural dasses con_

-qtituted less than I acre of thc rvinter studv arca.

and the low shrub structural class did not occur'

uithin the summer sample uni ls.

TABl.ll 2. (;xrlness olrlll (i,;square test ol use vcrsus !!ail'

abilit\ o{plut communitt tqes b}- $hiL+tail(,d dcer

r lu r i r rs  the  dn ter  o l  1985-B6 r i thn i  the  Umdi l la

Rlrer drainage. nonheut Orcson. Availabilities arc

hased on lhe r.krirc area of each hlbitrr {ithin

th (  s ro rp le  popu lar ion  s tuh  area .950/o  h t rmon i t ,

mean ho-,, .auge. and the corc arr:l. Simultane

orrs confidence intcrrals re based on a ladih al-

pha ol0.l0. Plut irrrrnrrllig tlpe n.mes ar, l'(;(l
:  Pcrenn ia l  Crass  Comnrudtv .  ACC :  Annua l

Grlss (loornunitl- S"ral-Ronu-Rhgl = .S-rn-

phoncaqn: alhtLs Rosa nutka"a - Rhus gLabra,

Crdolsval : Cr.rr.r.6,as douglasii I Svtpturiarpos

oll,ar. l'hmaiSral = Pli-rr.i:a4,1' ndh,accu! lrnt

phcncoryos alh"s.l'ipo Psme/Hodi = PirLtts pott

.lercsa PseudDtuga ietziesii I Hok di\.:a .li"a!)Lt.

Pot12/S,,-al-I'rvi = PopuLtL\ trichocarya | \n-
phoncaryrs albus hunu t'rginianus,I'ipolC tt

Pnt = Piuu pondenra I CnLkrgrs .lolglasii Pru

nu Lirsinim|i Stud,v area 1r : 501. 2 (P <

0.0001) :  hom.  rangr  f  =  556.0  (P  <  0 .0001) :

r "d , " , rc  a rea  y '  :  260-7  (P  <  0 .0001)

l'lantConmunih 0bw'ned

Tlpc PropofLi,tr,

hp.crcll t\eferencei

hopofion Aroidance

PCC
AGC
-qval Ronu Rhgl
Crdo/Sral

I'ipo Psnre/Hodi
Ittr2tSval Pni
t'irx,lCrdod Pni

PGC
A G ( ]
Ronu-Srr l -Rh91
Crdo/Srul
Phmai Sral
I'ipo PsmeiHodi
I 'o l2/Sr: r - l 'n i
Pipoi  Cf{ lo-P^i

P(;C
dG( l
RorrrSlal Rhgl
CRli,iSlal
Phnai Slal
Pigrl'srne,lHodl
Potr2iSval Prri
Pipoi CrdoJlvi

0.0; 0.23
0 .07  0 .21
0 .13  0 .2 ;
0 .07  0 .01
0 .19  0 .0 ;
0.07 0.05
o .23  0 .1 I
0.04 0.02
0.1:l  0.02

0.0:] 0.24i
0 .07  0 .11
0 .13  0 .30
0.08 0.01
0 .19  0 .06
0.0? 0.05
0.26 0.08
0.0.1 0.04
0 .1 . J  0 .03

0.0,1 O.20
0 .06  0 .1 I
0.13 0.2<)
0.04i 0.04
0.20 0.06
0.08 0.05
o .21  0 .  12
0.05 0.0;
0 .15  0 .05

0

;

0

o
+

o

0
+

1 '  '=  a !o idu( . -  +  =  p re fe renc t .  ud '0 '=  no  se te(hon.
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I Use Available

