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Fall and Winter Diets of Mountain Quail in Southwestern Oregon

Abstract
Ninety nourtain quail crops were collected in the 1all of 1 99,{ 96 and |he wincr o[ I 99 8 99 1() dclcnnine dicts of mo untain q uai]
in lhe southwestem Cascade Mounuins ofC)rcgon. Vounlain qLrail consunrcd itclr)s tiom 6l plant laxa. bu! thc bulk of rheir dicl
was compc'sed o1 13 major planl gcncra or specics. I-cgurncs \\ erc thc most prominent firod consumed bv Mounlain Quail. ln fic
1a11. deervetch species accounted lbr;+7ta ol lhc loul dry $eigh! and wcrc found in 58-'/. ofrhc crops. Hair! vctch constiturcd lStf
of the dry weight ofcrops collecled during the $intcr and occurrcd in 50t; ()1 lhc crops. Olhcr lcgumcs commonl! eaten duing
the fall were black medic, clover pea!ine, and Scol's broon. Culilbrria hedge parsle,"-. manzanih. and hawthom were liequentl)
u,ied in the winter. Mountair quail ate grealer quantilies of grasses and greer lblirge in the winter, but benies were consumed
more durmg the fall.In fall and \iinter insects were liequentlr lbuDd in crops, but composed <3 % ofthe tot: rolume ofthe diet.
NIouDtaiD quail in sourhwesterD Oregon rre opportunislic lbrag.rs lhat \casonal],"" shill dicl\ !o lakc adlanuge ol prelailing lbod

Introduction

Mountain quail (Oreortt',rplclns) occupy a diverse
range ofPacitic Coastal and Great Basin habitats
fromBaia, Mexico toWashington. They are highly
herbivorous, and oppoflunistically exploit tem
porarily abundant food sources (Gutidrrez 1977).
Mountain quail in central coastal California con-
sumed 130 diflerent tbod resources that consisted
prirnarily offruits. f lowers, sccds, bulbs, orother
p lan t  pans  (Cut ienez  l ( )77) .  Houe\er .  mountu in
quail predominantly selected perennials, and >60%
of the diet in central coa\trl Cali lomia \ a5 com
posed of only six genera: woodlandstar (lltho-
phrugmu), oak (Que rcus), star$'ort (S/ellarla),
fil'aree (.Erodium). clover (Trlf.rlirn), and sumac
(R,rr). In southeastem Washington. 85 of 95 fbod
items collected trom mountain quail crops and
gizzards during the tall were plants. but >50% of
the food biomass consisted of seven plant spe-
cies (Yocum and Han'is 1953). Mountain quail
crops collected in western Idaho in the tall con-
tained >37 different plant species. but four spe-
cies accounted lor >70%' of the crop contents
(Ormiston 1966).

Scasonally, mountain quail shift diets and for-
aging strategies to take advantage of prevailing
fbod abundtrnccs. Chickweeds (l1o1oslean spp.)
werg impofiant spring and carly summer foods
for mountain quail in westem Idaho. but after
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August these species were rarely found in crops
(Ormiston 1966).In westem Idaho, mountain quail
diets changed from the seeds of small annuals in
the summer to tlte seeds of larger perennials and
annuals in September and October (Ormiston
1966). Mountain quail arc scqucntial specialists
\'",ith a diverse fbraging repefteire that includes
diggingfbrbulbs in the fnll, climbing trees to gather
seeds,jumpilg to collect seeds ftom 1]ower stalks.
and shelling acoms found on the grcund (Gutiirrcz
r977).

Mountain quail are distributed throughout the
westem Cascades ofOregon, generally from 600
to 1.800 m elevation. In the Cascades of south-
westem Oregon, mountain quail arc abundant and
occupy diverse habitats including many early, serul
shrub and mixed-forest communities (Steve
Denney, Oregon Department of Fish and Wild-
1i1'e. personal communication). No studies have
examined diets of mountain quail in the
predominantly mesic, coniferous forests in the
western Cascades. The objectives ofour research
werc to understand mountain quail diets in tbe
westem Cascades, pafiicularly during fall and
winter when food resources are patchy in distri-
bution and lcss abundant. We hypothesized that
mountain quail in southwest Oregon would use a
diverse range ofpLant species, but the bulk oftheir
diet would consist of a few seasonally abundant
species. We predicted that t iom fall to winter.
consumption of particular food items would
shitt as food resources declined in quantity and
varicty.
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Methods

