Gladfelter (1966) in Idaho.
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Figure 2. Change in vegetation with time following burning.

" palatable species being bitterbrush, curlleaf

mountain mahogany (C. ledifolius), true mountain
mahogany (C. montanus), and cliffrose. Other studies
also emphasize the importance of a variety of species,
including shrubs, grasses, and forbs, in the diet

of deer (Smith and Doell 1968, Wood et al. 1970,
Troutfand~Thiessenml973)~Leach~}956;”Dealy“1971,'
Wight and Fisser 1968, Reynolds 1964). In south-
eastern Utah, where sagebrush, juniper, and pianyon
were the only species present, stomach analyses
revealed that sagebrush constituted as much as 80.
percent of the deer diet in Uctober (Julander 1952).
Thus deer were making heavy inroads on their winter
forage supply as early as late October.

The report by Kufeld et al. (1973) revealed that
during winter, shrubs and trees average 74 percent
of the mule deér diet, forbs 15 percent, grasses,
sedges, and rushes 1l percent. However, the
percentage of grasses and grasslike plants in the
winter diet ranged from 0O to 53 percent among the 99
selected studies. During spring, the average
coasumption of forbs rose to 25 perceat of the diet,
grasses to 26 percent, and woody species dropped to
49 percent. Again, use of grasses varied greatly,

.ranging from 4 to 64 percent of the diet for the

studies summarized. During summer, the percentage
of shrubs and trees in the diet remained at an
average 49 percent, forbs increased to an average
48 percent, and grasses dropped to 3 percent. The
composition of forbs varied from 3 to 77 percent
among the various studies; grasses and grasslike
plants ranged from 0 to 22 percent.

. Mule deer tend to seek the shelter of trees
during heavy winter storms, not unliKe the white-
tailed deeT (Odocoileus virginianus) observed by

He found that activity
increased before storms or high winds, but decreased
during storms. The deer chose paths of least
resistance and avoided snowdrifts that accumulated in
open areas and orn some ridges. Ln winter, those deer
bedded dowm wuch earlier thaa in summer, usually
under a tree or other heavy cover. Increased length
of bedding was accompanied by low temperatures and
high humidity. .
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Published informarion on use of pinyon-
juniper woodland by elk {Cervus canadensis) is
scarce compared to that for deer. Wight and Fisser
(1568) reported some use by elk of the pinyon-
juniper woodland in merthwest Wyoming as a source
of food, shelter, and cover; in addition to extensive
use of the area by deer as a winter and spring
range. Kufeld (1973) aisoc reported that Jjuniper is
moderately palatable te e1k in winter and IS
slightly used by these animals in fall aad spring.
In southern Colorado, jmaiper comprised 8 percent of
the diet of elk in"Sprimg, 4 percent in aurwmn and
winter, and less than 1 percent in summer (Hansen
and Reid 1975).

- In Utah, elk make considerable use of the
pinyon-juniper type in winter, especially where
these trees are associzred with mountain mahogany
(Cercocarpus ledifoli»s) and other palatable shrubs
(Homer Stapley, Utzh State Dep. of Natural
Resources, Salt Lake City, personal communication).
A small herd on the Indian Peaks area in south-
western Utah spends comsiderable time in pinyon-
juniper year round. Tke capacity of this area is
limited to a herd of about 20 to 30 head.

On the Dutton Rangze east of Panguitch, the
pinyon—juniper is not particularly good summer range
for elk; so they spend most of the summer in lower
canyon bottoms where there are small meadows (Floyd
Coles, Utah State Dept. of Natural Resources,

Cedar City, Utah, persomal communication). In
September as the rut begins, elk move higher up the
mountain slopes and oftea winter on south-facing
slopes to 9,000 feet elevation. Pinyon-juniper trees
are intermixed with mahogany and other shrubby
species on the intermesdiate slopes. As elsewhere,
the trees serve more as cover and shelter for elk
than as food. Elk usually are found where there is

a mixture of shrub species upon which they browse

in winter.

From 1970 to 1974, elk use in winter averaged
20 days per acre for six different plnyon-juniper
areas on the Manti-LaSal National Foresrt (Coy
Jemmett, U. S. Forest Sarvice, Price, Utah,
personal communication). Average use was highest on
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Biddlecomb Ridge (43 elk days per acre) and South
Trail Mountain (42 elk days per acre). Heaviest use
on South Trail Mountain was 117 elk days use per acre
the winter of 1970-71l. Heaviest use on Biddlecomb
Ridge was 80 elk days use per acre the winter of
1973-74.

Desert bighorn sheep (Ovis nelsoni) utilize
pinyon-juniper range in rough areas otherwise suitable
for bighorn habitat. Yoakum (1971) quoted Buechner
to the effect that bighorns inhabited most of the
lands in the Southwest when the white man first came
to North America. Hunting, competition with domestic
livestock, and decrease of available habitfat contri-
buted to the drastic reduction of these animals from
the 1850s to the 1950s.

Wilson (1968) reported on the distribution of
desert bighorn sheep in the White Canyon area of
southeastern Utah wherea part of their range is
occupied by pinyon-juniper woodland. Between 124 and
144 bighorns in scattered bunches in the study area
made up the total population of these animals. Adult
rams tend to utilize the higher, more remote, rocky
areas, but ewes, lambs, and immature rams 1 to 3
years old use steep, talus slopes, and lower mesas
and canyons. High rims and buttes afford most
protection for the animals. On Wingate Mesa, which
is utilized by rams in summer, use increases
proportionately as tree density thins out toward the
southwest end of the mesa. Over the entire study
area, lack of available free water was the most
limiting factor to the bighorn populations. But
internal parasites and competition for forage and
water by deer and cattle in certain areas also
limited pepulation growth.

A herd of about 130 buffalo (Bison bison) roams
through the pinyon-juniper woodland in the Henry
Mountain area of southern Utah (Homer Stapley, Utah
State Department of Natural Resources, Salt Lake
City). When disturbed by man, the herd heads into
the pinyon-juniper woodland where trees offer
protection from view. These animals forage mostly on
understory grasses.

The pronghorn antelope (Antilocapra americana)
also uses the pygmy forest to some extent. The
animal is found mostly on the fringes of the type
where the pygmy forest intergrades with more open
vegetation. A feeding trial with fenced antelope
showed these animals preferred big sagebrush, black
‘sagebrush, and juniper in that order over 13 other
species. Single-leaf pinyon was fifth in order of
preference, behind cliffrose (Smith et al. 1965).

Wild horses use the pinyon-juniper woodland
extensively in various parts of the West; the Cedar
City District of the Bureau of Land Management is
typical. A total of 256 horses were counted from
the air in January 1975, about 80 percent of the total
number of horses in that district (Stanley Adams,
Bureau of Land Management, Cedar City, Utah). The
average annual increase is estimated to be about 18
percent, but varies from O to 42 percent among
different bands. Most bands are small, 2 to 11
head, with a dominant stallion in each. Some bands
were found that consist of 5 to 6 stallions only.
Apparently, these animals were driven away from other
bands by dominant stallions. Most colts, which are
born from March through October, come in May. Horses
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use south-facing slopes in winter and often eat

such shrubs as cliffrose, bitterbrush, sagebrush, .
rabbitbrush, and oak leaves in fall. Certain
rehabilitated areas that have been seeded to grasses
are used heavily by horses year round. One of these,
approximately 1,200 acres in size (Bibkle Springs), is
well utilized by about 55 horses when cattle enter
the area in late spring. This usage causes great
anxiety among stockmen who run permitted cattle on’
the area. :

Predators

Rasmussen (1941) reported that the mountain
lioa (Felix concolor) was a major predator on the
Kaibab Forest deer herd and that as many as two
deer per week might be taken per lioa. He reported
further that the coyote (Canis latrans) was a factor
in deer predation and that coyote numbers on the
Kaibab Plateau during winter were two or three times
greater than in summer. Rasmussen is quoted as
follows: ". . . many dead deer were found and a
great number had not been disturbed by carnmivores,
while numerous others showed definite evidence of
having been killed by coyotes. A preference for
meat of its own killing or freshly killed meat was
clearly indicated . . ." He stated further that
small rodents were the coyote's main year-long food.

Rasmussen (1941) reported that bobcats (Lynx
rufus) were found wherever cliffs and ledges were
present on the Kaibab pinyon-juniper woodland and
that their food.consisted of small rodents, some
birds, and an occasional fawn.

4 study by Beale and Smith (1973) on arntelope
herd productivity on the Desert Experimental Range
in southwestern Utah showed that 61.5 percent of
all mortality among antelope fawns, excluding fawns
that were abandoned; was due to bobcats. Most kills
occurred in a general area where dry washes were

- present and juniper trees growing in the washes

formed stringers leading out into the valley.
Although antelope were confined to some extent, it
is doubtful that fences were a direct factor in
fawn mortality. Co.

The badgef (Taxidea taxus) and weasel (Mustela
frenata) inhabit certain areas where pinyon and
junipers grow and where small mammals are available

as prey.

Porcupines, Rabbits, and Small Mammals

Porcupines (Erethizon epixanthum) can be
permanent residents in the pinyon~juniper ecosystem
in such areas as Mesa Verde National Park where the
mesa ranges from 6,500 to 8,500 ft. in elevationa.
The rock cliffs and talus slopes in relatively
inaccessible canyons on the edges of the mesa
provide ample den sites for porcupines add offer
protection from predators (Spencer 1964). Spencer
used dendrochronological techniques on pinyon pine
in Mesa Verdeé National Park to determine the
abundance of porcupines over the past several
centuries. Four of the population eruptions in the
last 120 years were centered in 1845, 1885, 1905,
and 1935. The 1905 eruption covered a period of
about 12 years, whereas evidence of the other three
eruptions covered about 20 years. From scars on a
few older trees, he determined that four earlier



eruptions had centered in the years 1716, 1745,
1785, and 1815.

The range of desert cottontail rabbits
(Silvilagus audubonii) extends over 60 million acres
of pinyon-juniper woodland in the Rocky Mountain and
Intermountain regions (Kundaeli and Reynolds 1972).

. In undisturbed pinyon-juatper areas, use by cotton-
tails was greatestwhere vegetation compositipn
averaged 85 trees, 85 shrubs, and 270 pounds of grass
per acre. However, it was determined that if
sufficient shrubs are present the habitat will be
occupied by cottontails whether living trees are
bresent Or not. Cottontail use grew as shrubs
increased from 53 to 85 per acre, but decreased as

.shrubs increased from 85 to 125 per acre. Tree
density above 160 trees per acre suppresses shrub
abundance. In tree-removal programs, cottontail use
wvas depressed unless a mixture of 70 to 90 downed
trees and shrubs remained. Where shrubs alone were
that numerous, the habitat was not improved by leaving
downed trees. A range of 150 to 320 pounds per acre
of herbaceous vegetation didn't seem to affect
cottontail use. Black-tailed jackrabbits (Lepus
californicus) are scattered throughout the pinyon-
Juaiper ecosystem, and the white-tailed Jackrabbit
(Zepus townsendii) occurs in some areas. In years of
heavy snows, jackrabbits often concentrate in the
Pinyon-juniper woodland, :

A study of small mammals in the pinyen~juniper
woodland of westcentral Utah showed rhat of 13
species taken, deer mice (Permyscus maniculatus)
comprised 83 percent of the catch (Baker and .
Frischknecht 1973). ‘Other species included Great
Basin pocket mice (Perogna;hus parvus); long-tailed
voles (Microtus longicaudus); western harvest mice
(Reithrodontomys megalotis); chisel-toothed kangaroo
rats (Dipodomys microps); Nutrall's cottontails
(Sylvilagus nuttallii); sagebrush voles (Lagurus
curtatus); desert woodrats (Weotoma lepida); pinyon
mice (Peromyscus truei); least chipmunks (Eutamias
minimus); cliff chipnunks (Eutamias dorsalis); rock
squirrels (Spermophilus variegatus); and northern
grasshopper mice (Onychomys leucogaster). In another
study of small mammals in nearby sagebrush-grass
communities, eight of these same species were taken;
the two species of chipmunks, sagebrush vole and rock
squirrel, were not taken; and the traps used (Museum
Special) were not adapted to taking cottontails
(Black and Frischknecht 1971). 1In this general area,
wainly above 6,500 feet, long-tailed voles in a
peak population year girdled and killed big sagebrush
and other shrub species on open areas adjacent to-
pinyon-juniper woodland (Frischknecht and Baker 1972).

The pinyon-juniper woodland on the LaSal .
Mountains in southeastern Utah is the habitat of the
pinyon mouse and three kinds of woodrats: Mexican
woodrat (Neotoma mexicana), white-throated woodrat
{N. albigula), and the bushy-tailed woodrat (.
cinerea)(Bradley 1971). Other species found on the
lower edge of the community are the Colorado chipmunk
(Eutamius quadrivittatus), the apache mouse
(Perognathus apache), ord's kangaroo rat, canyon
mouse (Peromyscus crinitus), the western harvest
mouse, the northern grasshopper mouse, the white-
tailed antelope squirrel (Ammospermophilus leucurus),
the rock squirrel, the Zuni prairie dog (Cynomys
gunnisoni), and the desert cottontail. The least
chipmunk and Nuttall's cottontail were found in the

upper part of the pinyon-juniper community and as
high as the spruce-fir community. The deer mouse

1s found within every vegetation zone of the LaSal
Mountains and the porcupine occurs in all communities
except the alpine' tundra. :

During an 8-year study of small mammals on
Pinyon-juniper deer range in western Coloradn, deer
mice and pinyon mice were the most abundant of the-
Seven species taken (Shepherd 1972). The author
concluded that these mice were probably more
beneficial than detriwental on a pinyon-juniper~deer
range because they consume large quantities of
insects. Population highs for pinyon mice may ba
more than 25 times population lows. Combined
populations of pinyon mice and deer mice were
estimated to vary from 0 to 8.15 animals per acre.
During population highs, mouse population density
would be about 10 aaimals per acre. Other species
trapped during the 8 years of study were the brush
mouse (Peromyscus boylii rowleyi); the western harvest
mouse (Reithrodontomys megalotis aztecus); the T
Mexican vole (Microtus mexicanus mogollonensis); the
Colorado chipmunk (Eutamius guadrivittatus hopiensis);
and the least chipmunk (Eutamius minimus operarius).

The desert wozdrat (Neotoma lepida), identified
with pinyon-juniper woodland and active year round,
has received special study by Rasmussen (1941) and
Stones (1960). Woodrat nests are located about
the stump of 2 pinyon or juniper. Rasmussen
reported that one of these nests contained N
approximately 10 bushels of materials, 85 percent of
which was sticks and twigs of juniper, pinyon; and -
other available plant species; 5 percent empty
pinyon cones; 4 percent bones of animals; 2 percent
rocks,; 1 percest opumtia cactus; 1 percent mush-
rooms; and 2 percent deer hide and hair. The nest
also contained 28out one-half pound of pinyon nuts
and a small amownt of juniper berries. In certain
portions of the pinvon-juniper woodland, there was
approximately ozshouse per 1-1/4 acres.- Other
mammals of the commuaity included the pinyon mouse,
the deer mouse, the Utah cliff chipmunk, the
Jackrabbit (Lepus californicus), the cottontail, the
rock squirrel, the porcupine, and the gray fox
(Urocyon littoralisy.

Of 233 woodrar houses visited near Jericho in
west—central Utah, 90 percent were in direct
association with live junipers, 6.4 percent were in
dead trees or fallen limbs, 2.6 percent were on open
ground, and 1.3 percent were in sagebrush (Stones
1960). Most houses in juniper were at the base of
the tree, a few wers in the -middle portion of the
tree, and one was in the top of a tree. Food
caches were almost all of juniper berries and fresh
juniper foliage; pinyon does not occur in this
immediate area. Several other kinds of small
mammals were captured at the woodrat nest, including
kangaroo rats, pinyon mice, least chipmunk, deer
mice, and pocket mice. The woodrat population
ranged from 1 to 3 adults per acre to 8.5 adults
per acre in a mixed juniper-sagebrush community.
This area seems to have had an unusually high
population of woodrats compared to most areas I
have studied.

Reynolds (1966) observed Abert's squirrel

(Sciurus aberti Woodhouse) feeding on pinyon pine
near Silver City, New Mexico, in April 1965.
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Numeszrus pinyon trees had terminal twigs clipped by
squiarels, and twigs formed almost a complete =ar
benezth some treés. Portions of pinyon twigs without
needles were stripped of bark as were ponderosa pine
twigs, which were also utilized heavily by squirrels
in th#s area. Several inches of inner bark behind

‘the erminal needle portion was stripped from the

ponderssa pine twigs found. Reynolds (1966) suggested
that wiiere small clumps of ponderosa pine are

+ surromaded by pinyon trees, a border of pinyon should

. Lesser Fighthawk

. Northern Shrike

-

be mafintained around the ponderosa pine clump to
supplezent ;he squirrels’ food supply.

Eirds

¥any species of birds are associated with the
pinyom-juniper ecosystem; some are permanent residents,
some summer residents, and some winter residents,
depending upon location. . Sixty species of birds were
listed recently by Behle and Perry (1975) as occurring
in pingon-juniper in Utah (appendix A). The follow-
ing species not reported by Behle and Perry as being
found #a pinyon-juniper in Utah were listed in an
earlier publication by Woodbury and Cottam (1962).

Rough-legged Hawk
Bald Eazgle-

Buteo lagopus

Chordeiles acutipennis
Selasphorus rufus
Colaptes cafer
Nucifraga columbiana
Troglodytes troglodytes
Lanius excubitor
Acanthis flammea

Junco hyemalis

Spizellia arborea

Rufous Hurmingbird

Red-shafted Flicker
Clark’s Nutcracker

Winter Wren '

Comion Redpoll
Slate-colored Junco
Tree. Sparrow

) In a 2-year study of nesting ecology of the
ferruginous hawk in west-central Utah, Weston (1968)
observed Z7 occupied nests—il in Utah Jjunipers, 1 in
cliffrose, 14 on the ground, and T o & CIiff. Also,
he observed 66 unoccupied nests of which 42 were on
the ground, 20 were in juniper trees, 1 was in a
cliffrose, and 3 were on cliffs. Nesting occurred from
March to July and the ferruginous hawk was gone by
September. By November, the bald eagle and rough-
legged hawk moved into this area and stayed until
Februvary or early March. Other raptors permanent in
this area included the golden eagle, Swainson's hawk,
Kestrel (sparrow hawk), red-tailed hawk, and . .great
horned owl.

In addition to the five permanent raptors listed
by Weston, Smith (1971) observed nests of the prairie
falcon, marsh hawk, Cooper's hawk, short-eared owl,
burrowing=sWI; and raved in the same general area.
Species nesting in JuriPer trees included the great
horned owl, red-tailed hawk, Swainson hawk, Cooper's

&k, ferrugindus Rawk, and kest¥EIST Ground nesters

"included the marsh hawk, burrowing owl, and short>eared

owl, in addition to some ferruginous hawks. Cliff
sites were used by the golden eagle, great horned owl,
red-tailed hawk, prairie falcon, and raven. These
five species also used abandoned quarries with steep
fronts for nesting as did the kestrel. Except for the
nests of kestrels, which were in small crevices within
tree trunks, tree nests were maianly in treetops.

Nests of kestrels in quarries were also in crevices——
8 to 32 feet above the quarry floor. The great horned
own did not build nests. Instead, it used old nests
of ravens, ferruginous or red-tailed hawks, or it
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Haliaeetus leucocephalus

laid eggs on the dirt or rock floors of crevices on
ledges. Of these nesters, ravens chose the most
remote and secluded areas for their nests.

In & srudy of birds in the Book C1iff Mountains
of eastern Utah, Wardy (1945) considered & species to
be permanent residents, bur only 3 were obligate to
pinyon~juniper: piayon jay, geay titmouse, and the
lead-colored bushtit, all of which nes: in rrees.

The bushtit also nests in ponderosa pine trees az
higher elevatioms. Five other species that are’
permanent residents but depend upon rocks and cliffs
for nesting included: the western red-tailed hawk,
golden eagle, kestrel, great horned owl, and
American raven. Fourteen other birds, mostly passer-
ines and primarily insect aad seed eaters, are
summer residents of this pygmy conifer area. Included
anong them are the broad-tailed hummingbird, ash-
throated flycatcher, Say's phoebe, and canyon wren.
Among the birds that nest in tree cavitiés is mountain
bluebird. Hardy indicated that bluebirds are

" greatly disturbed when the sparrow hawk or horned

owl appear, but do not seem to be alarmed by the
red-tailed hawk. .

Six species of birds that nest in the foliage of
trees include the magpie, western gnatcatcher
(Polioptila caerulea amoenissima), and black-throated
gray warbler. The common house finch has been found
in pygmy conifers in summer and is known to bring off
two broods of young. The western chipping sparrow
(Spizella passerina arizonae) nests in trees;
Brewer's sparrow nests in lower greasewood
(Sarcobatus vermiculatus) and sagebrush, but often
appears in the pygmy forest.

The mourning dove nests in trees as well as
upon the ground. Other ground nesting birds include
the lark sparrow and lesser nighthawk (Chordeiles
minor howelli). The latter merely deposits its eggs
on the ground beneath a tree. Red-tailed hawks
feed upon mourning doves, and the antelope ground
squirrel often destroys their eggs.

Birds nesting in cavities beneath rocks and other
semiunderground situations include the common rock
wren, whose predators imclude the striped racer
(Masticophis taeniatus taeniatus) and the desert
woodrat. The antelope ground squirrel may also be
destructive to these birds.

Woodbury and Russell (1945) reported that birds
characteristic of the pygmy conifer type in south-
eastern Utah and adjacent areas include four
permanent residents: pinyon ja gray titmouse, .
lead-colored bushtit, and desert Bewick wren. Birds
that breed in the pigmy conifer type include: poor
will, ash~throated flycatcher, gray flycatcher, blue-
gray flycatcher, and black-throated gray warbler.
Other birds common to the pinyon—juniper woodland,
but not necessarily limited to the area, are the
following permanent residents: kestrel, horned owl,
flicker, hairy woodpecker, mountain chicadee, white-
breasted nuthatch, and house finch. Breeders not
necessarily limited to the type include: mourning
dove, black-chinned hummingbird, Cassin's kingbird,
Say's phoebe, mountain and western bluebirds,
plumbeous (solitary) vireo, and chipping sparrow.

