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Abstract
$'e e\rmined habitat rNsociations for 135 mdio-ragged nati\e and iranslocated mountain quail in the Cascade N4ountains of
south$estem Oregon and Hells C.rnyon \atiural Recfealion Area in notheastern Oregon from 1997 to 1999. Home rangc sizc
$.1\ estiDrated fof ll Dlountain quail ffon the Cascade Mountains and 2l quail from Hells Can_von. Mean homc rangc sizc lbr
comb ined rfers !va\ l ,1 l t3 l h r. Conrpared \i ith Hel ls Can)-on. home ranges were signifi cantly larger in thc Cascadc \{ountair.
rnd \imihf in \ize fof males and females. In Hells Can,von. > 73+ of mounrain quail locarions $erc found in 7 planr associnlions:
hlac k cottonwood/sno\\' bemi. Doug las-fir/mallo\\ ni nebark. tahs earland. ponderosa pine/sno\\ berry. rcd aldcr/dogwood. snoorh
sumrc/$heatgrass, and dogwood. In comp.rrison to random sites. black cotton*ood/snowberry'. talus garland, pondcrosa pinc/
snowbefr). rcd ulder/dos$ood. rnd snooth sumac/wheatgrass wefe used mofe than expected. In Hells Canyon, males used pon
dcrosa pinc/snosbcrrl .rid wheargrass less ftan lenales. Mounlain quail caprurcd in the Cascades and translocated to Hells
Can,"-on u\cd nrallo$ Dincbarl/snowbcrrv Douglas lir/mallow ninebark. andDouglas lir/mounrain asvmallow ninebark associa-
rioi! nrorc rhan nali!c quail. ln thc southlrenem Cascades. >807. of all localions were in early-successional (shrub/sapling)
\cgc[lion. ]litlcs us.d clcar cu/shrub ttnd closed pole arees more lhan lemales. Compare{l to random sites. nrountain quail used
grass/lbft/shrub rnd s.rplhg slands nore and nid ro late'successioDal (small saw-iimber, old-gro*th) less rhan expected.

Introduction

N'lountain quai | ( Orcdl -rlrclrl.|) are distributed from
the Baja Peninsula north to southwestem British
Columbia and east to western Nevada and Idaho
(Crau'lbrd 2000). Historically, Lh$, rangcd nonh
to the Colunbia River with pdmary population
ccntcrs in thc wcstcm Cascade. Coast, and Siera
Nevada Mountain ranges of westem Oregon and
Calilbmia (Gutidnez and Delehanty I 999, Crawlbrd
2000). They are the most northerly distributed of
New World quail. and occupy some of the highest
elerution ranges of quail in North America (Gutidrrez
i lnL l  D( .  l f  h . rn l )  |  qqq ' .  V , \un l . r i r l  qu . r i l  tn r r l  tn ig r r te
seasolally to breeding ranges >30 km from winter
rangcs (Popc 2002). In thc Pacitic Nofthwcst. trans-
locations of mountain quail began in 1860 and
continued for several decades with birds intro
t lL r .ed  in tu  n r r l \ , ' l '  B r i l i :h  Cu lu tnh i r .  ue . te rn
ldaho. and eastem Oregon (Crawford 2000). Morc
recently. mountain quail have been ranslocated
to supplcnlcnt populations in eastern Oregon and
westem Ne\ada (Edc Rickerson, Upland Game
Bird Progran Manager. Oregon Department of
Fish and Wildlifc and San Stiver. Nevada Depan-
ment of Wildlife, pe$onal communications).

r\uthorto $honr corrcspondcncc should bc addrcsscd, E
mai l :  popen(alonid.orn.edu

2.12 Nofihwest Science. Vol. 78, No. 3,2004

a l 0 i ) l b r  ( t r c \ . i l h s c { s . i r n u  i !  A \ . . l r 1 l o n  A l l r r s h r , r e \ e n e r l

