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Abstract

Leidolf, Andreas; Wolfe, Michael L.; Pendleton, Rosemary L. 2000. Bird communities of gambel oak:
a descriptive analysis. Gen. Tech. Rep. RMRS-GTR-48. Fort Collins, CO: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Research Station. 30 p.

Gambel oak (Quercus gambe/iNutt.) covers 3.75 million hectares (9.3 million acres) of the western
United States. This report synthesizes current knowledge on the composition, structure, and habitat
relationships of gambel oak avian communities. It lists life history attributes of 183 bird species
documented from gambel oak habitats of the western United States. Structural habitat attributes
important to bird-habitat relationships are identified, based on 12 independent studies. This report
also highlights species of special concern, provides recommendations for monitoring, and gives
suggestions for management and future research.
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Introduction

Gambel oak (Quercus gambelii Nutt.) covers 3.75 mil-
lion hectares (9.3 million acres) of the western United
States (Harper and others 1985). In the past, range and
wildlife managers considered the abundant gambel oak
to be a nuisance species occupying valuable rangeland
(Engle and others 1983). Managers often targeted this
plant species for eradication. Investigations of gambel
oak-wildlife relationships to date have been largely lim-
ited forage and cover value for mule deer (Odocoileus
hemionus) and elk (Cervus elaphus; Harper and others
1985).

Recent declines in bird populations (Robbins and oth-
ers 1989) have prompted renewed research interest in
bird communities. Declines are most pronounced for for-
est-interior species but are also prominent among grass-
land and shrubland birds (Askins 1993; Robbins and oth-
ers 1993). Avian communities of gambel oak have
received little attention by researchers and, as a result,
are still poorly understood. Gambel oak avifaunas, like
those of the sagebrush (4Artemisia) and pinyon (Pinus)-
juniper (Juniperus) vegetation types, occupy a habitat
largely comprised of a single plant species (Marti 1977).

This review synthesizes current knowledge of bird com-
munities of the gambel oak vegetation type. We hope this
review will be useful to natural resource professionals in
making more informed decisions. At the same time, we
hope that by identifying relationships between gambel
oak and birds for which our knowledge is yet incom-
plete, others may be encouraged to conduct further
research.

Ecology of Gambel Oak: An Overview

Gambel oak woodlands and shrublands usually occur
at elevations ranging from 1500 to 2800 m (4900 to 9200
ft; Brown 1958; McKell 1950) in Arizona, Colorado, New
Mexico, and Utah (figure 1; Clary and Tiedemann 1986;
Little 1971). Extremes of 1000 and 3100 m (3300 to
10200 ft) have been recorded in Utah, the central part of
its range (Christensen 1949). The growth form of gambel
oak is exceedingly variable. It grows as a tall shrub or
small tree over much of its range. However, it may also
occur in dense shrub patches to 1 m (3.3 ft) high or as
widely dispersed trees to 23 m (75 ft) tall and 90 cm
(35 inches) in diameter at breast height (d.b.h.=1.4 m
[4.5 ft]; Clary and Tiedemann 1986; Reynolds and oth-
ers 1970). Gambel oak reproduces both by seed and veg-
etatively. However, reproduction by seed is less evident
(Christensen 1955; Reynolds and others 1970), especially
in the northern part of its range (Clary and Tiedemann
1992; but see Neilson 1981; Rogers 1982).

Gambel oak may occur in either mixed or pure stands.
Where it occurs in mixed stands, it is usually associated
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Figure 1—Biogeographic distribution of gambel oak (Quercus
gambelii Nutt.) (redrawn from Little 1971).

with conifers such as white fir (4bies concolor [Gordon
& Glend.] Lindl.), Rocky Mountain juniper (Juniperus
scopulorum Sarg.), Utah juniper (J. osteosperma [Torr.]
Little), ponderosa pine (Pinus ponderosa Lawson and C.
Lawson), two-needle pinyon (P. edulis Engelm. in Wisl.),
and Douglas-fir (Pseudotsuga menziesii [Mirb.] Franco;
Clary and Tiedemann 1986; Harper and others 1985; West
1989). In both mixed and pure stands, gambel oak can
also be associated with a variety of shrubs, forbs, and
graminoids (that is, grasses, sedges, and rushes). Herba-
ceous vegetation is sparse under gambel oak but com-
monly occurs in open areas between individual oak
clumps (Allman 1953; Brown 1958). Although over 250
plant taxa have been reported from different gambel oak
habitats (Allman 1953; Arnow 1971; Berrett 1958; Brown
1958; Christensen 1949; Forsling and Storm 1929; Hay-
ward 1948; Kunzler and others 1981; McKell 1950;
Shultz and Hysell 1996), it should be noted that any given
gambel oak stand is likely to contain considerably fewer
species. Kunzler and others (1981) found that gambel
oak stands in central Utah supported only 25 plant spe-
cies on average.

Gambel oak provides for a variety of uses and values.
Because of its good heat-yielding qualities and prolific
sprouting habit, it is of particular interest as fuelwood
(Clary and Tiedemann 1992; Wagstaff 1984). Gambel oak
also plays an important role in watershed protection by
stabilizing soil, controlling erosion, and retarding snow
melt (Brown 1958; Clary and Tiedemann 1992; Wright
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and Bailey 1982). Numerous animal species use gambel
oak to satisfy one or more of their habitat requirements,
including food, food storage, refuge, and nesting (Hay-
ward 1948; Marti 1977; Reynolds and others 1970).
Gambel oak provides ample browse and hard mast for
many game species, such as mule deer, white-tailed deer
(Odocoileus virginianus), elk, peccary (Pecari
angulatus), tassel-eared squirrel (Sciurus aberti),
Merriam’s wild turkey (Meleagris gallopavo merriami),
band-tailed Pigeon (Columba fasciata), and montezuma
quail (Cyrtonyx montezumae;, Brown 1958; Clary and
Tiedemann 1986; Reynolds and others 1970; Wright and
Bailey 1982). In addition, it is used by many non-game
species such as Lewis’ woodpecker (Melanerpes lewis;
Hayward 1948; Marti 1977).

Avian Communities of Gambel Oak
Community Composition

The earliest, although somewhat anecdotal, account of
gambel oak bird communities was given by Tanner and
Hayward (1934), who cite 13 species as occurring in this
habitat. Since then, several authors have investigated bird
community composition and structure in different gambel
oak habitats in varying degrees of detail (Behle and Perry
1975; Berrett 1958; Block and others 1992; Frost 1947,
Hayward 1948; LaRue 1994; Marti 1977; Perry 1973;
Steinhoff 1978; Tatschl 1967; Walters 1981; Woodbury
and Cottam 1962). Although most of these studies are
not quantitative in nature, they do provide descriptive
information on bird-habitat relationships in this vegeta-
tion type.

Compilation of results from these studies reveals 183
bird species that use gambel oak for at least part of the
year (appendix A). Authors of Utah studies reported that
between 49 and 140 (13 to 38 percent) of the 367 bird
species known to occur in Utah could be found in gambel
oak woodland and submontane shrub habitats (Behle and
Perry 1975; Berrett 1958; Frost 1947; Hayward 1948;
Marti 1977; Perry 1973; Walters 1981; Woodbury and
Cottam 1962). The large variation in total number of spe-
cies observed is likely a function of sampling area and
effort. Reporting on bird communities of different gambel
oak vegetation types in western Colorado, Steinhoff
(1978) documented 62 species in gambel oak woodlands,
40 species in ponderosa pine/gambel oak forests, and 37
species in mixed conifer/gambel oak forests. Tatschl
(1967), reporting only on residents and breeding migrants,
documented a total of 50 bird species in a ponderosa pine/
gambel oak forest in north-central New Mexico, as op-
posed to 20 species in woodland dominated by gambel
oak. Block and others (1992), in an investigation of
neotropical migrants, documented 45 species in a mixed
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conifer forest in southeastern Arizona, where gambel
oak comprised the understory component. LaRue
(1994), in his investigation of a similar vegetation type
in northern Arizona, found 64 species, as opposed to
only six in submontane shrub dominated by gambel oak
(appendix A).

The most common bird species of gambel oak (table 1)
vary by geographic (northern vs. southern distribution limit
of gambel oak) and habitat range (gambel oak woodland
vs. mixed conifer-gambel oak forest). Species most char-
acteristic of gambel oak woodlands in the northern part of
the range include spotted towhee (Pipilo maculatus),
Virginia’s warbler (Vermivora virginiae), mourning dove
(Zenaida macroura), and lazuli bunting (Passerina
amoena). Species commonly found in the southern part of
the range are hermit thrush (Catharus guttatus), red-faced
warbler (Cardellina rubrifrons), Grace’s warbler
(Dendroica graciae), painted redstart (Myioborus pictus),
and plumbeous vireo (Vireo plumbeus). Species common
across the range include black-headed grosbeak
(Pheucticus melanocephalus) and broad-tailed humming-
bird (Selasphorus platycerus; table 1).

Although some species are extremely abundant in
gambel oak, it should be noted that none of the species
listed in appendix A and table 1 are confined to this veg-
etation type. Rather, gambel oak is the most characteris-
tic habitat for many of these species.

Community Structure

Despite numerous accounts of avian community com-
position in gambel oak habitat, investigations of residency
and guild structure are few. Several studies, however,
suggest that gambel oak avian communities are charac-
terized by a high proportion of breeding birds, a marked
seasonality of use, and a guild structure dominated by
shrub/tree nesting, ground feeding, and insectivorous
birds. Breeding birds, the majority of which are migrants,
constitute 79-95% of the gambel oak avian community;
non-breeding birds, i.e., winter migrants, comprise 5-
21%. From 53 to 87% of birds use gambel oak season-
ally as either breeding (67-89%) or winter migrants (11-
33%); 13-47% are residents, i.e., they occupy gambel
oak year-round (Behle and Perry 1975; Berrett 1958;
Hayward 1948; LaRue 1994; Marti 1977; Perry 1973;
Walters 1981; table 2). Thus, large numbers of species
use gambel oak throughout the year, although the num-
ber of species present within one season is low. Bird spe-
cies richness is highest during summer, with a maximum
of 63 different species having been reported from a par-
ticular site (Hayward 1948; appendix A).

We applied life history information from Ehrlich and
others (1988) to bird species using gambel oak (appen-
dix B), and subsequently grouped them into categories
based on similarities in use of three resources: nesting
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Table 1-List of most frequent/abundant bird species in three gambel oak (Quercus gambe/iNutt.) community studies.

Gambel oak woodland
(North-central Utah)

Mixed conifer-Gambel oak forest
(Southeast Arizona)

Hayward (1948)

Wolfe and Reynolds (1996)

Block and others (1992)

Species® % Frequencyb Species
Spotted towhee 93.3 Spotted towhee
Virginia’'s warbler 80.0 Blue-gray gnatcatcher
Black-headed grosbeak 73.3 Virginia's warbler
Black-billed magpie 73.3 Lazuli bunting
Broad-tailed hummingbird 56.6 Warbling vireo
Green-tailed towhee 53.3 Lark sparrow
Mourning dove 50.0 Brown-headed cowbird
Red-tailed hawk 50.0 Gray flycatcher
Western scrub-jay 50.0 Mourning dove
Lazuli bunting 36.6 Rock wren

Dark-eyed junco

% Abundance Species % Frequency®
34.8 Hermit thrush 70.9
10.2 Red-faced warbler 70.9

8.6 Black-headed grosbeak 65.8
4.9 Grace’s warbler 63.3
4.3 Painted redstart 60.8
3.1 Plumbeous vireo 60.8
3.1 Western tanager 57.0
2.5 American robin 544
2.2 Yellow-rumped warbler 46.8
2.2 Broad-tailed hummingbird 45.6

2.2

& Common names follow American Ornithologists’ Union (1998).
b Expressed as percent of times a species was observed (n=30).

¢ Expressed as percent of census stations where a species was observed (n=79).

substrate, foraging substrate, and food type. For selected
studies (Behle and Perry 1975; Hayward 1948; Marti
1977; Perry 1973), we then summarized life history traits
of all species to describe nesting and feeding guild struc-
ture for this community (figure 2). Nesting guild is domi-
nated by species nesting in shrubs and trees (56%), fol-
lowed by ground (23%) and snag nesters (9%; figure 2A).
The feeding guild consists of primarily ground feeders
(56%), followed by birds feeding in shrubs and trees
(23%) and aerial feeders (18%; figure 2B). Ground-feed-
ing birds are especially prominent among permanent resi-
dents and less pronounced among summer residents.
Aerial feeders are restricted almost exclusively to summer
residents and are absent during winter. Species feeding

on herbaceous vegetation or in the water are extremely
rare (3% and 1%, respectively; figure 2B). Most birds
are insectivores (58%), followed by granivores (16%),
carnivores (13%), and omnivores (5%; figure 2C). In-
sectivores are especially prominent among summer resi-
dents and less pronounced among permanent residents.
Granivores are most prominent during winter, whereas
carnivores are most pronounced among permanent resi-
dents. Omnivores, which account for only a small por-
tion of the overall bird community, assume a more promi-
nent role among permanent residents (15%; figure 2C).
The pronounced seasonal variation of food habits is sup-
ported by Frost (1947), who examined 278 stomachs of
56 bird species in gambel oak (figure 3).

Table 2—Proportion of breeding/non-breeding and resident/migrant birds in different gambel oak (Quercus gambelii Nutt.)

communities.

Gambel oak woodland

Submontane shrub Mixed conifer

Hayward Berrett Perry Marti Behle and Walters LaRue LaRue

(1948)  (1958) (1973) (1977) Perry (1975) (1981) (1994) (1994)

Breeding birds 0.83 0.79 0.88 0.83 0.93 0.80 0.80 0.95
Residents 0.43 0.35 0.39 0.25 0.51 0.17 0.50 0.55
Migrants 0.57 0.65 0.61 0.75 0.49 0.83 0.50 0.45
Non-breeding birds (winter migrants) 0.17 0.21 0.12 0.17 0.07 0.20 0.20 0.05
Residents 0.36 0.28 0.35 0.21 0.47 0.13 0.40 0.52
Migrants 0.64 0.72 0.65 0.79 0.53 0.87 0.60 0.48
Breeding migrant 0.73 0.71 0.82 0.78 0.88 0.77 0.67 0.89
Winter migrants 0.27 0.29 0.18 0.22 0.12 0.23 0.33 0.11

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000
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Figure 2—Proportion of overall (white, S=135), resident (gray,
S = 33), breeding migrant (black, S = 75), and winter migrant
(hatched, S=27) bird species in different nesting (A) and feed-
ing (B, C) guilds for gambel oak (Quercus gambelii Nutt.) wood-
lands/shrublands in north-central Utah (life history information
from Ehrlich and others 1988; occurrence data from Hayward
1948, Perry 1973, Behle and Perry 1975, and Marti 1977). Where
authors differed on residency status, personal knowledge of
gambel oak avian communities in north-central Utah was used
to determine residency status.

Bird-Habitat Relationships

Feeding relationships—Gambel oak provides birds
with a variety of food resources on a year-round basis,
including acorns, fruits, buds, seeds, insects, and mam-
malian and avian prey (Woodbury and Cottam 1962). In
fall and winter, acorns are used by several species, in-
cluding montezuma quail, Merriam’s wild turkey, band-
tailed pigeon, Lewis’ woodpecker, Steller’s jay
(Cyanocitta stelleri), western scrub-jay (Aphelocoma
californica), pinyon jay (Gymnorhinus cyanocephalus),
black-billed magpie (Pica pica), and spotted towhee
(Christensen 1949; Frost 1947; Harper and others 1978;
Hayward 1948; Hoffman 1962; Reynolds and others
1970). Neff (1947) found that the inland range of the
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band-tailed pigeon closely coincides with the range of
gambel oak. Ligon (1946) noted that gambel oak is the
most dependable and preferred acorn producer within
Merriam’s wild turkey range.