Rasmussen (1941) observed that the most
abundant resident birds on the Kaibab Plateau were

.



the gray titmouse, Woodhouse's jay, western redtailed
hawk, golden eagle, red-shafted flicker, pinyon jay,
lead-colored bushtit, and rock wren. Summer resident
birds include westefn chipping sparrow, black~throated
gray warbler, Rocky Mountain grosbeak (Guiraca
caerulea), western mourning dove, night hawk, northern
¢liff swallow, western lark sparrow, and desert
sparrow. Most common winter resident birds were
Shufeldt's junco, pink-sided junco, gray-headed junco,
red-backed junco, Rocky Mountain nuthatch, mountain
bluebird, western robin, and long-crested jay.

Balda (1969) reported that the oak~juniper wood-
land of southeastern Arizona supported 36 species of
birds having a total nesting density of 267 pairs
per 100 acres.

Each kind of bird found in the pygmy forest has
one or more characteristic differing from other birds
in the area that enables it to survive by partially
eliminating competition. These habits include getting
food, nesting incubation periods, and other adaptive

" characteristics.

Balda and Bateman (1971) studied a flock of about

250 pinyon jays northeast of Flagstaff, Arizona, for
2-1/2 years. From October through December, the flock
fed 2s a unit. During January and February, pairs
separated from the flock and courted in relative
isolation from the main feeding flock. A special
dining call was used by mdst members of the flock as
Cue to reassemble. Adult birds began nesting in late
February to mid-March. All nests were within a
traditional 230-acre breeding ground that had been
used-for-at least 4 years. In any one year, nests
were dispersed over about 120 acres. During
incubation and brooding, nesting females were fed by
their mates. Young birds were fed only by their
parents for the first 6 days; after that time, helpers
brought food to the young. Adults and young from
nearby nests formed communal units for feeding young
until late summer. Ia late sunmer, all feeding units
gathered on the pinyon-laden slopes within the home
range to gather and cache pinyon seeds, mostly on
traditional breeding grounds, indicating strong
reliance on pinyon nuts for reproduction. Individuals
from one flock did not nmingle with birds of other

 flocks and returned to their own flock even after a
separation of 21 miles. This flock maintained a well-
defined home range of about 8 square miles for 2
years, but left this home range the fall of 1970,
probably because of lack of pinyon nuts.

Reptiles

Diurnal reptiles probably represent the group of
animals best adapted to the hostile enviroament of
the pinyon-juniper ecosystem (Woodbury 1933). 1In
Zion National Park, the most important species are
the ring-necked lizard (Crotaphytus collaris baileyi
Stej.); the brown-shouldered lizard (Uta stansburiana
stansburiana B. & G.); the desert whiptail lizard
(Cnemidophorus tessellatus tessellatus Say); the red
racer snake (Masticophus flagellum frenatus Stej.);
" and the Great Basin rattlesnake (Crotalus confluentus
dutosus Klauber). The three lizards are insectivorous,
but the riagneck is also cannibalistic and preys on
other lizards. It is usually found on rocky slopes
.and hillsides and retreats under rocks for shelter.
The brown-shouldered lizard occupies rocky, bushy or
scrub forest types. It retreats under a bush or behind

a rock for shelter. ' The desert whiptail lizard
runs at great speed, is a ground dweller, and does
not climb either rocks or trees. The red racer's
food consists of lizards, bird eggs, young birds,
and small rodents. It is found in foothills and
valleys. The rattlesnake is a common inhabitant of
the pygmy forest. :

Reptiles found on the Kaibab pinyon-juniper
woodland include: the short-horned toad (Phrynosoma
douglassi); the sagebrush swift (Sceloporus graciosus);
the blue-bellied lizard (Sceloporus elongatus); the
brown-shouldered Uta; the western collared lizard;
the Great Basin rattlesnaka; the Grand Caayon

- rattlesnake; and the Great Basin gopher snake

(Pituophis catenifer) (Rasmussen 1941). The horned
toad is the most common reptile in the upper limits
of pinyon-juniper, averaging 6 to 8 animals per acre
in some areas. The four lizards occur in the lower
and more open areas. The Great Basin gopher snake
is found mainly in lower areas where sagebrush makes
up a great part of the community.

Invertebrates

Rasmussen .collected 83 species of invertebrates
in the pinyon-juniper community, but 37 of these
were taken only omce. Various groups accounted
for ‘certain percentages of the total number taken as
follows: spiders 25 percent, Chermidae 13 percent,
Formicidae 12 percent, other Hymenoptera (mostly
Ichneunmonidae) 8 percent, Diptera 10 percent,
Cicadellidae 9 percent, Hemiptera 6 percent,
Coleoptera 5 percent, Orthoptera 3 percent, and others

9 perceat.

'
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Ants were predominate on the ground surface.
The termite (Reticulitermes tumiceps Banks) made
galleries in both pinyon and juniper wood where
dead liubs were on the grouad. Considering all
invertebrates, the ground strata contained slightly
more animals per acre than other strata and shrub °
and tree strata averaged more animals per acre than
herb and grass strata. Two maximums in animal
numbers occurred in late May and a lesser one in
September. The total invertebrate population was
much less than other researchers had found in
deciduous forests of Illinois.

Woodbury (1933) indicated that because of
sparse, dry, ground litter ia Zion National Park,
snails, millipeds, and ground beetles are uncommon.
At certain periods, cicadas are conspicuous in the
trees because of their noisy singing. Larval stages
are spent underground for several years. Larvae
feed on live roots sometimes as deep as 4 feet.
Adult Tenebrionide beetles forage on the soil
surface; larval stages forage in the soil.

Such predaceous insects as the robberflies
(Asilidae) and bee flies (Bombyliidae) also complete
larval stages in the soil. Scorpions and centipedes
seek shelter under rocks during the daytime and
search out their prey at night. Tarantulas usually
use holes in the ground.

Insects often destroy 90 percent of the ‘pinyon
cone crop (Keen 1958). Staminate cones are often
attacked by small, white-yellow larvae in maturing
catkins. Subsequently, first-year cones are injured
by gall midges (Itonidae). In the second year, cane
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moths and cone beetles often cause extensive dumage.
Grasshoppers have been rcported to feed on the
surface of juniper berries, causing them to wither
and crack open. Juniper berries also are often )
heavily infested by a chalcid. In one instance, about
25 percent of the seeds of Juniperus occidentalis
were infested.

Certain plants that grow in openings in the
pinyon-juniper woodland are hosts for more species
of insects than might be found on the trees.. For
example, Jorgensen and Tingey (1968) reported that
over 300 species of insects were collected from
three species of native shrubs (big sagebrush, rubber
rabbitbrush, and bitterbrush) and one introduced grass
(crested wheatgrass) in several shrub-grass communities
interspersed among or near pinyon-juniper stands in
west-central Utah. Special study of thrips
{Thysanoptera) from this collection revealed that
these four species of plants were hosts for 20 species
of thrips, some of which damaged plants (Tingey
et al. 1972).

Riffle (1972) reported that two species of
nenatodes, Xiphenema americanum and Rotylenchus
pumilis, parasitized J. monosperma seedlings and
reduced root weights and root collar diameters. Four
of seven nematode species studied parasitized Pinus
edulis seedlings, but did not significantly reduce
seedling growth.

Seed Dispersal by Animals and Birds

After discussing certain faunal relationships,
I will consider tree seed dispersal by some of the
fauna, perhaps. the most important mutualistic effect
of pinyon-juniper-fauna relationships.

) At Béﬁﬁg}e, we have found dehulled juniper seeds
in cheek pouches of Great Basin pocket mice, chisel-
toothed kangaroo rats, and chipmunks. Also, we have
found dehulled juniper seeds in rabbit pellets up to-

‘- one~quarter mile away from the nearest juniper tree.

Johnsen (1962) reported that some seeds passed
by animals germinate more readily than others. Also,
that seeds remain viable for many years: 16 percent
of alligator juniper (J. deppeana) seeds germinated
after 9 years; 17 percent of Utah juniper seeds
germinated after 45 years; and 54 percent of one-
seed juniper germinated after 21 years. Inyasion

-of grasslands by junipers has been attrib d to
-distribution Of seeds by animals (Parker 1945).

In Texas, racoons, foxes, wildcats, chipmunks,
and other animals eat juniper fruits, and seeds can
be found in their feces. Phillips (1910) observed

that chipmunks and other squirrels in South Dakota
had from 14 to 51 berries in their cheek pouches.

Smith (1948) referred to work by Wolff, who
" found that from October to February half of the food
that jackrabbits eat in the redberry juniper area is
the fYuit of chat tree, and Lhat rabbits. dispersed
approximately 310,000 seeds per acre. —Rabbits passed
8€eds as much as 1 mile from trees. Cottontails
pEZEE?"KEEE‘?3?‘333537’3355535‘522&s to redberry

Juniper seeds.
f

Phillips (1910) reported on use of juniper seeds
by birds and indicated that birds are the most
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important means of seed distribution. Juniper seeds
are available to birds and animals from the time .
sceds mature in fall until late the roITowing spring,
when many other seeds are covered by snow. Phillips
notedThat E. K. MEAINS; EXperimenting with a caged
waxwing (Bombycilla garrulus), found that more than
900 berries of Juniperus scopulorum passed through
the bird in 5 hours. Phillips reported further

that robins have been observed feeding in juniper
trees in flocks of 20 or more per tree. He also
mentioned that fence rows are often lined by
junipers that have grown from seeds distributed by
birds and which exist long after the fence has
disappeared. Junipers often occur also under
ponderosa pines and hardwoods where birds have
roosted. 'On poor sites in New Mexico, 90 to 95
percent of all reproduction OFf Juniperus monosperma
and alligator juniper was the result of bird
dispersal.

Phillips (1910) stated that the Biological
Survey had found juniper berries were eaten by the
following birds: Canada grouse (Canachites
canadensis), common crow, trail flycatcher (Fitrailli),
pPlumed quail (Oreortyx plumiferus), sharp tailed
grouse (Pediocecetes phasianellus), robin, black
capped chickadee, kingbird, Bohemian waxwing, wild
turkey (Meleagris gallopavo), cedar waxwing, purple
finch, yellow-shafted flicker, Myrtle warbler,
downey woodpecker, evening grosbeak, hermit thrush,
white-tailed ptarmigan (Lagopus leucurus), mock-
ingbird (Mimus polyglottos), fox sparrow (Passerella
illaca), pine grosbeak (Pinicola enucleator), Say's
phoebe, bIuebird, yellow-bellied sapsucker -

(Sphyrapicus varius). ~

Many species of fauna use the pinyon-juniper
ecosystem during the year; permanent residents are
fewer in number. Perhaps the most characteristic
small mammals are the woodrat and the pinyon mouse.
Birds considered to be obligate to pinyon-juniper
are the pinyon jay, the titmouse, and the lead-
colored bushtit.

Summary and Conclusions

Deer is a dominant species in the pygmy forest
and the most important game species in the ecosysrem.
Elk are often there in winter, at which time deer
are also numerous. Pronghorn antelepe are often
found on the fringes of the pygmy forest where they
have access to more open areas of sagebrush and
salt-desert shrub commuriities. Desert bighorns are
found in the pinyon-juniper woodland, but their
habitat is determined more by the rough, steep
topography, which gives them maximum protection
from their enemies, than by the trees themselves.
Where herbaceous species and shrubs are present
for forage, wild horses use this forest type
extensively year round. In southeastern Utah, a
herd @f buffalo also roams through the tree type,
which provides cover as it does for other animals.

The main carnivores in the ecosystem are the
mountain lion, coyote, bobcat, badger, and weasel.
Numbers of mountain lions and coyotes increase
during winter when deep snows force them and their
main prey species down from higher ranges.

Porcupines, jackrébbits, and cottontails use
pinyon—juniper ar@as extensively, but they are not




necessarily permanent residents. The small mammals
found in a given area of the:pinyon-juniper woodlaad
might belong to less than a dozen species, even where
shrub and herbaceous plants provide a diversity of
habitat. Usually not more than a half dozen reptile
species are found in pinyon-juniper areas, except
where rocks and cliffs provide additional habitat.

Except for invertebrates, birds constitute the
majority of faunal species in the pinyon-juniper
ecosystem. At least 75 species of birds are there
some time during the year. This number includes
about a dozen species of raptorial birds. Approxi-
mately half of these nest in trees; the other half
depend more upon cliffs, quarries, and ground sites
for nesting.

The presence of both pinyon and juniper trees )
on many areas provides food for many wildlife species
that eat the highly nutritious seeds. A mutualistic
relationship exists between the trees that produce
food and the animals the disperse seeds, thereby
insurlng perpetuation of trees. Large crops of
seeds might well stimulate reproduction in birds and
certain animal species; at least, this is known to
be true of pinyon pine comes and the pinyon jay.

The mere sight of greemn cones stimulated reproduction
in experimental birds in New Mexico (Ligon 1974).

Juniper berries are more consistently available
than pinyon muts.
part of the year, and they are not s6 completely
destToyed by IRSECTS 2S PIAy6n nuts. - This last
could account for the fact that juniper§ often invade
adjacent plant CommUnifties P o ¥ o 3 Tq.
HoweveT, the reverse situation exists in the Pine
Nuts Mountains of western Nevada where pinyon trees
comprise over 90 percent of the tree communities.
These observations suggest that the primary invasion
by one or the other species is related to the total
volume of seeds produced and dispersed.

Because many species of birds and animals
disperse seeds of these pygmy conifers, it can be
expected that the tree community will continue to
expand. One author concluded that the pinyon—-juniper
ecosystem has expanded sixfold since settlement
in the mid-1800s.

The great challenge to resource managers is to
achieve a proper balance among trees, shrubs, and
herbaceous plants so as to benefit wildlife and
other demands and uses. These last include grazing
by domestic livestock, tree products, recreation, and
.watershed values.

The viewpoint expressed by Stearns and Creed
(1964) would seem to apply to the pinyon-juniper
pjgmy forest as well as to major forest types:

'. « .+ land management plans to benefir wildlife
should provide maximum diversity of forest types and
adequate harvest of game populations. Whereas

s nature once provided this diversity through catas—
trophic events, wind storms, fires, insect and
disease epidemics, etc., the resource manger must

now do for wildlife what catastrophic events once did.
The outlook for the wildlife resources is far brighter

with intensively managed forests than without.”

Multiple use management with due considerations
for all demands and uses for its products seems the

The Berries remain on trees a large
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best approach for managing the resources of the
pinyon~juniper ecosystem.
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he pinyon-juniper woodland is a widespread

ecosystem of the North American West. Estimates
of its current extent vary widely, depending on how the
habitat is defined and delineated. A recent estimate is
55.6 million acres (22.5 million ha; Mitchell and Roberts
1999). It is widely regarded that the extent of pinyon-
juniper is increasing as some grassiands and shrublands
are being transformed by pinyon-juniper encroachment.
This expansion has been facilitated by a combination of
climatic changes, fire suppression and, in some areas,
overgrazing, which has removed the grassy under-
story that ordinarily would carry a fire. In some areas,
pinyon-juniper woodlands are moving back into areas
that formerly were woodlands but had been cleared in
the late 1800s and early 1900s to meet the demand for
pinyon-juniper wood products. In other areas, juniper is
expanding into grasslands and shrublands where it had
never been recorded before. Some researchers main-
tain that, at least in some areas, pinyon-juniper occurs
in a dynamic equilibrium with adjacent vegetation types
and that the expansion is part of a natural cycle inde-
pendent of or, at best, facilitated by, human activities
(Belsky 1996; Swetnam et al. 1999). These and other
topics are still being debated; a number of conferences
and symposia have been held to bring together re-
searchers and managers who work in pinyon-juniper in
order to share knowledge and identify information gaps
that still exist (e.g., Gifford and Busby 1975; Aldon

Why Share?

--- more than 70 species are known to breed in pinyon-
juniper woodland --- although perhaps no more than
20-30 species may occur at any one site (Balda 1987;
Balda and Masters 1980; Paulin et al. 1999). Pinyon-
juniper woodlands support one of the highest propor-
tions of obligate or semi-obligate bird species among
forest types in the West (Paulin et al. 1999). Species
closely tied to pinyon-juniper (scientific names of all .
species mentioned in the text are listed in the Appen-
dix) include Black-chinned Hummingbird, Ash-throated
Flycatcher, Cassin's Kingbird, Gray Flycatcher, West-
ern Scrub-Jay, Pinyon Jay, Juniper Titmouse, Bushtit,
Bewick's Wren, Northern Mockingbird, Blue-gray
Gnatcatcher, Gray Vireo, Black-throated Gray Warbler,
Lark Sparrow, and Black-chinned Sparrow (Balda and
Masters 1980). However, little information is available SJ
on management practices that benefit bird communitie

in pinyon-juniper woodlands.

Birds can be useful indicators of biological integrity
and ecosystem health (Hutto 1998). They fill this role
because they comprise a diverse group of specialists
that occupy a broad range of habitats, are sensitive to
environmental changes, and reflect the abundance and
diversity of other organisms with which they coex-

ist. Responses by bird communities to environmental

and Loring 1977; Everett 1987; Aldon and Shaw
1993; Monsen and Stevens 1999). What has come
out of those gatherings is an appreciation for the
habitat itself and a recognition of the need for more
information.

While the body of knowledge regarding pinyon-
juniper woodlands grows steadily, some synthesis of
the existing knowledge is in order so that landown-
ers and land managers can go about their business of
caring for the land. One area where such a synthesis
is needed, where an information vacuum exists, is in
the area of managing pinyon-juniper woodlands to
benefit birds.

Across a broad spectrum of habitat types, no wildlife
group is as species-rich, as visible, or as vocal as birds.
Pinyon-juniper woodlands are no exception. The
pinyon-juniper bird community, especially in mature
stands, contains a high number and variety of birds

US Geological Survey 1999
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changes are well documented, and changes in bird
communities often reflect the effects of resource
management, conservation, restoration, and environ-
mental degradation. There is a strong and growing
interest, both nationally and internationally, to manage
and conserve bird populations. Examples of this interest
include the numerous bird conservation plans that have
recently been completed (e.g., Brown et al. 2001, Don-
aldson et al. 2000, Kushlan et al. 2002, North American
Waterfowl Management Plan Committee 1998; Rich et
al. 2004).

Birds are a tremendous economic resource in and of
themselves. Birds provide untold billions of dollars in
ecosystem services as pollinators and seed dispersers
of ecologically and economically important plants, and
as predators on insect pests in forested and agricultural
landscapes. Birds are also the basis for a recreation-
related economic boon. A recent federal report found
that 46 million birdwatchers across the United States
spent $32 billion in 2001 on bird watching and related

“activities (U.S. Fish and Wildlife Service and U.S. Census

Bureau 2002). This spending generated $85 billion in
overall economic output and $13 billion in federal and
state income taxes, and supported more than 863,000
jobs. Communities in pinyon-juniper country shared in
this economic vitalization since certain bird species can
only be seen in pinyon-juniper habitats and others reach
their highest densities in pinyon-juniper.

Renee Rondéau, C lorado Natur | Heritage Program

Pinyons and junipers rely heavily on animals for seed
distribution, a dependence that makes the pinyon-
juniper woodland unique. Other forest types may
require animals to disperse some seeds of some
plant species, but in pinyon-juniper, animals are criti-
cal to the dlspersal of the seeds of the domlnant tree

‘ ds ThIS umque ecologtcal relatlonshlp is yet
another reason for landowners and land managers
to share pinyon-juniper woodiands with birds and
other wildlife.

The purpose of this document is to provide informa-
tion on the management of pinyon-juniper wood-
lands that will benefit individual bird species and

- bird communities while still using the woodlands for

other purposes. This information will be useful to
private landowners and natural resource managers
on public lands in developing more comprehensive
management strategies that benefit the long-term
health and productivity of pinyon-juniper communi- .
ties throughout the western U.S.
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Pinyons are low-growing, rounded pines with one
to five needles per bundle (fascicle), depending on
species. The pinyon pine is represented by about | |
species, the two most widespread species in the West
being the singleleaf pinyon and the Colorado pinyon.
The other nine species are found primarily in Mexico,
with some ranges extending into the southern portions
of California, Arizona, New Mexico, and Texas (Lanner
1981).

Junipers are also conifers but with overlapping scales for
leaves and seed-bearing cones that resemble small ber-
ries. Junipers associated
with pinyon-juniper
woodlands include
about 17 species,
including some in
Mexnco The'

widespread species
are Rocky Mountain
juniper and west-

ern juniper (Lanner

BLM-Grand Junction Field Office

Temperature and moisture play leading roles in the
distribution of pinyon and juniper. Pinyon-juniper
woodlands occur where annual precipitation is just 8-20
inches (200-500 mm) (West et al. 1975). That precipita-
tion is delivered as winter snow, spring rain, and infre-
quent summer thunderstorms. Although mixed stands
of pinyon and juniper abound, pure stands of either also
occur. Junipers are more tolerant of drought and cold
and therefore often dominate at the lower elevations
and sometimes at the higher elevations, although the
increased moisture usually associated with higher eleva-
tions tends to favor pinyons (West 1999).

At higher elevations, junipers may drop out entirely, and
pinyons grow larger and in denser stands (Pieper 1977).
Both pinyons and junipers have wide elevational ranges,
occurring from 2,700 to | 1,000 feet (820-3,400 m)

oss ad biooical soil crust in a pmyon-jiper woodland

(California Partners in Flight 2002; Neel 1999; Parrish et
al. 2002); species associated with pinyon-juniper range
from Joshua tree and barrel cactus at low elevations

to limber pine and bristlecone pine at high elevations
(Tausch 1999a).

The soils in some pinyon-juniper woodlands are held
in place by a biological soil crust --- 2 complex com-
munity of mosses, lichens, fungi, and algae forming a soil
surface layer up to several inches thick. This gray-green
crust is firm enough to hold soil in place if undisturbed,
but easily breaks down under traffic from humans,
vehicles, or livestock
(Lanner 1981). The crust
is predominantly moss
& within the dripline of
| trees, and algae beyond
the dripline. The impor-
tance of biological soil
crusts and their role in
promoting soil productiv-
ity and preventing erosion
~ has only recently been
recognized and additional
information is needed to
more fully understand
its role in pinyon-juniper
communities (Belnap et al.
2001, Belnap and Lange
2001, Ladyman and Muldavin 1996).