Mountain quail populations have declined in
mrjor port ion. of their gcr rgraphii rrnge. pun icu-
larly in the Intermountain Regions of eastem
Oregon, westem ldaho, and Nevada (Brennan
199,1). Much of their life-history is relatively un-
known. They inhabit many dillerent plant com
munities, but typically have been associated with
shrub-dominated communities, including mixed
desert scrub, chaparral, and early-successional
mixed conifer-shrub vegetation usually fbund after
tire. logging or some other disturbance (Gutidrrez
andDelehanty 1999). [n the Coast Range ofnorth
ern Califomia, mountain quail were located nrost
oftcn in mixed evergreen forest or chaparral shub
Iands characterized by dense canopy cover and
steep slopcs (Gutidrrez 1980). Mountain quail in
the nonhern Sierra Nevada Mountains, Klamath
Mountains, and the northern California Coast
Runge 'e lec ted  \egeta ted  co \er  l )pe \  in  p ro lo r -
tion to availability. but 957c ofthe mountain quail
Iocations were in mixed-forest and brush cover
typcs (Brennan 19E4). At the microhabitat level,
five habitat variables (distance to water, distance
to cover, minimum shrub height. maximum shrub
height. and percant shrub cover) were the most
impofiant habitat components for mountain quail
(Brernan 198,1, Brennan et al. 1987). Addition-
ally. mountain quail are oppoftunistic lbragers that
con\ume r di\ er.e affa) olseedr. f loucrs. inse,.ts.



and fruits. but will conccntratc scasonally on prc-
vailing abundant tbods (Ormiston 1966, Gutidnez
t911) .

Estjmates of home range sizes tbr indivjdu-
ally-marked mountain quail are lacking (Gutidnez
and Delehanty l999). An objective of this study
was to estimate home range for mountain quail
in two ecologically different areas. We hypoth-
esized that in the semi-arid portion of their range
u'here resources (food, water, cover) ale concen
tratcd in discrctc patchcs. homc rangcs would bc
smaller thlrn western Oregon where the same re-
sources are more homogeneously distributed across
the landscape.

No studies have examined habitat assocrations
of native mount in quail in Oregon or compared
habitat associations of translocated and native
populations ofmountain quail. An additional ob-
jective of this stud)' was to compare habitat use
by a translocated sample of mountain quail with
native quail in an area where mountain quail are
declining. We hypothesized that translocated
mountain quail would use a diverse but compa
r . rh le  t t r r  r r l t i requa i l )  a r r r l  o l  h lh i t . r t s  in  c r . tc rn
Oregon.  W(  a l 'o  h lpo the . ized  tha t  io  wer te rn
Oregon nounlain quail would be associated pri
marily with early-successional shrub habitats, ud
would select these habitats disproponionately to
their availabilit5r.

Study Areas

We studied mountain quail habitat use in Hells
Canyon National Rccrcation Arca (HC) on the
Columbia Plateau of northeastem Oregon and in
the lou er western Cascade and Coast Mountain
rangcs (CR) ol southwcstern Oregon. Mountain
quail populations in Hells Canyon are typically
found in isolated, disjunct ipadan zones in steep
canyons. In southwestern Oregon, quail are gen-
erally abundant with populations distdbuted
throughout conit'erous tbrests above 600 m. Thc
1..100-km2 study site in CR is dominatedby dense
conifer forests with floristically diverse fbrest
overstories of Douglas-fir (.P s e udot s n ga me n z.i e s ii).
westem hemlock (Isugd hetentpltllla), ar,d other
conifers. or by Oregon white oak (Qlcrcus
garryora) and Pacifi c maArone (Arbutus menz.iesii)
(Fmnklin and Dymess 1988). Common under-
story shrubs are nrrnT,anitJ ( A r.to.ttaph! los spp.),
ceanothus (.Ceanothus spp.). vine naple (Accr
circiutum), salal (Ccwlthe ria shallort). poison oak

(Rhus diver.siloha). and Oregon grrpe (Bedrens
spp.). Historically, natural or anthropogeDic fires
wele the pdnary disLurbance mcchanism and
created many of the diverse vegetation commu-
nities used by wildlife. Currently, extensive log-
ging has replaced fires as the major disturbance.
and on public and privale lands in CR. has re-
sulted in a patchy mosaic of early to late-suc-
ccssional forcst habitats (Franklin and Dyrness
1988). Elevations range from 600 to I,800 m. and
climate conditions are generally mesic with hot.
dry surnmers and cool. moist conditions in 1all,
wintel. and spdng. Mean monthly temperaturcs
in 1999 ranged liom 9'C in January to 29'C il
August and average annual precipitatien was 76
cm (Climate Center, Ofegon State Universit).
Corvall is. Oregon).