Shrubs associated with gambel oak (for example, ser-
viceberry, Amelanchier alnifolia [Nutt.] Nutt. ex
M.Roem.; chokecherry, Prunus virginiana L.; and netleaf
hackberry, Celtis laevigata Willd. var. reticulata [Torr.]
L.D.Benson) provide fruits that are used by northern
flicker (Colaptes auratus), American robin (Turdus
migratorius), Townsend’s solitaire (Myadestes
townsendi), waxwings (Bombycilla spp.), and spotted
towhee throughout fall and winter. The winter buds of
many shrubs are eaten by blue grouse (Dendragapus
obscurus), ruffed grouse (Bonasa umbellus), evening
grosbeak (Coccothraustes vespertinus), and pine gros-
beak (Pinicola enucleator).

Ground-feeding birds, such as California quail
(Callipepla californica), ring-necked pheasant
(Phasianus colchicus), western meadowlark (Sturnella
neglecta), house finch (Carpodacus mexicanus), rosy
finch (Leucosticte arctoa), pine siskin (Carduelis pinus),
American goldfinch (C. tristis), spotted towhee, dark-
eyed junco (Junco hyemalis), and white-crowned spar-
row (Zonotrichia leucophrys) glean a variety of seeds
from the herbaceous plant layer and the well-developed
litter layer found under gambel oak during late summer,
fall, and winter (Frost 1947; Hayward 1948).

Invertebrates from vegetation, ground, and air repre-
sent the primary food source for many birds during spring
and summer, including black-capped chickadee (Poecile
atricapillus), rock wren (Salpinctes obsoletus), warbling
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Figure 3—Proportion of animal matter, plant matter, and gravel
by month in 278 stomachs of 56 bird species collected from
gambel oak (Quercus gambelii Nutt.) woodland in north-central
Utah (Frost 1947).
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vireo (Vireo gilvus), orange-crowned warbler (Vermivora
celata), Virginia’s warbler, yellow-rumped warbler
(Dendroica coronata), and lazuli bunting (Frost 1947).
Hayward (1948) compared invertebrate densities among
different layers of gambel oak vegetation. He found six
times fewer invertebrates on the ground in open areas
than under oak, where invertebrates were protected and
able to move more freely, and 30 times as many inverte-
brates on the ground under oak than in either the herb/
low shrub or the tall shrub layer (table 3). In winter, dor-
mant invertebrates found on twig surfaces are used by
black-capped chickadee and mountain chickadee (Poecile
gambeli), whereas insect larvae found in twig and leaf
galls of gambel oak and netleaf hackberry (Brewster
1951; Hayward 1948) are used by western scrub-jay,
Steller’s jay, and northern flicker.

The gambel oak vegetation type also provides a vari-
ety of mammalian and avian prey for carnivorous birds.
Raptors such as red-tailed hawk (Buteo jamaicensis),
golden eagle (Aquila chrysaetos), and long-eared owl
(Asio otus) take advantage of high rodent and lagomorph
densities associated with gambel oak (Hayward 1948),
whereas sharp-shinned and Cooper’s hawk (Accipiter
striatus, A. cooperii) are able to prey on an abundance
of avian species.

Nesting relationships—The lack in structural diversity
of gambel oak reported by some authors (Marti 1977,
Woodbury and Cottam 1962) suggests limited opportu-
nities for bird diversity. Nonetheless, this habitat offers a
variety of nesting opportunities for breeding birds.
Ground-nesting birds, such as Virginia’s warbler and spot-
ted towhee, are known to take advantage of the dense
litter layer and abundant roots under oak thickets to con-
ceal their nests. The herbaceous layer, which is too sparse
and fragile to support any nests itself, affords additional
protection to ground nests (Hayward 1948). The dense
branching habit of gambel oak also provides ample sub-
strate for shrub-nesting birds, such as gray flycatcher
(Empidonax wrightii), western scrub-jay, black-billed
magpie, MacGillivray’s warbler (Oporornis tolmiei),
green-tailed towhee (Pipilo chlorurus), black-headed
grosbeak, and lazuli bunting (Hayward 1941, 1948).
These bird species rely exclusively on dense foliage for
protection. Clary and Tiedemann (1986, 1987) found that
snags comprised 12.3% and 7.6% of aboveground stand-
ing biomass in shrub/small tree and large tree gambel
oak stands, respectively. This apparent abundance of
snags provides opportunities for cavity-nesting birds, such
as Lewis’ woodpecker, northern flicker, black-capped
chickadee, and mountain bluebird (Sialia currucoides).
The rocky substrate often associated with this vegetation
type also features an abundance of crevices, which are
used for nesting by canyon wren (Catherpes mexicanus)
and rock wren (Ehrlich and others 1988).

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000
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Table 3—Invertebrate densities in different layers of gambel oak
(Quercus gambelii Nutt.) woodland in north-central
Utah, 1940-1945 (Hayward 1948).

Layer Average no. of invertebrates/m?
Ground, open 255.9
Ground, under oak 1641.4
Herb/low shrub 54.3
Tall shrub 48.4

The dense branches and foliage of gambel oak are well-
suited as escape cover for many bird species (Woodbury
and Cottam 1962). Hayward (1948) noted that rather than
fleeing from shrub to shrub, birds in gambel oak habitat
often rely on the protection offered by the interior of in-
dividual oak clumps, from which they are difficult to dis-
lodge. Birds that exemplify this behavior include
Virginia’s warbler, western scrub-jay, and spotted towhee
(Hayward 1948). Ground-feeding birds, such as dark-
eyed junco or chipping sparrow (Spizella passerina), of-
ten use exposed branches to watch for predators between
feeding bouts, and when disturbed, also seek refuge in
clumps of gambel oak (Hayward 1948).

Gambel oak also provides birds with perch sites for
singing and displaying. Although some species, such as
black-headed grosbeak, sing from well within the pro-
tection of dense foliage, many birds, including the spot-
ted towhee and lazuli bunting, prefer exposed positions.
These snags and dead branches (Hayward 1948) can make
up 18.9-23.4% of aboveground standing biomass in
gambel oak stands (Clary and Tiedemann 1986, 1987).

Spatial distribution of bird-habitat relationships—
Using mostly anecdotal evidence, Hayward (1948) in-
vestigated relationships between birds and gambel oak
habitat by recognizing three layers used by birds: ground
layer, shrub layer, and aerial layer. He found that many
bird species used different layers for different activities,
such as nesting and feeding (table 4). The spotted to-
whee uses the ground layer for nesting, feeding, and es-
cape cover, but perches and sings from exposed branches
in the shrub layer. The Virginia’s warbler nests on the
ground, but uses the shrub layer for feeding and cover.
Lazuli bunting and black-headed grosbeak are entirely
confined to the shrub layer. Both western scrub-jay and
black-billed magpie nest in the shrub layer; however,
the western scrub-jay feeds in the shrub layer and seeks
cover on the ground, whereas the black-billed mag-
pie feeds on the ground and escapes into the shrub layer
when disturbed. The common poorwill (Phalaenoptilus
nuttallii) nests and hides on the ground but feeds exclu-
sively in the aerial layer.
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Table 4—Principal nesting and feeding layers of 30 bird species
found in gambel oak (Quercus gambelii Nutt.) wood-
land in north-central Utah (Hayward 1948).

Principal Principal
nesting feeding

Species? layer layer
Turkey vulture Ground Ground

Sharp-shinned hawk Shrub Shrub

Red-tailed hawk Ground Ground
American kestrel Ground Ground
Prairie falcon Ground Ground
Ring-necked pheasant Ground Ground
Ruffed grouse Ground Ground
Mourning dove Shrub Ground
Common poorwill Ground Aerial
White-throated swift Ground Aerial
Broad-tailed hummingbird Shrub Ground
Northern flicker Shrub Ground
Warbling vireo Shrub Shrub
Steller’s jay Shrub Shrub
Western scrub-jay Shrub Shrub
Black-billed magpie Shrub Ground
Black-capped chickadee Shrub Shrub
Rock wren Ground Ground
Canyon wren Ground Ground
American robin Shrub Ground
Orange-crowned warbler Ground Shrub
Virginia’s warbler Ground Shrub
Yellow-rumped warbler Shrub Shrub
MacGillivray’s warbler Shrub Shrub
Green-tailed towhee Ground Ground
Spotted towhee Ground Ground
Chipping sparrow Shrub Shrub
Dark-eyed junco Ground Ground
Black-headed grosbeak Shrub Shrub
Lazuli bunting Shrub Shrub

# Common names and order in which species are presented follow
American Ornithologists’ Union (1998).

Bird Species of Concern

A number of species occurring in gambel oak habitat
require special management consideration, either because
they are listed as endangered or threatened under the fed-
eral Endangered Species Act (ESA; 16 U.S.C.A. §§ 1531-
1543), or because they are listed as endangered, threat-
ened, or of special concern by a state wildlife agency
(table 5). Currently, only two species likely to be found
in gambel oak are listed under ESA by the United States
Fish and Wildlife Service: bald eagle (Haliaeetus
leucocephalus), and southwestern willow flycatcher
(Empidonax traillii extimus; table 5). A third, the Ameri-
can peregrine falcon (Falco peregrinus anatum), was re-
cently delisted (effective date August 25, 1999). The bald

Bird Communities of Gambel Oak: A Descriptive Analysis

Table 5-Bird species occurring in the gambel oak (Quercus
gambelii Nutt.) vegetation type listed as endangered
(E), threatened (T), or of special concern (SC) by the
U.S. Fish and Wildlife Service (Fed) under the Endan-
gered Species Act (16 U.S.C.A. 88 1531-1543), or by
the responsible state agency in the four principal states
of gambel oak range.

Species® Category Listing Agency®

Bald eagle T Fed, CO, NM, UT

SC AZ
American peregrine falcon E uT

T NM
**Southwestern willow flycatcher E Fed, NM, UT

SC AZ
*Northern goshawk SC AZ, UT
*Swainson’s hawk SC AZ, UT
*Ferruginous hawk T uT

SC AZ, CO
*Northern sage grouse SC CO, UT
*Gunnison’s sage grouse SC (6{0]
*Burrowing owl T Cco

SC uT
*Short-eared owl SC uT
*Lewis’s woodpecker SC uT
*Williamson’s sapsucker SC uT
*Bell's vireo T NM

SC uT
*Blue grosbeak SC uT
*Veery SC AZ
*Gray catbird SC AZ

# Nomenclature for common and scientific names, as well as
order in which species are presented, follow American Ornithologists’
Union (1998).

Sources: U.S. Fish and Wildlife Service Database; Arizona
Game and Fish Department (/7 prep.); Colorado Division of Wildlife
Database; New Mexico Department of Game and Fish Database;
Messmer and others (1998). Arizona does not list threatened or
endangered species; New Mexico does not list species of special
concern.

¢ Asterisks denote species for which oak is a primary nesting
habitat.

eagle and American peregrine falcon forage in a wide
variety of vegetation types, including gambel oak. The
southwestern willow flycatcher is found in riparian ar-
eas, including those within the gambel oak vegetation
type. In addition to these species, 12 others are listed as
endangered, threatened, or of special concern by indi-
vidual states. These listings are usually the responsibil-
ity of the state wildlife agency and may afford legal pro-
tection to the species in question. Species may also be
listed to characterize their conservation status only, with
no special protection afforded, such as in Utah (Messmer
and others 1998).

Conservation concerns have also been identified for
species experiencing population declines, as determined
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by Breeding Bird Survey data (DeGraaf and Rappole
1995; appendix C). Twelve species known to nest and
feed in the gambel oak vegetation type experienced sig-
nificant (P < 0.05) declines within the physiographic
provinces of gambel oak range. Five species (western
wood-pewee [Contopus sordidulus], horned lark
[Eremophila alpestris], MacGillivray’s warbler, chipping
sparrow, and savannah sparrow [Passerculus
sandwichensis]) show significant, long-term declines
between 1966 and 1994. Of these, western wood-pewee,
horned lark, and chipping sparrow also declined through-
out Western North America. Four additional species
(American kestrel [Falco sparverius], common night-
hawk [Chordeiles minor], yellow-rumped warbler, and
vesper sparrow [ Pooecetes gramineus]) show a more re-
cent, short-term decline over the period of 1980 to 1994.
Of these, American kestrel declined across Western North
America during the same time period. Three species (log-
gerhead shrike [ Lanius ludovicianus], violet-green swal-
low [Tachycineta thalassina], and Brewer’s blackbird
[Euphagus cyanocephalus]) declined over both periods,
with Brewer’s blackbird showing a similar decrease
throughout Western North America. An additional 18
species known to use gambel oak that do not show a sig-
nificant trend within gambel oak range show a signifi-
cant decline across Western North America (appendix C).

Eleven species within the physiographic provinces or
states comprising the Gambel oak vegetation zone are
accorded a very high conservation priority by Partners
in Flight (PIF; tables 6 and 7; figure 4), based on cumu-
lative concern scores ranging from 7 to 35 (appendix C).
Three of these, the Virginia’s warbler, Grace’s warbler,
and red-faced warbler, are common species of gambel
oak vegetation (table 1). All three are neotropical migra-
tory birds that use gambel oak extensively for both nest-
ing and feeding. An additional two species, the Lewis’
woodpecker, which is also considered to be of special
concern in Utah (table 5), and the ferruginous hawk (Bu-
teo regalis), are considered characteristic of gambel oak
and mixed gambel oak woodlands (Steinhoff 1978). The
Bell’s vireo (Vireo bellii), which is listed as threatened in
New Mexico (table 5), is a breeding migrant in the south-
ern portion of gambel oak range (tables 6 and 7).

An additional 76 species are given high conservation
priority by PIF (tables 6 and 7). Of these, the most com-
mon or characteristic of gambel oak and mixed gambel
oak/conifer woodlands include California quail, broad-
tailed hummingbird, western wood-pewee, gray fly-
catcher, cordilleran flycatcher (Empidonax occidentalis),
ash-throated flycatcher (Myiarchus cinerascens),
plumbeous vireo, warbling vireo, western scrub-jay, rock
wren, western bluebird (Sialia mexicana), mountain blue-
bird, black-throated gray warbler (Dendroica nigrescens),
painted redstart, western tanager (Piranga ludoviciana),

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000

Leidolf, Wolfe, and Pendleton

green-tailed towhee, lark sparrow (Chondestes
grammacus), black-headed grosbeak, and lazuli bunting.
Ten of the 76 species are listed by Steinhoff (1978) as
being dependent on (dusky flycatcher [Empidonax
oberholseri] and pinyon jay) or influenced by (pygmy
nuthatch [Sitta pygmaea]) mixed oak/conifer woodlands,
or as strongly influenced by all gambel oak vegetation
types (blue grouse, band-tailed pigeon, common night-
hawk, common poorwill, violet-green swallow,
Townsend’s solitaire, and MacGillivray’s warbler).

Implications for Management and Future
Research

Oak woodlands provide a variety of resources includ-
ing watershed protection, grazing, and recreation (Harper
and others 1985; Thomas 1997). Recent publications in-
dicate an increasing concern over loss of oak habitat in
states bordering the Pacific coast, as a burgeoning popu-
lation puts increasing pressure on oak vegetation through
recreation and urban expansion (Pillsbury and others
1997; Saab and Rich 1997). The gambel oak vegetation
type, with its foothill location and proximity to many
urban centers, is likely to suffer a similar fate. Residen-
tial and commercial development and a concomitant in-
crease in recreation from expanding populations may
result in substantial habitat loss, fragmentation, and suc-
cessional changes over the next decade. Issues of land
ownership and public perceptions regarding management
options may further exacerbate these changes.