Fm on-—Jum crAmmals \.,\
e

Bot pinyons and j 1un|pers provide food for wildlif
species. Mammalian consumers of pinyon seeds
include deer mouse, pinyon mouse, Abert's squirrel,
rock squirrel, cliff chipmunk, Hopi chipmunk, Uinta
chipmunk, Colorado chipmunk, desert woodrat,
Stephen's woodrat, white-throated woodrat, Mexican
woodrat, bushy-tailed woodrat, black bear, and desert
bighorn. Avian consumers include Clark's Nutcracker,
Pinyon Jay, Mexican Jay, Western Scrub-fay, Steller's jay,
and Juniper Titmouse. Some insects consume pinyon
needles, as do mule deer occasionally. Bark beetle
larvae (mountain pine beetle and pinyon engraver
beetle) and rodents (especially porcupines) consume
pinyon pine phloem. Weakened or dead trees may also
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become host to woodborers or other insects. Other
insect consumers include » various sawfly species, pitch
midges, and gall mldgesf(Lanner 1981). In pmyon-
juniper wéodla‘nds,rthe importance of pinyon pines to
blrds s clear --- the number of ,breedmg bir specnes

as'the number of pinyon pines increases
79).

While pinyons provide food for many animals, the ani-
mals in turn provide a service to the trees by dispersing
their seeds. Most pine species have winged seeds to
facilitate dispersal; the seeds are released from the cone
and carried away from the parent tree by the wind.
However, pinyon seeds are wingless and enclosed in

pockets within the cone, which holds them in place.
Rather than being dispersed by wind or gravity, pinycns
rely on rodents and certain bird species to remove and
disperse their seeds. Birds gather seeds in late summer
and early fall and cache them in the soil for later con-
sumption when few other food sources are available.
Birds fail to relocate some of the cached seeds, which
then may sprout and grow. Seeds dispersed away from
the parent trees may give rise to a new stand of pin-

yons.

Birds carry the seeds in their bill or esophagus. Some
species are better adapted for carrying seeds-than -
others; the Western Scrub-Jay can carry only 4 or 5
pinyon seeds, the Steller's Jay can carry up to 18, and
the Pinyon Jay up to 50. The champion of seed-carrying

_capacity is the Clark's Nutcracker which can: ‘carry up
to 95 seeds thanks to a

ecial pouch under its tongue
(Lanner 1981). An individual jay or nutcracker may
cache thousands or even tens of thousands of seeds
each season, up to 13 miles (21 km) away from the
parent tree (Lanner 1981; Vander Wall and Balda 1981).
It has been estimated that a flock of 250 Pinyon Jays
can cache 4.5 million pinyon seeds during a five-month
period (Ligon 1978).

i v o e gvr 2 Sdom bl
Junipers alsc provide food for wildlife. If more suitable

browse is not available, mule deer will eat juniper foli-
age, sometimes browsing it extensively. Juniper berries,
which consist of a hard-coated seed enclosed in a fleshy
outer covering, are eaten by mammals such as rabbits,
gray fox, black bear, coyote, striped skunk, and a variety
of rodents, and by birds such as Western Bluebird,
Mountain Bluebird, Townsend's Solitaire, American
Robin, Bohemian Waxwing, and Cedar Waxwing (Lan-
ner 1981; Chambers et al. 1999; White et al. 1999).
These animals serve an important role in the future

of local juniper populations by dispersing the seeds.
When eaten, the hard-coated juniper seed often passes
through the digestive system intact and is excreted, fall-

| ing to the ground where it may germmate and become

established. R j ;
torof 10 the probablhty that a juniper seed will germr-
nate. The junipers themselves facilitate this process by
producing berries that are conspicuously colored blue
or red and making them readily accessible on the outer
layers of foliage.

‘ Y Birds are the primary seed-dispersal mechanism for

BLM-Grand Junction Field Office

Mature juniper with nest cavity

some juniper species (Chambers et al. 1999). Birds
are effective because they deposit seeds under woody
vegetation --- a suitable site for germination and seed-
ling growth. Bird-facilitated dispersal is particularly
important for reestablishing junipers within woodlands
that have been burned or killed by insects or drought,
provided some dead trees remain standing. Also, since
seeds are usually deposited singly or in small clusters,
the chances of density-dependent seed depredation are
reduced. However, juniper seeds must be covered by
soil to germinate, something not accomplished by the

* birds. Bird-dispersed seeds must be buried by some

other means such as trampling, frost heaving, soil de-
position, or rodent caching. Mammals distribute juniper
seeds, too, sometimes traveling a mile or more before
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depositing their seed-ladened scats.

For ammais that rely on these trees for food, mlxed
pmyon-;umper woodlands provide overlappmg seed
supplies. Singleleaf pinyons produce seeds every two

- to three years and Colorado pinyons produce seeds
every five to seven years, although some seeds may be
produced every year. Junipers typically produce seeds
annually, although there is variation among individuals
and years (Tueller and Clark 1975; Janetski 1999). Dry
years seem to trigger heavy juniper berry crops, while
big crops are rare in wet years.

Animals make use of the trees in other ways, too. Bats
use cavities, loose bark, and broken limbs as maternity

ot N e P | | N
roosts. Woodrats make nests of shredded pinyon bark

or juniper bark fibers (Lanner 1981). Rock squirrels

use the tree cavities as caching sites of pinyon nuts and
juniper berries. Birds build nests in the foliage or in tree
cavities, in some cases using juniper bark fibers. Insec-
tivorous birds search the bark and foliage of pinyon-
juniper trees for insects, and raptors perch in the trees
while hunting. Downed logs are used as cover by inver-
tebrates, small mammals, and reptiles. Blg game species
use pinyon-juniper stands for thermal cover, especially
where junipers are plentiful.

Thc Chan in Landscape

ature pinyons may grow to be 600 years old and

mature junipers may surpass |,000 years. Even so,
in many areas the trees are less than 140 years old ---
roughly the time that has passed since mining and other
Euro-American settlement impacts
have occurred. Little information
is available about pinyon-juniper
woodlands prior to Euro-American
settlement. Many researchers be-
lieve that woodlands of juniper
or juniper with pinyon were
less common than now and in
some areas a more savanna-like
landscape prevailed in which the
trees were scattered through-
out a grass- or shrub-dominated
landscape. Pinyon-juniper
woodlands and even forests
(where tree crowns touch)
certainly existed, but they may
have been largely confined to
areas protected from fire, such
as steep and/or south-facing
slopes, rocky areas, areas with

BLM-Grand Junction Field Office

shallow soils, or other situations that precluded growth
of the fine fuels needed to carry fires (Roundy and
Vernon 1999; West 1999). Native Americans set fires to
improve game habitat by clearing dense brush and pos-
sibly to protect their homes by reducing dangerous fuel
loads; those fires and lightning-caused fires likely served
to control tree expansion into grassy or shrubby areas.

Pinyon-juniper has expanded downward in elevation
into areas with deeper soils and, historically, more fine
fuels and higher fire frequency. This expansion was fa-
cilitated by the removal of fine fuels through heavy graz-
ing and by the active suppression of wildfires (Roundy
and Vernon 1999). In contrast, a study in a portion of

have Ilhely always been on the order of hundreds of
years and infrequent, severe, stand-replacing fires have
Ilkely aJways been the norm, rather than the excep-
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Carbon dating of pinyon charcoal and seed coats
suggests that human use of pinyons dates back

at least 6,000 years (Lanner 1981). Pinyons were
prominent in the mythology of indigenous peoples living
within the range of the pines and the trees undoubt-
edly alsc played an important role in the everyday lives
of the people, which included the Anasazi, Zuni, Hopi,
Pueblo, and Apache (Lanner 1981). Most were hunter-
gatherer societies that aiso farmed corn and squash on
a limited basis (Janetski 1999).

Indigenous peoples used pinyon and juniper woods as
firewood for heat, cooking, and pottery firing, for hous-
ing material, and for carved tools, and they used pinyon
pitch to make glue, dye, varnish, waterproof coating,

a dressing for wounds, and even a type of nonstick
coating for stone cooking surfaces. Pinyon needles or
twigs were prepared as a drink to treat various illness-
es, while pollen from both pinyons and junipers was
used as a medicine. Pinyon charcoal was used to color
ceremonial sand paintings. Shredded juniper bark was
used for diapers, mats, sandal insoles, and was smoked
in cigarettes (Lanner 1981). Juniper wood was used for
cradle boards and spoons, and the ash was used as a
leavening agent.

Pinyon nuts were also used as food. The nuts were
collected in the early fall, around the time of the first
frosts. Collection methods included picking them from
the ground after they had naturally fallen, shaking the
trees or thrashing them with poles to dislodge seeds
from mature cones, or using hooked sticks to knock
loose green cones. The green cones were then either
stored until winter or placed on a fire to open the
cones and roast the seeds. Pinyon nuts were eaten raw,
roasted, boiled, ground into a flour or paste, mashed
and cooked as soup or mush, or made into a spread to
eat on corn cakes (Janetski i999). juniper berries were
probably not as important a food source as pinyon
nuts, but nevertheless the berries were eaten fresh or
pounded for use in bread, stew, or tea.

Pinyon nuts could be stored, an important consider-
ation in areas that experienced harsh weather or lean
periods when other food was hard to acquire. The oils

in raw nuts could turn rancid in one year, but roasted
nuts kept much longer. Nuts or cones were stored in
pits or other storage facilities and, when available, a
two- or three-year supply was cached (Janetski 1999).

Pinyon nuts were an important dietary component
because of their high nutritional value --- the nuts con-
tain all 20 amino acids. The levels of seven of the nine
essential amino acids are higher in pinyon nuts than in
cornmeal, another staple in the indigenous diet (Lan-
ner 1981). Not only were the nuts nutritious, but their
occurrence in high concentrations and the relative ease
of collection made for efficient gathering, important
considerations for people living off the land.

As Euro-Americans arrived in the West, they too used
pinyon and juniper trees. Early homesteaders took
advantage of the strength and rot-resistance of juniper
and used it for fence posts and corrals. Mining for silver
in the central Great Basin was literally fueled by pinyons
and junipers. The trees provided posts for shoring up
mine shafts and constructing buildings, but their primary
use was as firewood for smelters and heating and cook-
ing in the mining camps (Young and Budy 1987). Unlike
pinyon-juniper stands in other parts of its range, pinyon-
juniper woodlands in the Great Basin were adjacent to
sagebrush shrublands. In the Rockies and parts of the
Southwest, ponderosa pine usually grows upslope from
pinyon-juniper, while in other parts of the Southwest
pinyon-juniper is associated with oak. Thus, human
needs for wood products in the central Great Basin had

to be met by pinyon-juniper alone (Young and Svejcar

1999).

The pace of the mining boom led to rapid deforesta-
tion of the pinyon-juniper hillsides surrounding active
mines. The countryside for 10 miles around the town of
Eureka, Nevada, for example, was deforested after just
one year of major activity (1873); after two years, the
ring extended 20 miles; after five years it was at least 35
miles (Young and Budy 1987). As workers clearcut the
woods surrounding their towns, wood was brought by
mule, wagon, and train from outlying areas. Much of the
wood was used to produce charcoal for smelting ore.
Cutting continued until the mining industry collapsed in
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Birds can be good indicators of environmental quality --- a complete suite of bird species will occur only where

habitat conditions are good. Birds are also good "umbrella" species --- other wildlife species benefit from healthy

bird habitat. This section provides life history accounts for bird species of conservation concern in pinyon-junipeg
woodlands. These species were selected based on their ranking as priority species in pinyon-juniper in one or more
of the Partners in Flight Bird Conservation Plans covering the core of the pinyon-juniper range, including Arizona

(Latta et al. 1999), Colorado (Colorado Partners in Flight 2000), Idaho (Idaho Partners in Flight 2000), Nevada (Neel

1999), New Mexico (New Mexico Partners in Flight 2003), and Utah (Parrish et al. 2002). Each account includes a
list of management actions you can implement to help conserve the species.

N\
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Breccling [Habitat:

This species typically breeds in riparian zones of arid
regions, but also nests extensively in pinyon-juniper
woodlands (Andrews and Righter 1992), especially
when flowering shrubs and herbaceous plants are
nearby.

Nestz

The Black-chinned Hummingbird constructs a tiny cup
nest of plant down and spider webs, usually in a tree
but sometimes in a shrub, often near or even over
water. The nest is usually placed no higher than 10 feet
(3 m). It may produce two or even three broods per
season, resulting in an extended breeding season: early
April to early August.

Winteri ng:

This species winters primarily in north-central and
western Mexico in habitat that is structurally similar to
the breeding habitat (Baltosser and Russell 2000).

Fecding:

This species consumes nectar from flowers, also spiders
and insects that it picks from vegetation. Dependent
young are mostly fed invertebrates.

Sta’cusn

For the United States population, which is restricted
to the western U.S,, Breeding Bird Survey data show a
significantly positive population trend of 1.4% per year
for the period 1966-2005 (Sauer et al. 2006).

Conser\/ation:
Threats to this species include loss of nectar-produc-
ing plants, habitat loss on the breeding or wintering

© Brian Small | www.briansmallphoto.com

grounds, and pesticide use. This species is fairly tolerant
of human disturbance and will inhabit residential areas
where the habitat is suitable.

Wiﬁat you can do:

* Use grazing systems that preserve flowering herba-
ceous plants, such as a rotation system that allows
some pastures to rest without grazing pressure dur-
ing the breeding season.

* Favor grazing by cattle over sheep, because sheep
are more selective for flowering herbs which pro-
duce nectar needed by hummingbirds. However, it
is easier to control the grazing impact of sheep and
thus, if managed closely to leave ample forb stocks,
sheep may be the preferred livestock.

° Avoid the use of insecticides; adopt IPM (Integrated
Pest Management) practices; limit insecticide use to
periods ocutside the breeding season.

* Plant flowering herbaceous plants, especially natives,
in residential landscapes.
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Ferruginous Hawk

Brec&ing Habitat;

This species prefers relatively flat, open grasslands and
shrublands and areas where these habitat types meet
pinyon-juniper woodlands, especially outlier trees from
main woodlots (Bechard and Schmutz 1995; Parrish et
al. 2002).

Nest:

The bulky stick nest is usually placed on elevated sites,
suich as isolated trees {(especially large, flat-topped
junipers), shrubs, rock outcrops, and utility structures.
Nesting occurs from March into July.

Winteri ng:

Wintering habitat is similar to breeding (i.e., open areas
with few trees). This species is particularly attracted to
prairie dog colonies in winter.

Fccding:

The Ferruginous Hawk hunts by scanning for prey from
an elevated perch, while soaring, or while standing on
the ground near burrows of prey species. In pinyon-
juniper habitat this hawk hunts jackrabbits, cottontails,
and small mammals.

5’catus:

This species has disappeared from some local areas
used in times past. However, population trends over
large areas are difficult to discern because the species is
so rarely recorded by the Breeding Bird Survey, which
records an average of just 0.25 Ferruginous Hawks/
survey route (Sauer er al. 2006), which equates to one
bird for every 100 survey miles. This is a U.S. Fish and
Wildlife Service Species of Conservation Concern in Bird
Conservation Regions 9 (Great Basin) and 16 (South-"
ern Rockies/Colorado Plateau) and at the national level
(U.S. Fish and Wildlife Service 2002). It is also a Bureau
of Land Management Sensitive Species in Colorado,
Idaho, Nevada, and Wyoming, a Sensitive Species in U.S.
Forest Service Region 2, a Colorado Division of Wildlife
and ldaho Department of Fish and Game Species of Spe-
cial Concern, and a Utah Division of Wildlife Resources
Species of Concern. Throughout most of its breeding
range, Breeding Bird Survey trends are not statistically
significant for the period 1966-2005, a reflection of the
rarity of the species. For the United States as a whole,

the population trend is a positive 2.2% per year (Sauer -
et al. 2006).

(Conservation:

Threats to this species include loss of habitat due to
invasion by non-native species or conversion of native-
land cover types to cropland (although this is more of
a problem on the Great Plains than the Intermountain
West) and disturbance to nest sites.

What ou can do:

Retain the open savanna structure of pinyon-juniper
in areas known to support Ferruginous Hawks.

° Protect known nest trees; this may require fencing
to preclude cattle from rubbing against the tree or
compacting the soil around its roots.

* Maintain habitat for prey species by controlling inva-
sive plant species such as cheatgrass.

* Maintain prey populations by hmltmg recreational

“varmint” shooting.

* Maintain a buffer zone of 0.5 mile (0.8 km) around

nests to reduce disturbance from mineral explora-

tion/development, vehicles, or other human activities

(Romin and Muck 2002). This species is extremely
sensitive to human disturbance during the breeding
season and will abandon nest sites if disturbance is
excessive.

* Inventory lands under your control on an annual or
biannual basis to locate nests or likely nest sites.

T
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Ash«throated Fl cat‘c}ﬂcr .
| ¥ eV
Brccch’ng [abitat:

This species breeds in mature pinyon-juniper or juniper
woodlands, open riparian groves, or in juniper-yucca or
juniper-oak ecotones (Cardiff and Dittmann 2002). It
prefers low trees or shrubs for perching and foraging,
often using the tips of snags or dead portions of trees,
which provide unobstructed flight paths.

Ncst:

This species nests in tree cavities created by wood-
peckers or by rot, breakage, etc. It will use almost

any suitable cavity and has been recorded using some
unusual sites such as open metal pipes, mailboxes, an
empty pail, even a pair of overalls hanging on a clothes-
line (Cardiff and Dittmann 2002). It produces a single
brood during early April to early July.

Winteri n g

Much of the wintering habitat in Mexico and the ex-
treme southwestern U.S. is structurally similar to the
breeding habitat (i.e., open woodlands).

l:eedin g:

This is an insectivore, and primarily captures flying
insects by sallying out from a perch to capture them in
the air. It will occasionally consume mistletoe and other
small fleshy fruits.

Status:

The Breeding Bird Survey results for 1966-2005 reflect
a gradual, but statistically significant, increasing trend of
1.0% per year for the United States population, which

is restricted to the western U.S. (Sauer et al. 2006).

Conservatxon

This species needs mature plnyon and juniper trees;
younger trees are not large enough to provide nest
cavities. The number of available nest cavities is prob--

ably a limiting factor. Threats include loss of habitat and

pesticide use. This species adapts to human disturbance
and will nest in residential areas, sometimes using nest
boxes put up for bluebirds.

Wiwat ou can do:

® Retain mature pinyon and juniper trees, snags, and
partially dead trees. .

° Create small openings in woodlands to create forag-
ing opportunities.

¢ Avoid insecticide use; adopt IPM (Integrated Pest
Management) practices; limit the use of pesticides to
the periods outside of the breeding season.

* Install nest boxes with floor dimensions of 6" x 6"
and an entrance hole of 1.5" diameter 6-10" above
the floor; mount the boxes at least 5' high.
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; Grag ,Fiycatckcr
Breec’ind Habitat

This species is closely tied to arid woodlands and
shrublands, including pinyon-juniper with a sagebrush
understory (Sterling 1999). In Wyoming, this species
preferred mature Utah juniper stands with high juniper
cover, senescent trees (as determined by presence

of dead limbs, which are used as perch sites for sing-
ing or foraging when the branches extend beyond the’
canopy), high seedling and sapling density, and presence
of pinyen pines; all factors except pinyon presence are
typical for mature juniper stands (Pavlacky and Ander-
son 2001). In Arizona, the Gray Flycatcher is found in
woodiands with tali, mature pinyon-juniper and open
understory (Latta et al. 1999), although elsewhere it
appears to prefer dense understory (New Mexico Part-
ners in Flight 2003).

Ncs’c:

The nest is an open cup of grasses, pine needles, shred-
ded bark, and other plant materials. It is often placed in
forks of branches of pinyon or juniper, on top of large
branches against the trunk of ponderosa pine, or within
shrubs (Sterling 1999). The female lays a clutch of three
or four eggs in late April to early June, and a second
clutch as late as July (Sterling 1999). This species is a
host to the Brown-headed Cowbird (Sterling 1999).

Winteri ng:
This species winters in western and central Mexico in
open habitat with scattered trees and shrubs (Sterling

1999).

f:ecdi ng:

The Gray Flycatcher captures flying insects by sallying
from an exposed perch, to which it often returns. It also
captures insects on the ground and on foliage, branches,
and trunks (Sterling 1999).

Status:

This is a Partners in Flight continental Stewardship Spe-
cies (Rich et al. 2004). Breeding Bird Survey (BBS) data
for 1966-2005 show statistically significant increasing
population trends of 2.2% per year in the BBS Pinyon-
Juniper Ecoregion and 5.0% per year in the western
U.S. (Sauer et al. 2006).

(onservation:

Threats on the breeding and wintering range may
include pesticide use, grazing that reduces shrub density
or grass cover, and loss of mature shrubs and pinyon-
juniper trees. This species is fairly intolerant of human
disturbance, such as from residential development. The
impact of Brown-headed Cowbird brood parasitism has
been studied very little, but preliminary results sug-
gest that the rate could be quite high in places (Sterling
1999). :

WBa’c ou can cio

Retain old-growth shrublands (i.e., large shrubs).

Retain mature trees.

* Create small openings within pinyon-juniper wood-
lands (Latta et al. 1999).

* Take steps to discourage Brown-headed Cowbird
populations.

° Manage for a pinyon-to-juniper ratio of about 1:1,
with at least 13% canopy cover (Latta et al. 1999;
LaRue 1994).

° Retain snags and partially dead trees.

¢ Avoid insecticide use; adopt IPM (Integrated Pest
Management) practices; limit insecticide use to peri-
ods outside the breeding season. :
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Grag Vireo

Brceding [abitat:

This species prefers mixed pmyon—;umper, oak scrub,
and/or chaparral in hot, arid mountains and hlgh plains

: arlow et al. l999) and also occurs in
;umper—dommated or pure juniper stands (Colorado
Partners in Flight 2000) or open pinyon-juniper wood-
lands with widely spaced trees; it avoids dense stands
(Dexter 1998; Neel 1999). Pairs often establish territo-
ries on steep slopes (Colorado Partners in Flight 2000).

Nes’c:

This species constructs its open cup nest in the fork

of tree branches (Barlow et al. 1999), especially if the
tree has a dead branch extending above the live foliage
--- the dead branch may serve as a singing or foraging
perch (Dexter 1998). A clutch of three or four eggs is
incubated by both adults. This species is a Brown-head-
ed Cowbird host and pairs typically abandon a para-
sitized nest (Barlow et al. 1999). Nesting takes place
from early April through June with only a single brood
produced.