POTR2/SYAL-PRVI

PHMA/SYAL

PE BENNIAL  GBASS

Home Core
Fange Area

0.3

o.2
PIPO/CRDO-PRVI

0 . 1

0 . 1

0 . 1

0.3

o_2

0 . 1

0 .3

0.2

0 .3

0.2

0 . 1

0 . 3

0.2

Study
Area

.9
{-,

oo-
o
o_

Sample Study Units
} . ; g U . c 1 ' T h e p | o P o r l i o l r o f r r s c u d a y a i ] a I l i ] i l r o l p l a n t o n r r n u n 1 t r ' t r p e s b i w h n e t a i ] r ]

durirs rli,, $inrer 1985-86 atong th. t mutilla River. norheasr Or.gon. Samplc sizi,s de 4;1. .147. and 366 tor studi
.rea. h,,n,, range. abd rore area. i,sprr.rivetr.. I,lanL (r,mmunit! svmbots are S,!l-R,,nx B:hd : Swphnn,nq,\ dtbu\
, Rosa nnltanu ftrb gldret. Crdo/,c\al : Cretacgus tutgkuii I snnqttutncrLtpos athu:. phm;i-q,al : phrs6aiq*, nat
toteu / Sn4inru arpos alral Pir)o PsnreiHodi : Pinu\ potuIclrso PseuhL\usu ntkiesii I Halodij.Ls .linr,/or. IJorr2/Slal
I't\; : PopuL^ tri hacdtpa I Srhphon arpos alt\r\ , Ptunr.' irstnidnu,, I,itu,i C o t^i : ,,nu p"ntten",t ,Ctotocg^

.lougl^ii - Ptunus irsniantL|

HOme
Range

Core Study
Area Area
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Summer

0.9

0 .8

o -

c  " '
.F

o
o-

o_

0 . 1

fJse of ,1 l , intcr slnrdural classes was not

homogencous between deer (Table 3). Two deer

used the tal l  shrub class in a greater proport ion
than all olhcr tlasses. t'hilc use of the mature class
!!as €ireater lor the remaining ? dcer. Use was

different from availability for all decr (P (

0.0001) .
Deer usc of structural clnsscs in i!'inter $'as

J i l l c re r r t  i r nm r r r i L rh i l i t r  sh -n  a l l  l oc . r t i un -  r r . r .

pooled t ' i thin thc SA. H!1, and CA. Usc of the
grass/forb class $as signif icantly less than avai la-
bi l i tv in SA, HM, and CA. Lse ol the tal l  shrub

class and mature dass was grcatcr than availabil

i ty in SA, Hll .  and CA (Table 4).

Srrmmer use rclativc to a!ailability of struclural
classes n'as not homogeneous bctrveen cleer (P {

0.0001) but was diffcrcnt from availabilitt for cach
deer (P ( .f)2) (Table 5). Crass/forb. tall shrub.
and sapling/pole classes $,ere not uscd bv all deer.
'rvhi le m:rture/shrub and mature hec clnsscs $'ere
used bl' all deer.

Summer use ofstructural classes t'as diflcrcnt
than availabilitv vithin home langes and core areas

(P < 0.0001)then locations rvcre pooled ( lable

6). Crass/lbrb usc \\'as less than ar.ailability. t,se
of sapling/pole and mature classcs $,its greater than
availability. Mature/shmb use ilas lcss than a!ail-
abi l i t .v nithin the CA.

Topography

Slope, slope position, aspcct, and elevation classcs

$ere all used different from availabilitv (P (

0.0001) within Lhe winter SA sample unit (Table

7 ) .
'l'he 

cast aspecl was used morc than erl)ected
and 613 percent of this use occurred in tal l  shrub
or maturc t1_pes. The moistel aspccts includinEi
nonh, northwest. northcast, and ea.st compriscd 65
percent of all use. The south. southwcsl, and west

aspecls were used lcss than their availabilitv. frlost
tall shrub use occLlrred on nofih. northwest. and
northeast aspccts.

Bottom sl4res were used grcatcr than expected.
shi l-  the midJle |  3 .rn,1 r i , lg. -1"1'e po-i l iun- s, r,
used less than expected. The lot 'cr l /3 posit ion

Ieccivcd the greatest usc but !!as not prefened.