Gambel oak vegetation is particularly vulnerable to
damage and loss. For example, Utah Gap analysis
(Edwards and others 1997) reveals that fully one-third
(36%) of the 800,000 ha (2 million acres) dominated by
oak are privately owned and designated as category 4
management status; that is, they have little or no govern-
ment protection from development. Much of this land
may thus be lost to urbanization and commercial devel-
opment in the near future. Another 58% of oak wood-
lands in Utah are accorded limited protection as public
lands with unrestricted access (category 3). These lands
will be subject to increased fragmentation due to recre-
ational activities, trail building, and campground devel-
opment. Currently, only 0.01% of oak woodlands in Utah
are strictly protected (category 1).

Traditional management practices are aimed at in-
creasing understory vegetation to provide for grazing
of domestic livestock and big game species. Gambel
oak can provide up to 75% of the forage available to
overwintering deer populations (Harper and others
1985). Grazing and the suppression of natural fire cycles
have resulted in a decrease in herbaceous undergrowth
and an increase in less fire-tolerant woody species such
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Table 6-Species occurring in the gambel oak (Quercus gambelii Nutt.) vegetation type that are of conservation concern, based on Partners in Flight (PIF) state scores®.

Range in PIF
concern score
and definition

(Hunter and Speciesb and PIF concern score, in decreasing order of concern, by state

others 1993) Arizona® Colorado® New Mexico® Utah?
30-35 none none none none
Extremely
high
conservation
priority
24-29 Red-faced warbler - 28 Sage grouse - 25 Red-faced warbler - 26 Lewis’ woodpecker - 28
Very high Virginia’s warbler - 26 Ferruginous hawk - 24 Virginia’s warbler - 25 Virginia’s warbler -26
conservation Cassin’s kingbird - 25 Virginia’s warbler - 24 Sage grouse - 24 Sage grouse -25
priority Bell's vireo - 25 Bell's vireo -25
Lewis’ woodpecker - 24 Black rosy-finch -25
19-23 Willow flycatcher - 23 Black-chinned hummingbird - 23 Prairie falcon - 23 Ferruginous hawk -23
High Gray flycatcher - 23 Bell's vireo - 23 Lewis’s woodpecker - 23 Broad-tailed hummingbird - 23
conservation Western bluebird - 23 Burrowing owl - 22 Greater pewee - 23 Gray flycatcher -23
priority Painted redstart - 23 Lewis’ woodpecker - 22 Cassin’s kingbird - 23 Cordilleran flycatcher - 23

Swainson’s hawk - 22
Ferruginous hawk - 22

Prairie falcon - 22
Flammulated owl - 22
Greater pewee - 22

Olive warbler - 22
Black-throated gray warbler - 22
Grace’s warbler - 22
Rufous-crowned sparrow - 22
Scott’s oriole - 22

Blue grouse - 21

Common poorwill - 21
Black-chinned hummingbird - 21
Williamson'’s sapsucker - 21
Red-naped sapsucker - 21
Dusky flycatcher - 21
Cordilleran flycatcher - 21
Pygmy nuthatch - 21
Mountain bluebird - 21

Sage sparrow - 21
Band-tailed pigeon - 20
Broad-tailed hummingbird - 20
Hammond's flycatcher - 20
Hutton’s vireo - 20

Pinyon jay - 20

Juniper titmouse - 20

Bald eagle - 19

Northern goshawk - 19
Peregrine falcon - 19
Olive-sided flycatcher - 19
Western wood-pewee - 19
Sulphur-bellied flycatcher - 19
Plumbeous vireo - 19

Rock wren - 19

Canyon wren - 19
MacGillivray’s warbler - 19
Green-tailed towhee - 19
Black-throated sparrow - 19
Black-headed grosbeak - 19

Williamson’s sapsucker - 22
Grace’s warbler - 22
Flammulated owl - 21
Red-naped sapsucker - 21
Cordilleran flycatcher - 21
Black-throated gray warbler - 21
Northern harrier - 20
Swainson’s hawk - 20
Prairie falcon - 20

Blue grouse - 20
Short-eared owl - 20
Common poorwill - 20
Broad-tailed hummingbird - 21
Gray flycatcher - 20

Dusky flycatcher - 20
Cassin’s kingbird - 20
Plumbeous vireo - 20
Juniper titmouse - 20
MacGillivray’s warbler - 20
Western tanager - 20

Sage sparrow - 20

Scott’s oriole - 20

Peregrine falcon - 19
Band-tailed pigeon - 19
Olive-sided flycatcher - 19
Hammond's flycatcher - 19
Western scrub-jay - 19
Violet-green swallow - 19
Pygmy nuthatch - 19
Western bluebird - 19
Green-tailed towhee - 19
Rufous-crowned sparrow - 19
Brewer's sparrow - 19
Lazuli bunting - 19

Bell's vireo - 23

Olive warbler - 23
Ferruginous hawk - 22
Flammulated owl - 22
Black-chinned hummingbird - 22
Williamson’s sapsucker - 22
Loggerhead shrike - 22
Black-throated gray warbler - 22
Grace's warbler - 22
Painted redstart - 22
Swainson’s hawk - 21

Blue grouse - 21
Broad-tailed hummingbird - 20
Red-naped sapsucker - 21
Hammond'’s flycatcher - 21
Gray flycatcher - 21
Violet-green swallow - 21
Juniper titmouse - 21
Mountain bluebird - 21
Rufous-crowned sparrow - 21
Sage sparrow - 21

Scott’s oriole - 21

Common poorwill - 20
Dusky flycatcher - 20
Cordilleran flycatcher - 20
Plumbeous vireo - 20
Hutton’s vireo - 20

Warbling vireo - 20

Pygmy nuthatch - 20
Green-tailed towhee - 20
Northern goshawk - 19
Peregrine falcon - 19
Band-tailed pigeon - 19
Burrowing owl - 19
Common nighthawk - 19
Western wood-pewee - 19
Pinyon jay - 19

Western bluebird - 19
MacGillivray’s warbler - 19
Black-headed grosbeak - 19
Bullock’s oriole - 19

Black-throated gray warbler -23
Brewer’s sparrow -23
Franklin’s gull -22

Western screech-owl - 22
Calliope hummingbird - 22
Williamson's sapsucker - 22
Olive-sided flycatcher - 22
Hammond's flycatcher - 22
Northern goshawk - 21
Peregrine falcon - 21
Prairie falcon - 21

Ruffed grouse - 21

Blue grouse - 21

Northern pygmy-owl - 21
Red-naped sapsucker - 21
Dusky flycatcher - 21
Cassin’s kingbird - 21
Plumbeous vireo - 21
Pinyon jay - 21

Juniper titmouse - 21
Pygmy nuthatch - 21
Townsend'’s solitaire - 21
Veery - 21

Grace’s warbler - 21
Rufous-crowned sparrow - 21
Blue grosbeak - 21

Scott’s oriole - 21

Bald eagle - 20

Common poorwill - 20
Black-chinned hummingbird - 20
Willow flycatcher - 20
Loggerhead shrike - 20
Mountain chickadee - 20
Mountain bluebird - 20
Gray catbird - 20

Sage thrasher - 20
Green-tailed towhee - 20
Black-throated sparrow - 20
Sage sparrow - 20
White-throated swift - 19
Flammulated owl - 19
Burrowing owl - 19
Short-eared owl - 19
Western wood-pewee - 19
Clark’s nutcracker - 19
Canyon wren - 19
Golden-crowned kinglet - 19
Western bluebird - 19

Lark sparrow - 19
Black-headed grosbeak - 19
Lazuli bunting - 19
Bullock’s oriole - 19

2 PIF assigns species concern scores using a geographically based prioritization scheme that can be defined either ecologically (by physiographic province) or politically (by state). Species are
assigned a rank score from 1 (low concern) to 5 (high concern) in seven criteria that reflect a species’ potential to become extirpated: global abundance, global breeding distribution, global wintering
distribution, threats to breeding within state or physiographic province, threats to non-breeding within state or physiographic province, state or physiographic province population trend, and area
importance (abundance and distribution relative to global range). The cumulative concern score thus ranges from 7 to 35 (Hunter and others 1993).

Common names follow American Ornithologists’ Union (1998).
¢ Source: Colorado Bird Observatory Database.
Source: Utah Division of Wildlife Resources Database.
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Table 7-Species occurring in the gambel oak (Quercus gambelii Nutt.) vegetation type that are of conservation concern, based on Partners in Flight (PIF) physiographic province scores®.

Range in PIF
concern score and
definition Speciesl’ and PIF concern score’, in decreasing order of concern, by physiographic province number and name
(Hunter and others 62 69 80 84 87
1993) Southern Rocky Mountains Utah Mountains Basin and Range Mogollon Rim Colorado Plateau
30-35
Extremely high none none none none none
conservation
priority
24-29
Very high none Lewis’ woodpecker - 24 Sage grouse - 25 Red-faced warbler - 27 Red-faced warbler - 25
conservation Virginia’s warbler - 24 Prairie falcon - 24 Virginia’s warbler - 26
priority Franklin’s gull - 24 Cassin’s kingbird - 24
Grace's warbler - 24
19-23 Lewis’ woodpecker - 23 Gray flycatcher - 22 Ferruginous hawk - 23 Flammulated owl - 23 Black-chinned hummingbird - 23
High conservation Williamson’s sapsucker - 23 Dusky flycatcher - 22 Virginia’s warbler - 23 Lewis’ woodpecker - 23 Gray flycatcher - 23
priority Virginia’s warbler - 23 Black-throated gray warbler - 22 Sage sparrow - 23 Gray flycatcher - 23 Ferruginous hawk - 22

Grace’s warbler - 23
Flammulated owl - 22
Swainson’s hawk - 21
Ferruginous hawk - 21
Red-naped sapsucker - 21
Cordilleran flycatcher - 21
Prairie falcon - 20

Blue grouse - 20
Broad-tailed hummingbird - 20
Hammond’s flycatcher - 20
Plumbeous vireo - 20
Black-throated gray warbler - 20
Sage sparrow - 20

Lazuli bunting - 20
Peregrine falcon - 19
Band-tailed pigeon - 19
Common poorwill - 19
Dusky flycatcher - 19
Cassin’s kingbird - 19
Pinyon jay - 19
Violet-green swallow - 19
Pygmy nuthatch - 19
Wilson’s warbler - 19
Green-tailed towhee - 19
Brewer’s sparrow - 19

Prairie falcon - 21
Calliope hummingbird - 21
Pinyon jay - 21

Lazuli bunting - 21
Swainson’s hawk - 20
Scott’s oriole - 20

Golden eagle - 19
Common poorwill - 19
Clark’s nutcracker - 19
Juniper titmouse - 19
Canyon wren - 19
Western bluebird - 19
Townsend’s solitaire - 19
Green-tailed towhee - 19

Black rosy-finch - 23
Flammulated owl - 22
Short-eared owl - 22
Calliope hummingbird - 22
Lewis’ woodpecker - 22
Williamson’s sapsucker - 22
Gray flycatcher - 22

Pinyon jay - 22

California quail - 21
Black-chinned hummingbird - 21
Red-naped sapsucker - 21
Hammond’s flycatcher - 21
Black-throated gray warbler - 21
Scott’s oriole - 21

Blue grouse - 20
Broad-tailed hummingbird - 20
Rufous hummingbird - 20
Cordilleran flycatcher - 20
Loggerhead shrike - 20
Sage thrasher - 20

Brewer’s sparrow - 20
Northern harrier - 19
Northern goshawk - 19
Swainson’s hawk - 19
Peregrine falcon - 19
California gull - 19

Northern pygmy-owl - 19
Common poorwill - 19
Dusky flycatcher - 19
Plumbeous vireo - 19
Juniper titmouse - 19

Veery - 19

Black-headed grosbeak - 19
Lazuli bunting - 19

Bullock’s oriole - 19

Bell’s vireo - 23

Western bluebird - 23
Black-throated gray warbler - 23
Painted redstart - 23
Black-chinned hummingbird - 22
Broad-tailed hummingbird - 22
Williamson’s sapsucker - 22
Red-naped sapsucker - 22
Greater pewee - 22
Rufous-crowned sparrow - 22
Scott’s oriole - 22

Swainson’s hawk - 21
Ferruginous hawk - 21

Willow flycatcher - 21

Dusky flycatcher - 21
Cordilleran flycatcher - 21
Juniper titmouse - 21

Pygmy nuthatch - 21
Black-headed grosbeak - 21
Northern goshawk - 20

Blue grouse - 20

Band-tailed pigeon - 20
Hutton’s vireo - 20

Pinyon jay - 20

Violet-green swallow - 20
Prairie falcon - 19

Common poorwill - 19
Olive-sided flycatcher - 19
Say’s phoebe - 19
Ash-throated flycatcher - 19
Plumbeous vireo - 20
Bewick’s wren - 19

Mountain bluebird - 19
MacGillivray’s warbler - 19
Green-tailed towhee - 19

Lewis’ woodpecker - 22
Cassin’s kingbird - 22

Bell’s vireo - 22

Juniper titmouse - 22
Virginia’s warbler - 22
Grace’s warbler - 22
Swainson’s hawk - 21
Flammulated owl - 21
Common poorwill - 21
Williamson’s sapsucker - 21
Red-naped sapsucker - 21
Dusky flycatcher - 21
Cordilleran flycatcher - 21
Pinyon jay - 21
Black-throated gray warbler - 21
Scott’s oriole - 21

Prairie falcon - 20

Blue grouse - 20
Band-tailed pigeon - 20
White-throated swift - 20
Willow flycatcher - 20
Hammond’s flycatcher - 20
Western bluebird - 20
Green-tailed towhee - 20
Sage sparrow - 20
Black-headed grosbeak - 20
Burrowing owl - 19
Short-eared owl - 19
Broad-tailed hummingbird - 19
Western wood-pewee - 19
Western kingbird - 19
Loggerhead shrike - 19
Western scrub-jay - 19
Pygmy nuthatch - 19
Red-naped sapsucker - 21
Mountain bluebird - 19
MacGillivray’s warbler - 19
Rufous-crowned sparrow - 19

* PIF assigns species concern scores using a geographically based prioritization scheme that can be defined either ecologically (by physiographic province) or politically (by state). Species are assigned a rank score from 1 (low
concern) to 5 (high concern) in seven criteria that reflect a species’ potential to become extirpated: global abundance, global breeding distribution, global wintering distribution, threats to breeding within state or physiographic province,
threats to non-breeding within state or physiographic province, state or physiographic province population trend, and area importance (abundance and distribution relative to global range). The cumulative concern score thus ranges from 7 to
35 (Hunter and others 1993).

® Common names follow American Ornithologists’ Union (1998).

©Source: Colorado Bird Observatory Database.

as bigtooth maple (Acer grandidentatum Nutt.) and
white fir (Harper and others 1985). Fire, herbicides, and
mechanical treatments coupled with seeding programs
have been used to reduce the dominance of oak and in-
crease palatable grasses and forbs (Harper and others

1985, and references therein).