Winteri ng:

The Gray Vireo winters in southwestern Arizona and
northwestern Mexico in desert scrub dominated by el-
ephant trees, the fruits of which are the primary winter
food of the species (Barlow et al. 1999).

Fecding:

This is an insectivorous species, gleaning insects from
foliage and bark of trees and shrubs (Barlow et al. 1999)
and catching insects in flight.

5tatus:

This is a Partners in Flight continental Watch List Species
(Rich et al. 2004), and a U.S. Fish and Wildlife Service
Species of Conservation Concern in Bird Conservation
Regions 9 (Great Basin) and 16 (Southern Rockies/
Colorado Plateau) and at the national level (U.S. Fish
and Wildlife Service 2002). Due to very low sample
sizes, Breeding Bird Survey data for 1966-2005 reveal
no statistically significant trends for any geographic area
covered by BBS (Sauer et al. 2006).

Conscr\/ation:

Threats to the species include habitat loss from con-
version of pinyon-juniper to rangelands (Barlow et al.
1999) and comparatively high rates of depredation by
jays and squirrels (Dexter 1998). However, the great-
est threat may be the clearing of winter habitat, as the
species is dependent upon a couple species of elephant
trees in a restricted range.

What you can do

Maintain stands of mature pinyon-juniper.

* Take steps to discourage Brown-headed Cowbird
populations.

* Maintain open pinyon-juniper woodlands with a
shrubby understory, especially on moderate to steep
rocky slopes.

e Use mechanical thinning to prevent stands from be-
coming too dense and to create small openings with
shrubs and edge.

» Avoid insecticide use; adopt IPM (Integrated Pest
Management) practices; limit the use of pesticides to
the periods outside of the breeding season.
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}Dingon Jag
Preeding [Habitat:

This species is closely tied to pinyon-juniper woodlands,
but also breeds in sagebrush, scrub oak, chaparral,
ponderosa pine, and Jeffrey pine forests (Balda 2002). It
prefers mature stages of pinyon (Short and McCulloch
1977), which produce more seeds. If habitat conditions
are suitable, a flock may occupy the same home range
for decades (Ryser 1985). However, because pinyon
crops are unpredictable, flocks may wander in search of
adequate seed supplies.

NCStt

The nest is a refatively iarge, buiky, open cup composed
of sticks and lined with grasses, hair, feathers, and soft
plant parts (Balda 2002); the bulkiness presumably pro-
vides insulation because this species begins nesting in
winter, as early as February (Balda 2002). Some nesting
attempts may start later in the spring with young still in
the nest as late as August. The nestis placed in ponde-
rosa, p pinyon, or juniper trees, often on the south-facing
side (Balda 2002). This species nests colonially. -

Wi ntcring;

This species is a year-round resident, although individu-
als may disperse far from their normal range in years of
cone crop failure.

Fceding:

The Pinyon Jay is an omnivore, consuming pine seeds,
acorns, juniper berries, invertebrates, and small verte-
brates; food items are collected on the ground, from
vegetation, and occasionally by aerial capture (Balda
2002).

Statusz

This is a Partners in Flight continental Watch List Species
(Rich et al. 2004), a U.S. Fish and Wildlife Service Spe-
cies of Conservation Concern in Bird Conservation Region
16 (Southern Rockies/Colorado Plateau) (U.S. Fish and
Wildlife Service 2002), and an Idaho Department of
Fish and Game Species of Special Concern. This species
is undergoing a significant decline throughout its range;
Breeding Bird Survey (BBS) data reveal statistically sig-
nificant declines in the United States (-4.6% per year),
the western U.S. (-4.7% per year), BBS Pinyon-Juniper
Ecoregion (-7.3% per year), BBS Basin & Range Ecore-
gion (-7.2% per year), California (-8.4% per year),
Coleorado (-5.5% per year), and Nevada (-9.3% per
year) during the period 1966-2005 (Sauer et al. 2006).

© Brian Small / www.briansmallphoto.com

(onservation:

The Pinyon Jay is a species of concern because of loss of
pinyon-juniper habitat through conversion to other land
cover types including clearing for residential develop-
ment. Other factors include a widespread, prolonged
drought in the Southwest, which has resulted in dimin-
ished cone crop production, engraver beetle infesta-
tions, and tree mortality. Also, this species is critically
important in pinyon pine seed dispersal. Partners in
Flight has called for a 100% increase in the continental
populations of this species (Rich et al. 2004).

What ou can do:

° Retain patches of mature pinyon or pinyon-juniper
" of at least 7 square miles (18 km?), which is approxi-
mately the area of each flock’s home range (Balda
and Bateman 1971).

© Retain large trees (which are the most prolific cone-
producers) since successful breeding is very closely
tied to pinyon pines and seed production.

* Inventory lands under your control on an annual or
biannual basis to locate nesting sites.

* Develop roads, picnic areas, or other sources of
disturbance no closer than 0.6 miles (I km) from
known nesting sites since colonies are sensitive to
human disturbance.
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juniper | itmouse
f)rcec]ing Habitat:

This species is a resident of juniper woodlands or
pinyon-juniper woodlands where juniper is dominant;

it requires’large trees that provide natural cavities for
nesting (Cicero 2000). In Wyoming, this species pre-
ferred mature juniper stands with high juniper cover,
senescent trees, dead limbs, and presence of pinyon
pines; the old trees provide cavity-nest sites; the pinyon
pines may be preferred foraging substrate (Laudenslay-
er and Balda 1976).

I\j est:

This species nests in tree cavities excavated by wood-
peckers or formed by rot or broken branches. It will
also use artificial nest boxes. It may partially excavate
its own nest cavity if the wood is soft or rotten (Cicero
2000).

Wintcring-.

The Juniper Titmouse is nonmigratory, and pairs defend
their territories year-round, although some birds may
move upslope into ponderosa pine forests during win-
ter.

Fecding:

This species eats seeds (and is known to be a major
consumer of pinyon seeds), terrestrial invertebrates,
and fruits. In fall and winter it eats mainly seeds and
juniper berries. The insects are gleaned from the foli-

age and bark of trees and shrubs and from the ground
(Cicero 2000).

Status
Breeding Bird Survey (BBS) data for 1966-2005 do not

show statistically significant population trends at the
national scale or the scale of the western U.S., but they
do show significant declines for the BBS Pinyon-Juniper
Woodland Ecoregion (-2.7% per year), Colorado
(-4.3% per year), and New Mexico (-2.8% per year)
(Sauer et al. 2006).
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(Conservation:

This species is a pinyon-juniper obligate. Because it is a
cavity-nester, it needs mature woodlands, which pro-
vide trees large enough to support nest cavities.

What ou can do:

Retain older juniper trees with large, twisted trunks
(Cicero 2000), which provide nest cavities.

¢ Retain trees with cavities.

* Retain large snags and partially dead trees.

* Avoid insecticide use; adopt IPM (Integrated Pest
Management) practices; limit the use of pesticides to
the periods outside of the breeding season.

* |nstall nest boxes with floor dimensions of 4" x 4"
and an entrance hole 1.25" diameter, 6-10" above
the floor; mount the boxes at least 5' high on a tree
or post.
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T ownsend’s Solitaire
Brecding [abitat:

This species is found in montane habitats up to and
even above treeline. It inhabits a variety of open conif-
erous forest types, occasionally including pinyon-juniper
(Bowen 1997). :

Ncs’c:

This species nests on the ground in a well-protected
site, such as among tree roots, or in a rocky niche on a
siope or rock wali.

Wintering:

During wir%ter, the Townsend's Solitaire meves into ju-
niper or meonqumger woodlands where it establishes
and defends a feeding territory. The size of the territory
is linked to the availability of juniper berries --- smaller
territories where juniper berries are plentiful, larger
territories where the berries are scarce (Salomonson
and Balda 1977).

Feeding;

Individuals commonly catch flying insects in mid-air by
sallying out from an exposed perch. Solitaires collect
spiders, other invertebrates, and small berries such as
mistletoe from vegetation or the ground. In winter,

this species lives almost exclusively on juniper berries,
which it picks off the ground or from tree branches.
Each solitaire eats an estimated 42,000-84,000 one-
seed juniper berries each winter (Salomonson and Balda
1977).

Status:

Breeding Bird Survey data for 1966-2005 reveal a statis-
tically significant population trend for the United States
(2.5% per year) (Sauer et al. 2006)..
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Conservation:

This species serves an important role in the dispersal of
juniper seeds, and is almost completely dependent on
junipers for food during winter. Mature trees produce

the greatest berry crop.
What ou can do:

Malntaln open woodlands through thinning or pre-
scribed burning.

¢ Retain mature juniper trees, which provide winter
food --- mature junipers produce more berries than
do younger trees.

* Retain mistletoe-infected trees. ~

e Retain fruiting shrubs such as currants and elderber-
ries.

* Avoid insecticide use; adopt IPM (Integrated Pest
Management) practices; limit the use of pesticides to
the periods outside of the breeding season.

S
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Western Bluebird C/Q |

Brec&fng Iabitat:

This species breeds in open woodlands with snags and
grassy areas, and burned forest with standing snags. It
is most commonly associated with ponderosa pine and
aspen forests, but also breeds in open pinyon-juniper
woodiands (Guinan et al. 2000).

Nest:

This species nests in tree cavities, either those formed
naturally by the tree or excavated by woodpeckers. it
will also use artificial nest boxes. Nesting may begin as
early as March, followed by a second brood as early as
May. In some areas, pairs will produce a third brood
(Guinan et al. 2000).

Winterin g
During winter, the Western Bluebird moves down in el-
evation from its montane breeding sites to open wood-
lands, shrublands, and riparian areas. Some populations

“also move south as far as central Mexico.

Fceding:

The summer diet is primarily invertebrates while the
winter diet includes small berries such as mistletoe and
juniper. It frequently captures flying insects by sallying
out from an exposed perch, and collects invertebrates
and small berries from foliage or on the ground.

Status:

Breeding Bird Survey (BBS) data for 1966-2005 fail to
reveal a statistically significant population trend for any
geographic region other than U.S. Fish and Wildlife
Service Region 6 (Montana, Wyoming, Utah, Colorado,
Kansas, Nebraska, and the Dakotas), where the popula-
tion is increasing at a rate of 7.3% per year (Sauer et al.
2006).

Conservation:

The Western Bluebird is dependent on large trees and
snags, which provide substrate for nest cavities. It also
serves an important role in the dispersal of juniper
seeds.

©4_Briqn Small / www.briansmallph

What ou can do

Leave snags and dying trees for foraging perches and
nesting sites, especially those that already contain
cavities.

Use thinning and prescribed burning to convert

" dense forest into more favored open woodland, but

retain all large trees and snags.

Avoid insecticide use; adopt IPM (Integrated Pest
Management) practices; limit the use of pesticides to
the periods outside of the breeding season.

Retain fruiting shrubs such as currants and elderber-
ries.

Install nest boxes with floor dimensions of 5" x 5"
and an entrance hole |.5" diameter, 6-10" above the
floor; mount the boxes 4-6' above the ground on

a post. Mount them at least 1/4 mile (400 m) from
buildings to reduce competition with the non-native
House Sparrow.
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‘\/irgin‘ia)s Warbler
E)reed{ng [Habitat:

This species is typically associated with pinyon-juniper
and oak woodlands with a sh unders (Olson
and Martin 1999). A dense, tall shrub layer is critical for
foraging and nesting, and the species may breed in vari-
ous montane shrub habitats.

Ncst:

This species places its small, shallow cup nest on the
round, where the nest is concealed by vegetation.

Nesting occurs from mid-May to mid-july. Virginia's

Warbler pairs raise a single brood each season.

Winterin 2
Virginia's Warbler winters in south-central Mexico in
open woodlands and shrubby areas.

Fcedi ng:

This species is insectivorous, gleaning insects from
vegetation and the ground and occasionally capturing
insects in flight.

Statu s:

This is a Partners in Flight continental Watch List Species
(Rich et al. 2004), a U.S. Fish and Wildlife Service Spe-.
cies of Conservation Concern in Bird Conservation Region
16 (Southern Rockies/Colorado Plateau) (U.S. Fish and
Wildlife Service 2002), and an Idaho Department of Fish
and Game Species of Special Concern. The Breeding Bird
Survey does not show a statistically significant popula-
tion trend for any geographic region during the 1966-
2005 period (Sauer et al. 2006). Reasons for this lack of
a clear trend could be highly variable counts or too few
birds counted.

(Conservation:

The rate of Brown-headed Cowbird nest parasitism is
comparatively low for this species, possibly due to its
well-hidden nest. However, introducing livestock into
the range of this species could result in increases in
cowbird nest parasitism. Other potential hazards asso-
ciated with grazing include nest trampling and livestock
range projects that reduce shrub density.

© Brian Small | www.briansmallphoto.com

What you can do:

° Maintain livestock at levels that preserve shrub
cover. Accept some shrub stands that are too thick
for ungulates to penetrate.

e Protect shrub cover from prescribed burns, wild-
fires, or management actions that could remove
them. Shrub removal negatively impacts this species
in the short term by removing its nesting cover and
principal foraging substrate (Olson and Martin 1999).

* Avoid the use of pesticides in nesting or foraging
areas, especially during the breeding season.
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| Blad@throated Grag Warblér

Erccdincf [Habitat:

This species breeds in open or dense pinyon-juniper or
other: coniferous woodlands with a shrubby understo
(Guzy and Lowther 1997; Neel 1999) and in mature
pinyon-juniper (Versaw 1998). In Wyoming juniper
stands, it was more commonly found with pinyon pines
with high seedling and sapling density and a strong
shrub component; the pinyon pines and shrubs might
provide more invertebrate prey for this insectivore
(Pavlacky and Anderson 2001).

N est:

The nest is a deep open cup nest of grasses and other
plant fibers lined with feathers and fur; commonly
placed on a horizontal tree branch, 3 to 10 feet (I to
3 m) away from the trunk (Guzy and Lowther 1997).
Nesting occurs from early April into August. Each pair
raises a single brood each year, but double-brooding is
suspected (Guzy and Lowther 1997).

Winteri ng:

This warbler winters in western and central Mexico

in habitat similar in species composition (or at least in
structure) to breeding habitat, and in shrubby areas and
tall montane and riparian forest (Guzy and Lowther

1997).

Feedi ng:

This species is insectivorous, and gleans insects from
the foliage of trees and shrubs (Guzy and Lowther
1997).

Status:

This is a Partners in Flight continental Stewardship
Species (Rich et al. 2004) and a U.S. Fish and Wildlife
Service Species of Conservation Concern in Bird Conser-
vation Region 16 (Southern Rockies/Colorado Plateau)
(U.S. Fish and Wildlife Service 2002). Breeding Bird
Survey data for 1966-2005 show statistically significant
population decline for the Arizona-New Mexico-Texas-
Oklahoma state group of -3.7% per year (Sauer et al.
2006).

Conser\/ation:

This species is a pinyon-juniper obligate throughout
much of its range. It is a host species to Brown-headed
Cowbirds (Goguen and Mathews 1998).

What ou can do:

Retain mature overstory pinyon-juniper trees (Guzy
and Lowther [997), tall shrubs, and seedling/sapling
cover.

e Maintain at least a | 5% pinyon-juniper canopy cover

(Parrish et al. 2002).

* Avoid using insecticides in areas known to contain
Black-throated Gray Warbler populations; if they
must be used, adopt IPM (Integrated Pest Manage-
ment) practices, and limit the use of pesticides to
periods outside the nesting period.

* Take steps to discourage Brown-headed Cowbird
populations (see page 10).

Sharing the Land with Pinyon-Juniper Birds } i



Lo

Secott's Oriole

Erccding abitat:

The Scott's Oriole breeds in open pinyon-juniper or
pure juniper woodlands, especially with yuccas, and
in canyon forests, Joshua tree woodlands, and desert
‘scrub (Flood 2002).

Ncst:

This species uses fiber from yucca ieaves, grass, and
cactus fibers to build its hanging cup nest in juniper
trees. Nesting occurs from late April through July.

Winteri ng:
The Scott's Oriole winters in open woodlands and des-
ert scrub of western and central Mexico.

I:ecding:

This species is insectivorous, collecting prey on the
ground or low in vegetation. It also consumes berries,
cactus fruits, and nectar.

5tatus:

This is an Idaho Department of Fish and Game Species
of Special Concern. Breeding Bird Survey data for 1966-
2005 do not demonstrate a statistically significant popu-
lation trend for this species for any geographic region
(Sauer et al. 2006) due to very low sample sizes.

Conservation:

Wildfires, prescribed fires, or management actions that
remove shrubs negatively impact this species. However,
where those same actions thin dense low-elevation
stands of pinyon-juniper, they may benefit Scott's
Oriole. Some west Texas populations of this species
are significantly impacted by brood parasitism of the
Bronzed Cowbird (Flood 2002).

W}aat ou can do:

Where practlcal avoid insecticide use, adopt IPM
(Integrated Pest Management) practices, or limit the
use of pesticides to the periods outside of the breed-
ing season.

« At the lowest elevational range of pinyon-juniper,
manage for open juniper stands with no more than
60 trees per acre (150 trees per ha) (Colorado Part-
ners in Flight 2000).

¢ Take steps to reduce cowbird brood parasitism (see

page {0).
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Western Scrub-_J ay v/

This species inhabits shrubby habitats, especially oaks,
but is also found regularly in pinyon-juniper woodlands.
It is nonmigratory, but individuals may wander widely in
winter. It adapts well to suburbia and is not very sensi-
tive to human disturbance. Like other jays, this species
is omnivorous, eating invertebrates, small vertebrates,
small fruits, acorns, and pine nuts (Curry et al. 2003).
What you can do: Preserve oak stands, especially ma-
ture mast-producing stands.

Bus!ﬁ:it

The Bushtit is a resident of open habitats with conifers,
including pinyon-juniper woodlands. It is comfortable in
suburban settings. It builds a pendulous, gourd-shaped
nest of spider webs and plant material. It gleans insects
and spiders from plant foliage, especially from pinyons
(Sloan 2001). N

What you can do: Reduce or eliminate the use of
insecticides.

Eewick’é \Wren \/

This species prefers dense shrubs mixed with open
woodland such as pinyon-juniper. It picks invertebrates
from vegetation or the ground. It is a cavity-nester, and
will accept artificial nest boxes (Kennedy and White
1997).

What you can do: Preserve mature stands, especially
junipers, which tend to have more cavities. Reduce

or eliminate the use of insecticides. Install nest boxes
with floor dimensions of 4" x 4" and an entrance hole
of 1.25" diameter, 4-6" above the floor; mount 5-10'
high on a tree. Note: nest boxes may not be successful
where House Wrens are present, as they may usurp
Bewick’s Wrens.

Bluc~graq Gnatcatc%er v

This species inhabits pinyon-juniper woodlands and
shrublands. It eats small invertebrates gleaned from
vegetation. lts open cup nest leaves it susceptible to
brood parasitism by the Brown-headed Cowbird; in
some areas the rate is quite high (Ellison 1992).

What you can do: Take steps to reduce Brown-headed
Cowbird parasitism (see page 10). Reduce or eliminate
the use of insecticides.

Mountain Biuebird

The Mountain Bluebird prefers open woodlands and
forest edges. It consumes insects, spiders, and small
fruits. A cavity-nester, it will use artificial nest boxes
(Power and Lombardo 1996).

What you can do: Preserve trees with cavities, espe-
cially at forest or woodland edges or in open wood-
lands. Preserve standing dead trees as foraging perches.
Reduce or eliminate the use of insecticides. Retain fruit-
ing shrubs such as currants or elderberries. Install nest
boxes to encourage nesting (see nest box dimensions
for Western Bluebird on page 29); place nest boxes

at least 1/4 mile (400 m) from buildings to discourage
House Sparrows.

Cl’:iPPimg Sparrow

This species inhabits coniferous forests, inciuding
pinyon-juniper woodlands. In particular, it prefers open
woodlands with little or no shrub cover, and often plac-
es its flimsy cup nest in trees or shrubs at the edge of a
woodland. It feeds on insects and small seeds, which it
collects from the ground. This is a frequent host to the
Brown-headed Cowbird (Middleton [998).

What you can do: Take steps to reduce Brown-headed
Cowbird brood parasitism (see page 10).

E

Glenn Giroir, RMBO

Female Bushtit
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FACTS & FIGURES

Cattle country

The West’s landscapes have been
indelibly altered by livestock.

BY JONATHAN THOMPSON
DATA VISUALIZATION BY JENNIFER DI-MAJO

IN THE MID-TO-LATE 1800s, well-
financed livestock operations drove tens of
thousands of cattle onto the “public domain”
— i.e., onto the lands stolen from Indigenous
people in the Interior West, where the grass grew
as high as a pony’s belly and appeared to be free
for the taking. The livestock industry, alongwith
mining, soon dominated the region’s colonial-
settler culture, economy and politics.

By the end of the century, however, the big
cattle drives were becominga thing of the past. In
the ensuing decades, ranches gave way to energy
fields and suburban sprawl, and the industry’s
economic pewer faded. And yet, the West is
still Cattle Gi ry: The cowboy myth endures,

) Ranching wields an outsized
fe and federal politics. And the

scale dairi

More of the region’s irrigation water and
farmland goes to alfalfa and other livestock
feed than to any other crop. Cows are walking,
cud-chewing methane dispensers, creating
massive “hotspots” of greenhouse gas above
overcrowded feedlots. And they continue to
roam the West’s public lands, decimating
grasslands, facilitating the spread of noxious
weeds, destroying cryptobiotic crusts, trampling
riparian areas and fouling desert streams.

In 1965, Arizona researchers found that
cattle grazing in the Sonoran Desert had caused
a “shift in the regional vegetation of an order so
striking that it might be better associated with
the oscillations of Pleistocene time than with
the ‘stable’ present.” The landscape has been so
altered by livestock that we can barely imagine
what it looked like before the herds arrived.
Forget the Anthropocene; the West is still stuck
in the Beefocene.

20 HIGH COUNTRY NEWS

Number of milk cows With a steady incline,

bydecade S itk California had the largest
ki iR - number of miltk cows in

2014: 1.8 million.
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Number of beef cows
bydecad R
¥ ;i e g bty B o Montana's number of
1,800,000 L S e -~ beef cows peaked in
1.600.00%__,,_,. o P 7 1974; with 1.7 million.
1400000f . SR T
L o s RS g o M e
1,000,000 7 __ Idaho's numbers alsa._
800,000 . " ~

peaked in 1974, with
699,000 beef cows.
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* Figures for Alaska are too small

to be reflected on the graphs. They
range from 2,800 dairy cows in 1964
o 200 in 2024, and 1,800 beef cows »
in 1964 to 8,400 in 2004.