Study Area and Data Co ection

We selected a 1.400-km2 study site in thc Cas-
cade Mountain Range of southwestern Oregon.
The area, 50 km southeast of Roseburg in the
Unrpqua National Forest. is characterized by dense
forests with floristically diverse fbrest oversto-
ries dominatcd by Douglas fir (P,seudotsuga
rrer?.:ie.rii), western h emlock(Tsuga heterophl lla'1
and other conifers, or by Oregon white oak
(Quercus garryana) and Pacific madrone (Arba
us menziesii) (FrankJin and Dymess 1988). Com-
mon unde$tory shrubs include manz.ar,ita (Arc
lostdplrrlos spp.), ceanothus (Cc.rrolzr,r spp.), vine
maple (A.e,. circinatum), salal (.Caultheria
slrcllon ). poison oak (Rhus dbersibha). and Or-
egon grape (BerDeris spp.). Historically, fues, both
natur;l11 cau.ed and sel b) nJli\eAmerican..uerc
the greatest single influence that created and
perpetuated plirnt communities (Franklin and
Dyrness 1988). Curently, logging is the major
disturbance factor. Extensive timber removal on
puh l ic  and pr i r r te  l rndr  has  resu l red  in  a  mosa i .
of early to late-successional forest habitats. El-
evations range from 600 to 1.U00 m and climate
conditions are generally temperate with hot, dry
summcrs and cool, moist conditions in fall, win-
re r .  and \n r ing .  Vean monrh ly  remperarures  in
[999 ranged from 9oC in January to 29'C in Au-
gust and annual precipitation was 76 cm (Oregon
State University Climate Service l999).

Sixty-one mountain quail were collected from
the study area by hunters and Orcgon Depafiment
of Fish and Wildlife biologists during the fall
( l September-1 December) of 199,1 to 1996.
Twenty-nine mountain quail were collected dur-
ing the winter (2 December to I March) of 1998
and l999. To insure independence of sampJes.
we requircd that hunters collect one bird per covey.
Crops uere removed. and the contents extacted
and dried in an oven at 50'C for 24 hr Dried crop
contents from each bird were sorted, weighed,
and identified. Procedures for identification in-
cluded photographic key manuals, visual com
parisons to seed collections, and assistance from
Oregon Statc University's Seed Laboratory. In-
sect parts were sent to the Department of Ento-
mology at Oregon State University for identifi-
cation. Frequency ofoccunence for each crop item
was determined by recording the total number of
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birds that consumed that item. Percent dry weight
was determined by dividing summed weights for
each item by the total weight of crop contents.
We compared species composition, frequency of
occurence, and dry weight oftall and winter crop
contents to assess seasonal shifts in diet selection.

Results

Mountain quail crops collected during the fall
consisted of items from 24 plant taxa. Seeds were
the most used food and composed the greatest
biomass (dry weight) of crop contents (Table l).
Legumes were the most common tarnily repre-
sented in mountajn quail crops, and were 47olo of
the total dry weight (Table 2). Deervetches (Zo-
/r.r spp.) were fbund in 3-5 of 61 (587o) of the
crops, and accounted for I So/c of the dry weight
of all crops. Other common legumes in crops were
black medic (Medlcago Lupulina), v etches (Vic ia
spp.). clover (Trifolium spp.), Scot's-broom
(C1,tisus scoparius), and peavine (lzrr,yts spp.).-larweed, (Madia spp.) was found in 25olc ofcrops
but was only 2% of the total dry weight. Tall fes-
cre (Festucca arundinacea), dogtail 's grass
(C )-nos urus echinatus), blackberries (Rabir.r spp.),
and snowberries (S-r'mphorlcatpos spp.) were fre-
quently used (Table 2). Insects (temites, butter-
flies, earwigs, ants, grasshoppers, beetles, bugs,
and spiders) from eight ordes (Isoptera, Lepi-
dopte ra, D e tmapt era. Hy me no pt e ra, O rt hop t e rq,
Coleopteru, Hemipteru, and. Araneae ) were fonrid
in 45 of 6l (737c) ofcrops, but consrituted 3% of
the dry weight, and likely were only incidentally
consumed. Unidentified green herbage was found
in 15 of 6l (267c) of crops, but accounted for
<2% ofdry matter weight. Bulbs occured in only
5 of 61 (8%) of the crops.

TABLE L Percent dry $, eights ol najor dier caregories tbund
in mountain quail crops (n = 90) collecred in lau
01 1994-96 and wintcr 1998,99 in rhe Cascade
Mountains, south$cslem Oregon.