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000

More recently, increased emphasis has been placed
on recreation management issues, both in gambel oak
and other vegetation types. Managers and recreationists
are recognizing the importance of non-game species,
including birds, both in inherent value and as part of the

total “outdoor experience” sought by an urban populace.
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Figure 4—Physiographic provinces in gambel oak (Quercus
gambelii Nutt.) range used by Partners in Flight for purpose of
species prioritization: 62 = Southern Rocky Mountains, 69 = Utah
Mountains, 80 = Basin and Range, 84 = Mogollon Rim, 87 = Colo-
rado Plateau.

With over half of gambel oak woodlands occurring on
public lands, it will become increasingly important for
federal and state managers to consider non-game bird
populations in their overall management plan. The ef-
fects of management practices on non-game birds must
be considered if viable bird populations are to be main-
tained. Currently, little information exists on the effects
of specific management actions on avian communities.
Steinhoff (1978) provides some information on individual
species’ responses to fire, grazing, and cutting for Colo-
rado oak associations; however, this information is not
readily available because it is an unpublished report.

Future research of avian ecology in gambel oak should
focus on closing apparent gaps in our knowledge of this
community. A question that warrants further investiga-
tion is the response of gambel oak bird communities to
wildfire, browsing by native ungulates, fuelwood har-
vesting, and management practices commonly associated
with oakbrush control such as prescribed burning, herbi-
cide application, or browsing by domestic livestock. In
particular, it would be useful to investigate how type,
intensity, and frequency of disturbance affects structural
characteristics of gambel oak stands.
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Other research needs include more basic questions
about individual species’ life histories and resource and
habitat requirements. This includes species for which life
history information in general is still sparse (for example,
green-tailed towhee), as well as species that have not been
studied in the gambel oak vegetation type, even though
their life history may be very well known in other veg-
etation types. This understanding of individual species’
relationships with different vegetation types may prove
crucial in understanding and managing the dynamics of
individual populations.

Increasing anthropogenic pressure predicted for
gambel oak associations suggests that managers will need
to use active management strategies to mitigate the ef-
fects of habitat loss and fragmentation. In the absence of
needed definitive studies and until such studies can be
completed, a few common-sense suggestions can be
made.

The protection of riparian areas within the oak zone is
of critical importance. Riparian areas are disproportion-
ately valuable to birds and other wildlife species, par-
ticularly in the arid west (Saab and Rich 1997). In addi-
tion, some areas of contiguous habitat should be
maintained. Where possible, management practices
should mimic natural disturbance regimes such that a
variety of successional stages, including the mature plant
community, are available (Anderson 1980; Saab and Rich
1997). To ensure that this goal is being accomplished,
monitoring of population trends of individual bird spe-
cies may be desirable. Unfortunately, the current state of
our knowledge about gambel oak woodlands does not
allow us to easily identify species that may serve as indi-
cators of the relative health of this community.

Until such knowledge becomes available, natural re-
source professionals involved in gambel oak management
are referred to the list of frequent and abundant species
provided in table 1. Because all species listed in this table
are common, monitoring of population trends should be
an easy task (for a review of methods, refer to Hamel
and others 1996; Ralph and others 1993, 1995). In se-
lecting species from this list, care should be taken to
choose a representative sample of the community. A
sample might include the following, for example: ground-
nesting species requiring an extensive litter layer, such
as Virginia’s warbler or spotted towhee; shrub-nesting
species requiring dense, thicket-like gambel oak stands,
such as western scrub-jay, black-billed magpie, or lazuli
bunting; and tree-nesting species, requiring tall tree stands
of gambel oak characteristic of wetter sites, such as
plumbeous vireo, warbling vireo, or chipping sparrow.
With this kind of sample, it may be possible to assess the
status of individual successional stages/growth forms of
gambel oak.

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Bird Communities of Gambel Oak : A Descriptive Analysis

References

Allman, V. P. 1953. A preliminary study of the vegetation in an
exclosure in the chaparral of the Wasatch Mountains, Utah. Pro-
ceedings of the Utah Academy of Science, Arts, and Letters. 30(1):
63-73.

American Ornithologists’ Union. 1998. Check-list of North Ameri-
can birds: the species of birds of North America from the Arctic
through Panama, including the West Indies and Hawaiian Islands.
7" ed. Washington, DC: American Ornithologists’ Union. 829 p.

Andrews, R.; Righter, R. 1992. Colorado birds: a reference to their
distribution and habitat. Denver, CO: Denver Museum of Natural
History. 442 p.

Anderson, S. H. 1980. Habitat selection, succession, and bird com-
munity organization. In: DeGraff, R. M.; Tilghman, N. G., comps.
Workshop proceedings: management of western forest and grass-
lands for nongame birds. Gen. Tech. Rep. INT-86. Ogden, UT:
U.S. Department of Agriculture, Forest Service, Intermountain
Forest and Range Experiment Station: 13-26.

Arizona Game and Fish Department. [In preparation]. Wildlife of
special concern in Arizona. Phoenix, AZ: Arizona Game and
Fish Department, Nongame and Endangered Wildlife Program.
37 p.

Arnow, L. A. 1971. Vascular flora of Red Butte Canyon, Salt Lake
Co., Utah. Salt Lake City: University of Utah, 388 p. Thesis.

Askins, R. A. 1993. Population trends in grassland, shrubland, and
forest birds in eastern North America. In: Power, D. M., ed. Cur-
rent ornithology, Volume 11. New York: Plenum Press: 1-34.

Behle, W. H.; Perry, M. L. 1975. Utah birds: check-list, seasonal and
ecological occurrence charts and guides to bird finding. Salt Lake
City, UT: Utah Museum of Natural History. 143 p.

Behle, W. H.; Sorensen, E. D.; White, C. M. 1985. Utah birds: a
revised checklist. Occasional Publ. 4. Salt Lake City: Utah Mu-
seum of Natural History. 108 p.

Berrett, D. G. 1958. Bird populations of the Wasatch foothills. Provo,
UT: Brigham Young University. 126 p. Thesis.

Block, W. M.; Ganey, J. L.; Severson, K. E.; Morrison, M. L. 1992.
Use of oaks by neotropical migratory birds in the southwest. In:
Ffolliott, P. F.; Gottfried, G. J; Bennett, D. A.; Hernandez C. V.
M.; Ortega-Rubio, A.; Hamre, R. H., tech. coords. Ecology and
management of oak and associated woodlands: perspectives in the
Southwestern United States and northern Mexico. Gen. Tech. Rep.
RM-218. Fort Collins, CO: U.S. Department of Agriculture, For-
est Service, Rocky Mountain Research Station: 65-70.

Brewster, W. W. 1951. The gall wasps (Hymenoptera: Cynipidae)
producing galls on scrub oak, Quercus gambelii Nuttall, in Salt
Lake County. Salt Lake City: University of Utah. 43 p. Thesis.

Brown, H. E. 1958. Gambel oak in west-central Colorado. Ecology.
39(2): 317-327.

Christensen, E. M. 1949. The ecology and geographic distribution
of oak brush (Quercus gambelii) in Utah. Salt Lake City:University
of Utah. 70 p. Thesis.

Christensen, E. M. 1955. Ecological notes on the mountain brush in
Utah. Proceedings of the Utah Academy of Science, Arts, and
Letters. 32(1): 107-111.

Clary, W. P,; Tiedemann, A. R. 1986. Distribution of biomass within
small tree and shrub from Quercus gambelii stands. Forest Sci-
ence. 32(1): 234-242.

Clary, W. P;; Tiedemann, A. R. 1987. Fuelwood potential in large-
tree Quercus gambelii stands. Western Journal of Applied Forestry.
2(3): 87-90.

Clary, W. P;; Tiedemann, A. R. 1992. Ecology and values of Gambel
oak woodlands. In: Ffolliott, P. F.; Gottfried, G. J; Bennett, D. A.;
Hernandez C. V. M.; Ortega-Rubio, A.; Hamre, R. H., tech. coords.

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000

Leidolf, Wolfe, and Pendleton

Ecology and management of oak and associated woodlands: per-
spectives in the Southwestern United States and northern Mexico.
Gen. Tech. Rep. RM-218. Fort Collins, CO: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Research Station:
85-95. DeGraaf, R. M; Rappole, J. H. 1995. Neotropical migra-
tory birds: natural history, distribution, and population change.
Ithaca, NY: Comstock Publishing Associates. 676 p.

Edwards, T. C., Jr.; Falconer, A.; Ramsey, R. D.; Homer, C. G.; Bas-
set, S. D.; Wight, D. W. 1997. Utah GAP analysis: an environ-
mental information system. Salt Lake City, UT: Utah State Uni-
versity, Department of Geography and Earth Resources. CD-ROM.

Ehrlich, P. R.; Dobkin, D. S.; Wheye, D. 1988. The birder’s hand-
book: a field guide to the natural history of North American birds.
New York: Simon and Schuster. 785 p.

Engle, D. M.; Bonham, C. D.; Bartel, L. E. 1983. Ecological charac-
teristics and control of Gambel oak. Journal of Range Manage-
ment. 36(3): 363-365.

Forsling, C. L.; Storm, E. V. 1929. The utilization of browse forage
as summer range for cattle in southwestern Utah. Circ. 62. Wash-
ington, DC: U.S. Department of Agriculture. 29 p.

Frost, H. H. 1947. A seasonal study of the food of some birds of the
Wasatch chaparral. Provo, UT: Brigham Young University. 68 p.
Thesis.

Hamel, P. B.; Winston, P. S.; Twedt, D. J.; Woehr, J. R.; Morris, E.;
Hamilton, R. B.; Cooper, R. J. 1996. A land manager’s guide to
point counts of birds in the Southeast. Gen. Tech. Rep. SO-120.
Asheville, NC: U.S. Department of Agriculture, Forest Service,
Southern Research Station. 39 p.

Harper, K. T.; Freeman, D. C.; Ostler, W. K.; Klikoff, L. G. 1978.
The flora of Great Basin mountain ranges: diversity, sources, and
dispersal ecology. Great Basin Naturalist Memoirs. 2: 81-103.

Harper, K. T.; Wagstaff, F. J.; Kunzler, L. M. 1985. Biology and
management of the Gambel oak vegetative type: a literature
review. Gen. Tech. Rep. INT-179. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Intermountain Research Station.
31 p.

Hayward, C. L. 1941. Notes on the nesting habits of some mountain
dwelling birds in Utah. Great Basin Naturalist. 2(1): 1-9.

Hayward, C. L. 1948. Biotic communities of the Wasatch chaparral,
Utah. Ecological Monographs. 18(4): 473-506.

Hoffman, D. M. 1962. The wild turkey in eastern Colorado. Denver,
CO: Colorado Game and Fish Deptartment. 47 p.

Hunter, W. C.; Carter, M. F.; Pashley, D. N.; Barker, K. 1993. The
Partners in Flight species prioritization scheme. In: Finch, D. M.;
Stangel, P. W., eds. Status and management of neotropical migra-
tory birds. Gen. Tech. Rep. RM-229. Fort Collins, CO: U.S. De-
partment of Agriculture, Forest Service, Rocky Mountain Research
Station: 109-119.

Kunzler, L. M.; Harper, K. T.; Kunzler, D. 1981. Compositional simi-
larity within the oakbrush type in central and northern Utah. Great
Basin Naturalist. 41(1): 147-153.

LaRue, C. T. 1994. Birds of northern Black Mesa, Navajo County,
Arizona. Great Basin Naturalist. 54(1): 1-63.

Ligon, J. S. 1946. History and management of Merriam’s wild tur-
key. Santa Fe, NM: New Mexico Game and Fish Commission.
84 p.

Ligon, J. S. 1961. New Mexico birds and where to find them. Albu-
querque, NM: University of New Mexico Press. 360 p.

Little, E. L., Jr. 1971. Atlas of United States trees, Volume 1, coni-
fers and important hardwoods. Misc. Publ. 1146. Washington, DC:
U.S. Department of Agriculture, Forest Service. 14 p. plus 200
maps.

Marti, C. D. 1977. Avian use of an oakbrush community in northern
Utah. Southwestern Naturalist. 22(3): 367-374.

11



Leidolf, Wolfe, and Pendleton

McKell, C. M. 1950. A study of plant succession in the oakbrush
(Quercus gambelii) zone after fire. Salt Lake City: University of
Utah. 79 p. Thesis.

Messmer, T. A.; Drake, R.; McElrone, A., eds. 1998. Endangered
and threatened animals of Utah. Publ. 17. Logan, UT: Berryman
Institute. 60 p.

Monson, G.; Phillips, A. R. 1981. Annotated checklist of the birds of
Arizona. 2d ed. Tucson, AZ: University of Arizona Press. 240 p.

Neff, J. A. 1947. Habits, food, and economic status of the band-tailed
pigeon. North American Fauna. 58(1): 1-76.

Neilson, R. P. 1981. Biogeography of Quercus gambelii and Quercus
turbinella in relation to atmospheric flow structure. Salt Lake City:
University of Utah. 70 p. Dissertation.

Perry, M. L. 1973. Species composition and density of the birds of
Red Butte Canyon. Salt Lake City: University of Utah. 141 p.
Thesis.

Pillsbury, N. H.; Verner, J.; Tietje, W. D., tech. coords. 1997. Pro-
ceedings of a symposium on oak woodlands: ecology, manage-
ment, and urban interface issues. Gen. Tech. Rep. PSW-160. Al-
bany, CA: U.S. Department of Agriculture, Forest Service, Pacific
Southwest Research Station. 738 p.

Ralph, C. J.; Geupel, G. R.; Pyle, P.; Martin, T. E.; DeSante, D. F.
1993. Handbook of field methods for monitoring landbirds. Gen.
Tech. Rep. PSW-144. Albany, CA: U.S. Department of Agricul-
ture, Forest Service, Pacific Southwest Research Station. 41 p.

Ralph, C. J.; Sauer, J. R.; Droege, S., eds. 1995. Monitoring bird
populations by point counts. Gen. Tech. Rep. PSW-149. Albany,
CA: U.S. Department of Agriculture, Forest Service, Pacific South-
west Research Station. 181 p.

Reynolds, H. G.; Clary, W. P.; Ffolliott, P. F. 1970. Gambel oak for
southwestern wildlife. Journal of Forestry. 68(9): 545-547.

Robbins, C. S.; Sauer, J. R.; Greenberg, R. S.; Droege, S. 1989. Popu-
lation declines in North American birds that migrate to the
neotropics. Proceedings of the National Academy of Science of
the United States of America. 86: 7658-7662.

Robbins, C. S.; Sauer, J. R.; Peterjohn, B. G. 1993. Population trends
and management opportunities for neotropical migrants. In: Finch,
D. M.; Stangel, P. W., eds. Status and management of neotropical
migratory birds. Gen. Tech. Rep. RM-229. Fort Collins, CO: U.S.
Department of Agriculture, Forest Service, Rocky Mountain Re-
search Station: 17-23.

Rogers, G. F. 1982. Then and now: a photographic history of vegeta-
tion change in the central Great Basin desert. Salt Lake City: Uni-
versity of Utah Press. 152 p.

12

Bird Communities of Gambel Oak: A Descriptive Analysis

Saab, V. A.; Rich, T. D. 1997. Large-scale conservation assessment
for neotropical migratory land birds in the interior Columbia River
basin. Gen. Tech. Rep. PNW-399. Portland, OR: U.S. Department
of Agriculture, Forest Service, Pacific Northwest Research Sta-
tion. 56 p.

Shultz, L. M; Hysell, M. T. 1996. Camp W. G. Williams floristic
survey. Unpublished report on file at: U.S. Department of Agri-
culture, Forest Service, Intermountain Research Station, Shrub
Sciences Laboratory, Provo, UT. 76 p.