Our 2,000 kmr study site in Hells Can,von is
adjacent to the Snake River and is considered a
separate ecoregion in the ColumbiaBasin (Crowe
and Clausnitzer 1997). The area is characterized
by steep, rugged canyons with grass dominated
uplands dissected by stream vallcys with diverse
shrub communities. Forests dominated by pon-
derosa pine (Pirr.r.r porden'r.ra). Douglas-fir. and
grand fir (ADles .grza.1ir) occur above 1,6(X) m.
Canyon lowlands are dominated by common un-
derstory and transition zone shrubs including
hawthorns (CretoegLts spp.), snowberry
(Sytnphoricarpo.t albus) and, mallow ninebark
( P h,t socarpus malvaceirs). Grassv uplands prima-
rily contain Idaho fe scte (.Fe stuca idahoen sis) anrl
bluebunch $ heatgrirss (Agroptron spiuttLnn)
(Pelren 1996. Crowe and Clausnitzer 1997). EI-
cvations rangc from 900 to 2.000 m. Clirnatic
factors, topographic, and clevational features re-
sult in highly variable xerophytic zoncs where
moisture is the major e 'ironmental constraint
that intluences the distribution of plant commu
nities (Franklin and Dymess 1988. Crowc and
Clausnitzer 1997). Mean annual precipitation in
1999 was ,10 cm and temperatures ranged fron'r
an average monthly low of 0'C in Januaq' to an
average monthly high of 26'C in August (CIi
matc Ccnter. Orcgon State Universitv, Corvall is.
Oregon).

Methods

From l997 99, we captured 235 mountain quail
in HC and CR in baited, treadle traps. Captured
birds were fitted with t1exible, nccklacc-stylc
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transmitters weighing 3.6 g. and all birds were
banded. wcighcd. and blood was extracted and
analyzed 1br gender identif ication by Wildlife
Genetics, Ontario, Canada and PEAgGen. Davis,
Califomia. Eighty-six birds captured in CR were
fitted with transmitters and released at the trap
sites in late wjnter and early spring 1997 99.
Seventy-fivc birds captured in CR $ere transported
to HC, fitted \\"ith transmitters. and released in
two drainagcs in latc wintcr 1997-91]. Seventy-
tbur nrtive mountain quail in HC were capturcd,
equipped with transmitters, and released at their
trap sites in the tall and spring 1998-1999. Cap-
tured birds wcrc hcld for < I wk before release at
tanslocation oltap sites. Radio marked birds were
rclocated visually from the ground at least twice
a tnonth to determine locations and habitat rela-
tionships.

We identified 33 plant associations for the HC
study area based o|r Johnson and Simon (1987)
and Crowe and Clausnitzer ( 1997) (Table l). These
associations were used to classify quail locations
bc .ed  on  Jorn in rn t  reget l t ion  and cnr i ronmen-
tal factors (Crowe and Clausnitzcr 1997). Descrip-
tions ol habitats in CR were based on l5 plant
covcr types recognized by Brown ( 1985) and de-
scribed by O'Neil et al. (2001). These habitats
arc mostly characterized as seral stages of mixed
conit'erous forests (Table 2).

Homc rangc cstimates were generated at the
1(X)7c contour level using the nrinimum convex
polygon method (Mohr 1947) with program
CALHOME (Baldwin and Kies 1992). We ob
.er \  ed  th r l  .o rne  b i ld \  r 'emained in  u  in tc r  range.
during thc brccding scason, while others rnigrated
trom winterranges beginning in early April (Pope
2002.1. To avoid including migration routes in home
ranges. we limited homc rangc cstimation to quail
that remained \\"ithin winter ranges thrcugh the
breeding season. and that survived through most
ofthe projected l i l 'c ofthc transmitters (4-6 mos).
We tested lbr differences between HC and CR
quail home ranges and betu,een males and lemrLles
home ranges with a t-test (P < 0.05)

Because of the limited number oflocations and
high monality of individuals. all locations fbr radio-
marked mountain quail were pooled to estimate
obsen ed habitat use for HC and CR. For HC.
availability of habitat categodes \\"!rs estimated
by gcncrating 768 random Universal Transverse
Mercator (UTM) coordinates in the study area
and classifl, ing habitat categories by visua] ob-
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TABLE l. Numbcr and frcqucncy ol mountair quail locx-
tions (n = 1,259) associalcd lvith 33 plant asso-
c iat ions in Hel ls  Canyon Nal ional  Recreat ion
Area.  1997-99,  Oregon.