Apr May Jun Jul
1986

Aug Sep
1985

Oct Nov Dec Jan

Month
lvlarFeb

I Low Shrub

Grass/Forb

I sapttngeot" ffi v"r*e

I ratt snruo ffi l,laturersnrub

| . iguF2 'Cumule l i v . l , f )p l1 i . ' l l i negr .Pho l '5Lru

dunns l9B5- 1986 (n = 9371. Dou,rl vrrLi.al lines identii rhc I r(,rths $ithnr each seuon. lalfled at the rop of the grlrh-

H. rb i t . r t  L  se  o f  u  h i r c  l J i l c J  D " . r  I  r , ;



TTIBLE :l H(rcrogeneiq .hi-square tesr of us. vcrsus arailahiliri ol structural rlpcs br indi dual shi|e taited .lccr durine rh.
wint.r ot 1985-86 \rithin rhe Umadlla River drainage. northeasr Oregon. Availabilirie\ rF br:ed on rhe n.tJrite dea
01 e!,:h nNcrural tlpe (iLhin the 95q, harmonic nean honr range. Erpecr.rl yalLres are listrrl directly beh$ rhe ob
sened ralues in parerthcscs.  Oreral l  X '  = 620.1r  iP < 0.000t .  df  = 2,1)  and heteroeer. i r !  1)  :  156.96 {p <
0 . 0 0 0 t .  d f  :  2 r ) .

l . (N Shrub TlrL Shrub Row 1: k r : 3 1

700

710

720

730

7d0

i80

790

8t t)

860

( r . 9321
5

{2.600)

{2.1.121
I

(5.3 L2l

(2.s96)

a0.l2,t)

( 1 .550 )
l

. t t 8 )
2

(0.9001

65.35

7 9 . 5 1

68.  r2

107.30

5 l . 1 9

58 . :5

39 .23

I16.42

3,1.25

] B
( .18.507)

6
i34.2001

{ 3 ? . I  2 i J )
I B

(,11.7361
t 5

r33 .3s2)
I

[ 9 .2821
1 0

(30.700)
il

( 3  r . 992 )
13

430.6,ts)

t 5
(5.1;r)
t l

( 1 .850 )
2

t.1.0u01
73

(r r.3921
I

(0.968)
I

{ 2 .170 )
()

(,1..100)

(5.203)
2:]

( 1 r . 7001

32
( r3 .  r r 0 l

2u
(B.350)

26
(;.6s0)

2
(2.560)

l 7
(7.084)

29
19.124)

ir3.:Js0)
26

(1.6871
2

0 .755 )

<0.0001

<0.000t

<0.0001

<0.0001

<0.0001

<0-0001

<0 .000 t

<0.0001

< 0.0001

F)ightv percent of the bottom slope use occurrccl
in mature slands, while tall shnlb and malure com-
prised 29 percent and 34 percent. r-cspectivelvj
of lower l / iJ usc.

Use of thc 11-30 percent and 31-50 pcrcent
slopes n'as greater thlrn expectecl. The tall shrub
and mature types dominated use rdthin Lhc I1-30
percent and 31-1i0 pcrcent slope classes.

The lortcst eleval ion class received almost half
ol thc use. Almost hal l  the use of the tal l  shrub
and mature structural lvpcs, 49 percent and 53
perccnt, occurred in this class.

Distance to Hid ng Cover

D;stances to hiding cover rangcd from 5 to 5,X0
m (n : 139) r,".ith only 5 locations recorded fur,
ther than 250 rn. Thc relative cumrrlatir.e fre-
tluencv distribution for distance from hiding cover
pooled into l0 m classcs f i ted the 2 parameler
S eibul l  (p > 0.95. Fig. 3). 1he Weibul l  model
predicts 50 pe|cent. 75 percent! and 95 percent
ol use ui l l  occur l i thin : tr2tr m. 99 m. and 248 m
of hiding cor.cr. respectivclv.

Roads

Road densities within the HM home ralges rvcrc
\.a able bctween lvpcs of road and between
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TABLI. .1. Coodrr:ssrl fir chi quarc rr.sr ofuse versus arail
.bilit) olslru.tural trpN b! $hile railed d..r dur
ing rhe $jnk.r ol t985 86 wiLhin rhe Lmarilla River
drabag., norrhelrr Oregoo. Avlilabilities di L&\cd
on th. r.ldile dea ofe!,:h habitat withh Lhi, sam

t ' 1 ,  r " , t , , , l , r o ,  . r  I , l l l n  J .  , ' 5  ,  l - r r r , , r , i .  r r e r r
honrc  ruge.  aDd.on,  a re ! .  -s inu lLar rous  cor f i ,
rhce inren als ar. based on a faDih abha of0.t0.
Studt- dea t'] = 515.6 (P < 0.000,,. "ox,e raryr.
\ '  :  1 :19 .1 lP  <  0 .00011.  a rd  ( ! rc  o rea  r ,  =
252.6 (P < 0.0001) adf = 31.