Steinhoff, H. W. 1978. Management of Gambel oak associations for
wildlife and livestock. Unpublished report on file at: U.S. Depart-
ment of Agriculture, Forest Service, Intermountain Research Sta-
tion, Shrub Sciences Laboratory, Provo, UT. 119 p.

Tanner, V. M.; Hayward, C. L. 1934. A biological study of the La Sal
Mountains, Utah: Rep. 1 (Ecology). Proceedings of the Utah Acad-
emy of Science, Arts, and Letters. 11: 209-235.

Tatschl, J. L. 1967. Breeding birds of the Sandia Mountains and their
ecological distributions. Condor. 69(5): 479-490.

Thomas, J. W. 1997. California’s oak woodlands: where we have
been, where we are, where we need to go. In: Pillsbury, N. H.;
Verner, J.; Tietje, W. D., tech. coords. Proceedings of a sympo-
sium on oak woodlands: ecology, management, and urban inter-
face issues. Gen. Tech. Rep. PSW-160. Albany, CA: U.S. Depart-
ment of Agriculture, Forest Service, Pacific Southwest Research
Station: 3-9.

Wagstaff, F. J. 1984. Economic considerations in use and manage-
ment of Gambel oak for fuelwood. Gen. Tech. Rep. INT-165.
Ogden, UT: U.S. Department of Agriculture, Forest Service, In-
termountain Forest and Range Experiment Station. 8 p.

Walters, R. E., ed. 1981. Utah bird latilong distribution. Publ. 81-15.
Salt Lake City: Utah Department of Natural Resources and En-
ergy, Division of Wildlife Resources. 84 p.

West, N. E. 1989. Vegetation types of Utah. In: Johnson, K. L., ed.
Rangeland resources of Utah. Logan, UT: Utah State University,
Cooperative Extension Service: 18-56.

Wolfe, M. L.; Reynolds, M. C. 1996. Camp W. G. Williams faunal
survey. Unpublished report on file at: U.S. Department of Agri-
culture, Forest Service, Intermountain Research Station, Shrub Sci-
ences Laboratory, Provo, UT. 23 p.

Woodbury, A. M.; Cottam, C. 1962. Ecological studies of birds in
Utah. Bulletin of the University of Utah Biological Series. 12(7):
1-28.

Wright, H. A.; Bailey, A. W. 1982. Fire ecology. New York: Wiley.
501 p.

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Leidolf, Wolfe, and Pendleton

Bird Communities of Gambel Oak : A Descriptive Analysis

oo
XX

[ o 0

oo

(snupaxaw og/e+) uoaley alreld
(snubaiad ogje~) uoofe) aunbalad
(srnequunios ogje+) ullisIN

X Sraneds ojje+) |anssey uedlswy
(soeesAnyo gynby) albea uap|oo
- (sndobes oaing) ymey pabbal-ybnoy
- (sypbas 0aing) ey snoulbniiaH
- JSisusorewef 0aing ) smey ps|el-pay
- (uosurems 0aing) smey s,uosurems
(Syualb 181aio91) YMmeysob uIsyLoN
- (adooo 41a1201) ymey s adoo)
X (smzLys 12301291 ) Ywey pauulys-dieys
- (snaueAa snay) Jalrey uldyloN
(snyeydasoons smoselers) albes preg
(sawuojiuooey) sioidey

rX X
Ve
rXm
rXm
Cxm

Soonoonomon2xrms rm
' X
S 0o
"o
FXoXeFQxm

|§m
o

- (Binbugso greydsong) akeusp|ob uowwo)
- (Broagye greyasong) peayaing
- (B2n00 seuy’) reuid ulaylioN
- (Soyouyg/d seuy) ple|lein

(sawlojl1asuy) |MojIa1e A

FEFE

- (Bune sayeyp) aimna AaxunL
(z/0p94U xB102[79/)) UCIBY-IYBIU PpaUMOII-Yoe|g
- (seipossy Baps’) uolay an|q 1ealo
(Sewu0411U03ID) SBININA pUR SUOJIBH

l
1
1
l
l
l
o
l

pl A

=

29 4

I H 29 4 3 a O 9 WV METRETS

Z¥Y  ZV 0O
‘M

'S N

AN (0)0)
‘O'N ‘M

1n 1N AN (0)0) 1N
‘O'N ‘O'N ‘M ‘O'N

15910}
eo jaquebh
/1841U0d pPaxIN

15210}
Yeo |aqueb
/auid esolapuod

gniys puUB|POOM B0 [aques
auelUOWONS

"(z66T) 421yb1y

pue smalpuy pue ‘(G86T) Siayio pue ajyag ‘(186T) sdijjiyd pue uosuolN ‘(T96T) uobi7 Aq paulwialap se ‘a1els aAlloadsal
ul IN220 10U S0P Saldads = y/N ‘AJuo 8ouasqe/eauasald = X ‘uonelbiw |rey/Bulids Bulnp 1uaisuel) 10 syeligey 1uadelpe
WoJj Juaisuel] [e20] = | ‘JuelBiw Jaluim = A\ ‘JuelBiw Buipaalqg = g ‘Juapisal = Y Se uaAIb sI sniels Aouapisay “Ssaiels
pallun uJa1sSapA @Yl ul saniunwwod (\1INnN Hjaqueb snasand) Yeo |aqueb 1ualaljip wol) paliodal saloads plig—y xipuaddy

13

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Bird Communities of Gambel Oak: A Descriptive Analysis

Leidolf, Wolfe, and Pendleton

("'uo9)

VIN

VIN
VIN

VIN

VIN

VIN
VIN

VIN

VIN VIN V/IN

- - VIN
VIN - VIN

VIN VIN V/IN

roeorxrxeon

m oM

Xroxommr

x

rm x3xeo

VIN

VIN

VIN

N e a4

m

oo

VX o

[0 d

ox o

VX

X (yennu smypdouserey4) |imiood uowwo)
- ounw ssyrapioyD) yweyiybiu uowwo)
(sawuoibnwiide)) siehybiN

X (snapror snijobar’) MO 1DyM-Mmes UIBYLIoN
- (snawurey ois’) |IMo pases-uoys
- (smp0 orsy’) Mo paes-Buo]
- (Bugnono ausyy’) Mo Buimoling
- (Bwwoub wrprong/o) mo-AwbAd uiayloN
X (snuBiubim ogng) |Mo pauloy 1ealo
- (z1021UL13Y SMIO) |IMO-YI3313S UIDISOMN
- (srjoaunuey smE) |Mmo pare|nwwe|4
- (egre 041 ) Mo ureg

(sawioy1bing) simo

X (&/nosoer Bpreusdz) anop Buluinon
- (Br81058) PQLUNI0D) LOBMBId pajel-puRg
- @y BgUIN/OD ) SAOP %20y

(sswuojigwn|o)) saAop pue suoabid

- (snanwoyyes sney) Inb eiulojed
- (sysuasemeap snse7) |Inb pa|g-bury
- (weoxidid sns/e7) |Inb s.uipuel4
- (Buegmoew sipot) 1edidpues panods

(sswuojiupereyd) spiigaioys

- hﬁmu.\SQ.\\mu g/adaayes) jrenb eiuloyed
- %EE%QQ snaebepuaqg) asnolb anjg
- _ﬁbtm\wmQQQS SnI32041u39 ) asnolb abes
- hﬁh\\mﬁg\u vsvuog) asnolb payny
X 6 ,FG\G\QQ\QQ snueisel/d) 1ueseayd payoau-bury
- 6 ,h?%\mb\k%kmo\v abpured Aelo
- 6 4 VBN S1I0198]Y) 1enyd

(sawuoyies) splig snoadeul|es

p |

A

) 4

A

r

| H

a

qV .So108ds

yAY
E

VA4
‘N

(0)e)]
‘M

AN 00 7V 1N

‘O'N ‘M

‘N

1n 1N
‘O'N

AN

‘O'N

(0)0)
‘M

1N
‘O'N

15210}

eo jaqweb

/1341U0D pPaxI

15210}
Meo |aqueb
/auld esolapuod

gniys
auejluOWONS

pUB|POOM YeO [aques

("'uod) v x1puaddy

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Leidolf, Wolfe, and Pendleton

Bird Communities of Gambel Oak : A Descriptive Analysis

o

- -

momnmMmMm

V/N V/N

- V/NVIN

X
X

- VINVIN

X X X X

Fomnx =2

VIN

S|

VIN

mooMoMmoma@M

4

VIN

S|

2 oom

[aaJyan I i a I o

V/IN

X X

X X

VIN

1

g

- vougnoxa smue7) axluys ulsyuoN
- (snueramopny srie7) axuys peaylabbon
- (snuueiAy snuueiAy ) pagbun| ulsiseq
- (syzarrion snuueify) pagbun| uis1sapn
- (swziapyo0n snuueify) pagbuiy s,uissed

V/IN V/N V/N VIN VIN (SLusiidiny saiseusporfyy) 1aydnedhy) palag-inydins

1

1
1

V/IN V/N VIN

|;|—

d
d

4

V/IN V/N VIN VIN VIN

V/IN V/IN

1

[l 4 o

'_

(suaaseiauio snyaseifyy) 18yd1edA|) pareoiyi-ysy
auynarsgm snyaseifyy) 1ayaredhl) paddes-Asng
(efes siuiofes) agaoyd s.Aes

- (syeiuspioso xeuopidw s ) 19Yyd1edA)) uela|iplod
- (wasjoy.1oqo xeuopidug) 19Yyd1edAl) Asna
- (nybum xeuoprdwz) 19Yyda1eak)y Aelo
- (puowwey xeuoprduw/7) 18Y21edA)) s,puowiieH
- (yren xeuopidi) 18Y21e2A|1 MOJ|IMN
- (srynpip.sos sndojuor) aamad-poom UIa1Sa A
euied sndojuoy) samad Jareals
X (wadooo sndojuoy) 18yaredA|) papis-anlO
(sawuojliassed) sauliassed pue spaigbuos

(smeine sajde/on) 19391)) UIBYLION
- (snsojn saploals) 1axdadpoom AlreH

(suaasaqnd sgpioaid) 19399dpoom Aumoq
(syeyonu snadeifyas) 1axonsdes padeu-pay
- (snaproumtyy snaideifyas) 1axonsdes s,uoswel|jipy
- (simay sadioueispy) 19x0adpoom SIma
(sawoy191d) siaxoadpoopn

X

- (woAszpe 3150 1aysybuny payeg
(saw.o4119e10D) siaysibury

- (sryru snioydsesss) pagbulwiwiny snojny
X  (snoswaMeid snioydsesss) pagbuluwiny pajrel-peolg
- (©doyres ginyais ) pagbuiwwny adoijied
- (puexsye snyaojiyasry) pagbuluwiny pauuiyd-yoeig
- (syzrexes saineuo/o) WIMS Pareolyl-alily M

(sswuoyipody) spiigbhulwwiny pue sSyIMS

pl A

4

K 4

A

H

29

d

qV LS9108ds

Z¥Y  ZV 0D
‘M

'S N

AN (0)0)
‘O'N ‘M

ZV 1N

‘N

1n

1N
‘O'N

AN
‘O'N

(0)0)
‘M

1N
‘O'N

15910}
eo jaqueb
/1841U0d pPaxIN

15210}
Yeo |aqueb
/auld esolapuod

gniys
auejluoWONS

pUB|POOM B0 [aques

(‘'uod) v x1puaddy

15

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Bird Communities of Gambel Oak: A Descriptive Analysis

Leidolf, Wolfe, and Pendleton

VX oxo

D

m
'

X

X X

x
v X

|§m

X om

T ' I o < oo ' R« == T ' Bl ' ===l |

X
MO O3 0Mm ' Mo

- V/N VIN VIN

- d

X S|

X X X X X

1 XX

X

1 XX

N

o -

DX
x
x

M

S| 1

e I I o O < I Tl oI 'a s R A ol ol

m 32
z

V/IN V/N VIN VIN VIN

X

X

X

(Bgruoweo gypdoyos) 1ayoredreub Aeib-anig
(Bnpusyeo srynbay ) 116U paumold-Agny
(Bdenes sinbay) 1916uny paumold-usp|o9
(soupobo sappoibol/ ) usim JISIUIN
(wopse saiApoibo.ly ) uaim asnoH

(/amaq sauewofy/ ) usim soImag
(snuzaixow sadisyie)) uaim uokue)d
(sr189/0590 SA1oUIGIES ) UBIM XO0Y
(BursLIBWE BIYLSD) 19dBB1d UMOIG
(PovLLbAd 2115 ) Yoreyinu AwbAd
(s1susuyoses giys’) yoreyinu paiseald-aiymm
(s/suspreurs giys) yoreyinu paisealq-pay
(Sruwpun sniealyes4) mysng

(snasub snydojoseg) asnownn Jadiung
%\mQEm&. 319904 ) 3pe)2IYyd UlRIUNON
(sryprdearne aj19904) aapexd1yd paddes-yoe|g
(Bonsns gpuni) mojfems uregq

(Brouoy.uAd opunii) mojems Jio

(euedl Buedly) mojfems yueg

(sruuadias xA191dopibyais) mojems pabuim-ybnos ‘N
(Buisserey) vlouoAyoe /) Mmojlems uaalb-1a|0IA
(ojoa1g BIoUIIAYIB ) MO|[eMS 83l
(swysaqye giydowssz) re| pauloH

(z/09 snr/0D) uanel uowwo)
(SoyouyifyoBIg SNNI0D) MOID URILIBWY
(Bard B2I) 21dBew pajlig-oelg

(BuBIgUInoo BORYIONN) 19)98101NU SH)IR|D
(sryeydasoueAs snunyiouw ) Kel uoAuld
(Eauoes euoosopyd) Rel-gnias ulaisapn
(22815110 BHIOOUEAD) Rel BNn|g

%\m\\m\m zroouef) Kel s 19)191S

(snaaeijo oal1) oaln pake-pay

(56 oa41) oaan Bulgrepn

(uonny o3 ) 08IIA S,uonny

(snaquunyd oau ) 0alIA snoaquin|d

(og 0s41 ) 0dIIA S ||18g

pl A

4

X r

| H

Z¥Y  ZV 0D
‘M

'S N

AN (0)0)
‘O'N ‘M

ZV 1N
‘N

1n 1N
‘O'N

‘O'N

1N
‘O'N

15910}
eo jaqweb
/1841U0d pPaxIN

15210}
Meo |aqueb
/auld esolapuod

gniys
auejluOWONS

pUB|POOM YeO [aques

.So108ds

("'uod) v x1puaddy

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Leidolf, Wolfe, and Pendleton

Bird Communities of Gambel Oak : A Descriptive Analysis

(‘'uoo)

0 m m

m
m

omx

oo

X X

X X

a4
X X

d
d

X

X
X

Foom o =2

V/N V/N VIN

<!

X S|

V/N VIN VIN
VIN V/N VIN

d

X

mFFF

1
oo

V/N V/N VIN

X m

nm=

(o lea N o R o e W s Wl e R

- VIN V/N V/N

-

0 d
X
mm
o

1
1

VIN V/N VIN

<!