Number
ol

Obscr!adons

common sno\|bcrry

Douslas iir/mallow ninebark

Talus gadand

Pondcrosa pinc/common

Red alder/red osier dogwood

Smooth sumac/u heatgf ass

N4allow nincbark/
common snowben-\'

Blucbunch wheatgrass series

Dou glas-fi r/nmuntain rlde|/

Hackben)/whealgrass

Red alder/pacifi c nincbark

Weslem servicebefry

Black ha\\'thom

Wild Rose/conmon sDowberry

Black cottonlvood/mountain alder/
red osier dog\\'ood

Douglas fir/common snolrbenv

Mountain alder/common

Moun|ain alder/red osier dogwood

Ponderosa pineA\'heatgrass

Disturbcd habilals

water birc|/nesic fof bs

ldaho fescue

Ponderosa pine/Idaho fe,icue

Willow/mesic 1b$

lled osier dogwood

Black cotton\iood/mountain alder

251

l5:1
t 5 l
l l 6

90

.15

.ll

32
30
29
28
11
l 9

1 3
t l

l l

I l-l

I t J

6
5
5
5

I

20.1

t2.2
t 2
9.2

1 .5
1 .1
5 .2

L6
3.,1

2.5
2.1
2 .3
1 .2
1 . 9
1 . 5

0 9

u.9
0 .8
I ) . I J

0.5
{1..1
0..1
u.:r
0 .3
l i . l

servation based on the location of thesc coordi-
nates. For CR. availability of habitats was esti
mated from the Umpqua National Forest's Ceo-
graphic Intbrmation Systemwith an accuracy levcl
>807c (Tery Stone, Umpqua National Forest,
personal communication) and ARCVIEW with
308 randomly generated UTM coordinates. A chi
squarc goodness-of-fit test was used to detemine
if observed use was different (P < 0.01) frorn
expectcd use tbr mountain quail locations (Neu
et al. 1974). A Bonferroni Z- statistic was used to
test ifobserved used of habitat variables was more
or less than expected (P < 0.01) based on



TABLE2. Cover typcs uscd!o classily nl'unlain quail locaiions in the Cascade Mountain Rangc. south$estem Oregon. 1997-99

Curer r t  pe Chrr.rLteris!ic-i

Clear-cutno shrubs

Clear-cutshrubs

Crass/lbrb/shrub

Shrub/open-sapling

Closed-saphrg

Open-pole

Closed p0le

Small sa$'timber

Lrrge sa\\-timber

Old-growth

Edge

HardwoodVsava.nah

Slash piles, no srplings, fofbs and grass onl!

Sl.rsh piles, no s.rplings, lo!v-medium shrubs

Canopy cover < 30q?. lo$ shrubs, undernor"- grass and fbrb mix

Canop,v co!cr  < 3Ott . low high shrubs.  coni fer  sapl ings < l5,vr  o ld

Canop,v covcr > 607..lo\L sl ubs, sapling 10-10 yr old

Canop,v covcr < l0 60t,. lo\a high shrubs, pole size trees l0 l0 yr old

Canopy cover 60 l00ti, no shrubs. pole size trees l3-27 cm dbh, 25 35 y. old

Canop,v covcr 70 90q.. lc$ sbiubs. cor nercial gfrde timber l7-55cin dbh. 30 60 )r old

Canopy cover 70-807.. low-high shrubs. trees 55 90 cm dbh. 60 90 )r old

Canopy coler 70-90%. Iow-h ig h shrubs. trccs 90 I 20+ cm dbh 90 200+ yr old

Low to high shrub transition

Oak poison oak or madrone/manzanita mir somc los high shrubs

availability derived tiom randon locations (Byers
et al. 198,+).

Results

Homc range estinrates were generated for 12
rnountain quail in CR and 31 quail in HC. Mcan
home range for the combined areas was 14lt3l
ha. Home ranges sizes for HC were signiticantly
smaller (P = 0.02) than CR, but males and fe-
males had similar home range sizes (Table 3). We
u,ere unable to compare native and translocated
mountain quail home ranges because of limited
sarnple sizes.