' I i pc
0hsr :ned E\p , r ' t ( l  P Ie { .n ,nce l
Pft)po,1ion ttolortion Alonluce'

Studf ,lrcd ln = 471)

Tall Shrub

Low Shn,l)
Tall Shrrrb

r.oiv shrut
Tall Shn,t,

Ho,te Rtury. ln = J41)

0.25
0.0?
o.26
0.,1.2

o .21
0.08
o.25
0.,13

0.23
0.06
0.28
0.:[3

0 .? t
0.05
0 .  t 0
0 .1 ,1

0_69
0.01
0 .10
0 . 1 ;

o.62
0.05
0 . 1 2
o .22

0

+
+

a, t .  l t cu  ln  =  t t r , l

'  :  a ro idance. -+ '  :  I l re le rence,  and 0  :  no  se tecLr )n .



TABLFI  5 .  Heterogene i t r  ch i  n ru l re  len  o l  use  re rsus  r ru i lab i l i t r  o1  sLrucLura l  t rpcs  br  ind i r i r luu l  {h iLc  l l i l c ( l  d fe .  dur ins  lhe

summers  o l  1985-86 rv i th in  Lho L .mat i l la  R iver  d ra inasc .  nor th ( ls r  0 tug , ,n .  Av l i  ab i l iLn ,s  !n ,  ba . . l  , )n  &c  da t i r i ,  a rc !

ol (ia, h sLn,.rurll trp. rithir Llt 95% hannorir n[an hohe ransc. I.ixpccLrtl valucs arc listcd difttth bclorv Lhe ob-
in rd  ra lucs  nr  p l r { in  .s .s .  Or . ra l l  1 '  =  1192.1  (P  <  0 .0001,  d f  =  28)  lnd  hr t r : roger t i t l  X '  =  126O.7  lP  <
0 .0001,  d f  =  2 '1 ) .

'1 all Shml, Saplilgi Il,le tr'larure Shrub Rol  1 ' i d t  =  1 )

;00'

700

7 1 0

120

730

780

790

8 r 0

860'

86t)

(1B.131
20

(30- t0l
0

(.1.4,7)

{3 .2 ; )
I

11 .00 )
0

(2 .37 r
L

(26.00)
l)

0 .851
I

t 29 .16 )

(,1.; , t)

'l
(7.801

( 3 . 2 6 )
0

(0.2s)
0

{0.: l :)
I

10.B6)
1

(1 .72 r

(1.6l l l
6

(3.961
I

(2.671

( r . 7 0 1

t r .  s ;1

(0.70)
I

(:1..06)
30

(16 .151
30

( r  9 .78 )
24

(1 ; . 2 ; )

rr.60)
1

( r . 35 )
.1

(3 .8 |
I

12.21)

i 4
( 1 . s01

(0.,t91
Ii l

(23 86l

t22.Oa)
:l

0 2.90)
B

(21.50)

(2.601
i

t25.201
28

\21 .7 l \
9

(12 .10 )

10.901
2

.0.:J2)
2 t -
( 8 . l 6 )
;

(,1.111
B

(s.,16)
7

(2 .1s )
27
{8.0.1)
: t t

( 12.691
1 i

(23.651
20

(11 .20 )

l L:] :J.? <0.0001

39 .9  <0 .0001

55.7 <0.0001

21.5 <0.000t

1,1..9 <0.0043

2g.B <0_0001

u7 . l  <0 .0001

,t5.5 <0.0001

;3 . r  <0 .0001

l  l . 7  <0 .019 i

TABLE 6. Coodne* of fit chi square test of use rersus avail'

abilitv of structural tpes bv white tailed deer dur'

ing the sunnners of 1985-86 with die tlnadlla

Ri!.r drairasr'. north.&st Or,son. Araiiahiliti.s arr:

bas(l on Lh. rcleLirc arca ol carh haLiLat rvnhin

th.95o{, harnx i. n,.M horr ranst anrl<r,rc ar:a.