VI/N V/N VIN
VIN VIN

VIN

1

VIN

d
1

S|

1
S|

[aa i an Ry a'a Jyaa]

V/IN VIN

M=o xrm o - 22

X

X
X

X X X

X
X

X X

X X

(Easoque gyszids) moireds aal) ueduswy
(sazayns giydownty) moireds paumolo-snojny
(smginoew opdla) asymol panods

(snunsopy2 opdls) 9dymol pajrel-usalo
(BuBranopny ebue) 1abeue) uiB1SOM

(erey vbuENS) 106RUR) 21RdBH

(suaun el18797) 1eYd palsealq-Mo||B A

(srp21d sniogoifyy) 1reispal paured
(Svoygr suyap/ED) 19|qrem padel-pay
(&ysnd eruosyp ) 191gem s,UoS|IMn

(aiyoy siiorodp) 1a1grem s.Aeinlfjiooen
(s1susorioganou sninids ) ysniyualem uisyuoN
(Eronns BbeYydoISS ) 1eISpal uedllswy
BrrOBI6 BII0IPLUST) 18]10IEeM S,80819
(syziuspiooo ealoipua) 19|qrem NWIaH
(susasa.biu earopuag) 191grem Aelb pareolyl-yoe|g
(Brewos0o porospua) 1a|qrem padwni-moje A
(Bryosyad earopuaa) 1o1qrem mojs A
Bziubim zioiig ) 1ajgrem seiulbin
(Byrdeayns o ) 1sjgrem ajjInyseN
(18190 BIOAILLIIGN ) JB]QIEeM pauMOoId-abuelO
(Bubasad BroNILLIIG ) 1910IBM 93SSBUUD |
(smiuar) snuweipasnad) 1a|qem an0
(wrnioipaa glofquog) Buimxem repad
(srynwel gyioAguiog) buimxem uelwayog
eSuebina snuinjs) buirels uesdoiny
(snueuow saidossosaio) Jayselyy abes
(sopoibAjod snwiyy) pagbujoow ulsyLoN
(sysusuyores gyaiowng) pligred Keio
(snoresbi snpin/ ) UiIgol uedawWy
(smeynb snseyie)) ysniyl WIaH
(susasaasny snreyie)) Kiaap

(pussumoy sajsapefyy) airell|os S, puasumo |
(saproaniino gyeis) pligan|q ureunon
(BurIXaOW BYEIS) PNGDN|] UISISOAN

pl A

4

K 4

A

| H

) 4 3 a

Z¥Y  ZV 0D

'S N

‘M

AN (0)0)
‘O'N ‘M

ZV 1N

‘N

1n 1N
‘O'N

AN (0)0) 1N

‘O'N ‘M ‘O'N

15210}

eo jaqueb

/1841U0D pPaxI

15210}
Yeo |aqueb

/auid esolapuod

gniys

aueluowqgns

pUB|POOM B0 [aques

LS9108ds

(‘'uod) v x1puaddy

17

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Bird Communities of Gambel Oak: A Descriptive Analysis

(‘'uoo)

- - - m - -
S| d - d X -
VIN VIN - VIN - VIN - -
- m - m - - - -
- - X - - - m -

(Susia syanp/e) Yyouyplob uesuswy

(Buyesd sysnpses) yauyp|ob 1assa

(snurd syanpse) upisis auld

V/N - - - - - - (powwwey syanpsen) (jodpal uowwo)

- - (BUusonnino Bixo7) |11gSSold pay

34 X (snueaixow snogpodieH) yauly asnoH

- X (ssea snogpodieH) youly s.uissed

- - M - (vorpajonua gloaui4) xeaqsolb auld
M

oo
o omo
X X X

|§m

M - (Breqe a1os02na7) Yyouy-Asol xoelg

- - (wriosiied sniaiaf) 910110 S1109S

- - q q - - - (rooyng smisgoy) 1010 so0|ng
=i - =i - - (eie snuyjojopy) pagmod papeay-umolg

- q - (sryeydasoueAs snbeydnz) pagyoe|q s.Jomalg

X (Brog/bou gyauuns ) yreimopeaw UISISaN
X (Busowe puusasse) Bunung inze
- - - - - - - (Bayruoes povino) yeaqsolb anig
(snyeydasouesow snapanal4) seaqsolb papeay-yoe|g
- - - - - - - (snuzramopny snananal ) Xeaqsolb palsealq-asoy
- - - - - - - (syeniu xeuaydos1og)4) Bunung mous
(syewsAy oounr) oounl paka-yreq
- - - - - - - ydeare viyagouoz) molreds paumold-usap|o9
- - 1 - M M X (sAnydoonsy erjoujouoz) moireds paumold-aliymn
- - - M - - - (&nsonb Bryougouoz) moireds sureH
- - - - - - - (Smoangye eryououoz) molreds pareoiyl-siyM
- - (ujoouy ez1dso/apy) molleds s,.ujooul
(ewojow ezidsg/ayy) moireds Buos
(Bozyr gyasossE) Molleds xo4

- - (sisusyampues sninalasses) molreds yeuuenes
- - - - - - - W2q ezidsiydw’) molreds abes
- - - - - - - &ouyg vzidsiydwy) molreds pareolyi-oe|g
- q - X (snovunwelb saisapuoyD) molleds e
- (Snounelb sa1999004) molreds Jadsan
- (woma.q gjaz/ds ) molreds s Jamalg
- - - - - - - (Boyyed gyazids) moireds paliojod-AeD
q X 1 q 1 (Buwsssed gjjazids ) moireds buiddiyd

o0 -
o0 -
mn -

m
1
m
m
m
m
X

om
X

)
X
vd
<
<
I oF-FODOFOODFODOFSIZSI S-S0 rooonoomon230mM 2 X
vd
=
vd
<

pl X 4 59 4 X ¢ 1 59 | 3 a 0 49 .So108ds

Z¥Y  ZV 0D AN 00 zvin 1n 1N AN (0)0) 1N
S N M ON ‘M N ‘O'N ‘O'N ‘M ‘O'N

15910} 15210} gniys puB|POOM XEO |[aques
Meo [pqwebh Meo |aqueb auejuowqns
/1841U0d paxIiN  /auld esolapuod

Leidolf, Wolfe, and Pendleton

("'uod) v x1puaddy

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Leidolf, Wolfe, and Pendleton

Bird Communities of Gambel Oak : A Descriptive Analysis

"padnponul s sa1vads g

Juelbiw [eutpnine si sa1ads |

“19lum Buuinp yuou Jasyurey woyy siueiBiw Agq padejdal aise spaig Buipaaig reys yons ‘Ajreuipnire| ayelbiw spiig renpiaipul ing ‘punod seah jussaud si seroeds

‘Aluo sjuapisal Jawwns suodal Joyiny p
*Ajuo spuiq Buipaaiqg suodal Joyiny

"(z66T) siayio pue xoo|g = 7 ‘(¥66T) anyde = M ‘(526T) Aiad pue ajyag =  ‘(296T) wenod pue AINgpooM = | ‘(TS6T) SIeiem

=H ‘(L96T) lydsrel = O ‘(8.6T) Hoyurals = 4 *(LL6T) IMeIN = 3 (€26T) Auuad = @ '(856T) Wouag = O '(876T) premAeH = g ‘(Ly6T) 1s014 = v :92In0s dYealpul sBulpeay uwnjod
"(866T) uolun sisiBojoynuIO UedlsWY MOJ|0) ‘paluasald are $8109ds YoIym Ul ISpJo Sk ||3M Se ‘Salleu d1usIdsS pue uowwo)

VIN 9 VIN VINVIN T ¢ VIN 0¢ VIN VIN 8€ 9 ¢ 8¢ V/N :Siusisuel) [euonelbiw/[eao] Jo 1squinu [eio |
V/N € VIN VIN VIN T S VIN 144 VIN VIN ] ] 8 €T VIN ‘SiueIBIW JBUIM JO JBqUINU [BI0 L
S SZ VIN 6¢ VIN ¢ S€ VIN 08 Zt V/IN 8T €Z 02 9¢ VIN :sjuelBiw Buipaaiq Jo Jaquinu [e3o L
V/IN 0f£ V/IN T¢ VIN ¢ 9€ VIN 9T 8 VIN 9 ST TT LZ VIN ‘Sjuapisal Jo Jsquinu [ejo L
VIN V9 [LE (0]] O 9 8L 6V orT (014 29 /9 6V 99 V0T €9 ‘sa10ads Jo Jaquinu [ejoL
- - - - - - - - 9 - - 1 - - - - sSronsauwop 19sse4) moireds asnoH
- 1 - - - - M X M - - - - 1 M X (snuedsan sapsnelj0o209) xeaqsolb buiuang
o] X 4 X3! 4 M | H 29 S| 3 da O 8 v ETRET S
¥  ZV 02 AN 0D zZv1in 1n 1n AN 02 1n
S N M ‘O'N ‘M N ‘O'N ‘O'N ‘M ‘O'N
15910} 15210} gniys puB|pPOOM XEo [aques
eo jaqueb Yeo |aqueb aurjuowqgns

/1341U0D pPaxI

/auld esolsapuod

("'uo)) v x1puaddy

19

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Leidolf, Wolfe, and Pendleton

Bird Communities of Gambel Oak: A Descriptive Analysis

Appendix B-Life history traits (taken from Ehrlich and others 1988) of bird species reported from
the gambel oak (Quercus gambelii Nutt.) vegetation type in the western United States (occurrence
data from Hayward 1948, Woodbury and Cottam 1962, Tatschl 1967, Perry 1973, Behle and Perry
1975, Marti 1977, Steinhoff 1978, Walters 1981, Block and others 1992).

Nesting guild Foraging guild
Nest Nest Foraging Foragin%] Food
Species? Activity® location® type® layer® method type’
Herons and vultures (Ciconiiformes)
Great blue heron D N/A N/A WAT SS PI
Black-crowned night-heron D N/A N/A WAT SS PI
Turkey vulture D CL - GR HS SC
Waterfowl (Anseriformes)
Mallard D N/A N/A WAT DA GV
Northern pintail D N/A N/A WAT DA GV
Bufflehead D N/A N/A WAT SD IN
Common goldeneye D N/A N/A WAT SD IN
Raptors (Falconiformes)
Bald eagle D N/A N/A GR HS CA
Northern harrier D GR PL GR LS CA
Sharp-shinned hawk D TR PL AIR AP CA
Cooper’s hawk D TR PL AIR AP CA
Northern goshawk D TR PL AIR AP CA
Swainson’s hawk D TR PL GR HS CA
Red-tailed hawk D TR PL GR HS CA
Ferruginous hawk D TR PL GR HP CA
Rough-legged hawk D N/A N/A GR HP CA
Golden eagle D CL PL GR HS CA
American kestrel D SN CA GR HP IN/CA
Merlin D N/A N/A AIR AP CA
Peregrine falcon D N/A N/A AIR AP CA
Prairie falcon D CL SC AIR AP CA
Gallinaceous birds (Galliformes)
Chukar D GR SC GR GG GV
Gray partridge D GR SC GR GG GV
Ring-necked pheasant D GR SC GR GG OoM
Ruffed grouse D GR SC GR GG oM
Sage grouse D GR SC GR/SH/ITR GG/FG IN/FO
Blue grouse D GR SC GR/SHITR GG/FG IN/FO
California quail D GR SC GR GG GV
Shorebirds (Charadriiformes)
Spotted sandpiper D GR SC GR GG IN
Franklin’s gull D N/A N/A GR GG IN
Ring-billed gull D GR SA GR GG OM
California gull D N/A N/A WAT LD IN
Pigeons and doves (Columbiformes)
Rock dove D CL SA GR GG GV
Band-tailed pigeon D TR PL SH/TR FG GV/FR
Mourning dove D SH/TR SA GR GG GV
(con.)
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Appendix B (Con.)

Leidolf, Wolfe, and Pendleton

Nesting guild Foraging guild
Nest Nest Foraging Foragin%] Food
Species? Activity® location® type® layer® method type’
Owls (Strigiformes)
Barn owl N SN CA GR LS CA
Flammulated owl N SN CA AIR HA IN
Western screech-owl N SN CA GR SwW CA
Great horned owl N TR - GR SwW CA
Northern pygmy-ow! N SN CA GR SW CA
Burrowing owl D/N GR BU GR SW IN/CA
Long-eared owl N TR - GR LS CA
Short-eared owl N GR SC GR LS CA
Northern saw-whet owl N SN CA GR SwW CA
Nightjars (Caprimulgiformes)
Common nighthawk D/N GR - AIR AF IN
Common poorwill N GR - AIR AF IN
Swifts and hummingbirds (Apodiformes)
White-throated swift D CL CR AIR AF IN
Black-chinned hummingbird D SH/TR CuU HERB HG NE
Calliope hummingbird D SH/TR CuU HERB HG NE
Broad-tailed hummingbird D SH/TR CuU HERB HG NE
Rufous hummingbird D VN/TR CuU HERB HG NE
Kingfishers (Coraciiformes)
Belted kingfisher D BA BU WAT HD PI
Woodpeckers (Piciformes)
Lewis’ woodpecker D TR/SN CA AIR/GR HA/GG IN/GV
Williamson's sapsucker D TR CA TR BG IN
Red-naped sapsucker D TR CA TR BG IN
Downy woodpecker D SN CA TR BG IN
Hairy woodpecker D TR CA TR BG IN
Northern flicker D SN CA GR/TR GG/BG IN
Songbirds and passerines (Passeriformes)
Olive-sided flycatcher D TR CuU AIR HA IN
Greater pewee D TR CuU AIR HA IN
Western wood-pewee D TR CuU AIR HA IN
Willow flycatcher D SH CuU AIR HA IN
Hammond’s flycatcher D TR CuU AIR HA IN
Gray flycatcher D SH CuU AIR HA IN
Dusky flycatcher D SH CuU AIR HA IN
Cordilleran flycatcher D TR CuU AIR HA IN
Say’s phoebe D CL CuU AIR HA IN
Dusky-capped flycatcher D TR CuU AIR HA IN
Ash-throated flycatcher D TR CA SH/TR HG IN
Sulphur-bellied flycatcher D TR CA AIR HA IN
Cassin’s kingbird D N/A N/A AIR HA IN
Western kingbird D TR CuU AIR HA IN
Eastern kingbird D TR CuU AIR HA IN
Loggerhead shrike D TR CuU GR SW IN/CA
Northern shrike D N/A N/A GR SW CA
(con.)
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Appendix B (Con.)

Nesting guild Foraging guild

Nest Nest Foraging Foragin%] Food

Species? Activity® location® type® layer® method type’
Bell's vireo D SH CuU SH/TR FG IN
Plumbeous vireo D TR CuU SH/TR FG IN
Hutton’s vireo D TR CuU SH/TR FG IN
Warbling vireo D SH/TR CuU SH/TR FG IN
Red-eyed vireo D N/A N/A SH/TR HG IN
Steller’s jay D SH/TR CuU GR GG oM
Blue jay D N/A N/A GR GG OM
Western scrub-jay D SH/TR CuU GR GG oM
Pinyon jay D N/A N/A GR GG OoM
Clark’s nutcracker D N/A N/A SH/TR FG OM
Black-billed magpie D SH/TR SP GR GG oM
American crow D TR CuU GR GG OoM
Common raven D CL Cu GR GG oM
Horned lark D GR SA GR GG GV
Tree swallow D N/A N/A AIR AF IN
Violet-green swallow D SN CA AIR AF IN
N. rough-winged swallow D BA BU AIR AF IN
Bank swallow D BA BU AIR AF IN
Cliff swallow D VF SP AIR AF IN
Barn swallow D VF CuU AIR AF IN
Black-capped chickadee D TR CA SH/TR FG IN
Mountain chickadee D TR CA SH/TR FG IN
Juniper titmouse D TR CA SH/TR FG IN
Bushtit D TR PN SH/TR FG IN
Red-breasted nuthatch D TR CA SH/TR BG IN
White-breasted nuthatch D TR CA TR BG IN
Pygmy nuthatch D TR CA TR BG IN
Brown creeper D TR CA TR BG IN
Rock wren D GR CR GR GG IN
Canyon wren D CL CR GR GG IN
Bewick’s wren D TR CA GR GG IN
House wren D TR CA GR GG IN
Winter wren D N/A N/A GR GG IN
Golden-crowned kinglet D N/A N/A SH/TR FG IN
Ruby-crowned kinglet D TR PN SH/TR FG IN
Blue-gray gnatcatcher D TR CuU SH/TR FG IN
Western bluebird D SN CA AIR HA IN
Mountain bluebird D SN CA GR sSwW IN
Townsend’s solitaire D GR CuU AIR HA IN
Veery D GR CuU GR GG IN
Hermit thrush D SH/TR Cu GR GG IN

American robin D SH/TR CuU GR/SH/ITR GG/FG IN/FR
Gray catbird D SH Cu GR/SH/TR GG/FG IN

Northern mockingbird D SH CuU GR/SH/TR GG/FG IN/FR
Sage thrasher D N/A N/A GR GG OoM
European starling D TR CA GR GG IN
Bohemian waxwing D N/A N/A SH/TR FG FR
Cedar waxwing D N/A N/A SH/TR FG FR
Olive warbler D TR CuU SH/TR FG IN
Tennessee warbler D GR CuU SH/TR FG IN
Orange-crowned warbler D GR/SH CuU SH/TR FG IN

(con.)
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Appendix B (Con.)