Of 1.259 mountain quail observations in HC.
>73olc were found in 7 plant associations; 257
(20%) were in black cottonwood (.Populus
trichocary)d)lconlmon snowbery habitats, I5,1
( J2%) were in Douglas fir/mallow ninebark, 151
(12%) in talus/garland. l l6 (9%) in ponderosa
pine/common snowbery,94 (8%) in red alder
( Ahtus rub nt) l dogw ood, ( Cornus stolon iJe ra), 90
(77.) in smooth sumac (Rftls glabra)fuluebunch

TABLE 3. Home range siTes for mountain quail in Hells
Canvon National Rccrcarion Area (HC) and the
southwestern Cascadc \'Iounlain Range (CR).

wheat grass, and 66 (57r) in dogwood plant asso-
ciations (Table 1). ln comparison with mndom
sites, black cottonwood./common snowberry. pon-
derosa pine/common snowberry, talus/garland,
smooth sumac/wheatgrass, and rcd alder/dogwood
were used morc than expected. and the bluebunch
wheatgrass series, Douglas fir/mallow nincbark.
and Douglas-fir/mountain alder (Acer incatd)l
mallow ninebark associations werc used less than
expccted (Table 4). Males used ponderosa pine/
common snowberry and the bluebunch wheatgrass
series less than lemales (Table 5).

TABI-E ;1.  Planrassociat ionsused moreor lesstharexpeclcd
(P < 0.01) by mountain quai l  in  Hel ls  Can_von.

Piant associalion

Obsered Obrervcd
cornparcd tc)

l,/a erpectcd usc(t l )

Blucbunch wheat

Douglas'fir/nallo\l
ninebark

I)ouglas fir/mounlair
alder/mallow nincbar'k

Talus garland

Black cotton$ood/
common sno$ berl,"-

colnnon snorvbeny
Smoolh sunac/

nheatgrass
Red alder/rcd osicr

l 51 9

1 0 l -cs i

Nfore
NI0re

Nftre

Morc

CategorJ Nlean (ha)

1 5
25

1 t
HC and CR
HC
CR
\{alcs

1'12 1 3l
97 :l 30

157 t 75
1l,l 1 .16
118 t ,1.1

,t3
3 l
l :
2 l
22
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T,A.Bl-E 5. Plant associatiols uscd by nrales significantly
'nofe of  less (P < 0.01) lhan femrles in Hel l !
Canr'.)n.

TABLE 7. Plant associations uscd bv mountain quail mofe
or less (P < 0.0i )  in spr ing-summef compared
$iL\ lall winlcr i Hells Canyon.

Observed
N{.rle use lemalc conrpared ft)

(t:) use (tf) crpccted use

Obsefved
(tt) ('.r: ) compared ro

expected use

Pondcrosa pine/comlnor

Bluebunch shc,1lgrass

Douglas llr/mounlain alded an)

Douglas-fif/mallownincbark 20

Ponderosa pinc/common 1.1

Ellack cottonwoodconnon

Bluebunch whcalgrass series

Talus garland

Stnooth sumachvhertgras\
Ited rlder/red osier dog!,"ood

l l 2

l l
tL)

.l

Translocatcd quail used llrallow nincbark/com
mon snowbenl, Douglas-fir/mallow ninebark. and
Douglas-1lr/mountain alde/mallow ninebark more
than nativc quail, and black cotkrnwood/common
snowbeny. talus/garland, smooth sumac/wheat-
grass. and red alder/dogwood habitats less than
natives (Table 6). Talus/garland, smoolh sumac/
wheatgrass, and red alder/dogwood werc used more
by translocated and nalive quail dudng the spring
and summcr than the fall and wintcr. and ponde-
rosa pine/common snowbcrly. mallow ninebark/
common snowbeny. the $'heatgrass scries, Dou-
glas fir/nallow ninebark, andDouglas-fir/moun-
tain rldcr/nallo\\, ninebark associations wele used
less than tall rnd winter (Table 7).

Of 555 mountain quail locations in CR. 188
(3.1%) werc in shmb/sapling hrbitaLs,83 (157r)
in edge areas, 7'1 ( 137r) in open pole, 52 (9%) in
grass/tbrb/shrub habitats, 38 (77r) in late succes
sional old grou'th, and 35 (67c) in clear-cuts/shrub

lABLE 6. Planr rssociai on s used b) translocarcd mounlain
quai l  morc or  lcss 1/ '< 0.01) than nat i !e quai l  in
Hells Can)ol1.

areas (Table 8). Greatcr lhan 707. ofall locatjons
were in habitats <30 yr old. Males uscd clear-
cuVshmb and closed-pole arcas less than females
(Table 9). To cornpare random and mountain quail
hah i ra r  lo (a l ions .  rhe  I4  hab i la l  (J legor ies  $ere
combined into 5 classes (grass/forb/shrub. sap-
ling. pole/small saw-timber. largc saw-tinber/

T,A.BLE 8. Number and frequency of nounlain quail loca-
r r u r  , , r  -  r r < )  I  . J . i r t e d  q i l h  r o \ c r  t \ f \ e \  n
soulhwestern Cascade Nlountains.

