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Abstract
Mulc deer lodocoilets bemionu) Iawn sLrrveys were conducred by h;at alonq che Columbia Rivcr
in north'cenrral Washiogton from June rhrough Auglst, 1977-79. A iotal of 288 fawn observa-
t.ons was madc in l2 legerdrion cyp9s. Four vege(alion types roraled ?.1 percenr of rhe srudy area
bur.dc.ounred tor  ot)  pcr(cnt  ut  the tawn obEervat ions.  The shrub sreppe vegerat ion rypc compriscd
68.1 prceot of the study area but accounted for only 27.1 pcrcenr oiihe o_bservations_. Fawns pre-
ferred vcgetation qpcs that provided both a shade producing overstory arrd a shrub underst'ory.
Protection from the summcr he.aa, and possibly predators, niay influence selecrion of vegetation
rypes,

Introducl ion

Vegetation types used by mule deer (Odocoileu bemionut) fawos are important for sur-
vival, but information on vegetatioo requiremenm is limited ( Sheehy 1978). Does may
influence selection of the general area aqd thus rhe vegftation rypes that fawns use.
The extenr of rhis influence orr exacr use areas, especially where several vegetation tyFs
are in close proximiry, is unknoq/n. S7hite-tailed deer (Odocoileat oirginianat) favtns
appear to select bedding and othe! use areas without assistalce from the doe ( Jackson
et al. 1972). Mule deer fawns probably do so also. Setection of use areas by fawos may
imply preference for or avoidance of vegetatioo types (Maninka 1968, Suring and Vohs
1979).

This paper discusses vegeta.ion types used and the types avoided by mule deer fawns
du-ring summer along the mid-Columbia River in north-central Washingron. The im-
portance of habitat or plant species preference and avoidance by wildtife is recognized
(Neu er al. 1974, Hitst 1975, Collins et al. 1978, Stalmaster and Newman 1978, Taylot
and Guthery 1980, Cairns and Telfer 1980, Viseman and Lewis 1981, Titton and Wil-
Iard 1982). Habitat changes along the Columbia River resulting from iocreasing agri-
culrure, livestock grazing, and modifications at hydrcelecric dams may force wildlife
matlagers to give special aneotioo ro pro€ct and increase preferred vegerarioo rypes.

Sludy Area

The srudy area includes the land within 4O2 m of the 72.4 kn sectiofl of rhe Columbia

,i;ff1,_,:.j;fi;i". 
& \(/ildlife opcrations, Chelan County P.u.D. P.o. Box 12J1, greoarchee,
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River berween Chief Joseph Dam aod rivermile 590 in north-cenrral I(ashington.
Douglas County and rhe Colville Indian Reservation in Okanogan Cluncy bordei rhe
sourh and norrh shores. respecrively

The climate of the study area is semi-arid. Summer temperatures average 23.9.C.
Annual precipitation averages 240 mm, with about 13 mm per month during the sum-
mer.

The study area is characterisric of the Upper Sonoran life zone, with stands of de-
ciduous and coniferous trees scattered along the river. Erickson et al. ( l!76 ) described
12 vegetation types within the 7368 ha srudy area and calculated acreages by identifica-
tion in the field, delineatioq on aerial photos, and the dot,grid method (Table 1). The

TABT,II l, The amounis and occurrence {t tbe 12 yesetaiion tytcs aDil their summcr use bv n\rte
doer lawns a,lona lho mid-Columbia River, Ivashin€1on, 111??,?t,

frtilizaiion
No. oi A!s. size

unirs unir (ha)

Tolal ..." oi

n,r 
--2

Coniler over shrub

Xlacrophyllus vine and shrul)

ixed decidiou-s and
coniler fee over shrutr

Deciduous lree oYer shrul)
i  i . 6  1 0 . 6

2 1  1 . 6  ' 1 6 . 5

6  1 2 . 1  i  1 . 1
l i l  6 . 1  ? ! .  ?
i I  1 { ' l l . !  5 , 0  7 8 . 1
3 €  2 0 . 6  t 3 9 . N
6 0  ? , t  1 4 i . 2
1 : i  ; t , , . .1  146.0

.10
1 ?
.11

2 . 5
3 , 0
1 . 0
0 . 6

0 . 2
0. ri
1 . 0
1 , 1

6 t . 1

311.2
1 6 . 7
1 1 . l

2 , 6

4 .5  105, .1
1 3 . t i  2 2 i . E

1 _ 6  7 1 . 5
1 .2  12 .5

r t 0

3 3

: t  1.0
3  1 . 0
4  L . ? ,
0  0 . 0

7 8  2  7 . 1
I  0 . u

0  0 . 0
1P<0.05.
:None jndicrt.s use \\as noi signiiicantlr' difierent iron avaitabitity.

dominaot trees, shrubs, and gnss€s or forbs of rhe 12 vegaation types are listed in
Table 2.