Dict Calegory Fall Winrer

Seeds
Grasscs
Berrics
Bulbs

Insec!s

Greens

60
22

0
1
I

t 2

b:l

T2

5
5
3



TABLE 2. Frcqucncy ofoccunence (7.) and dry weigh$ (ri'.) of major lbod itens found in mountain quail crops (n =90) dudng
fall ( 199,1 96) and wmrer (1998 99) in the southlvestem Cascade Mountajns, Oregon (a = non-native species).

Frequency Weighl

Winter
Frequenc) Weight

ldrr spp.
Miscellaneous greens

festuca arundin(ea l^)
C)nosuru\ echindlLls (^l

Ceanothus spp.
Anlostaphj-los spp.
Medicaso Lupulina lr)
C)//flls rcop.JriL\ (a)

Tril)liun spp.
Sfntphoricaryos spp.

\t(ia hi^utu G)
Ulhytus spp

Bulbs
Lupitus \pp.

Plugiobothrys \pp.

Miscellaneous greens

Cducalis nicrocarpa
Insects
A r.i.)rr.rph-r hr spp.

C," nos u tus e c h i nat u s (a)

Bnr,"'rr spp.
1-olur spp.

craldP.qrlr spp.
f i in iunlspp.
Fest cd arundnnrca G)
oDro,prtr spp.

Ttiticunspp. (a)

1 3 3
58  18
2 6 2
2 5 9
2 5 3
25 I

2 2 3
2 2 2
2 2 2
2 1  5
20 1
2 0 3
2 0 2
16 : l
t 6  1
16 ',7

1 3  1
9 5
8 5
8 2
l J l

82
50
50
,18
l2
25
25
25
I E

1 l
1
1
I

t2.
36
5
I
I

5
I
2
2
I
I
I
6

Crops collected in the winter contained pans
ftom 37 planttaxa. Seeds were the most prominent
items found in crops and constituted the greatest
biomass of food contents (Table 1). The legume
family was commonly used, primarily hairy vetch
(Ucia hirsuta) (Table 2). Vetch was found in 15
of 29 (507,) of the crops and was 367" of the to-
tal dry weight. Deervetch appeared in 25% ofthe
crops, but constituted <5% of the dry weight.
Califomia hedge-pa'sley (.C auc u I i s mi c ro c a r p a)
was fbund in 1.1 of 29 (50c/c) crops and made up
57o of the dry weight. Manzanita occurred in 9
of 29 (329r) crops, but accounted for only 17. of
the dry weight. Hawthom (Crataeg&s spp.) was
found in 5 of 29 (18Vo) of winter crcps and was
2% ofthe dry weight. Tall fescue, dogtail's grass,
and bromes (Bromirs spp.) were the most com
mon glasses eaten and constituted 22olo ofthe total
dry weight. Unidentified green fbliage was found
in 826/c of the crops and accounted for l2Vc ot
the dry weight. hsects (ants, beetles, centipedes,
grasshoppers, and millipedes) liom five orders
(H ! me nopt erd, C ole opt e ra, S c olop e ndromor p ha,
Orthoptercr. a,nd Chorcleumidu) were in 14 of 29

(48c/r) of the crops, but constituted only 17c of
the dry weight.