1
1
6
l

I l,css
l l  More
I I Nlore
13 NIorc

Cover 1,"-pcs
Nunber 01'

observation! Cumulative

Natile Trunslocated Obscrved
quail quail compared to
(.,i) (.ca cxpected use

Shrub/opcn sapline
Edge
Open-pole
Grass/lbrb/sh b
Old growlh

Clloscd pole

Clear-cutsh|ubs
Small saw dnbcr
Largc sa\\'-timbef
Clear-cut/no shrubs
Closed-sapling
Hardwoods/sa!annah

188
8l
'71

5 l
38
3',7
35

8
,7

I

13.7
l:1.9
13 .3
9 .1
6.IJ

6.3
2.9
2..9
L,l
1 . 3
0 .2

28

l 3

l 3

5

6

3

1 9

l l
0 l

03

l l

37

8

Black c0llon$ood/
conmon snoq befry

Tnlus garlnnd

Red alder/red osicr
dog$ood

Mallo\l ninebarki
comm|)lr sno\\'0errl

Douglas firlmallo!'"

llouglas-fidmountain
aldeflnrll(n! nirebark

Less

N{ore

More

Nlorc Less

TABLE 9.  Coler types used by malcs more or  less ( l '< 0.01)
than fenale lnounlain quail in the south\\'estem
Cascade Rangc.

Cover typc
Vales Fenales Obscrlcd compared

(.%) (.ca 1o cxpcctcd use

Clear-cut/shrub l0
Closed'pole 9
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TABLE 10. Colertlpes used b] nountain quail more or less
thrn erpecGd (P < 0.01) in the sourh$estem Cis
cadc Rangc,

Co!er Tlpe
Availabie Obsef!ed

{  use  ( {  )  Obsened

,7

1',l
56

Less
Less
More
Morc

mature, and old-growth lbrests). Mountain quail
used grass/forb/shrub and sapling habitats more,
and pole/small saw-timber and old-growth stands
less than available (Table l0).

Discussion

As prcJ iL  teJ .  e . t imr le \  .  r l  rneJn h ! r rn (  r lnE( : i /e
for mountain quail in the Cascade Mountains of
southwestem orcgon were larger than Hells Can-
yon in northeastem Oregon (Tablc 3). ln Hells
Canyon, home range sizes were likely determined
by the availability of $,atet forage, and shrub cover
concentrated along narrow. disjunct canyon bot-
toms. ln the westem Cascade Mountains, moun-
tain quail home ranges were generally associated
with thc distribution of early-successional shrub
habitats crcatedby logging operations orfires and
uniformly distributed across the landscape. We
were unable to detect factors that may int'luence
home range shape or size because of large varia-
tions in home ranges in both study areas. Males
and females had similar home range sizcs. Malc
te itoriality in wild mountain quail is poorly
known. but in other quail species males typically
do not dcfcnd spccific rcnitodes (Schemnitz 1994,
Brown et al. 1998, Catkins et al. 1999).

In Hells Canyon, mountain quail primarily
selected areas with overstories dominated by mixed
hardwoods or conifers that contained well-dcvcl-
oped and diverse shrub communities. Greater than
20clc of observations were in black cottonwood/
snowberry associations (Table 1). These commu-
nities typically occur on lower elevlrtion te[acas
adjaccnt to riparian areas with gentle slopes and
southeastern aspects (Crowe and Clausnitzer 1997).
ln addition to snowberry, common shrubs asso
t i.rteJ u ith hlrL k t Ullon$o()d/:no\ herr) a\\o!iJ-
tions include westem serviceberry (Ane lanc hier
nDiilblia). hawthom. iurd rose (Rosa sp). Subdomi-
nant trees are usually ponderosa pine and grand