P

b
obal warming potential (GWP) of methane over a 20-year interval, meaning
s 86 times more potent than carbon dioxide in the near term.

i
1e GWP drops to about this amount once in the atmosphere

er a 100-year interval, after methane slowly breaks down A single cow-
-0 carbon dioxide and water. calf pair emits
233 pounds of

123.5 million

Tons of carbon lost to the
atmosphere as of 2000 due to the
conversion of native rangelands
to cheatgrass in the Wyoming big
sagebrush biome.

31.3 million acres
Minimum amount of land in

adn 2 amidand L
the Western U.S. dominated oy

cheatgrass, a noxious, fire-prone
weed spread by grazing, as of
2000.

32%
/" Water from the

Colorado River Basin
that goes toward
irrigating alfalfa and
other livestock feed.

L35 $105.9 million

azing fee per AUM on BLM  Amount that industry, including ~ Amount budgeted to the interior

1d in 2024 and the previous  livestock lobbying groups, Department for rangeland

veral years, meaning that’s donated to Frank Mitloehner, management in 2020, meaning

w much it costs a rancher a UC Davis animal science taxpayers are subsidizing grazing
keep one cow and calf professor who downplays operations to the tune of $30 million
public land for a month, cattle’s contribution to climate per year.

ring which they’ll consume  change.

10-to-1,000 pounds of

‘age. This is the minimum

rount Congress allows the $2.5 billion

M to charge. $36 Total amount of federal conservation,

Social cost of greenhouse gas disaster, commodity and crop
3-$12 Administrative ~the estimated cost of damage  insurance subsidies paid to ranchers
st per AUM to manage done to the climate — for one and farmers in the 11 Western states

astock on public lands. AUM on Western public lands. between 1935 and 2020.

methane annually.

)(/154 Gﬂan{l‘r Neews Vaf 5@, May 2034

Animal Unit Month (AUM)

Forage required to feed one 1,000-pound
cow-calf pair grazing on public land
for one month.

Percentage of a
COW'S body weight
the animal will eat

in one month. This
can increase in
desert environments,
where cows must
walk farther to reach
forage.

Number of active AUMSs
(in millions)
12.3

155

million
Bureau of Land Acres of BLM
Management land land aIIS)tted
as of February 2023, for grazing.

for cattle and othar
livestock.

$15.9 million
Revenue the BLM received from grazing fees
for all livestock categories in 2020.

SOURCES: U.S. Department of Agricuiture; Bureau
of Land Management, Bureau of Reclamation,
Environmental Working Group, Environmental
Protection Agency; “Water Scarcity and Fish
Imperiiment Driven by Beef Production,” by Brian
Richter, et al; “The animal agriculture industry,
US universities, and the obstruction of climate
understanding and policy,” by Viveca Morris and
Jennifer Jacquet; “Livestock Use on Public Lands
in the Western USA Exacerbates Climate Change:
Implications for Climate Change Mitigation and
Adaptation,” by ). Boone Kauffman, et al.

MAY 2024 21




m: rs-Aym-AieysAw-sediuniigy s L1/8 _‘owbcmE:8_>:m\msmEEoo.aE_m.aBB\\“maz:

*9Ip pue se[paau Joy) dop esosapuod pue uofurd £qresu oIyMm sy[ads A1p

© o ISTOM S U2AS SUIPULRISYILM “IOJIUI00 JUST]Isal PUR JURISOI-YSNOIP JSOUT §,19 44 O POISPISTOD st tedrun( qeyn oy,

8102 ‘02 4equienoN :pejepdn e Age veng Ag
81 {8quisAcN :paysijgnd

"$8109ds jurle|o}-)ybnolp e se uses s} Jadiunf ssneoeq psdwns ase s8.18}5810-
‘pI00BI U0 Jeak 1SauULIeM pue 1S8Lp By} Jeye Jequieideg uj serop uj BuiAp pewe)s siediun| alsm ‘ess| Jepad uo yjuow jse| ojoud siyy Joys sisyolessay ‘yejn
Isesyinos uj Ayjenow Jadiunf pesidsepim ejeBisaaul o) Buljquielos eue siebeuew pue |eseps) pue SISULIOg (yein o Aysieaun ‘leBrebepy syey | ojoyd Assunog)

__éuein woynos w Suip A[uoppns 1y3noip
PUEISYIM 01 pasoddns s et} eo1) € ST AYM :A1oysKw todmun( oy,

UNGLD IR g 34D

8Unqu) ajeT)jes eyl - LY Weunos uj BuiAp Aueppns jybnoup puejsyym o pesoddns s jey; eel e s| Aupn fieysAw Jadunf eyy 8102/S Lici



oz (s-Aum-AisisAur-sodiuniig /L 179 HQZAUBLIUOAUS/SMBL/IOD qLyjs mmmy/:sdyy

"OSB(EIBp DIAISG IDYIBO [BUOHEN € 0} SUIPI0ODL ‘[RULIOU JO YINOY B moqe ‘o€ -3deg papus 18y} 18k 1o1em

e oy uruonendpeid Jo sayaur Z AJoIRg MBS JINJg *PI00RI U0 TROA. 1SaLIp- wﬁé855&5%@?«3&%o@%&e@éﬁii ,,,,,,,

*A)I[e1I0W 931} JO PUNOI }$938] S,YRB1() JO SOSTIED Pu® Ju91x0 9y} SUIULIAIOP 03 SuT[qureIos

MOU aIe OYM ‘S[RIOLJO A11S810] PUE S)STIULIOS JUIOPEOR M 988100y SUOIp pure soj0yd SIj Paieys seq Aemunyg

« 00} ‘a10y] Jutusddey sem i1 ‘ployeq pue o ‘[Surpueq jo
U_wmmu 93pRy e[V pue eso Surisnpy oI ‘A1unod O} J2A0 J[e Juam T ‘A[np Ag *moqed Suruany [tedrun( s3] jo szom
- PUE 210U 81aM SIBYL,, ‘Pres Aemumnyg , ‘Ayifesy Ppue use1d [[s a1k a1, "peroeye 1 uote ‘1y8noap o1 oyqnidsosns

1SOUWI 9T} DIB YOTYM ‘S901) ourd a1 st Suryy Sunsareyur oy L, mﬁmsmo SeMm JYSNOIP 2y} SeM UOIIIRSI 1517 AN,
"Jysnoip

oJoAdS © Jo 1sprw oy3 Ut st YoIym ‘Ajunoy) uenp ueg bS syred 1930 E .ﬁo&ai mﬁ% vacEsoow oouIs wmq Lemunyg
*JUSWNUON [RUOTIEN SI8T saeog Jo 1red A[[enIuUl sem JeYM Ul JOATY uenp ues 9y} premoy Surjrey suoLueo pue
sennq a3 Jo smata oruagojoyd sopraoad yorgm ‘esapy 1epa) Jo di wisynos oy uo Aemsngy DO 2y} syusnbaiy sy

« odnjsiowx

owios [1a8 Aot} J1 uaAd] Yorq oW 01 FuTog J0U OIR Aoy, ‘8uldp a1e Loy1,, ‘08 s1vaf 0z Yel() wsiseq jo a8a7j0) oy
oIy urined aours Taydesdoloyd ainjeu e se Asnq Jesuury 1doy sey oym 1stueioq IouLIO) B ‘Aemuinyg pres , ‘uojepays
® 3UItI009q d1e pue se[pasu 1oy; paddorp OABT 10] B MON *$9913 SUIAP 9501} JO SPUEBSNOY) 99§ pue adeospue|

93} 1940 N0 YOO P[NOD NOX 938 0} ASED SBM 1] 1000 MO[[oA 1YSLIq © yons atam sxodrun{ Furdp oy ‘rewrwns wE.EQs

“fypoedes sneqyuisoloyd ey dn durer Aoy se usais jo apeys PIALA B ALIEO
P[ROYS S3[pasu so013 95911 UoyM J8a4 Jo our) & ‘Guiads jse Aem8n( DO s.ye1n wIs3sesyInos uo tadrun( oy} Suouwre

Summope£ peorjou 8y uaym ‘Butpuelg woiy 103eonps 0SS painer e ‘Aemwmiyg Aeyy 10} ULIR[E SUIOS (IIM SBM 11 0§

BUNQHL @XeT] Hes ey - Lueln ueyinos ut Buikp Aueppns JuBnoup puejsyim oy pesoddns s jey; eel e sl Aum :AisysAw sediunf sy 810zZ/S1/Z L



56 [st-Aum-AeysAw-odiunig /1181 OZAUBWILONAUS/S MU/ qLiYis Mmmy/:sdly

"satpueiq Jodrunf o1}

So@ SUISTeT [[11S SeM 93eI[0] PoMO[joX ot a[Igm Id1[1ed oured dnoid oy} seysim oym ‘Kemunys ym Suore ¢ quour
STY) 19)e] SUIpUR[Y J8SU INO) B UO S}SHUSIIS SNOJOWNU SuIpesy ST U0s1IdqeL] wﬁmoﬁ Jadrun( ay3 ur moEo wo [oIess uf
bzsoo uen w Sw.m ul wEEouEz ouo oﬁ se mEEsob

se 1snf st b:mtoE 9o ST, 1y sutdjeqns unewrrosp st ‘pi3[ape Ajoom uresfeq oy ‘e[19aq 2ANBUUOU B 3IYM ‘YRl
UIOY}I0U UT $350.10§ Sunonye uonelsayur mau e yarm reaf sty pardnoosossd useq eaey Songes[[00 Joy pue UOSMSeL]
"JSOM 91 punote So[twr 10y snesjeyd pue suiseq ssoioe yo1ens

$15010J 150D .mﬁﬁasog BIUL[] 943 UT $8[392q 03 wipota Surfpe; axe sourd sjoda8pof ofrgm ‘eonads jno podim ey
28@?% mﬁmm@ 13 E 019Z vzso.ﬁw ST A1) .Hmwoo opIsIno Em.ﬁom _maosw N SIXI(] .wﬁo-o% 10J1109 03 .Bwawbm ou ST yein
¢SSaISIp jo sugis Suimoys sorads

9911 I9T10 Iy %8282@ POOM 913 ST ¢UOTEISIFUL S[19A( JO SUBIS JIOY} OIY ¢SLAIR POJISIJE 1] JO SOTISLI9lORIBYD

[EIUBWUOIIAUS IO PUE SUOKIPUOD [10s ‘so[goId uoneas|s oy} 018 Jey ¢ANTelIow 911 JO JUSIXS 8] ST JBYM OYI']
«'SUOnNsanb Jo 10] & 0ARY M ‘Mot JySLYy, ‘PIes UOSMIBQRH « ST010B] JOT10 JO ULI01S 190)10d oY} 9q pnod 1,

"uep30 ur weadord uonol01d YI[esH 15910, §,901AI0G 15910, *§"(] 9Y} YUM SYIOM

OUYM ‘uos11aqay 0} Burpioooe ‘Aefd je Ajqeqoid axe ‘93ued 9B YIM UOTRUIqUIOD UT SuppIom ‘sr0108) 19Y10

« 5991 [ENPIAIPUL USAS pUR S9109dS Usem]aq 1USISHIP o 1ySIu

sanaoo jurod urddry e usayp) *s1eak o7 ‘sieak XIS ‘sIeaf 9911} YOB( SUONIPUOD JE }0O[ 0] 9ABY P[NOM S, "UOSIIS]OL]
zr] 1s130j0wojus pres  ‘pagdey st 13no1p woy ssens 9y} UsY( “Ieak suo 103 €1 IoT1BOM 9} I JOO] J,Ued Nox,

"Teak A1p e o[puey d]qe aq p[noys Jedrunf ng

eung) eeTjes syl - Luyein ueynos uj Buifp Ajusppns jybnoip pueisyim o} pesoddns s ey eed) e s Aypm AeysAw Jedyunf ey 8102/51/Z1



o \m_.?;éwug&.hma_c:_\w 5tmPow::msces:m\mgwEEou.n_E_m.aa;\\umazc

« 9181 duEs 9] Je BuIAp oq 0] w9ss } uop

:985 ‘oﬁk .mEfEM% Apead mw@?vw ommowwaﬂ € uo a1p sodrun( 905 o, ‘pres §osopuy « PI1D3JR J0U DoM Loty
‘200z Jo Jy8noap ay uy ‘1ySnoip paroyjeam sey sadiun( ssneoaq guy830q-pusur s 31 P Surdiom st o8 oM IeUM,,
B 'SUIR}SA5009 150.10F U0 BFeyo jRUID

Jo yedui oy} se1pnis oym ‘§3stepuy [11d J0ssajoxd £30]01q yei) jo Asiaatupn ST1SeJa1ut ussy e Junye) asoyy Suoury

.Enm&:o%éo HI9sap o[Idey e[ WIOYINOS 10§ soouonbosuoo 3uryoear-1ej aaey pmom szodun( jo sso] peaxdsopipm
i : | ‘S[ewrue sse[junod 10§ yelrqey Surpiaoid
pue 1919301 sadeospuey uryoins ‘[0 [e01307000 [e)IA & Aeld seaxy osoy) Ing "Juswsaoxduwy JelIqey Jo oureu
o3 U1 suoleIado [eAowaI-UOITRIRFAA JO 19[S BY3 918 UM MOIS Arensn Loy suokurd oy yym Suoye ‘siadrung
‘saureu aoejd
yel() Auew os ur Jeped,, piom o1 jo soueieadde 911 9dUdY :sew] 13duold ur STepad pafTes arem ATuayestux usyyo
A9Y[], "o3818 2ATYBa¢ 81} J0A0 [[e sdoy esow pue swonoq £srea pmoro stodrunf yeyn ‘ean e UB] qIYs € 9I0W }S0Wy

qel) ur vouswousyd oy} p1ooss A[[eonewe)sAs

01151 9} sem Aemunyg ‘reak 1Se] 90UIS OPRIO[O) UI OUIY 91¥1S 91} SSOIIB PAUSWINOOP US| dART] sxodrun( passexys
- 9[IYM MO} UT SeJdured )M AIJUNoD siey sxeaq paro[dxs sey Aemumnyg ‘461 ur sndureo 3urpuelqg syy ysiyqelse

03 3uidyey 1o)5e qouosbwﬁ JO UESp Se POAIdS oY a10yMm ‘(ANSISATUY) 911G Yeln Jo pred MOU) D W) UL} 90UIg
. ooerd
ST1 1240 J[e 5991] SUIAp S1e 9191[) 995 [[1}S UBD NOX ‘99S 01 ASLa SB ©q 1,uoM 1t ySnowy ‘seax) 9soyy ypm [euossod pue

9so[o dn 308 dnous sty oaey 03 Surod UL, "Pres demumyg , ‘§ uo auop Sureq y1om swos ST 891} MOWY] 0] PI[LIY] Ul ],,

ounqiiL exe yes ey L - Lueln wayinos u Buifp Alueppns Jybnosp pueisyym oy pesoddns sJey; eal} e s Aypp :AieysAw Jediunf ey 8L0Z/SL/ZL-



-6/G si-Aym-RisysAwi-tediunlig /), L/810ZAUBLILIOIAUB/SMBU/LIOD “quys mmmysdyy

Alewuelg® mojjo4 9
wWod qujs@ Apjeuiq

‘901 dwros guiderd st a8ueyd

9jewI]d 1qnop Moz y3noyye ‘Suruaddey aq IS it Aym sso[ yonw ‘PaystIqeIse aq 03 304 seyy Lyerrow dodrun(
JO JuRIX0 3T} “124dM0T ‘@ e}s ST 3y “suonsenb yons 210]dxo 03 RIS 9IIAIAG 18910, B 10f paridde sey 93a1epury
«MOU PassoIo Suraq
mﬂoam@:ﬁ 980U} aJe AUMm pue dw@v oy} 1040 sradiun( ysnd yeyy spjoyseryy Ul a1 JeYM,, "pres daropuy _ ‘sIoALIp
ot} umop uid ‘SI9UI0Y) N0y 91 $5019® ST} Jus[eAs1d MOY YUaAd AN[RLIOW B} ST pRq MOY MO 0] JUBM DM,
¢apordxs o3 sepyeeq A18uny jyo suonemdod
3uriqeus aq 31 pnoo IQ ¢syoene opeaq pdal 0 Ay[iqe oYy SupunuIspun ‘yipesy soom) 9} Sursturoadurod
9q IOYIeaM ULIBM PTNO)) ISSULIEM PUOIDS B1Y} Sem OS[E I INq “Yel[) 10] PIOII UO 1S9LIP Y3 A[UO 10U SeM Jeak 1se]

‘a1m3o1d [esne 939[dwod © 10U ‘onpo e 3snf ST 9BATe] 9[193( JO souasald a1} Ing

"WISAS 1001 8]} 01 sIsayudsojoyd
JO SYM.Y 8y} JONPUO0D 1Y} SONSST] 90.1) [BONIIO oY) ‘weopyd a3 uo Juryounw OBAIE[ PUY 0] $33.1) Peap Jjo yaeq poynd

seq femunyg “rodrun( yoeye 03 umouy spasur ‘9129 Y1Bq TePAO 10 18I0 TBPID UISISOAN O] ST royeyayqissod y - .

ounqul exe ies ey - Jyein weunos u Buikp Ajueppns 1uBnoup pueisyim o) pesoddns s ey 8eu) e s} Aypp AueysAw sediunf ey 8L0Z/SLiZE



Monfana Bird Conservation Plan - Version 1.0 - Jan. 2000 ~ Pagelot2

Montana | o
Partners in Flight Bird Conservation Plan Table of

Sage Thrasher
Priority Level: II  MT Score: 19 Al: 3

Reason for Concern. This species is a sagebrush obligate. Although population trends of Sage
Thrashers are currently stable, the conversion and fragmentation of big sagebrush habitat continues.
Continued loss of habitat will likely result in declining populations.

Distributien. Sage Thrashers winter from southern California, Arizona, and New Mexico to central

AraidSuiava zie WO 2 AL

Mexico (Bent 1948). They breed throughout parts of southcentral and eastern Montana (Bergeron et al.
1992).

Habitat Requirements. Sage Thrashers are sagebrush obligates, occupying shrub-steppe communities
dominated by big sagebrush. In microhabitat studies, the size and spatial distribution of sagebrush
appear to be the most important variables in nest-site selection. Nests are most often placed in tall, large
sagebrush plants that may provide support and concealment for the thrasher's conspicuous nests. They
also tend to nest in areas where there are dense clumps of large sagebrush shrubs (Petersen and Best
1991). The presence of thrashers is positively correlated with sagebrush and shrub cover, shrub patch
size, bare ground, and negatively correlated with spiny hopsage, budsage, grasses, and exotic plant

- species (Wiens and Rotenberry 1981, Knick and Rotenberry 1995). Bare ground near nests may
provided nearby foraging opportunities (Petersen and Best 1991).

Dominant Plant Species Composition. The Sage Thrasher is almost always associated with
shrubsteppe communities dominated by big sagebrush. In the northern Great Basin, breeding and

feeding habitats are primarily tall sagebrush/bunchgrass, juniper / sagebrush / bunchgrass, mountain
mahogany/shrub, and aspen/sagebrush/bunchgrass communities (Maser et al. 1984). In central Montana,
Sage Thrashers were found in areas dominated by big sagebrush, and other dominant shrubs such as '
broom snakeweed and rubber rabbitbrush, which occurred at lower densities (Feist 1968).

Vegetation Physiognomy/structure. Sage Thrasher nest-site selection is very specific within sagebrush
stands. Nests are almost always located either within or beneath sagebrush shrubs. Most nests are
located in shrubs with a high foliage density (75-100% live) and many branches within 30 cm of the
ground. Nests located on either the ground or a branch are usually placed toward the main axis of the
shrub (Petersen and Best 1991). The density of foliage shading or covering a nest appears to be
important in nest placement (Reynolds and Rich 1978). Nests are usually oriented southeast, perhaps to
maximize morning sun and afternoon shade, and for protection from prevailing winds (Petersen and
Best 1991). In Oregon, Sage Thrashers were not present in habitats dominated by crested wheatgrass or
annual grasses and forbs, but may be found once sagebrush covers 2% to 5% of the area (Pers. comm.

from A. Baumman to C. Paige).

Amount of Habitat. Few data are available. Territory size averaged 0.96 ha in Idaho (Reynolds and

' Rich 1978). In Montana, Thrasher nesting density averaged a low of 2.5 breeding pairs/100 ha (Feist
1968). Sage Thrasher densities during the breeding season in the Great Basin have been as high as 30
individuals/100 ha (Wiens and Rotenberry 1981) and 40 individuals/100 ha (Medin 1992). Manage for
maintaining large patches (100 ha) of big sagebrush. T

Nt
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Adjacent Habitat Matrix. Concern for the introduction and spread of noxious weeds that may compete
with native vegetation and thus, decrease the suitability of thrasher nesting habitat. The effects of
fragmentation and, therefore include a potential increase in predation of adults and nest contents.

Abiotic factors. Sage Thrashers are usually found nestmg at elevatlons between 1300-2000 m (Bent
1948). .

Management Issues. Large, contiguous stands of tall, dense clumps of big sagebrush interspersed with
native bunchgrasses and forbs are vital. Some studies have shown that fragmentation and alteration of
sagebrush stands have negative impacts on Sage Thrashers. Areas where crested wheatgrass has been
planted as livestock forage have experienced a significant reduction in the number of Sage Thrasher
nests (Reynolds and Trost 1980). Alteration and destruction of sagebrush habitat promotes the
establishment of exotic grasses, primarily cheatgrass. The dominance of cheatgrass encourages annual
wildfires, which converts shrubsteppe to annual grasslands (Knick and Rotenberry 1995). Edge effects
due to fragmentation may increase the potential for predation and parasitism. Rich and Rothstem (1985)
documented Thrashers ejecting eggs of Brown-headed cowb1rds from the1r nests.

e Loss and fragmentation of Sage Thrasher hab1tat through conversion and alteration of big

sagebrush stands is a major threat.
e Livestock grazing can have a positive or negative effeot dependlng on the plant community

composition, timing, and duration.

e Prescribed burning can have a negative effect (particularly in the short term) if there is significant
shrub canopy cover reduction. There can be some positive long-term effects if the fire is cool and
spotting, and creates openings amid really dense sagebrush stands. ;

o Offroad vehicle use can negatively impact nest sites as well as plant species composition (spread
of noxious weeds). _

Research/Monitoring Needs: Due to the lack of data on Sage Thrashers in Montana, steps should be
taken to gather baseline information on habitat use, quality and amount of big sagebrush habitat, and a
fine scale systematic survey of breeding birds.