S inu lLanr tus  r r rn f id r : r r  c  inLcr !aLs  r r ( :  u rNa,  o r  a

fan i l r  a [ha  o f  0 . r0 .  S tud i  a rea  x ' :  =  331.9  lnd

core  rea  1 '  =  280.6  (P  <  0 .0001.  d f  =  4 ) .

, a 6
-^ cc

t z z

Trpc
Ob{ ryi l\fl,rdl Prcfqencei

P.oponion Propo ion lroidante'

0.02

Crass/Forb

Ia l l  Shrub

SoplingiPole

0.08
0.04)
0.20
0.2IJ
0.38

: 166)

0.43
0.05
0 . l , t
o.2: l
0 . l : t

0

( o r l i . a l : J 2 l )

'  =  ao  d , rn . .  =  p rhrer ' "c .  " r  J  1 i  -  1^  .c lc ,  r i . l

F isu f t ,3 .  P f t  n . r r r l  und  obsr : rv r r l  pn ,bab i l i r r  r l i sL r ibuLrn  o l
$hit-uiltd dr:ff rcluftrns a\ n irnr:tion ofLhr dis-
tace fiom hidnrgover durn€the {;rr.r ol lS85-86

in northeast Ore8D. Predi.Le.l !alu.s ar. L)$.!l on
thc fir of obstled dlta to a 2 param,tr:r Wi:ibull
d is t r ibu t ion .

0.05
0.0,1
o .2 ;
0 .22
0.,t3

0.36
0.06 0
0 . 1 I  +
0.30
0 .17  +

Distance to Cover (m)
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IABI.E 7 Co,,dncss of {it chi-siluare test of usr: vosus arar-
abilitv of aspect, slope position- slope. uno e,era
L ion  b '  { l i i r ( ! | ! ; led  deer  dur ing  lhe  w i rL . r  o l
1985-86 $ithnr th. l,mllila Rirer drainage. norh-
cast Oregorr- ,sinultaneous qnlirlence inrerrats un:
l,as,!l on a {anili lhha o{0.10. Auihbilities ar.
ba-red on rhr relati\e arid for each habirar $nhnr
rhe saDpl{' r}opulation stLdr rrea inclLrsivc o1 alt
s in rc r  home rangcs .  AspecL r ,  :  _ t31 .7  (p  <
0 .000I ,  d f  =  7 :  s lope pos i t ion  1?  :  ]6 .1 .5  (p  <
0 . 0 0 0 1 , d f =  1 l r s l o p c l ' ? :  l i 6 . l  ( ,  <  0 . 0 0 0 1 ,
d i  =  3 ) ;o i l  e le ra t ion  1r  :  100.6  (p  <  0 .000t .
d t  :  3 ) .

Class
0bscned l l \ r , cc ted  Prc f . f .nce /

I\qrrLirrr I\oportio,i ,{!oida.(.'

l

6

.9

I
cNorth

Ridge
t  ppo l t3
M  . i k  l i 3
Lorer 113

0 l 0 r %
[% 30,)1,
319o ;0rX,
> 5 1 9 o

5 0 0 n - 6 1 0 m
6 |  lm 7: l0nt
7 3 1 . ,  8 5 0 m
i l51nr975n,

..1.\pc.r (r = 36lll
0 . 1 5  0 . 1 1
0 . l  t  0 .09
0 . 1 ;  0 . 1 0
0.4)g 0.t I
0.0.1 0.09
0.0.1 0. t0
0 . lB  0 .21
0.2:J 0.18

Slope Pasitian tn : 1l ll

0.05
0 .21
0 . 1 ?
0.:J0
o .26

0 . l 6
0.2,t
o.2,1.
0.2.1
0 . 1 I

0
0
+

0
+

t)

;
" - : uvoirloce.'+' : prefererr:e- aftl 0' = no s.rairon
'zOnh l(xirLn rs \rirh sl.,1l, >10rL $cri r,llrzed for un, of