fir (Crowe and Clausnitzer 1997). Talus garland.
Douglas-lir/mallow ninebark. pondcrosa pine/
snowberry. and red llder/dog*'ood were other
important habitat associations used by moultain
quail (Tables I ard 4). Talus garland arcas are
characterized by steep canyon side slopes domi-
nated by bunchgrass and rocks taluses bordered
by clumps of shrubs (Johnson and Simon 1987).
Mean slope angles are 32o and aspects are usu
ally southwest or southeast. Common shrubs in-
clude ocean-spray (Holodiscus dicolor), mock
orange ( Philutlelplus lelisii), chetry (Prrlls sp.)
;lnd nrountain alder (Johnson and Simon 1987).
Douglas-fir/mallow ninebark communities are
lbrested stringers found generally on steep. north
f'acing canyon slopes below 1.1900 m (Johnson and
Simon 1987). In these communities, Douglas fir
and ponderosa pine are the dominant trccs with
understories usually a nrosaic ofninebark and pine
grass elk sedges (Czr lamagroslis rubescens-Cttrex
ge,.|'erl) and associated shrubs that include snow
bcrry and spirca (Spira€a betulifolia) (Iohnson
and Simon l987). Ponderosapine/snowben-r' plant
associations are fbund between 1,100-1.800 m
on moderately steep slopes (5 29') with south
west aspects. Ponderosa pine doninatcs all ovcr-
story levels, and common snowberry and pine grass
are the primary understory spccics (Johnson and
Simon 1987). Red alder/dogwood are dense shrub
eommuni t ie '  lbunL l  in  ra l le l .  u long r ipur ian  ar
ers  on  gen l le  g rad ien l .  I  l -  I  t  ln t l  h l r .  r . . , ' .  i -
ated vegetation that include western thimblebery
rRubut p,tn i l lorLr:\ lnd common cou prr.nip
(Heracleum lanatL!m) (Crowe and Clausnitzer
199',7).

In Hells Canyon, males and females generally
used most plant associations in the same propor
tions, but there was a slight dil'fcrcncc in male
and temale use of ponderosa pine/snou'bery and
the wheatgmss series (Table 5). The wheatgrass
series are lbund on moderate to steep slopgs. and
in elevations that range from 600- 1.800 m. A t'ew
shrubs may occur in these perennial grassland
communities, bul most arcas arc dorninated by
bluebunch wheatgrass and seasonal forbs (Johrson
and Simon 1987). Thc most important habitrts
fbr translocated quail were black cottonwood/
snowberry and Douglas fr/mallow ninebart (Table
6). However when compared to nativequail. black
cottonwood/snowbelry associations werc uscd lcss.
and the Douglas-fir/mallow ninebatk were used
. i r  t ime '  mure  l ' requent l l .  The t l iHereneer  in  u .e
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Old-growth
Pole/ \mal l  sr \ \ ' - t imbel
Staling
Crass/lbrbno$ shrub

39
21
23
I



tbr nativc and fanslocated quail may bc related
to the extensive movcments that translocated quail
made dudng the breeding scason.

The mr^ l  l requ(n l l \  u \ed  p lan l  comtnut t i t i . r
in thc Cascade Mountains $,ere early-successional
shrub and sapling stands (Tables 8 and 10). Less
thi:Ln 207. ofmountain quail obserl,ations occured
in tbrcsted stands >30 yr ofage. Males used clear-
cut shrub and closcd-pole stands less than females.
but locations in these habitat categories accounted
tbr <137r ol'all observations (Table 9). Contrary
to Brennan (1994) and Gutiinez (1980), moun-
tai| quail in the Cascades did not use habitats in
proponion to availability. Mountain quail selected
early seral and avoided mid- to late successional
stands (Table 10). Extensive tirnber harvcsting has
created most of the early successional stands in
thc lower Cascades. Shrub communities in the
Cascades arc generalll' 2 l0 yr old, but may be
20-30 yr old if tree regeneration was retarded
(Brown 1985). Habitat conditions in shrub com-
munities arc variable with many difterent struc-
tural combinations ranging f'rom low to tall shrubs
and open to closed single layered canopies (O'Neil
et al. 2001). Trees in sapling stands are generally
conilers that are <3.5 m high, and similar in height
to tall shrub stands. Canop)' closure varies tiom
10-30% closure with abundant understory veg
ctation to >7otl. closure with limited understory
developnrent (O'Neil et al.2001).

Brennan ( 1994) advocated a communitylevel
approach as a responsc to habitat alterations and
f'or restoration of quail populations. He suggested
that management strategies fol wild quail popu-
lations should focus on maintaining the integity
and functional processes ofecos),stems. and iden-
tifying linkages bctween species ofquail and othcr
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