Population Objective. Analysis of Breeding Bird Survey Data indicates Sage Thrasher popula‘uon
trends are stable in Montana and the western region. Our Ob_] ective is to maintain this stability over time.

http://biology.dbs.umt.edu/landbird/mbep/mtpif/mtsath.htm 7/26/2004
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Loggerhead Shrike
Priority Level: I MT Score: 17 AL 3

Reason for Concern. This species has shown declines throughout much of its range, although
populations in Montana appear to be stable (PT/PTU = 2/2). Because of their predatory nature and use
of open habitats, they are highly susceptible to pesticides on both their breeding and wintering areas.
Continent-wide declines have been attributed to both the use of pesticides and breeding habitat losses
(Y osef 1996). The relative reproductive success of shrikes nesting mn grassland and agricultural habitats

mdo fon fam meniitls cmea e mim w2 e PRy

\e g. Windrows) Js and of those uestmg in Sageur"ubu habitats (; \umam_y in south west Montana j i8 Uunknowi.

Distribution. Loggerhead Shrikes breed throughout the southern United States, from Florida to
California, and north throughout the great plains into the southern prairie provinces of Canada (Price et
al. 1995). It is a confirmed breeder in drier, open habitats throughout much of Montana east of the
continental divide (Montana Bird Distribution Committee 1996). Redmond et al. (1998) predlcted there
are over 10 million ha of potential habitat for this species in the state.

Habitat RM"' ents. Loggerhead Shrikes nest in a wide Variety of open habitats, as long as woody
nesting strata (often thorny shrubs) are available. These may include grassland prairie with scattered
trees, riparian areas or woody draws, cultivated lands with shelterbelts, or even badlands with few
shrubs, in addition to the sagebrush shrubland and shrubsteppe habitats considered here. Research in
Idaho has shown shrikes to have equivalent nesting success in sagebrush, bitterbrush, or greasewood,
although 65% of the nests were in big sagebrush (Woods 1993, Woods and Cade 1996). Nests are
usually located well within the structure of shrubs 1-2m tall, but almost always within 1m of the ground
(mean 79 cm, Woods and Cade 1996). Various studies in Alberta (Prescott and Collister 1993, Telfer
1993) have shown local populations of this species to be reliant on shortgrass, mid-grass, or tall grass, so
clearly there is a great deal of variation in preferred habitat, and indeed grass height may not playa role
nest selection.

Ecology. The Loggerhead Shrike is a predatory bird which relies primarily on grasshoppers and beetles
during the nesting season, but also takes a wide variety of mammal, bird and reptile prey (Yosef 1996).
They prefer to hunt in areas with sparse vegetation, from an exposed perch, and often utilize roadside
wires. Larger prey is often secured on thorns, broken branches or barbed wire to fa01l1tate feeding.

Management Recommendations. The habitat needs of Loggerhead Shrikes can likely be met by
providing for a suitable distribution of large sagebrush plants (1-2m tall), interspersed with open habitats
for feeding, and by controlling the application of pest101des in known nesting areas. Additional data
should be collected to delineate the distribution of the species in the state, parhcularly in shrubsteppe
and grassland habitats, and to determine relative nesting success in the various habitats used by the
species.

Back to PIF Plan Table of Contents

http://biology.dbs.umt.edw/landbird/mbcp/mtpif/mtlosh.htm . ‘ 7/26/2004
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Brewer's Sparrow

Priority Level: I MT Score: 20 Al 3

Reason for Concern. The nominate form of this species is a sagebrush obligate which has shown

- significant population declines throughout much of its range, including the two physiographic areas
which overlap Montana. Very little is known about the distribution and habitat needs of the
"Timberline" form of this species in the state. '

Distribution. There are scattered breeding records throughout the State with only three latilongs not
represented with evidence of breeding (Montana Bird Distribution Committee, 1996). Most suitable
habitats are concentrated in the southern half of the State with few sightings in the northwest and north
of the Missouri River. Gap (Redmond et al. 1998) modeling predicted four million ha of suitable habitat
(or 11% of the state) for the species within Montana. The "Timberline" (Brewer's) Sparrow is a
subspecies that is found breeding in high elevation shrubfields and krumholz. Within Montana, they
have been located on the east side of the divide in Glacier National Park.

Habitat Requirements. Brewer's Sparrow is a species characteristically found within sagebrush habitat
(Rising, 1996), and indeed is considered by most to be a sagebrush obligate (but see Timberline
Sparrow). Both Johnsgard (1979) and Saab and Rich (1997) felt that Brewer's Sparrow is closely
associated with shortgrass prairie with scattered to abundant amounts of sagebrush or other shrub-steppe
vegetation. Others have shown a negative correlation with grass cover, with the species preferring dense
sagebrush stands (Rotenberry and Wiens 1980). Best (1970) found Brewer's Sparrow utilizing sagebrush
as important nesting cover; Bock and Bock (1987) found they preferred unburned to burned sagebrush,
One Idaho study indicated that large patch size and robust shrub cover both increase the likelihood of
use by this species (Knick and Rotenberry 1995) Tt i3 often The Tost common breeding bird where it
occurs.

Ecology. This species feeds on insects found in the foliage of sagebrush and on the ground, and on the
seeds of grasses and forbs. It nests in large, living sagebrush, rarely using shrubs <50 cm tall (Peterson
and Best 1985). The nests are near the ground, and are usually placed in the finest branches of new
growth near the tips of the branches (Rich 1980), so shrubs in good vigor are important to nesting. They
show strong site fidelity, returning from year to year to nest in the same area (Wiens and Rotenberry
1985).

Management Issues. The species is vulnerable to parasitism by Brown-headed Cowbirds, especially
where the sagebrush landscape has been broken up by agriculture and pastures. Reductions in sagebrush
cover and vigor from control actions such as burning or herbicides will reduce or eliminate habitat
suitability for the species. The long-term viability of the species 1in Montana will depend on the
maintenance of large stands of sagebrush in robust condition throughouf the species' range in the state.
Wide distribution of suitable habitat is essential, due to their tendency toward site fidelity.

Management Recommendations. Implementing recommendations for SageGrouse should encompass
all the needs of Brewer's Sparrows.

http://biology.dbs.umt.eduw/landbird/mbep/mtpif/mtbrsn. htm TIMRINNNA
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Interactions of grazing and plant protection on

basin big sagebrush (Artemisia tridentata ssp.

tridentata) seedling survival
M.K. OWENS AND B.E. NORTON

Asuchors are wick Texas A&M University Agricultural Research and Extension Center, 1619 Garner Fieid Road,

Uvelde 78801, and tie Department of Range Science, Utak State University, Logan 84322. At the time of the research

. Abstract

4 - The impact of grazing snimasls and plant protection on shrub
# geedling establishment was studied in 2 separate experiments. A
- total of 3,665 seedlings were monitored for survival during asheep
. grazing triul in 1984, and 5,755 seedlings were monitored during a
: catfle grazing trial in 1986. Approximately 1/2 of the seedlings

were located under the canopy of mature plants and 1/2 were
- jpcated in the interspaces between plants. The presence of domestic
. Hvestock and the aff the ov i

W

1

ii'iﬂngty_e;wdof&cmmmmemofm
. during ihe growing season. ime mieraction between these inde-

in fhe highest survival (8.11) for shel-
‘ ' and the lowest survival
- {9.609) for unprotected seedfings in the grazed pastures. Seedlings
htheungrazedpasmhadmhaimshnﬂmedhtebetwem

- these 2 rates. - - :

i

4

Thepattemofswdlingsnrvivalwassimﬂzrinbothexpaknmts;

- Seedlingsinthe e igh mortality during
the scéual grazing event snd immediately after grazing. Seedlings

ich were unsheltered experienced the lowest sarvival due to
trampling. Survival rates lste in the summer were not affected by

grazing but were dependent on receiving precipitation during this
normally dry peried of the year.

The interaction between grazing and seedling location may par-.
tinlly expiain the aggrepated distribution of Artemisia found in.
aggregation should affect interspecific.
competition and may play a role in later stages of plant succession.

many communities, 1Ris

within these shrub-dominated comminities.
Key words: seedling survival, sagebrush

The increase of shrub populations in grassland communitiesisa,
widespread occurrence in a variety of ecosystems (van Vegten

1983, MacDonald and Frame 1988, Archer et al. 1988). Shrub

establishment does not occur as an advancing front from undis-
tarbed shrub stands but seems to occur from isolated shrubs
remaining in the grass stand. Two examples are basin big sage-
brush (Artemisia tridentata spp tridentata) which often invades
pastures sceded to grasses such as crested wheatgrass (Agropyron
desertorum )from shrubs which were not killed prior toseeding the
grass (Marlette and Anderson 1986), and the shrub Baccharis
pitularis which invades the annual grasslands of California (Willi~

ams et al. 1987).
Native sagebrush is a long-lived shrub which has little value for
grazing herbivores. Vast areas associated with long-term heavy

This research was supported by the Utdh Agricultural Experiment Station. Utah
State University, Logan 84322-4845. Approved as journal paper 3456. The authors
wishtothank Drs. D. Pykeand C_A. Call for critical review and helpful suggestions to
improve this manuscript.

Manuscript accepted 9 August 1991,

JOURNAL OF RANGE MANAGEMENT 45(3), May 1992

L1 \ Owerss was witk: the Department of Range Science, Utah State University, Logan 84322,

grazing are now dominated by basin big sagebrush communities,
with little forage available for domestic livestock (Young et al.
1990). Periodic treatment of these communities with herbicides or
prescribed fires can successfully reduce the dominance of basin big
gWTWM' but regen-
&ation of the shrab population usually occurs. Understanding the
population biclogy of the expanding shrub populationisa critical
step in successfully managing these rangelands for cattle production.

Basiii big sagebrush establishment does not seem tobe imited by
seed production, although dispersal distanee is usually short
(Young 1988). An average stand of basin big sagebrush can pro-
duce 50 million seeds per ha annually and a plant can begin
producing seed in its second year (Young etal. 1989). Haraiss and
McDonough (1976) found that basin big sagebrush seed germina-
tion rates were high enough to exclude secd germination as a
timiting factor in the establishment process for the 3.consecutive

vears of their study. Establishment remains as an episodic event

(Young et al. 1989, West et al. 1979).

Environmerdal factors, especially precipitation, | competition,

and seedbed factors. play an important role in the growth of shrub
populations. Therefore, factors that alter the enviranment of indi~
vidual seedlings may also alter the probability of survival and
successful establishment. Factors that could affect seedling survi-
val include grazing by large herbivores, seedliag location in rela-
tion to other plants, and the interaction bet.ween ithese factors.
Grazing may actually promote the establishment of an unpalatable
species such as basin big sagebrush by reducing competition from
the preferred forage species. Seedling location relative to other
plants may affect seedling establishment by either protecting the
seedling from grazing or by altering the microenvironment.

This study was designed to answer the following questions con-
cerning the expansion of basin big sagebrush populations into
crested wheatgrass communities: (1) Does grazing by domestic
livestock increase the probability of seedling survival?(2) Does the
location of the seedling relative to mature conspecific plants affect
seedling survival? and (3) What is the combined effect of grazing
and seedling location on overall survivaland the pattern of survival
during the growing season? .

Materials and Methods

The study was conducted on the Tintic Research Area (elevation
1.830 m) located in the Intermountain region of the western United
States (39° 53N and 122° 03'W). The study pasturcs within the
Research Area were mechanically treated for brushremoval in the
early 1950’s and seeded to crested wheatgrass. Mean annual precip-
itation is 374 mm with 75% falling from October to May as snow
(Wraith et al. 1987). Summer precipitation is highly variable in
both intensity and location. Precipitation during the first year of
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B T abic 3. Probabilities of seedling survival in sheltered 2nd unsheitered microsites during » 110 day sheep grazing trial.

»

= meie——
Days after emergence ) -
10° 20 30. a0 50 &0 76 80 % 10 110
Grazed

Shehered * 0.18 0.42 0.83 0.96 0.94 0.86 0.74 0.83 085 99t 0.99
. se 0.02 003 004 0.02 0.02 0.03 0.04 0.04 0.03 003 0.01
Unsheltered 3 0.11 6.32 0.87 0.89 0.90 0.69 0.56 0.55 0.71 0.85 1.60
sc 0.01 0.03 0.03 0.03 0.03 0.04 0.05 0.07 0.07 0.97 0.01

Ungrazed : . .
Sheltered x 0.71 0.61 0.80 0.85 095 0.81 0.45 0.75 0.63 0.74 0.99
se 0.02 0.02 0.02 .01 0.01 0.02 0.03 0.04 0.04 0.05 0.01
Unsheltered X 0.68 0.56 0.90 0.92 0.89 0.81 0.55 0.52 0.59 0.81 0.99
. se 0.02 002 0.01 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.01

*Grazing accurred during this time period.

tered treatment {120 survivors from a cohort of 2,715) than in the
unsheltered treatment (50 survivors from 3,040 seedlings).
CDA indicated the best model inciuded all of the 2-way interac-

tions between replications, grazing treaiment, and shelter (Table '

4)..

Table 4. Categorical data analysis of basin big seedlings during
the cattle grazing The X3 statistic indicates the significance
of the overall model and the G? analysis indicates the significance of the
specific model.

Significance - Partitioned G?
tests of within the
heirarchical best fit
models model
Effect X2 df G* df
Grazing 29727 4 10.77°° i
Shelter 53.22°* 4 35.19°> {
Grazing X Shelter 9.71*= 2 931> 1
Replication X Shelter 8.34°* ‘2 8.03%° i
Replication X Grazing 13.122# 2 12.30%* 1
Replication X Grazing 0.38 1 0.40 1
X Sheiter
= P<0.05
== P<0.01

The G* partitioning of the model demonstrates that 2l of the
effects are statistically significant within this model. The interac-
tion of replications with the other factors was due to the near total
mortality found in the first replication (Fig. 1B). There were no
significant differences between the logit values in the first replica-
tion and the values were generally very small. Seedlings in an
unsheltered location in the grazed pastures had the lowest proba-
bility of survival while protected seedlings had the highest chances
for survival in both grazed and ungrazed pastures in the second
replication. Scedlings without the protection of mature basin big
sagebrush were 5 times more likely to die in the grazed pasture than
in the ungrazed pasture. Within grazed pastures, the difference was
more pronounced, with protected seedlings being up 10 6:times
more likely to survive than unprotected seedlings (Fig- 1B). Inthe
other replication, over 99% mortality in all treatments precluded
the detection of treaument effects. '

As with the sheep study, grazing by cattle caused differences in
the pattern of mortality during the 80-day trial (Fig. 3). Duringthe
first 2-day grazing period, survival rates were significantly higher
for the ungrazed seedlings in the sheltered (0.91) and unsheltered
(0.85) microsites than in the same microsites in the grazed pastures
(0.84 and 0.49, respectively, Table 5). During the second grazing
period 18 days later, survival was much lower in ail treatments but
survival was significantly lower in the grazed. unsheltered treat~
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Fig. 3. Basin big sagebrush seedling survival in pastures grazed by cattle
{circles) and in ungrazed controls (trisngies). Seefihuﬁ wete int shieitered
{sofid Bnes) and umnsheltered (dashed lines) locations. Hatched aress

represent the actusl grazing periodsof 28-30 April and 18-20 May 1986.

Precipitation is presented as 10-day totals.
rment thar: in any other treatment. A dry period began 20 days after
seedling emergence and continued throughout the summer (Fig. 3).
Seedling survival in ail treatments decreased as the dry summer
progressed. but survival in the ungrazed pastures was sharply
depressed during the period of 10 to 20 days after the beginning of
the summer drought (40 days after emergence, Table 4).

Discuassion
‘Grazing by domestic livestock or native herbivores has been

reported o decrease seedling survival of some shrubs and grasses
(Eckert e- al. 1986, Gardiner 1986, Salihi and Norton 1987) but
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Prabubilities of seediing survival in sheltered and unsheltered microsites during »-cattle grazing wimd.

Days after emergence

10 20= 30 40 50 60 70 80
Srazed
Sheliered x 0.81 0.84 0.85 0.69 8.27 0.54 0.56 0.67
) se 0.01 061 001 . 0.02 0.02 0.03 004 0.03
Unsheltered x 0.84 0.49 0.89 0.68 0.08 0.57 0.42 0.63
se 0.01 0.01 0.01 0.02 0.01 0.05 0.0" 0.06
Ungrazed g :
Sheltered x 8.95 0.91 Q.71 0.29 0.18 0.55 0.68 0.76
se 0.01 0.01 0.02 0.02 04.02 0.66 .03 005
Unsheltered X 0.93 0.85 0.76 0.26 0.27 0.40 0.76 0.6
s 8.6 ool 0.02 6.02 0.03 0.05 6.08 0.96
*Grazing occurred during this time period. '
nay have a slight pasitive effect on survival of other species (West  microcephala were more likely to die from herbivory  and small

n al. 1979). Grazing by either sheep or caitie sharply depressed
sasin big sagebrush seedling survival for a brief time after the short
ut intense grazing period (Fig. 2 and 3). Later in the season the
-emaining seedlings were less prone to mortality than seedlings in
‘e ungrazed pastures. The effects of grazing, evident early in the
icason, were masked at the end of the season by the late summer
noisture-dependent mortality. The net result was no difference in
yverall seedling mortality between the grazed and ungrazed pas-
wures at the end of the growing season. The seedlings that were not
cilled from trampling during the grazing period efperienced high
nortality mtes from ancther source, late summerds "gh!. Thisis
n direct contrast {6 crested wheatgrass seedlings in the same
sastures as this study (Sakhi and Norton 1987). The effects of
grazing on crested wheatgrass seedling survival, followinga similar
3-day grazing period. an 18-day rest and an additional 2-day
grazing period, was evident up o | year afier grazing. For both
:rested wheatgrass and basin big sagebrush, the individual seed-
ings were too small to be grazed but were subjected to trampling.
Almost 90% of the crested wheatgrass seedlings occurred in the
nterspaces rather than under mature piants and may have been
ore vulnerable to trampling than the basin big sagebrush seed-
ings inthis study. Onlyﬁ(}% of the basin big sagebrush seedlings in
:his study were in the interspaces so potential trampling wounld
1ave becn less. Balph et al. {1989) state that vegetation cues are
1sed by cattle to avoid trampling on mature plants. therefore
ieedlings in the interspaces would be at a higher risk of mortality.

The differential seedling survival rates caused by the sheliered
md unsheltered microsites and the presence or absence of grazing
may partially explain the aggregated plamt distribution found
#ithin some semiarid communities (Brown and Archer {989,
Archer et al. 1988). The short dispersal distance (generally<i m)
nd favorable microenvironment found beneath mature basxii“ﬁxg
sagebrush shrubs are a2lso major factors causing aggregation
Young 1988). However, survival rates of seedlings were not
affected by the microsites in this study unless the pastures were
zrazed. The beneficial attributes of increased water holding capac-
£y and nutrient status (Young 1988) did not change survival rates
f first-vear seedlings. The combined effect of microsites and graz-
ng emphasized the aggregated dispersion pattern. Another arid
and shrub, Gutierrezia microcephaia, also demonstraies anaggre-
zated dispersion pattern which may be related to differential survi-
val rates for seedlings in various microsites { Parker 1982). Survival
aates of Gurierrezia seedlings were generally higher in the vicinity
>f adult plants than in the interspaces. Herbivores were alsoa very
mportant influence on survival and distribution of shrub seedlings
n that system.

Parker (1982) reported that large seedlings of Gutierrezia

H
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plants were likely to die from summer desiccation. Since basin big
sagebrush seeds were small and emergence was synchronous in this
study, with all seedlings emerging within [ week, plant size was
very similar and could not affect the observed survival rates. Graz-
ingsharply reduced the number of seedlings in the azed pastures,
but desiccation resuiting from summer drought caused late
summer mortality (Fig. 2). In 1986. the lack of late summer rains in
August had a marked effect on mortality rates compared to the
steady decline in seedling numbers through the refatively moist late
summer of 1984 (Fig. 3). This would suppert the hypathesis that
the timing of precipitation is as important as the total amount
(Hermcssy et al 1934} Ungrazed annual es_in!California
ortion of the soil and

i ‘ shrubs from becoming established naless
precipitation was relatively hmﬁe
high basin big “sagebrush survival noted for shelfered seedlings in
the grazed pastures may be affected by this j-henomenon. We
hypothesize that the heavily grazed grasses i this study were |
transpiring less water than the ungrazed grasses and that conse-
guently more soil moisture was available for the basm big sage-
brush seedlings. Grazed crested wheatgrass plants dxd not use
water as quickly as uagrazed plants on this study site, wh:ch wouid
have maintained a more favorable soil water status m the grazed
pastures { Wraith et al. [987).

If grazmg is Imiting seedling distribution to ar&s under the
protection of mature plants. at some point in the future intraspe-
cific competition may limit either growth or survival. Although the
watcr—holdmg capacity of the soil is higher under the canopy of
‘basin big sagebrush shrubs, the potential compe:mon between
fmature shrubsand seedlings is great (Young 1988). C%ompeunon
‘may be expressed early, as with Cirsium vulgare which can inhibit
iseediing growth with litter from mature plants (de Jong and Klink-
‘hamer i985), or may not be expressed for several! ;ywxs The
aggregated distribution of juvenile basin big sagebrush found on
this site suggests thzt intraspecific competition may play a more
important role between Juvemles rather than secdlmgs {Owens
{1987). The resultant aggregation of seedlings and Juvemles in the

the timing

.grazed pastures may affect intraspecific competition ds the plants

become larger. Density-dependent mortality of juvemie sagebrush

' may become an important factor regulating population size and
‘hence establishment rates of shrubs into grasslands. |
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Species extinctions have defined the global biodlverslty crisis, but extinction begins with loss i m
abundance of individuals that can result in compositional and functional changes of ecosystems. Using
multiple and independent monitoring networks, we report population losses across much of the North
American avifauna over 48 years, including once common species and from most biomes. lntegratnon of
range-wide population trajectories and size estimates indicates a net loss approaching 3 billion blrds or
29% of 1970 abundance. A continent-wide weather radar network also reveals a similarly steep decline in
biomass passage of migrating birds over a recent 10-year period. This loss of bird abundance sngnals an
urgent need to address threats to avert future avifaunal collapse and associated loss of ecosystem

. integrity, function and services.