'lABl.Fl8. 
Roail dd,sirnrs ikrnildr')_ \,ur found ard n,lsonrtt.
vithin white llil,rl ,leef sunln.r an{l $nrter 9i;o/o
har.lJnn nrean hon. rans.s in nor .!sL Oreson_

< 400m 400 300 1200 >  1600m
300f r  1200m 1600m

Distance to Floads

Figuhi 4. The propor[,n ofuse and disLance (m) to mlnr and
! lsonal roads tithin sunner
ranges ofwhite-taikrl deerh norrhcasL Oregon from
1985-1986.  D is tan(1 ,s  ro  roads  harc  u te , '  s roupd,
int., 5 400 m classcs with sanple sizr displared on
top of r:rch bar.

surnmcr and winter (Table B). Mean rnain road
clcnsities were 0.24 and 0.22 krn/km']fcrr summer
and winter, respectir.cly, and werc not d;fcrent
(7 = -0.J0. P = 0.54). Seasonal road densir ies
dif fcred betwcen summer and rvinter (7 = 2.52.
1'] : 0.0006)with mean densiLies of 2.76 and 0.33
lm Lm'2. r.1'- ,  t i r  c11. S-as, 'n:r l  road densir ies sere
positively correlated 1() thc amounl ofnoD-lbrested
habitat $.ithin summer home ranges (Spearman's
r = -0.6848. p < 0.025), although this relat ion-
sh;p n'as nol true for summer main road or either
vinter road clensities.

Distance Lo toads exhibited similar results to
road densities. The majoritv of use in both sum-
mer and w;ntcr occurrcd more than 1600 m lrom
main roads t'hile this only held rruc for seasonal
roacls in the r,inter (Fig. rX). Nincty lir.e percent of
all summcr use was located rvithin I 200 m of sea-
sonal roads.

^J14.r k : 17ll
0.21 0.25
0.iJ6 0.21
0 .35  0 .21
0.05 0.30

Ele&li1,1 il = ,I7l)

O.:l:l 0.i16
0 .2 ;  o .25
o . l t  0 . - 26
0 . t  7  0 .22

lh i , ,  R, ,J(1s

Deer

i00
7 t 0
;20
730
7U0
i90
f l t 0
iJ60

0-0t)
0.00
0.35
0.00
r .60
0.00
0.00
0.00

0.30
0.00
0.00
0 .58
0.69
0 . 1 3
0.00
0.02

0 . 3 B
2 . 7 l
3. t ]9
3.66
1 . 0  |
1 . 3 B
2.19
1.\ )7

0 .18
0.63
n .12
0.00
0 . 1 0
0.65
0.39
0_00

r 6 8

o.22 2 . i  6 0 .33
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Discussion

Thc method used for determining arai lable habi-
tat may allect conclusions on habitat sclection
(Johnson 1980, Polter and Church 1987). Tests
of usc and availabilitv lbr all3 winter sample units
tere verv similar. both for plant communit ies and
structural classes. 

'fhe 
consistency belween tests

lbr both *intel and summcr suggested that al l  3
mcthods lbr determining habitat availabilitv wcrc
reasonable.

In u'inter whitc-tailerl decr prcfcrred mature
lbrest structural types on moist sitcs with northerlv
aspects dt lorv elevations which provided hiding
cover clue to thc rvell developecl shrub tnder-
stories. Thesc f indings were comparable to olher
studies in the northwest (Ot'ens l98l.  Keay and
Peek I980. Singer 1979. Mundingcr 1981). Deer
prcfcrrcd tall shrub dominated ripariarr zortcs. sug-

ep - r i ng  l ha l  i n  r r e r -  r h r r ,  cun i f e r  co re r  i -  - ca rce

and winters are relatively mild, riparian shrrrb com-
munities may be important to w;nterinl! deer.

Al l  summcr ranges contained an interspersion
of plant communit ies and associated structural
classes. All bul one deer occupicd sites dominated
by ponderosa pine, Douglas lir, Engleman spruce,
and grand fir, although no old-growth foresls l'ere
lbund in or near the summer home ranges. The
lorv shrub structural class was not found in mea-
surable quantities rvithin summer homc ranges
t'hile sapling/pole and mature/shrub occurrcd in
sizable quanti t ics. ' lhe latter classes were gener-
ally the product of multiplc-cntry logging. Recent
fires did not inlluence the rnajority ofland occupied
bv uhite-tai lcd decr in the summer.