About 175-200 mule deer summer within the study area. Coyotes (Cani,r lattans) arrd
Golden Eagles (Aqaila chryvetos) are common predarcrs, and several bolxats (Lynx
rufut) alw occur in the area.

Melhods

Vegetation rypes, lather rhan habitat rypes, were the most meaniogful classification for
this sludy. Vegeation type is a classification based on what actually occupies an area
( Daubeomire 1952 ).

Fawns were counted during 30 boat surveys conducted duriog the last week of June
throuSh August, 1977-19. ̂ fhese surveys wele essentially a strip census along each shore
of this portion of the river. Both shores were sampled ftom an average distance of 30 m
during each survey. This distance allowed equal proximity to all vegetation types and
reduced observability bias of the different vegetation rypes to a level we believed to be
negligible. One shore was observed on rhe upsrream trip and the orher oo rhe down-
stteam trip. The shores observed on the upsueam and downstream trips were alternated
every survey. Surveys were usually conducted from dawn to dusk to incdlude all
activity periods of fawns (Jackson et al. 1972).I(e located fawns either bv direct
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TAllT,ll 2. llominant rrees, shNbs, and srasses or iorbs ol ih€ 12 legetalion iypes in ihe siudy arear.

C l , )n i ie r  ov f r  shruh

iua.rophlll(,us rine and shrub

-uixed d.'.iduous and c.nifcr
i ree . ,Yer  shrub

lec idDous t rce  ore '  sh fub

,\mehxclrier alniiolia
I'hihd{!lphns lc{isii

,trtemisi{ irilrrlit r
.\rtcnrisia tr rntrlr

\  rch t r (h ic r  r l r i i o l ia
0k'malis liatrsftiintlia

Stm rori(:rrlor rllrr
Pnihdcltlhus lrr. isii

I ' h ihde l thus  leN i r i i
sJnrdror l (a r !os  a lh r

( rrhcFus columl'iann
Ph l ladc lphus  l r rv i r i i

Pursnin lrldcnt:rla
,lmclrnrhirr Nlrtikth

Fes t rcn  i { lahocns is

l  es tu (a  ldnhoens is

l l ronuF ledorum
Fcs lDcr  i r l rhoens is

Equ iso lun  r r rcnse
Iiquisctum homdc

l r ron lus  tcc lo run l
l ' 0snrc r  id^hoen i is

I t ron tus  I rc lo rnm

,trk'lnisiN ludoriciana

I l romt rs  t0c lo t {n l
!  rs lu t r  idahocns i i

I le tnh  o( ( id0xh l i s

I l . lu la  o (c  on ta l i s

l'ottrlui iri(lx)crrll1r
l l r l t rh  oc . i r l0 t r l i l i s

Jun i to r t ' x  s (o tu l i ) rum

l 'scndo ls t rAr  rn€nz ics i i  Pnrsn ia  l r id rnhh

. \ r ten t is i r l r i r l c r | | : l t i  I l ron ius lc . lo ru l r l
I'trrshia lriricntala l fsluc:r i(lrtrocrriE

( ) rchr rds ,  v in€ !ards ,  hay ,  aDa l  cerea l  s r ! ins

( l l rmr l i s l lg l rs l i ( i i ( t ia  l t ronrus lec lo rnm
Pl i lade lphus  ien l ts i i  - lB ro l , l ronsp ica lum

Ornrm.n la l  (park - l i ke)  h_ees  and sbrubs  o .  no  vese ia t ion

r ln i ( ) rma l iod  h lm I , l r i ( ks r )n  c l  A l .  119?t i ) .

observation or, if an observed doe's behavior indicated that a fawn was present, by
a grouod search. Diem (19)4) fouod that r{hen a mule deer fawn was preseot, its
dam would usually trot off a short distance and stop, act irrirated, stamp her feet,
swirch her tail vigorously, and hestitate to leave the area. We fouod that this be-
havior was a reliable indicator of fawn presence. I(e used a predator call to flush
several fawos, as suggested by Diem (1954).