Slowing the loss of biodiversity is one of the defining'
environmental chailenges of the Zi* century (i-5). Habitat'
loss, climate change, unregulated harvest, and other forms of’
human-caused mortality (6, 7) have contributed to &
thousand-fold increase in global extinctions in the
Anthropocene compared to the presumed prehuman
background rate, with profound effects on ecosystem:
functioning and services (8). The overwhelming focus on:
species extinctions, however, has underestimated the extent.
and consequences of biotic change, by ignoring the loss of
abundance within still-common species and in aggregate:
across large species assemblages (2, 9). Declines in
abundance can degrade ecosystem integrity, reducing vital
ecological, evolutionary, economic, and social services that:
organisms provide to their environment (8, 10-15). Given the:

current pace of global environmental change, quantifying;
change in species abundances is essential 6 assess ecosystem!

impacts. Evaluating the magnitude of declines requires

effective long-term monitoring of population sizes and:

trends, data which are rarely available for most taxa.

Birds are excellent indicators of environmental health and.
ecosystem integrity (I6, 17), and our ability to monitor many'
species over vast spatial scales far exceeds that of any other:
animal group. We evaluated population change for 529 spe-
cies of birds in the continental United States and Canada.

(76% of breeding species), drawing from multiple standard-

ized bird-monitoring datasets, some of which provide close to.

fifty years of population data. We integrated range-wide esti-

mates of population size and 48-year population trajectories,

‘vst release: 19 September 2019
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along with their associated uncertainty, to!quantify net
change in numbers of birds across the avifauna over recent
decades (I18). We also used a network 143 weather radars
(NEXRAD) across the contiguous U.S. to estimate long-term
changes in nocturnal migratory passage of avian biomass
through the airspace in spring from 2007 to 2017. The contin-
unous operation and broad coverage of NEX.RA*D provide an
automated and standardised monitoring tool with unrivaled
temporal and spatial extent (19). Radar measures cumulative
passage across all nocturnally migrating spegles, many of
which breed in areas north of the contiguous U.S. that are
poorly monitored by avian surveys. Radar thus expands the
area and the proportion of the migratory avﬂauna that is
sampled relative to ground surveys.

Results from long-term surveys, accountmg for both in-
creasing and declining species, reveal a net Ioss,m total abun-
dance of 2.9 billion (85% CI = 2.7-3.1 billion) birds across
almost all biomes, a reduction of 29% (95% CI = 327—30%) since
1970 (Fig. 1 and Table 1). Analysis of NEXRAD data indicate
a similarly steep decline in nocturnal passage of migratory
biomass, a reduction of 13.6 + 9.1% since 2007!(Fig. 2A). Re-
duction in biomass passage occurred across the eastern U.S.
(Fig. 2, C and D), where migration is dominated by large num-
bers of temperate- and boreal-breeding songbirds; we ob-
served no consistent trend in the Central or Pacific flyway
regions (Fig. 2, B to D, and table S5). Two completely different
and independent monitoring techniques thus' signal major
population loss across the continental avifauna.

Species exhibiting declines (57%, 303/529) based on long-

(Page numbers not final at time of first release) 1
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term survey data span diverse ecological and taxonomic:

groups. Across breeding biomes, grassland birds showed the
largest magnitude of total population loss since 1970—more:
than 700 million breeding individuals across 31 species— and
the largest proportional loss (53%); 74% of grassland species!
are declining. (Fig. 1 and Table I). All forest biomes experi-
enced large avian loss, with a cumulative reduction of more:
than 1 billion birds. Wetland birds represent the only biome
to show an overall net gain in numbers (13%), led by a 56%:
increase in waterfowl populations (Fig. 3 and Table 1). Sur-
prisingly, we also found a large net loss (63%) across 10 in-
troduced species (Fig. 3, D and E, and Table 1).

A total of 419 native migratory species expenenced a net
loss of 2.5 billion individuals, whereas 100 native resident
species showed a small net increase (26 million). Speciés
overwintering in temperate regions experienced the largest
net reduction in abundance (1.4 billion), but proportional loss;
was greatest among species overwintering in coastal regions:
(42%), southwestern aridlands (42%), and South America
(40%) (Table 1 and fig. S1). Shorebirds, most of which migrate
long distances to winter along coasts throughout the hemi-
sphere, are experiencing consistent, steep population loss.
(37%).

More than 90% of the total cumulative loss can be at-
tributed to 12 bird famiiies (Fig. 3A), including sparrows, war-
blers, blackbirds, and finches. Of 67 bird families surveyed,
38 showed a net loss in total abundance, whereas 29 showed
gains (Fig. 3B), indicating recent changes in avifaunal com-~
position (table S2). While not optimized for species-level
analysis, our model indicates 19 widespread and abundant
landbirds (including 2 introduced species) each experienced
population reductions of >50 million birds {(data S1). Abun-
dant species also contribute strongly to the migratory passage
detected by radar (19), and radar-derived trends provide a
fully independent estimate of widespread declines of migra-
tory birds.

Our study documents a long-developing but overlooked
biodiversity crisis in North America—the cumulative loss of
nearly 3 billion birds across the avifauna. Population loss is
not restricted to rare and threatened species, but includes
many widespread and common species that may be dispro-
portionately influential components of food webs and ecosys-
tem function. Furthermore, losses among habitat generalists
and even introduced species indicate that declining species
are not replaced by species that fare well in human-altered
landscapes. Increases among waterfowl and a few other
groups (e.g., raptors recovering after the banning of DDT) are
insufficient to offset large losses among abundant species
(Fig. 3). Importantly, our pepulation loss estimates are con-
servative since we estimated loss only in breeding popula-
tions. The total loss and impact on communities and
ecosystems could be even higher outside the breeding season

First release: 19 September 2019

WWW.sciencemag.org

if we consider the amplifying effect of “missing? reproductive
output from these lost breeders.

Extinction of the Passenger Pigeon (Ectopwtes migrato-
rius), once likely the most numerous bird on the planet, pro-
vides a poignant reminder that even abundant jspeci’es can go
extinct rapidly. Systematic monitoring and attention paid to
population declines could have alerted society to its pending
extinction (20). Today, monitoring data suggest/that avian de-
clines will likely continue without targeted conservation ac-
tion, triggering additional endangered species listings at
tremendous financial and social cost. Moreover, because
birds provide numerous benefits to ecosystems %(e.g., seed dis-
persal, pollination, pest control) and economies (47 million
people spend 9.3 billion U.S. dollars per year through bird-
related activities in the U.S. (21)), their population reductions
and possible extinctions will have severe direct and indirect
consequences (10, 22). Population declines can be reversed,
as evidenced by the remarkable recovery of waterfowl popu-
lations under adaptive harvest management (23) and the as-
sociated allocation of billions of dollars devoted to wetland
protection and restoration, providing a model for proactive
conservation in other widespread native habltats such as
grasslands.

Steep declines in North American birds paralle] patterns
of avian declines emerging globally (14, 15, 22, 24) In partic-
ular, depletion of native grassland bird populations in North
America, driven by habitat loss and more toxic pesticide use
in both breeding and wintering areas (25), mirrors loss of
farmland birds throughout Europe and elsewhere (Z5). Even
declines among introduced species match sitnilar declines
within these same species’ native ranges (26). Agricultural in-
tensification and urbanization have been s:miiarly linked to
declines in insect diversity and biomass (27), Wn:h cascading
impacts on birds and other consumers (24, 28, 29) Given that

- birds are one of the best monitored animal groups, birds may

also represent the tip of the iceberg, mdlcatmg similar or
greater losses in other taxonomic groups (28, .30)
Pervasiveness of avian loss across biomes and bird fami-

lies suggests multiple and interacting threats. Isolating spa-

tio-temporal limiting factors for individual species and
populations will require additional study, however, since mi-
gratory species with complex life histories are in contact with
many threats throughout their annual cycles. A focus on
breeding season biology hampers our ability to understand
how seasonal interactions drive population cliange (3D, alt-
hough recent continent-wide analyses affirm the importance
of events during the non-breeding season (19, 32). Targeted
research to identify limiting factors must be coupled with ef-
fective policies and societal change that emphasize reducing
threats to breeding and non-breeding habitatsiand minimiz-
ing avoidable anthropogenic mortality year-round. Endan-
gered species legislation and international treaties, such as

(Page numbers not final at time of first release) 2
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Table 1. Net change in abundance across the North American avifauna, 1970-2017. Species are grouped into na-
- tive and introduced species, management groups (landbirds, shorebirds, waterbirds, waterfowl), major breeding bi--
omes, and nonbreeding biomes (see data Sl in (18) for assignments and definitions of groups and biomes). Net
change in abundance is expressed in millions of breeding individuals, with upper and lower 95% credible intervals (CI)

shown. Percentage of species in each group with negativetrend trajectories are also noted. Values in bold indicate de-

clines and loss; those in italics indicate gains.

. Number et Abundance Change (Millions) & | ot Change & 95% Cls Ps;eepc?;gi
Species Group of Species 95% C1 N z Decline
Change LC95 UCos Change 1C95  UC95
Species Summary ‘
AIIN. Am. Species 529 29119  -3,0975 27329 | 288% -302% -273% | 573%
All Native Species 519 22,5210 -2,698.5 23476 | 265% -28.0% 24.9% | 57.4%
Introduced Species 10 -391.6 4423 3366 | -62.9% -66.5% . -56.4% | 50.0%
Native Migratory Species 419 25417 -2,723.7 23745 | -283% -298% 26.7% | 582%
Native Resident Species 100 26.3 73 469 53%  14%  9.6% | 54.0%
Landbirds 357 25165  -2,6922 23460 | -27.1% -286% -25.5% | 58.8%
Shorebirds 44 171 218 -12.6 374% -45.0% -28.8% | 682%
Waterbirds 77 225 3738 6.3 215% -33.1% -62% | 51.9%
Waterfowl 41 34.8 245 483 56.0% 379%  79.4% |. 43.9%
Aerial Insectivores 26 -156.8 -183.8 1270 | -31.8% -364%  26.1% .| 73.1%
Breeding Biome : :
Grassland 31 7175 -763.9 6733 | -533% -55.1% -51.5% | 742%
Boreal forest 34 -500.7 -627.1 381.0 | -33.1% -389% -269% | 50.0%
Forest Generalist 40 -482.2 —5352‘5 4134 . -18.1% -20.4% -15.8%% 40.0%
Habitat Generalist 38 -417.3 -462.1 3713 | -231% -254% -207% | 60.5%
Eastern Forest 63 -166.7 -185.8 -1477 | -174% -192% -15.6% | 63.5%
Western forest 67 -139.7 -1:53.8 -116.1 -295% -32.8% -26.0% 64.2%
Arctic Tundra 51 -79.9 -1312 0.7 234% 375% -02% | 356.5%
Aridlands 62 -35.6 49.7 -17.0 17.0% -23.0%  8.1% | 56.5%
Coasts 38 6.1 -18.9 85 15.0% 394%  21.9% | 50.0%
Wetlands 95 20.6 8.3 353 13.0% _ 5.1% _ 23.0% | 47.4%
Nonbreeding Biome
Temperate North America 192 -1,4130 -1,521.5  -1,2023 274% -293% -253% | 552%
South America 41 5374 65111 -432.6 401% -452% -346% | 75.6%
Southwestern Aridlands 50 2381 2612 215.6 41.9% -445% -392%. | 74.0%
Mexico-Central America 76 1553 1878 -122.0 -155% -183% -12.6% | 52.6%
Widespread Neotropical 22 1260 -1712 -86.1 268% -334% -193% | 455%
Widespread 60 31.6 63.1 1.6 3% 4% 02% | 433%
Marine 26 -16.3 29.7 12 30.8% -49.1% -25% | | 61.5%
Coastal 44 -11.0 -14.9 6.7 A240% -518% -267% | 682%
Caribbean 8 6.0 14 157 121%  2.8%  31.7% | 25.0%
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The Influence of Mammals and Birds in Retardmg Artificial and %’
Natural Reseeding of Coniferous Forests in the United States

Clarence F. Smith and Shaler E. Aldous®

ORESTERS have long been searching for
F an economical method of re-establishing
trees on deforested lands. Three methods
have been used, namely: the-planting of nursery-
raised stock and natural seedlings, direct seeding,
and the encouragement of natural reproduction.
To date the planting program has been given the
most attention but the other two methods are
older and considerable hope for their satisfactory
use is always being expressed. Chief among the
factors that have pushed reproduction by seeding
into the background is the depredation of sced-

" eating rodents and birds.

This does not mean, however, that animals are
the chiel factors in preventing reforestation.
Among the many other important factors are:
availability of seed source, soil type and condi-
tion, prevalence of destructive insects and dis-
eases, moisture supply, temperature, slope, and
many others. So it should not be inferred that
if rodent and bird pressures could be remoyed
reforestation would always be successful. The
role of mammals and birds in aiding reforesta-
tion is not discussed in this paper. Although
actual consumption of coniferous seeds implies
destruction. it must be recalled that in the proc-
ess of feeding, mamnals through caching, and
birds by transportation and dropping of seeds
may function as seed distributors.

The first known effort at direct seedmg on a
national forest in the United States was in 1901
(I11) on the San Bernardino National Forest,
California. This and several other trials (12, 38)
failed due to a combination of factors, one of
which was the activity of seed-eating animals.
Periodic attempts at direct seeding were con-
tinued with little or no success through about
1912 (6, 20, 27, 39, 59, 62). In the early twen-
ies an interest was again shown in this work
(30, 41, 42, 50), but still one of the main obsta-
cles to success was the animal factor. During the
late thirties and up until the present time, a re-
newed interest has again heen extended lo this

Clarenre F. Smith, formerly biologist of U. S. Fish
and Wildlife Service Comntrol Methods Research. Sta-
tioned at Mt. Shasta, Calif. Shaler E. Aldous, biologist
with U. S. Fish and Wildlife Service, Public Lands
Wildlife Research Section, St. Paul, Minn.

method of reforestation (I, 2, 8, 10, 16, 25, 26,
32, 33, 34, 35, 36, 37, 40, 45, 46, 47, 48 49,
58, 61, 63).

It has been during this latter period that the
authors and other workers in the Fish and Wild-
life Service have been making extensive investi-
gations of the relation of animals to the forest.
Reproduction by seed and the animal pressure
thereon has received considerable attention. It
is the purpose of this paper to point out the
degree and type of pressure exerted by birds
and mammals on forest seeds, the Lree species
affected, and to describe methods of reducing or
eliminating these losses.

Many ANimAt AND Birp SEED EATERS

A large number of different mammals and
birds feed on the seeds of conilerous trees, both
when supplied naturally and when provided by
planting procedures. From the literature and
the authors’ studies, a total of 44 mammals and
37 birds have been found to eat conilerotis seeds
(Table 1). This list could be materially length-
ened if the data from unpublished stomach. anal-
yses in the files of the Fish and Wildlife Service
were assembled. Van Dersal (64) lists the ani-
mals that feed on all species of conifers in the
United States, but from his descriptions it is im-
possible to separate seed eaters from vegetative
feeders. ‘

-Although the list of seed eaters is long, only
a few species are of significance in forest regen-
eration. The tree squirrels, chipmunks, white-
footed mice, and a few species of seed-eating
fringillid birds are responsible for the greater
part of all trouble caused by maminals and birds
in regenerating forests by seeding. Habitat is
the governing factor which determines which

species of animal might be present to consume.

the seeds.

Tree squirrels (Sciurus) are not commonly
found very far from trees with the result that
their depredations are usually on the cones or
on the seed dropping from them. On denuded
areas that are being artificially resceded, these
squirrels -are of minor importance except around
the tree-fringed borders. On the other hand, they
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TanLe l--LABT OF timns AND MAMMALS KNOWN T0 BAT THE SKEUE OF CUNIFEROUS TREES are |
: : (AND THE AUTHORITY Hurufiniar)? . ous -
Common name Scientific name Reference ting
i e ——— matu
Birds porte
-»Blue grouse Dendragepus obscurus ) 4 as 70
Sierra grouse Dendragapus fuliginosus sierrae 52 .
Ruffed grouse Bondsa umbellus 52 « taken
Bobwhite Golifius Uirginienus 8 pond:
Culifornia quail Lophortyx tuliforiled 52 5
Hand-tafled pigeon Colurithle fascinta 52
Eastern mourning dove Zenaidura macroura carolinensis 8, 58,60
+Red-shafted flicker Colaptes cafer collaris 57
Aewis woodpecker Asyndesmus lewis 52 Th.
Canada jay Perisoreus canadensis 59 h
Blue jay Cyanocitia cristata 59 siow!
+Bteller’s jay Cyanocitta stelieri 52,57 of cuy
~Crow Corivus brachyrhynchos 52 cohes
lark’s nuterdcker Nicifrage coliimbidre §2 Moll i
Minter wren Narnus fitemalis 36 Olle
Hobin Turdus migratorius 15,59 from
English sparrow Passer domesticus 59 of the
Southern meadowlark Sturnella magna argutula 8 PR
Red-wing blackbird Agelaius phoeniceus 8. of u
Rusty blackbird Euphagus carolinus 8 whitc
Brewer’s blackbird Euphagus cyanocephalus 8 one
Blackbirds No species named 15,59 th
Cowbird Molothrus ater 8 ree
Bronzed grackle Quiscilus quiscalus deneus slash
lie grosbedk Guirded caervles - cotist
Wvetiing grosbedk Heéapertilioha vespertina ¢ 80
alifornia purple finch Carpodacus purpurevs celifornicus ;0 k
«Pine grosbeak Pinicola enucleator the s
JRedpoll Acanthis linaria cuttin:
cBoldfinch Spinus tristis X bodv
«Red crosshill Loxia curvirostra : ocy
Towhee Pipilo maculatus 36 _ther i
v Slate-colored junco Junco hyemalis hyemadlis Text 2 “The
Carolina junco Junco hyemalis connectens 13 fall :
Oregon junco Junco oreganus 36 ully-t
Red-backed junce Junco phoeonotus dorsalis 39,52
~Chipping sparrow Spizelle passerina 2
Song sparrow Melospiza melodia 36 5
Mammals —_
Cinereous shrew Sorex cinereus _ Text Con
Trowbridge shrew Sorex Trowbridgii 37 Red sqt
Wandering shrew Sorex vagrans 37 )
Baird’s dusky shrew Sorex obscurus bairdi 37
Yaquina shrew Sorex yaquinae 37
Gibbs shrew-mole Neurotrichus gibbsii 37
Columbia ground squirrel Citellus beecheyi 33
Rock squirrel Citellus variegatus b
California ground squirrel Citellus beecheyi B :
Fisher ground squirrel Citellus beecheyi fisheri 52 - Wester:
White-tailed antelope squirrel Citellus leucurus H Flying
Mantled ground squirrel Citellus lateralis 2.3 Pocket
i Citellus lateralis arizonensis 7
- Citellus lateralis chrysodeirus 52 Kangar
“AWestern chipmunk Eutamias minimus 5z, White-f.
Eutamias minimus jacksoni Text ;-
Eutamias amoenus 527
Eutamias quadrivittatus 52 :
Eutamias quadrivittatus speciosus 5?2 Woodra
Eutamias cinereicollis 32,57 ‘Red-ba.

~Eastern chipmnuk

Eutamias townsendii
Eutemias quadrimaculatus
Eutamias sp.

Tamias striatus striatus
Tamias striatus griseus

Meadow
House .

"This
Test . ‘articles

12, 30,49, 58,61
53



ference

4

- 52

52

a

52

52
8.58,60
57

52
59
59
52,57
52

52

© 36
15,59
59
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are probably the heaviest consumers of conifer-

ous-seeds under -natural conditions. - Heavy cut--

ting of sugar pine cones (even before they are
mature) by the California gray squirrel was re-
ported by Berry (6) and Jotter (27). As much
as 70 to 75 percent of the seed crop was reported
taken by these squirrels and as maiy as 702
ponderosa pine cones were found under one tree.

Voracious RopENTs ARE HEAvY
SEED CONSUMERS

The appetite for pine seeds by squirrels was
shown by Hatt (18) when he reported one pair
of captive red squirrels ate the seeds from 422
cones of eastern white pine in one week’s tite;
Mollenhauer (35) found red squirrels clipped
from 50 to 100 percent of the cone-hearing limbs
of the table mountain pine. It was the opinion
of Pulling (41) that red squirrels took all the
white pine seed produced during a poor year in
one area in New York State. An examination of
thtee red squirrel stomachs from a jack pine
slash area in Minnesota showed that they Had
consumed 1,178 jack pine seeds or an average
of 392 seeds per squirrel. In this latter case,
the squirrels were collected at the edge of the
cutting area. None was observed in the main
body of the clearing. This localization was fur-
ther illustrated by Smith (53) when he wrote,
“The greatest rodent damage occurred on the
fully-timbered area where red squirrels invaded

the quadratys several times searching for ungermi-
nated seeds.” : .
Ground squirrels (Citellus) are not commonly
pests on sites requiring reforestation. These ani-
mals occur only in the western states in open
types of habitdt where reforestation is not likely
to bé practiced: However, these animals are
known to retard forest tregeneration at timeés, as
Tinsley (58) reported the Columbian ground
squirrel in ldaho to have consumed practically
all the seeds (pondersosa and western white
pine) sown. '
One associated quite closely with the forest is
the mantled squirrel. Throughout the pondetrosa
pine belt; this groip is coramon and beligved to
be an important ponderosa pine seed consumer

.by Wahlenherg (60) and Taylor and Gorsuch

(57).

Chipmunks play an important role in prevent-
ing the reseeding of s. The western chip-
munk (Eutamias) has been a greater factor in
this tespect than the eastern form (Tamias).
Most seeding studies have been made in the West
and in the Lake States where the western form is
much more abundant. In the Lake States, both
chipmunks occupy the same range, but -Eutamias
is found more in the logged or burned areas and.
is much more numerous over the whole area.