'l 
he variable use pattern bv individuals suggests

that vegetation structure h'as nol an importnnt en-
\.ironmcntal cue for summering white+ailed dccr.
Manv studics on white-tailed deer havc concluclccl
deer select summcr habitats based on the avai la-
bility of preferred forage within or ncdr cover
(Kohn and 1\ ' looty 1971, Suring and Vohs I979.
Smith 191t1. Murpby et.rl. l9B5). Abundance and
diversity of forbs in ancl ncar cover mav also be
impor l r n l  i n  de te rm in ing  s . rmm, . r  h rh i t r t  u -e  i n
no heast Oregon.

Crass/itrrb communities were abundant and
ar.oided in rvinter and summcr, similar to other
northrvest studics (Kea,v and Peek 1980. Smith
l9BI). Deer using thesc communit ies were gener-
allv tithin relatively short distanccs of hiding cover.
Kramer (1971) and Keay and Peek (1980.i  found
use ol open grassland habitats €lrenter than

expectcd in winter, when adjar:ent to suitable secu-
tv cover. Agricultural lands provided the lirst nerv

grccn forage available to deer in spring, and rvc
obsened hearry use of agricultural fieltls adjacent
to hiding cover along thc rim ofsteep canyons dur-
ing early morning and late evening lor a I to 2
teek period prior to spring mi€irat ions.

The probabilitv distribution der.eloped for dis-
l . r r r r - e  l r o rn  h i d i ng ,  nv . r  1 ' r . , l i ,  t . d  u - , .  l o  i nc ree -e
almost exponcntiallv as the distance decreases. The
availabilit,v of the grass/forb and low shrub com-
munities mav be substanliallv overestimated given
lhe  re l . r t i r c l r  smr l l  . r r , . r  o , .  r r p i ed  b )  "ommun i t i " .
with value as hiding cover ancl the clistribution oI
use an'ay from hiding cover.

Summcr main road densities averaging 0.24
Lm/km '  r educed  d .e r  hab i t a t  c f f r c l i r r ne : s  o re r  i
percent, while the mean scasonal road density ol
2.76 krn/l<m' rcduced deer habitat effectiveness
approximately 62 percent (Thomas 1979). Main
road dcnsities probably had Jitde influence on sum-
mer home range locations. The relativelv high sea-
sonal road densities lbund in summer homc ranges
mav be tolerated bccause of the high amount of
hiding covcr present.

Avoidance of main roads r.ithin rvinter home
rangcs rlas apparentlv due to the large amount oI
open habitat in the lr intcr ranges. Avoidance o[
seasonal roads i!'as not so olrvious bccause thev
rvere closcd in winter. Snowmobiles were gcner-
ally used on existing roads and could affcct white-
tailed deer movements ancl area of use (Dorrance
4 al. 1975J. All-tcrrain-vehicles were observed
during early spring within the rvinter range. Niron
et ol. (1988) fcrund white+ailed deer use of for-
ested tracts in Illinois was rcldtcd to the amount
of forest habitat in a refuge unavailable to hunting
and of{-road vehicles. In contrast, Drolet (1976)
Iound white-tailcd deer use greater along roads
lhrough clcarcuts during May due possibly to
reduced energy costs for travcl, and lack of vehi-
cle uso at thnt t ime. Road densit ies in this study
were probably not grcat enough to affect location
of homc ranges or use of habitats. More rcsearch
would be required to cstabl ish the relat ionship o{
road clensities to the use of winter and summer
habitats.

Maintcnance or increases in the amount ofcon-
ifer cover along vallev bottoms t'ould benefit *hite-
tailcd deer. Patches of harvthorne in draws and ad-
jacent to agricultural fields should be maintained.
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Communit ics dominatcd by ninebark could be
burned to improve forage values (Kcay and Pcck
l9B0) and as a prccunior to other sih'iculural pmc-
l i , - s  \ h i , l r  $u , r l , l  p fomo le  l l r e i r  - u , . e - , i on  t , ,
conifeIs.
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