Preference and avoidance of the vegeation rypes wele daermioed by comparing
their availability to utilizatioo. A Chi-square test (P<0.05) was used to test the hyPo-
thesis that fawns <xcurred in vegetation types in proportioo to those types available io
rhe srudy area (Ner et al. 1974, Tihon and \Tillard 1982). We presented results in a
format similar ro thar used by Tilton and lVitlard ( 1982 ), although orher presenrations
of prefereoce aod avoidance data (Marion and Ryder 1975, Stalmaster and Newmao
1979, Taylor and Guthery 1980, Wiseman and Le$ris 1981) could also be applied to
or-rr data with similar lesults.

Results

\(e rnade 288 observations of approximately 139 mule deer fawns. The number of
fawns was estimated from the small home range oI fawns (Steigers 1978, 1981; Geduldig
1981) , location aloog the river, and group size. Although the vegetation ryPes were scat-

tered raodomly along both shores,94 Percent of the observatiols were on the oorth-

faciog, Douglas County shore. Several differences betweeo the two sholes, not related
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to vegetation types, probably influenced this disribution. These differeoces are dis-
cussed later.

The proportion o{ fawn observations in e-ach vegemrioo rype differed sigoificantly
from the availability of .hose types in the study area (Chi-square calculated - 2145;
tabular value il df, 0.05 level of probability :19.675) . The null hypothesis was
therefore rejected, implying fawns used vegetation types disproportionately to rhe
availability of rhose q'pes (Table 1). Farvns prefered the conifer over shrub, macro-
phyllous vine and shrub, rockland, and riparian types. These four vegemtion types totaled
only 7.1 percent of the srudy area but accounted for 69 percent of the favrn observa-
tions- Fawns avoided developmenr, rock, agricultural, and shrub steppe vegetarion
types. Shrub steppe had the highest availability of all vegeratioo types within the srudy
area (68.1 percent of the total area) but accounted for only 27.I perceot of the fawn
observations.

Oiscussion

All of the vegetation types that fawns preferred, excepr fockland, had an overstory of
trees or relatively tall shrubs and a thick understory of shrubs. These characteristics are
also important components of fawning and summe! habitats for fawns in westero Oka-
nogan Counry (.ZeigIet 1918), eastern Oregon (Sheehy 1978), and western Sourh Da-
kota (Steigers 1981). All of the vegetation ryp€s avoided lacked this combioation of
overstory and undersrory.

Rockland and shrub sreppe vegetation types were similar, except that the former had
nunefous large, haystack-shaped basalt rocks xatteted rhroughout. These types pro-
vided microhabitat variatioru, including shade arrd increased moisture, n'hich promoted
succulent vegeration. Ve often saw fawns in the shade of these rocks and believe the
rocks may have provided rhe function of an oversrory.

Avoidance of the shrub sreppe vegetatiofl type by fawos is important. If visability
bias between the vegetation types existed, one would expecr rhar deer using the more
open shiub steppe rype would be more readily observed. Apparentty rhis large vegetation
type does not meet the daytime needs of mule deer fa*'ns.

If ungulates display no preference for any particular habitat, their distribution over
a selected area containing these habirars should be about even. However, animals ex-
hibiting a heterogeneous distribution over a given area are responding to habiat factors
thar relate directly or indirectly to theit well-being and survival (Hirst 1975). Mule
deer fawns prefer vegetation types with an ovefstoly and shrub understory diurnally
during rhe summer along the mid-Columbia River. Overstory importance may relate to
protection from high summer tempelaftlres (Steigers 1981) and/or moisture retencion.
The fact that 94 percent of the fawns were seen oq the nonh-faci[g bank, which escapes
the suo's direct lays and has a cooler micr<xlimate, suppons this idea. However, a road
and long hunting seasons (six months for bucks and three monrhs for does ) on the
north bank probably also influenced north bank-south bank distriburion of all deer in
the srudy area. An understory of shrubs may provide concealment from predators (Bar-
reft 1981). \Thatever the leasons, the combination of a shade pfoducing oveFtory and
a shrub understory seems to be what mule deer fawns prefer here diurnally during sum-
mer. Deer managers of arid areas used for fawning and by summering mule deer may
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wish to give special consideratioo ro vegetatioo types with such overstoty-undersrory
combinations by protecdng existing stands and promoting the growth of new stands.
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