Nesting guild Foraging guild
Nest Nest Foraging Foragin%] Food
Species? Activity® location® type® layer® method type’
Nashville warbler D N/A N/A SH/TR FG IN
Virginia's warbler D GR CuU SH/TR FG IN
Yellow warbler D SH CuU SH/TR FG IN
Yellow-rumped warbler D TR CuU SH/TR FG IN
Yellow-rumped warbler D TR CuU SH/TR FG IN
Black-throated gray warbler D TR CuU SH/TR FG IN
Hermit warbler D TR CuU SH/TR FG IN
Grace’s warbler D TR Cu SH/TR FG IN
American redstart D TR Cu SH/TR HG IN
Northern waterthrush D N/A N/A WAT/GR GG IN
MacGillivray's warbler D SH CuU SH/TR FG IN
Wilson’s warbler D GR CuU SH/TR FG IN
Red-faced warbler D GR CuU SH/TR FG IN
Painted redstart D GR Cu SH/TR FG IN
Yellow-breasted chat D SH Cu SH/TR FG IN
Hepatic tanager D TR SA SH/TR FG IN
Western tanager D TR CuU SH/TR FG IN
Green-tailed towhee D GR/SH CuU GR GG IN/OM
Spotted towhee D GR/SH CuU GR GG IN/OM
Rufous-crowned sparrow D GR CuU GR GG IN
American Tree sparrow D N/A N/A GR GG GV
Chipping sparrow D SH/TR CuU GR GG IN/GV
Clay-colored sparrow D N/A N/A GR GG IN/GV
Brewer’s sparrow D SH CuU GR GG IN/GV
Vesper sparrow D GR CuU GR GG IN/GV
Lark sparrow D GR/SH CuU GR GG GV/IN
Black-throated sparrow D SH Cu GR GG IN/GV
Sage sparrow D SH CuU GR GG IN/GV
Savannah sparrow D N/A N/A GR GG IN/GV
Fox sparrow D GR/SH CuU GR GG IN/GV
Song sparrow D GR/SH CuU GR GG IN/GV
Lincoln’s sparrow D N/A N/A GR GG IN/GV
White-throated sparrow D N/A N/A GR GG GV
Harris’s sparrow D N/A N/A GR GG GV
White-crowned sparrow D N/A N/A GR GG GV
Golden-crowned sparrow D N/A N/A GR GG GV
Dark-eyed junco D GR CuU GR GG GV
Snow bunting D N/A N/A GR GG IN
Rose-breasted grosbeak D N/A N/A SH/TR FG IN
Black-headed grosbeak D SH/TR CuU SH/TR FG IN
Blue grosbeak D SH CuU GR GG IN
Lazuli bunting D SH CuU GR GG IN
Western meadowlark D GR CuU GR GG IN/GV
Brewer’s blackbird D SH/TR Cu GR GG IN
Brown-headed cowbird D SH/TR Cu GR GG IN
Bullock’s oriole D TR PN SH/TR FG IN
Scott’s oriole D TR PN SH/TR FG IN
Black rosy-finch D N/A N/A GR GG GV
Pine grosbeak D N/A N/A HERB/SH/TR FG GV
Cassin’s finch D TR Cu GR GG GV
House finch D SH/TR Cu GR GG GV
Red crossbill D TR Cu SH/TR FG GV

(con.)
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Appendix B (Con.)

Nesting guild Foraging guild
Nest Nest Foraging Foragin%] Food
Species? Activity® location® type® layer® method type’
Common redpoll D N/A N/A HERB/SH FG GV
Pine siskin D TR SA HERB/SH/TR FG GV
Lesser goldfinch D SH/TR CuU HERB/SH/TR FG GV
American goldfinch D SH CuU HERB/SH/TR FG GV
Evening grosbeak D N/A N/A GR/SH/TR GG/FG GV/FO
House sparrow D TR CA GR GG GV

& Common and scientific names, and order in which species are presented, follow American Ornithologists’ Union (1998).
D = diurnal, N = nocturnal.

¢ BA = bank, CL = cliff, GR = ground, SH = shrub, SN = snag, TR = tree, VF = vertical face, VN = vine, N/A = species does not nest in gambel
oak habitat.

4 BU = burrow, CA = cavity, CR = crevice, CU = cup, PL = platform, PN = pendant, SA = saucer, SC = scrape, SP = sphere, - = species does
not build nest, N/A = species does not nest in gambel oak habitat.

¢ AIR = air, GR = ground, HERB = herbaceous vegetation, SH = shrub, TR = tree, WAT = water.

" AF = aerial feed, AP = aerial pursuit, BG = bark glean, DA = dabble, FG = foliage glean, GG = ground glean, HA = hawk, HD = high
dive, HG = hover and glean, HP = hover and pounce, HS = high soar, LD = low dive, LS = low soar, SD = surface dive, SS = stalk and strike,
SW = swoop.

9 CA = carnivore (excl. fish, invertebrates), FO = folivore, FR = frugivore, GV = granivore, IN = insectivore (incl. other invertebrates), NE =
nectarivore, OM = omnivore, P| = piscivore, SC = scavenger.

24 USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Leidolf, Wolfe, and Pendleton

Bird Communities of Gambel Oak : A Descriptive Analysis

("'uo2)

- - T - - 8T VIN V/IN VIN |renb eiuloed
0¢ (014 (014 - (014 T¢ T¢ 0c T asnolb anig
- - 14 - - 14 e 14 VIN asnolb abes
- - /T - - T¢ VIN ST VIN asnolib payny
1T - €T - - 8T 1T VT ot weseayd paxoau-bury
- - 0T - - LT VIN V/N V/IN abpuyred Aelo
0T - 1T - 0T LT TT 0T 0T menyd
(sswloyien) splig snoadeul|es
0c 6T 14 T¢ (074 Tc ec 0c [44 uodje} aureld
8T LT 6T - 6T T 6T 6T 6T uooe) aunbalad
- - o1 - - 8T - €T - ulllaN
ST €T €T €T ST €T V1 LT ST |941S8) uedLIBWY
8T 14" LT 6T 9T 9T LT LT 8T 9|bea uap|o
- - - - - - - - - ymey pabbaj-ybnoy
[44 1¢c €c - 1 €c [44 144 [44 ymey snouibniiaH
cT 71 A4 €T €T €T cT 1T cT ymey pajier-pay
1¢ T¢ 6T 0¢ T¢ LT 1¢ (44 (44 }mey s,uosurems
8T 0¢ 6T - /T T2 6T LT 6T YMeysob uiayloN
9T 8T LT - ST 8T 8T ST 8T ymey s,Jadood
9T 9T LT - ST ST 9T ST LT ymey pauulys-dieys
LT - 6T - LT 8T LT 0¢ LT Jaurey uisyuonN
8T 8T 8T - - 0c - 8T 6T a|bea preg
(sawlojiuooey) sioidey
- - - - - - - - - akauap|ob uowwo)d
- - - - LT - - LT - peayajung
€T €T T - €T - 7T €T [A) |rejuid ulayuoN
1T €T 1T - 1T - 0T T [A) prejeiN
(sawlol1asuy) |MoJIa1.AA
€T €1 ot el el 4% 1T ¢t ¢t alnynA AaxnL
14 14" ST - 14" 9T 14 €T 14 uoJay-1ybiu psumoio-3oelg
€T T 14" - A LT 14 [A) €T uoJay an|q 1ealo
(Sawio}11Iu021D) saiN}NA pue SUoJaH

48 48 4,08 469 49 4N AN 00 2V 766T-086T V66T-996T Vv661-086T V661-9961 ,S810ads

guoibal olydesboisAyd Aq 8109s H|d

jrels Aq 2109s 4|4

SBOLBWY "N UIa1SaM
4PuaJ1 uoirendod

ummcm; Meo |pques

o(Z66T SI9Y10 puR 320|g pue ‘T8ET SIoIeM

‘8/6T Jjoyu1d1s ‘2/6T IHeN ‘G/6T Ailad pue ajyag ‘€/6T Aliad ‘296T 1Ydsiel ‘296T wellod pue Aingpooi ‘8761 premAeH
wioJj Blep adua1ind20) SaIeIS pallun uld1sapn ayl ul adAy uoielaban (‘\1INN Hjequweb snatand) Meo |aqueb ayl woly paliodal
so12ads pJiq JO S81093S UIB2U09 (d41d) 1ybI4 ul siaulred pue (G66T a@joddey pue jeeinaq) spuall uone|ndod—o xipuaddy

25

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Bird Communities of Gambel Oak: A Descriptive Analysis

Leidolf, Wolfe, and Pendleton

("uo2)

Tc (44 [44 - €¢ [44 [44 [44 Tc - - - - Jayonsdes s,uoswel||ipn
(44 €¢ 44 e €¢ 8¢ €c (44 e - - - - Jaxodadpoom siman
(sawo4191d) siax29dpoopn
GqT ST ST ST ST GqT V1 V1 GqT - - - - Jaysuibunp| payeg
(sawoj119e10)) siaysybury
- - 0¢ - - - - - - - a - - paigbuiwiwiny snojny
6T (44 0¢ - 0¢ €c T 0¢ 0¢ | - - - pagbulwwny pajrel-peolq
- - (44 T - 44 - - - - - - - pagbuiwwny adored
€c [44 1¢c - - 0¢ [44 €c 114 - - | - pagbulwwny pauulys-yoe|g
0¢ 8T 9T - 8T 6T LT 8T LT - - - - HIMS paleoiyl-aliyM
(sswuoyipody) spiighulwwiny pue SyIMS
Tc 6T 6T 6T 6T 0¢ 0¢ 0¢ T¢ - - - - [imuood uowwod
8T 9T ST ST €T GqT 6T V1 LT - - a - ymeyybiu uowwo)
(sawuoyibnwiide)) srehybiN
ST 91 ST - ST 9T ST ST ST - - - - |MO 1BYyM-mes UIayloN
6T - (44 - 8T 6T - 0¢ - - a - - |MO paJtes-loys
LT LT 9T - 9T ST 9T 9T 9T - - - - [MO pares-Buo
6T LT LT - - 6T 6T [44 8T | | - - Mo Buimoling
T /T 6T - /T ¥4 T T 8T - - - - [Mmo-AwbAd uiayluoN
€T 71 17 €7 €7 ¢l €T 1T €T - - - - [MO pauloy realo)
LT 8T 8T - ST ac 8T LT 8T - - - - |MO-U23812S UIBISOM
T €c (44 - (44 6T (44 T (44 - - - - MO palejnwiwel
ST 9T 8T - - 9T LT 9T 8T - - - - Mo useg
(sawioy1Bing) simo
43 T 0T 1T €T 6 71 1T ¢l a a - - anop Buluino
0c (014 - - 6T 8T 6T 6T 0c a a - - uoahid pajer-pueg
0T 0T 6 - T 1T 1T 1T 11 - - - - 9A0P Y00y
(sswuojiqwn|o)) sanop pue suoabid
- - 6T - - qT VIN LT - - - - - IN6 eluloyed
- - €T - - ST - - - | - - - [IN6 pajg-bury
- - 144 - - 44 - - - - - - - |IN6 s.uipjueld
A - 4! - €T ST A" €T €T - - - - Jadidpues panods
(sawuojiupereyd) spiigaloys

448 8 08 (69 <29 4N AN 0D 2V 766T-086T ¥661-996T ¥66T-086T ¥66T-996T ,Saloads

guoibal olydesboisAyd Aq 8109s H|d

jrels Aq 2109s 4|4

LBOLBWY N uselsepm  @buel yeo jpquies

4Puai1 uone|ndod

(‘'uod) O xipuaddy

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000

26



Leidolf, Wolfe, and Pendleton

Bird Communities of Gambel Oak : A Descriptive Analysis

("'uo9)

LT 91 /T 91 ST ST 9T ST LT - - - - mojems pabuim-ybnol uiaylioN
8T (014 9T 8T 6T 8T T¢ 6T 8T - - a a Mmojrems usaihi-18|0IA
ST ST 9T - ST ST 14 ST ST - - - - MO|[eMs 831
7T A 1T - 0T 6 9T Zt 7T a a - a 3JIe| pauIoH
[A) 1T T T (0] 1T [A) 0T 0T - - - - udsABl UoWWOD
0T cT 0T 0T 6 17 0T 17 0T - - - - MOJD uedlIBwy
ST - LT 9T LT LT LT LT ST - - - - aldbew pajjig-3oe|g
LT 8T LT 6T 91 6T 8T 9T LT - - - - JayoeIoINu sye|D
T¢ (014 [44 TC 6T T¢ 6T 8T 0¢ - - - - Ael uoAuid
6T 8T 9T LT 8T 8T LT 6T 8T - - - - Kel-gnios ulsisapn
A - - - - - €T [A) - - - - - Kel anig
LT 9T 7T - ST LT LT ST 9T - - - - Kel s 19||01S
- - - - €T - V/N €T - a - - - 03lIN paka-pay
LT 8T 9T - 8T 9T (014 8T LT | | - - oalIA Buljgrepn
- 0¢ - - - V/N 0¢ VIN 0¢ - - - - 03lIA s,uonnH
8T 6T 6T - 0c¢ T¢ 0¢ 0¢ 6T | I | - 03JIA snoaquin|d
(44 €c - - - 14 €c €c 14 - - - - 03lIA S,|199
- - - - - - - - - - - - - YS UlayloN
6T 8T 0z 8T /T 0c 2 9T LT - a a a MlYs peaysabbo
- - VT - - 8T 71 71 - - - - - paigbupy uiaiseq
6T 8T LT - - 8T LT 9T LT - - - - pagbumy ulsisepn
(44 144 - - 6T TZ €c 0¢ 14 - - - - pagbuny s,uissed
- - - - - VIN V/N VIN 6T - - - - JayoreaAy) payjjeg-inydins
LT 6T ST 9T ST YA LT 97 LT - - - 18yo1edA}} pareoiyl-ysy
- - - - - VIN qT - 71 - - - - Jayo1eaA)) paddes-Aysng
8T 6T 9T - LT 9T 8T LT LT - - - - agaoyd s Aes
T T 0¢ - T €ec 0¢ T T - - - - 18Y921edA)) uela||iplod
Tc Tc 6T [44 6T T¢ 0¢ 0¢ T¢ - - - - layoreaAyy Asng
€c 4 [44 [44 - €c TC (04 €c | I - I 18yoreaky Aein
0¢ - 1¢c - (014 (44 114 6T 0¢ - - - - 18Y21e2Aj) S, puowileH
(014 T 8T - 8T 0c 8T 8T e - - - - 18Y21e2A}} MOJIIAN
6T 8T ST 9T LT 6T 6T LT 6T - a - a 2amad-poom uIaISa
- 44 - - - VIN € VIN 44 - - - - gamad Joreals
8T 6T 81 - LT (44 LT 6T 6T d a - - 18Y21e2A)} papIs-anIlO
(sawlojliassed) sauliassed pue spligbuos
¢l 71 71 71 71 €T €T ¢l €T - - - - 1391} UIBYLION
9T LT VT - ST 71 qT ST LT - - - - Jax2adpoom AireH
71 ST 14" - €T 71 71 €T €T - - - - Jax2adpoom Aumoq
TZ (44 T - T T T T T - - - - Jaxonsdes padeu-pay