Discussion

We confirmed that during lall and winter moun-
tain quail in the southwest Oregon Cascades con
sumed a diverse mnge of food resources. For the
combined seasons, mountain quail consumed items
ftom 6lplant genera and species. The bulkofquail
diets was composed of a t'ew seasonally abun-
dant plants. In the winter when food resources
were likely less abundant, they selected from a
greater range of fbod items and consumed more
green leafage. Legumes were especially impor
tant in fall and winter diets. and represented a
substantial propofiion of the plants that were con-
sumed. Pafticularly prevalent in fall crops were
species of deervetch. This genus (aol&.r spp.) in
the Cascade Range is composed of both intro-
duced birdsfoot treforl (Lotus corniculatus) and
native species, and is widely distributed in moist,
disturbed sites (Richard Helliwell. Umpqua Na-
tional Forest Botanist, personal co[ununication).
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ln Madera, Tuolumnc. and Tulare counties in the
Sierra Nevada region. and Fresno county in the
Great Central Valley rcgion of Calilbrnia. 22%
(by volune) ofmountain quail crop contents col-
lected during thc summer and nearly 19clr col-
Iected during the fall was Spanish clover (L.
americonus) seeds (Gutidnez 1977). Other fre
quently selected species during the fall in the south-
$,estenr Cascades were black medick, peavinc.
and vetchcs. Legumes, particularly clover, Iupine
(Zirplrirs spp). and vetches, wete imponant food
items in thc diets of nountain quail collected in
southeastern Washington (Yocurn and Haris 1953)
and California (Gutidnez 1977). The importance
of legumes in other quril diets has been noted
(Gullion 1966. Shields and Duncan 1966. Landers
and Johnson 1976, rnd Blakely et al. 1993). evi-
dence that this plant family providcs a consider-
able source of nutrit ion. Duke (1981) l isted a
protein content of 35clr: 1or dcsert lotus (lolri.t
r igidus).336/c for black mcdic and peavine, and
25 48c/c 1br vetches. We also f'ound that black-
berries. hucklebenies ( Vacciiriunr spp.). snowber-
rics. and two grasses (t{ll fescue iuld dogtril s grass)
werc relatively imponant in fall diets. In south
easten Washington, berries fiom smooth sumac
(Rhus glabro) colstituted nearly 257. ofthe total
dry weight in mountain quaiJcrops collectedduring
the lall (Yocum and Harris 1953). However. in
westcrn ldaho and Nevada, berries were not an
important lbod during the fall (Otmiston 1966,
Gutidrrez 1977). Grasses werc not a signiticant
fall food fbr mountain quail in ldaho and Wash-
ington (Yocum and Hanis 1953, Ormiston 1966),
but in two counties of Califomia. grass leafage
constituted 197. of the total volume of fall crops
(Gutidrrez 1977). Despite appearing in'73c/c' of
lall crops collected in the westem Cascades, in-
sccts were only 3% of the total volume. lnsects
wcre eaten in greatcr quantities during the sum
mer in the Great Basin, but reprcsented <15% of
the food used by mountain quail in fall and win-
ter (Gutidrrez and Delehanty 1999).

Mountain quail used more tbod items in the
winter, bul many fall tbods were not used in thc
winter, or $ere consumed in lesscr amounts. We
tbund less deeryetch in winter crops, and no black
medic, lupine, or peavine. Hairy vetch, the only
species ofvetch consumed in the winter, accounted
for 367o of the total volume of winter crops.
Dogtail's grass was more hcavily represented in
winter crops, but fescue was tbund in lesser quan-
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tities. In comparison with the tall, grecn herbage
occurrcd more frequently in winter crops and was
fbund in greater quantities. lnsects were selected
less often during the wjnter and accounted for
less of the total volume. Gutiinez (1977) noted
that in some ;reas of Califomia. mountain quail
shiftcd diets between tall and winter to take ad-
vantage of temporarily abundant fbods. For cx-
ample, he found that acoms were used heavily
during thc fall in Riverside and San Bemardino
counties but f igured much less prominently in
winter diets. Conpared to fall diets, leafage
(Erotlium spp. andGramineae species) was lbund
more extensivcly in winter crops, and mountain
quail shitted t'rom a fall diet composed laryely of
legumes (Lotr.r spp. and lripinirs spp.) to a wtn-
ter diet composed prominently ofponderosa pine
(Pinus ponderosa) and manzanita.

Mountain quail are closely associated with early
successional vegetation. particularly shrub-domi-
nated communities (Guti6rrez and Delehanty
1999). Many ofthe plants selectcd during the fall
and wintcr are disturbance-related, infoduced spe-
cies, or native species typically found in distufted
sites (Richard Helliwell. Umpqua National For-
est Botanist, personal communication). Black
rnedic is a weedy exotic that thrives on highly
disturbed sites and tall lescue is an introduced
grass common rLlong logging roads in the Cascade
Range. Tirll fescue is a corunon, weedy grass fbund
along roadsides and disturbed openings. Hairy
vetch is an intrcduced European legume that is
widely distributed along trails and ditches, and
Scot's broom is a noxious weed ofien found in
disturbed ground along roadsides (Hitchcock and
Cronquist 1973). Mountain quail in the southwest
Cascades of Oregon are opporturistic foragers that
seasonally and regionally adjust their diets.

Acknowledgements

We greatly appreciated the collection eflbrts of
members from the Oregon Hunter's Association.
Oregon Depafiment of Fish and Wildlife, and
graduate students fiom Oregon State University.
We thank M. Black and S. Denney from the Or-
egon Dcpa.nment of Fish andWildlif'c and T. Cowin
fbr technical assistance. We thank Oregon State
University's Secd Laboratory for their help in
ident i f y ing  .eed. .  Wc l l ro  ex tend our  apprec ia -
tion to G. MillerandJ. Rammakka lrom the Bureau
of Land Management for funding part of this