AS 8 08 (69 29 4N (AN 00 ZV 766T-086T ¥66T1-996T ¥66T-086T ¥66T-996T ,Saloads

guoibal olydesboisAyd Aq 8109s H|d

jrels Aq 2109s 4id

JBOLIBWY "N UJBISaM

ummcS Yeo |pques

4Pual1 uone|ndod

(‘'uod) O xipuaddy

27

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Bird Communities of Gambel Oak: A Descriptive Analysis

Leidolf, Wolfe, and Pendleton

("uo2)
12 €2 T2 4 0z €2 22 12 22 - - - - l1s|qrem Aelb pareoiyi-yoe|g
V1 ST cT - 1’4" 8T cT V1 €T - - a - 1a|glem padwni-moj|a A
71 €T €T - VT €T ¢l ¢l 71 - - | - 13|qJem Moj|IBA
44 9¢ €c 144 €c 9¢ 14 144 9 - | - 1a|qiem s.elulblip
- - - - - - - - - - - - - 13|glem 3||InyseN
71 14’ 14’ - 4! LT 71 €T €T - - | - 1a|grem paumoid-abuelO
- - - - - - VIN - - a - - - Ja|grem sassauua |
- - - - - VIN €c VIN [44 - - - - Ja|grem anI|O
- - €T €T €T LT - €T - - - - - Buimxem Jepa)d
- - - - - - - - - - - - - Buimxem uelwsyog
0T 1T 0T (0] (0] 0T 6 0T 0T - - - - Builrels ueadoing
8T - 0¢ - 8T 0c 8T LT 8T - - - - Jayseuy) abes
¢t 1T 8 - 1T €T ¢t €T 1T - - - - pagbujoow ulayloN
7T LT 9T - ST (04 9T ST 9T - - - - pligred Aeio
1T 17 0T T 11 0T 0T 1T 0T - - - - uIqoJ ueosuawy
9T LT ST ST 91 LT 8T ST 9T - - - - ysniyi ywisH
8T LT 6T - LT 1¢ 8T LT 9T - - - - JSEETN
9T 8T LT 6T JA ) T 8T LT 8T - - - - 3JIe}I|0S S,pUBSUMO |
6T 6T 8T 8T 8T 0¢ 1 LT 1 - - - - pJigan|g urejunon
0¢ €c - 6T LT 6T 6T 6T €c - - - - pJigan|g ula1sap
YT 9T GT 9T GT T GT GT o1 - - - - Jayoreoreub Aeib-anig
qT 9T 14" 9T 9T qT qT 9T qT - - - - 1916up| paumoud-Agny
9T A ST - 9T 6T LT 9T 9T - a - - 19|Bu} paumold-usp|oD
- - - - - - - - - - - - - UBIM JSJUIAN
€T 7T 0T - €T €T €T €T 1T | | - - uaim asnoH
9T 6T LT 8T 9T 8T LT 9T 8T a - - | UaJIM S oImag
8T LT 8T 6T LT 6T LT LT 6T - - - - uaIM uoAued
9T 91 91 91 ST 8T LT 9T 6T - - - - UaIMm 20y
GT 9T 9T - ST LT 9T ST ST - - - - ladaalo umoug
6T 1 - - 6T T (014 6T T - - - - yoreyinu AwbA4
14 9T vT - €T 7T ST €T 14 - - - - yareyinu paiseaiq-alym
7T Vi €7 - Vi ¢l 7T €T €T - - - - yoreyinu pajsealq-pay
9T LT ST qT - 8T 9T 9T ST - - - - mysng
2e T2 6T 6T - 12 T2 02 02 - - - - asnown Jadiung
LT 8T 9T 8T 9T (014 ST ST LT - - - - 99peYOIYd Urejunow
ST - €T 14 4" ST 71 A - - - - - aapexoIyd padded-yoelg
cT cT €T cT cT cT 0T 17 cT d - - - Mo|jems uleg
€T €1 T €1 17 71 el 1T 1T - | - MO|[eMS JIID
71 - €T V1 €T LT 71 €T - - - - - MO|[eMs dueg
448 8 408 469 49 4N AN 0D 2V 766T-086T V66T-996T Vv661-086T V66T1-9961 ,Saloads

guoibal olydesboisAyd Aq 8109s H|d

jrels Aq 2109s 4|4

LBOLBWY N uselsepm  @buel yeo jpquies

4Puai1 uone|ndod

(‘'uod) O xipuaddy

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000

28



Leidolf, Wolfe, and Pendleton

Bird Communities of Gambel Oak : A Descriptive Analysis

("'uo9)
8T 8T 6T - 9T 6T 6T 8T 9T - | - - 3]0lI0 sy20|INg
0T ¢t 0T ¢t 6 0T 8 6 €T - - - - pJigmod papeay-umolg
€T €T 14 - et ST [4) €T 1T a a a a pJigyoe|g S.Jamalg
9T ST ST - 14" 9T ST ST 14 a a - - Jejmopesw ulsissp\
8T 8T 6T TC 0¢ 6T 8T 6T 8T - - - - Bunung nze7
ST 9T 9T - - TC ST 9T ST | | - | Yeagsolb anig
0c T 6T - 8T 6T 6T LT 6T - - - - Yeaqsolb papeay-yoe|g
- - - - - - - LT - - I - - eaqsolb palseslq-asoy
- - - - - - - - VIN - - - - Bunung mous
14 €T A - €T 1T €T €T A - - - - ooun[ pake-yleq
- - - - - - - - - - - - - Molreds paumola-uapjo9
[A) 1T A - T €T €T T [A) - a - - Mmolreds paumold-alym
- - - - - - - - - - - - - mo.reds s,sureH
- - - - - - - - - - - - - moureds pareoiyr-anymm
ST 9T 9T - /T ST ST /T YT - - - molreds s,ujooulr
A" €T €T - 1T €T [A) 1T €T - - - - molreds Buos
T - qT - qT LT - ST - - - - - moJieds xo-
€T 1’4" cT - VT GqT €T V1 €T - - a Molreds yeuuenes
(014 - €e - 0¢ (014 T2 (014 T2 - - - - molreds abes
8T 9T 9T - - 0c LT 9T 6T - - - - molureds pareoiyi-yoe|g
9T 8T ST JA» JA» 6T LT 8T 8T - - - - moldreds e
LT ST 9T - T €T ST ST ST | - a - molreds Jadsap
ST - (04 - 6T €c LT 6T 8T a a - - moureds s,Jomalg
- - - - - - - - - - a - - molreds palojod-Ae|D
9T ST €T - 9T 71 9T 9T €T - a - a molreds Buiddiyp
- - - - - - - - - - - - - Mmolreds 9al] uedlawy
6T 44 - - - T T 6T 44 - I - - Molreds paumold-snojny
LT 8T ST ST 9T 9T LT LT 9T | - - - 2aymo) panods
0¢ 6T 8T 6T 6T 0¢ 0¢ 6T 6T - - - - 99UMO0]} pa|rel-usalo
9T 8T YA - T 9T LT 0c LT | - - - l1aBeue) uisisap
qT 8T - - ST VIN 9T 7T 8T - - - - Jabeue) onedaH
9T LT 91 - ST 8T 9T 9T LT | - - - 1eyd paisealq-mo|IoA
- (X4 - - - VIN 22 - €e - - - - Helspal pajuied
T4 YX4 - - - VIN 9¢ VIN 8¢ - - - - 13|qrem pade}-pay
- - LT - 6T LT 97 LT - - - - - Ja|giem s,Uos|Ipn
6T 6T 8T - (014 8T 6T 0¢ 6T - - - a 1a|grem s AeIAlIDe N
- - - - - - - €T - - - - - ysniyuarem uisyuon
€T ST €1 - V1 8T - V1 v1 - - - - Jeispal uedlswy
ac ve - - €¢ T¢ 44 44 44 - - - - 19|gqrem s,99e19)
- - - - - - - - - - - - - la|grem nwiaH
AS 48 408 469 49 4N AN 0D 2V 766T-086T V66T-996T Vv661-086T V66T1-9961 ,Saloads

guoibal olydesboisAyd Aq 8109s H|d

jrels Aq 2109s 4id

LBOLBWY N uselsepm  @buel yeo jpquies

4Pual1 uone|ndod

(‘'uod) O xipuaddy

29

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000



Bird Communities of Gambel Oak: A Descriptive Analysis

Leidolf, Wolfe, and Pendleton

pue uosuol\ ‘(T96T) uobi] Aq paulwialap se ‘alels aAndadsal ay) Ul N30 Jou Saop salvads = /N (uaisuel) 1o ‘Juelben ‘quelbiw Jajum si saloads “*6'a) pauiodal 8109s ou = -
"BYSely Buipn|oxa ‘ueadQ diioed 8yl 0} Sureljunoy A20y ayi WoJj ‘epeue)d pue ‘'S'n Sapnjou|

'Sa00Y UWIBYINOS pue ‘spue|poopn Jadiunp-uoAuld ‘abuey pue uiseg :suoibal oiydelboisAyd Buimoljoy ayy sapnjou|

'(866T) uolun sisiBojoyiuiO ueduBWY MO||o} pauasald ale sa19ads ydiym Ul Japio pue saweu uowwo)

‘ueaniubis 1ou puall = - ‘Buisealsul = | ‘Buiuloep = g ‘erep Aanins paig Buipaasig Ag paulwialap se abueyd (50°0 > &) ueaniubis A|leansiels e umoys aney papnjoul saads

‘aseqeleq S82IN0SaY AYIP|IM JO UOISING Yeln :82Inos |

"aseqereq AloyenlasqQ plig opeiojo) :92IN0S
‘(¥ @1nby) neare|d opelojoD = /8 ‘Wiy uojjoBo = 18 ‘afuey pue uiseg = 08 ‘SUrRIUNO| UeIN = 69 ‘SUMRIUNO 400y UIBYINOS = 29 4

y

"(z66T) J81ybIy pue smaipuy pue ‘(G86T) sIdylo pue ajyag ‘(T86T) sdiliiud

O T © «

q

(£66T SI9UI0 pue JaJunH) SUONIPUOI [820] U0 paseq seate olydelboisAyd 1o sarels Jualayip ssoioe saloads uanib e oy Alen ued Aayl ‘sl jeyl ‘oij10ads-alls ale Sa109S

(2T 01 1) Mmo| pue ‘(8T 01 £T) aresspowl ‘(€2 01 6T) by ‘(62 01 ¥2) ubly A1an ‘(gg 01 0g) ybiy Ajpwanxa :sauobared Alioud uoneAIasuod aAl Jo dUo 0} sa10ads e ubisse 01 pasn uayl

Sl ‘Ge 01 7 wolJy sabuel snyl Yyoiym ‘alods uladuod aaleinwng ay] “(sbuel [eqolb 01 aAe[al uonnguisip pue asuepunge) asueuodwi eare pue ‘pual; uonendod asuinoid oiydesboisAyd
1o arels ‘aauinold alydeiboisAyd Jo arels uiyum Buipaaig-uou o} syealy) ‘aauinoid oiydesboisAyd 1o arers uiyum Buipaaiq 03 siealyl ‘uonnguisip Buusiuim feqolb ‘uonngisip
Buipaaiq reqolb ‘aouepunge eqo|b :paredinxa awo2aq 03 [enualod ,sal0ads e 109)481 Teyl eLIBIIO UaAas Ul (U1aduod ybiy) g 01 (UIB2u0d MOJ) T WOoJ) 8109s Xuel e paubisse ale salnads

“(aress Aq) Ajreanjod o (sauinoud alydesboisAyd Aq) Ajjesibojoos Jayiie paulap aq ued reyl awayds uoneziuoud paseq AjeolydelBosb e Buisn s8100s uIgou0d sedads subisse Hid

6 1T 0T 0T 6 6 8 ¢t 0T - - - - moJlieds asnoH
7T 7T T - €T 9T €T 7T 7T - - - - Meaqsolb Buiuang
€T cT €T - cT V1 €T 4 17 - - - - youypjob uesuswy
qT 9T ST - ST LT 9T ST QT - a - - youypjoh 1assa
€T 71 11 - ST ¢l ¢l ST ¢l - - - - unpysIs auld

- - - - - - VvIN - V/IN - - - - [lodpas uowwo)
9T 9T 9T - 8T qT GT 9T GT - - - - [110SS0.2 pay
17 cT 0T - 6 0T V1 0T cT - - - - youiy asnoH
8T 8T 9T - 8T 8T 8T 8T 8T - - - - youiy s,uissed
9T ST - - 9T 8T 9T 9T qT - - - - yeaqsolb auld

- - €c - - 14 - - - - - - - youi-Asou xoelg
T¢ [44 T¢ 0c¢ - T¢ T¢ 0¢ (44 - - - - 9|00 SN0J3S
448 48 408 469 49 4N JAN 0D 2V -086T V¥66T1-996T V66T-086T V661-996T ,se1oads

guolbal olydesboisAyd Aq 8109s H|d

oleis Aq 2109s 4|d

JBOLIBWY ‘N UJBISOM

ummcﬁ Meo |pques

4Pua11 uonrendod

(‘fuo)d) O xipuaddy

USDA Forest Service Gen. Tech. Rep. RMRS-GTR-48. 2000

30






RMRS

ROCKY MOUNTAIN RESEARCH STATION

The Rocky Mountain Research Station develops scientific informa-
tion and technology to improve management, protection, and use of
the forests and rangelands. Research is designed to meet the needs
of National Forest managers, Federal and State agencies, public and
private organizations, academic institutions, industry, and individuals.

Studies accelerate solutions to problems involving ecosystems,
range, forests, water, recreation, fire, resource inventory, land recla-
mation, community sustainability, forest engineering technology,
multiple use economics, wildlife and fish habitat, and forest insects
and diseases. Studies are conducted cooperatively, and applications
may be found worldwide.

Research Locations

Flagstaff, Arizona Reno, Nevada

Fort Collins, Colorado* Albuquerque, New Mexico
Boise, ldaho Rapid City, South Dakota
Moscow, Idaho Logan, Utah

Bozeman, Montana Ogden, Utah

Missoula, Montana Provo, Utah

Lincoln, Nebraska Laramie, Wyoming

*Station Headquarters, 240 West Prospect Road, Fort Collins, CO 80526

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, gender, religion,
age, disability, political beliefs, sexual orientation, and marital or familial status.
(Not all prohibited bases apply to all programs.) Persons with disabilities who
require alternative means for communication of program information (Braille, large
print, audiotape, etc.) should contact USDA’s TARGET Center at 202-720-2600
(voice and TDD).

Tofile acomplaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington,
DC 20250-9410 or call 202-720-5964 (voice or TDD). USDA is an equal opportu-
nity provider and employer.
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