In northern Minnesota, chipmunks were found
to be pronounced pine seed destroyers. The ex-
amination of stomachs from 88 chipmunks col-

TasLe 1—(Continued)

Common name

Scientific name

Reterence

Red squirrel

Western gray squirrel
Flving squirrel
Pocket mouse

Kangaroo rat
White-footed ouse

Woodrat
Red-backed mouse
Heddow mouse
Hoose mouse

Tamiasciurus hudsonicus
Tamiascivrus hudsonicus baileyi
Tamiascivrus hudsonicus loquax
Tamiasciurus hudsonicus ventorum
Tamiasciurus hudsonicus richardsoni
Tamiasciurus douglasii
Tamiasciurus douglasii albolimbatus
Tarmiasciurus fremonti fremonti
Sciurus griseus

Glaucomys sabrinus latipes
Perognathus fasciatus

Perognathus parvus mollipilosus
Dipodomys heermanni

Peromyscus maniculatus
Peromyscus maniculatus gracilis
Peromyscus leucopus noveboracensis
Peromyscus sp.

Neotoma fuscipes

Clethrionomys gappert

Microtus® montanus

Mus musculus

5,9,15,26,29,41,43,49, 53, 56
41, 43,49, 53,56, 18

"This list does not include species eating Juniper and Taxis, and includes references only from published

axticles and findings from the author’s field work.




N

[EETS

ORI PR e

S

364 JOURNAL ‘OF FORESTRY

lected in a jack pine slash arca revealed that 72

percent contained. the remains of jack pine seeds.

They averaged 31 seeds per stomach, but ouve
chipmunk had eaten 796 and another had 204
in its stomach and 168 in its cheek pouches. The
88 animals had disposed of a total of 2,749 jack
pine seeds. Although chipmunks fortited only
39.5 percent of the rodent population, they con-
sumed 61 percent of the jack pine seeds removed
by rodents on this area. '

Cogjjg;gu,s,s&ed.d&s:we&mr%whipmunk&has
been reported by Dearborn (12) from the Black
Hills, Tinsley (58) in the Northern Rocky Moun-
tains, Korstian and Baker (30) in the intermoun-
tain region of Utah, Taylor and Gorsuch (57)
in the Southwest, Willis (62) and Moore (36)
in the Pacific Northwest, L. Smith (53) for the
New England area, and Horn, in an unpublished
(1932) report from California.

Mice as a group, because of their wide habitat
and geographic distribution, are perhaps the
greatest animal factor in retarding forest regen-
eration by seeds. A great many of the authors
reviewed, mentioned mice as one of the chief
offenders.

White-footed mice (Peromyscus) have been

‘found by the authors to be the most widely dis-

tributed and the most influential species in their
studies. Where other authors have specified spe-
cies, the white-footed group are usually men-
tioned. According to Silver (50), white-footed
mice damaged from 10 to 90 percent of the seed
spots -on a planting program in the Ocala Na-
tional Forest, Florida, Willis (62) attributed 98
percent failure of seed spots of Douglas-fir on the
Columbia National Forest to the work of mice,
and cage tests showed that a mouse could con-
sume 300 seeds of this species daily. In the Lake
States white-footed mice were found to be second
only to chipmunks in numbers and in the con-
sumption of jack pine seeds. The examination of
30 ‘stomachs revealed that 70 percent had eaten
jack pine seeds and the whole lot averaged 19
seeds per stomach. The greatest number eaten
by a single animal was 156.

Other mice known to feed on coniferous seeds
are red-backed mice (Clethrionmys), meadow
mice (Microtus), jumping mice (Zapus), pocket
mice (Perognathus), and house mice (Mus mus-
‘culus) .

The red-backed mice are perhaps the most
characteristic forest species, but their food pre-
ferences run more to succulent vegetation than to

sceds. After a logging operation where most of
the timber is cut, these mice are rapidly replaced
by the white-footed species. That they can be a
minor factor in seed consumption, however, is
shown by the analysis of 59 stomachs of mice
trapped on a jack pine slash area. Only 14 per-
cent of them had eaten jack pine seed, the great-
est number per individual being 25, and the
average .6.

Birps-ALso Taxe Mucu SEED

Birds are more of an influence in seed con-
sumption than is generally believed. Many
workers have referred to seed destruction by
birds and rodents but few have specified which
birds are involved. As early as 1916, Toumey
(59) listed mourning doves, redpoll, Canada jay,
blue jay, English sparrow, robin, blackbird,
finch, junco, and blue grosbeak as forest seed
eaters. In the longleaf pine area of Mississippi,
Burleigh (8) found heavy consumplion of sceds
by mourning doves, bobwhites, meadow larks,
Brewer’s rusty, and red-winged blackbirds, and
cowbirds. He found that damage by these birds
was most severe during years of heavy seed pro-
duction and relatively light during scanty seed

methm
and m

years, the explanation being that the seed crop Dis
when abundant attracted and held larger bird been -
populations. Pearson (39) and Krauch in a 1937 have !
report for the southwest named the junco as a someli
cause of failure of sceding experiments. cases :

In the northwest, Moore (36) found Douglas- th'd'
fir seeds attractive to winter wrens, purple in oth
finches, song sparrows, towhees, and juncos. such »

Four juncos, eight chipping sparrows, eight snows!
goldfinches, and one Brewer’s blackbird were col- Spi
lected on a jack pine slash area in northern Min- a metl
nesota. Of these 21 birds only three (chipping danger
sparrows) had failed to feed on jack pine seeds. other :
Most of these birds were present in fairsized Leth
flocks, which could have been responsible for with e
the consumption of a large part of the seed crop. types «

1t is rather surprising to find such insectivor- but fo:
ous mammals as shrews consuming coniferous sults |
seeds, but Moore (37) states, “They play a defi- toxic_ «
nite and deleterious part in natural reforesta- barle: .
tion.” He lists five species of shrews that were attemp!

found to eat Douglas-fir seeds. Jack pine seeds refores
were found in the stomach of one long-tailed
shrew in Minnesota.

Many workers have deplored serious losses of
seed by rodents and birds without specifying the
identity of the animals concerned.” In fact, the

writers have found it impossible to attribute
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Competition Among Insects, Birds and Mammals for Conifer Seeds

CHRISTOPHER C. SMITH AND

Department of Biology,
Mazseum of Northern Arizona,
Route 4, Box 720,
Fiegstaff, Arizona 86001

~uNOpsis Species of at least 5 orders ofinsects,

RusseLt P. Barpa
Department of Biological Sciences,

Northern Arizona Unzversity,
Flagstaff, Arizona 86071

6 families of birds, and 9 orders of mammals,

i various combinations, can exploit the cones and seeds of most species of conifers.
Lswigepole pine is the exception to this pattern of broad taxonomic diversity of seed
tredatorsin that only pine squirrels and coreid bugs attack its serotinous cones. The conrrast
between lodgepole pine and other conifers demonstrates that large intrinsic variation in the
abundance of a resource fosters the evolution of a broad range of taxonomic groups to
exploit the resource. The diverse groups are limited by different predators and alternate
fesources when conifer seeds independently decrease in abundance.

INTRODUCTION

Because conifers are such an important
source of lumber, a great amount of effort
has been put into the study of their biolo
tFowells. 1963), their seeds (USDA, 1974),

and the predators of their seeds (Keen,

1958). People concerned with the lumber
industry are interested in how many seeds
escape predation to allow réforestation of
logged or burned areas. Questions of gen-
eral biological interest that do not relate
direcilv 1o reforestation may go unasked
cven though pertinent information is avail-

“able. In this paper, we use the extensive

literature on conifer seeds and their preda-
lo1s to outline the nature of these seeds as a
ivod resource and the manner in which the
‘arious seed predators use this resource.
The informauon ¢an then be used asa basis
for answering three questions: 1) Why are

there many different distantly related taxa .

of animals exploiting a distnctive and easily
delimimgmmus
taxa interact in using the resource? 3) How
do the different taxa avoid competitive ex-

o

We wish to thank Jim Reichman forstimulating us 10
think about competition between distamly related
taxa. Gary Bateman and Gilbert Schubert made help-
ful comments in reviewing the manuscript. Anne
Slobodchikoff was very helpful in editing and typing
the manuscript.

clusion? Our personal experience is mainly
limited to the conifers of western North
America and our discussion will be concen-
trated on those, although some of the pat-
terns probably apply generally to conifers
in the Northern Hemisphere (Bock and

Lepthien, 1976).

THE RESQURCE

As a food resource, single viable eonifer
seeds are highly uniform as to size (weight
of female gametophyte and embryo) and
quality (caloric value of female gameto-
phyte and embryo) within an individual
£one, tree or species population (Table 1).
The total number of viable seeds in single
cones within a single annual crop for one
tree or a species population is more variable

than seed size or quality, especially in-

lodgepole pine (Pinus contorta Dougl.) (Ta-
ble 1). The sizes of annual cone crops for
single trees or species populations are by far
the most variable feature of conifer seeds in
all western North American species, except
lodgepole pine (Table 1).

€ variation in caloric value of seeds
given in Table 1 is probably an underesti-
mation because 5 to 10 seed kernels were
burned to derive each value thus masking
the variation between individual seeds. The
similar variations between samples from
the same cone, cones from the same tree,
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TABLE L. The soutce of variation in conifer seeds as a foud resource., .W.\W
[ S _— = ]
Species Source of units Number : Range Mean Coefficient of variation <
Caloric value of female gametophyte and embryo (Cal/g dry weighy):
Lodgepole pine groups o6 to 10 seeds from one cone 5 6.55-6.91 6.74 2.0%
Lodgepole pine groups ol 6 10 10 seeds from one tree ] 6.63~17.04 6.79 2.3%
Lodgepole pine Broups of 510 10seeds from one 7 6.54-6.96 6.83 2.2%
population
, Weight of female gametophyte and embryo (mg/seed):
Engelmann spruce - seeds from one cone 40 1.6-2,0 1.91 1.5%
Lodgepole pine - seeds from one cone 25 L7-23 1.88 9.5%
Lodgepole pine 10 means of seeds from 10 cones 10 2.01-3.27 2,49 14.8% 0
from one tree ) )
Lodgepole pine ’ 6 means of seeds from 6 cones from 6 1.88-3.63 2,58 24.0% O
different trees . %)
i =
Filled seed content of cones (filled seeds/cone): W
Lodgepaole pine cones from one tree 5 09-23 15.8 40.4% w
Laodgepole pine 10 means of cones from 10 trees 10 4.4-18.8 11.6 39.5% %
Ponderasa pine tones from one tree 5 53~ 89 70.4 22.9% :
Ponderosa pine 7 means of cones from 7 trees 7 39.0-70.4 53.5 20.6% o
tu
A
Annual cone Crops (cones/iree or cones/acre): A m
L, g

Douglas-fir Ll annual means for several trees 11 ( 0~-14244 ) 4219 124.6%
i ?s:...m\:aw.

Ponderosa pine W0 annual crops (cones/acre) 10 816-7521 2437 93.1%

Ratios of suceessive cone crops (%):

Douglas-fir smaller crop/larger crop x 100 for 10 10 0.0-67.2 6.9
pairs of successive years E .
Ponderasa pine smialler erop/larger crop X 100 for 9 9 4.2~944 40.2 .
‘ pairs ol successive years
Laodgepole pine smaller crop/ larger crop X 100 forqg 4 50.8-73.5 62.4
’ pairs of suceessive years '
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Taxonomic group
of secd predatogs

. BIRD
Funily: Psivacidae
pattoty
genas: Rhynchopsit
Family: Picidae
v~ Hairy Wond pecker
p\\xaﬁ.:n.rc":_:: Woodpecker

genus: Picoides

Fagpily: Corvidag
._\_\.r..::.rQ

genus: Gymnorhinus

Clark's Nuteracker
m\mﬁ_zmv.. 'uctfvaga

o Oray Jay

genus: Perisoreus

V\m.c__n_..m, ay
genus: Cyanocitta .
Scrub Jay
Mexican Jay

genus: Aphelormng

 Black-billed Magpice
genus: Picy
Family: Paridace

\\ Mountain Chickadee

Boveal Chickadeq

Phain Titmonse
genus: Paruy

TABLE 3.

continued

Genera of mrees exploited

Puiuay

Pinny

Pins
Pinus
Abies, Picea

Pinus

Pinus
Pinus

Abies, Picen, Pseudoisuga, Pivus
Abies, Picea, Psevdovisuga

Pinus .

Mathod of conifer exploitation

extracted seeds rom closed aned
OPEN CONes

extracted seeds from closed aned
open cones caten by adubis
and juveniles

ciehie seeds extivacted from closed
and open cones 1o feed young
and adults

cache seeds extracied from open
and closed cones 1o feed young
and adults

may extract seeds from open cones

o retrieve [rom ground to ewt
and store as boli

cache seeds from open cones 1o
feed adults

cache seeds from open cones and

g -« .
groundio feed adulis

cache seeds from open cones and
groundto feed adults

‘ache seeds from open cones and.
ground 1o feed adulis

cache seeds from open cones and
ground yo feed adulis

cache seeds from open cones and

ground to feed adults
—_—

Method of escaping starvation

during cone crop failure

emigration, nomacdic

altermate foods

alternate foods, emigration

alternate foods, emigration

alternate foods, territorial

aliernate foods, territorial, emigration

alternate foods, territorial
aliernate foods, territorial

aliernate foods
alternate foods

alternate foods, territorial

no
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Family: Siuidae
#White-breasted Nuthateh

v Red-breasted Nuthaich

\Pygmy Nuthaich
genus: Sitta
Family: Fringillidae
v-crossbills
genus: Loxia
+Pine Siskins
genus: Carduelis

MAMMALS:

Order: Rodentia
pine squirrels
genus: Tamiascivrus

~tree squirrels
genus: Sciurus

i Lhipmunks
genus: Eutamias
golden-mantled ground

squirrel
Spermophilus lateralis
cHdeer mice
genus: Peromyscus
ted-backed voles
genus: Clethrionomys

Order: Insectivora
shrews
genus:,Sorex

Pinus

Abies, Picea, Pinus, Pseudotsuga,
Tsuga
Abies, Picea, Pseudotsuga , Pinus

Abies, Larix, Picea, Pinus,
Pseudotsuga, Tsuga

Abies, Larix, Picea, Pinus,
Pseudotsuga, Tsuga

Abies, Larix, Picea, Pinus,
Pseudotsuga, Tsuga
Pinus

Abies, Larix, Picea, Pinus,
Pseudotsuga, Tsuga
Pinus

Larix, Picea, Pinus, Pseudotsuga,
Tsuga

Larix, Picea, Pinus, Pseudotsuga,
Tsuga

Larix, Piceu, Pinus \ T.,.«..i&aa uga,
Tsuga’

pronud to beed ,_“_:_7

uses and makes cache of seeds and
finds seeds on ground

seeds from open cones cached and
caten by adulis

seeds from open cones cached and
eaten by adulis

seeds from closed and open cones
fed to young and adulis

seeds from open cones and the

ground fed to young and adults
—————— ey

cache and feed from whole closed
cones
seeds from closed cones

cache and cat seeds lrom closed or
open cones
forage for single seeds

forage forsingle seeds and
cache seeds

forage for single sceds and
ache seeds

{orage for single seeds

alternate foods
alternate foods, emigration

alternate foods

nomadic nesters, emigrate to
alternate foods

emigration, alternate foods

territoriality, emigration, alternaie
foods
alternate foods

alternate foods

alternate foods

alternate foods

alternate foods

alternate foods
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Conservation Strategy for the
Pinyon Jay (Gymnorhinus cyanocephalus)

Photo by Scott Somershoe
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Executive Summary

The Pinyon Jay (Gymnorhinus cyanocephalus) is an obligate bird of pifion-juniper and other
pine-juniper woodlands that has experienced significant population declines and is of increasing
conservation concern. The purpose of this strategy is to summarize current knowledge about
Pinyon Jays and identify research, monitoring, and conservation actions required to improve
their population status.

Pinyon Jays are highly social and maintain year-round flocks that occupy large home ranges and
use a variety of woodland habitats for foraging, caching pifion nuts, nesting, and roosting. The
Partners in Flight North American Landbird Conservation Plan estimates a current global
population of 770,000 Pinyon Jays. Over the period from 1967-2015, populations declined by
3.69% annually for an estimated total loss of 83.5%. The causes of these declines are unclear,
largely because Pinyon Jays remain understudied. Most earlier research has occurred in New
Mexico and Arizona and has focused on behavior or on habitat associations at nest colonies.
More recent and ongoing research efforts are focused on understanding habitat requirements,
resource needs, and movement patterns throughout the entire annual cycle in different regions of
the species’ range. Future research needs include: identifying home ranges and nesting colony
sites, habitat use and requirements, nesting biology and survival, assessing causes of local and

regional declines, and assessing effects of management.

As Pinyon Jay populations have declined, the pifion-juniper woodlands that provide most of their
habitat aiso facé potential threats, 1nciuding removal of trees to accomplish other management
pn:gities, long-term fire suppression,?n_anges in woodland age and tree density, and changing
climatic conditions that cause reduced pifion nut production and increased pifion pine mortality.

Effective management and conservation of the Pinyon Jay depends on a better understanding of
the species’ habitat requirements, identification of the factors that limit population size, and a
clearer understanding of woodland dynamics and health. The information provided in this
strategy to inform management is based on the best available science and is intended to help
minimize unintended negative impacts to Pinyon Jays associated with current vegetation
management activities. Collaboration between land managers and Pinyon Jay researchers
provides a compelling approach to increase our knowledge of the species, better understand
management trade-offs, and identify positive actions that could improve habitat for the species
and reverse negative long-term population trends.

Chral=H/



Chapter 2. Pinyon Jay Distribution, Natural History and Habitat

Distribution Patterns and Natural History

The Pinyon Jay is most abundant in the southern Great Basin and the southwestern U.S. (Figure
4), where it is usually associated with the pifion pines (e.g.; Pinus edulis, P. monophylla) for
which it is named (Figure 6). Pinyon Jays are fé)und in lower densities outside the range of pifion
pines, in South Dakota, Nebraska, California, Qregon, Wyoming, and Montana, where they
occur in habitat types dominated by ponderosa pine (P. ponderosa), Jeffrey pine (P. jeffreyi), and
limber pine (P. flexilis) {Burleigh 1972, Grenfell and Laudenslayer 1983, Balda 2002, Faulkner
2010, Marks et al. 2016, Drilling et al. 2018, Silcock and Jorgensen 2018). Pinyon Jays are
associated with juniper (in the absence of pifion pine) in southern Idaho (Brody 1992) and may
also use juniper-dominated areas in Montana (J. Marks, pers. comm.), New Mexico (Johnson et
al. 2014) and other areas.

Pinyon Jays are highly social throughout the year. They occur in flocks of up to a few hundred
individuals and nest colonially, sometimes cooperatively, often using the same general nesting

colony site annually (Marzluff and Balda 1992)W large, typically 8,645 acres \ L% l

(3,500 hectares) to 15,800 acres (6,400 hect Marzluffand Balda 1992; Balda 2002;
Johnson et al. 2016, 2017a). Unlike ﬁadm specieg, their nests are spatially
clumped in nesting colonies that can covér 141 acres (57.4 hectayes) or more (Figure 7, Johnson
et al. 2014, 2015, 2018a).

Across their geographic range, Pinyon Jays inhabit varying£levations and latitudes with diverse
woodland structures, dominant tree species, e characteristics, and thus home range
attributes may vary substantially from region to region. Additionally, local home ranges may
shift seasonally, and jays may occasionally make large-scale movements (up to hundreds of
miles) out of their normal home range when food resources are limited in fall and winter (Balda
2002). Pinyon Jays may also adjust daily and annual habitat use within home ranges as habitat
conditions and resources vary over space and time. As a result, well-established occupancy
patterns can change with seasons and with habitat conditions in unanticipated ways.

Pinyon Jays have a mutualistic relationship with pifion pines where they co-occur (Ligon 1978,
Lanner 1996). Pifion pines are a masting species, producing highly nutritional nuts in large crops
that historically occurred within local stands or regions at irregular intervals, from one to three
crops every 10 years for P. edulis (Forcella 1981) and one crop every one to three years for P.
monophyila (Sutton 1984). These intermittently abundant nuts sustain Pinyon Jays throughout
the winter, support successful nesting, and significantly influence population viability (Marzluff
and Balda 1992). Pinyon Jay nesting success and productivity are higher following mast years
than non-mast years (Ligon 1978, Marzluff and Balda 1992), and adult survivorship is highest
after moderate cone crops (Marzluff and Balda 1992). In turn, Pinyon Jays serve as the



primary long-distance seed disperser for pifion trees within the species” range. They transport
pifion nuts to caching areas up to several miles from the source woodland and may cache in sites
favorable for seed germination (Ligon 1978). Therefore, Pinyon Jays likely serve an important
role in overall woodland health and regeneration.

Outside the range of pifion pines, Pinyon Jays feed on and cache nuts of other pines, such as_
Jeffrey, limber, and ponderosa pines, but no information is available on the importance this seed
dispersal by Pinyon Jays on the ecology and distribution of these other tree species. The effects
of what may be a lower-quality food source on Pinyon Jay ecology, diet, and movements are also
unknown. In addition to consuming pifion and other pine nuts, Pinyon Jays also forage
extensively for insects in the shrub and grass understory.

Although Pinyon Jay mutualism with pifion pines has been emphasized, the species also eats
insects (Ligon 1978, Balda 2002). Jays may rely on insects when pifion nuts are unavailable.
Pinyon Jays have been reported to nest successfully in response to a large emergence of
periodical cicadas (Ligon 1978), and most foraging observed during the nesting season involved
capture of insects in the shrub understory of woodlands (Balda 2002, J. Boone and E. Ammon,
unpublished data).

Pifion-Juniper Woodland Types

Pifion and pifion-juniper woodlands vary considerably across the Pinyon Jay’s range. Perhaps the
best framework for classifying these woodlands is the U.S. National Vegetation Classification
(NVC, http://usnve.org/), a collaborative effort of NatureServe and the Ecological Society of
America (ESA). This classification system has been formally adopted by the U.S. Forest Service,
the ESA, NatureServe, and the U.S. Geological Survey Core Science System. The NVC is a
hierarchical classification of all U.S. vegetation types which provides common reference points
for the various land management and conservation entities in the U.S.

Within the NVC, in the Southern Rockies and Colorado Plateau region, Pinyon Jays occur in the
Intermountain Pinyon-Juniper Woodland Macrogroup, including the Colorado Plateau Pinyon-
Juniper Woodland Group, and associated alliances. Jays also occur in the Southern Rocky
Mountain Two-needle Pinyon-Juniper Woodland Macrogroup and associated groups and
alliances. In New Mexico, Pinyon Jays have been documented nesting in the Southern Rocky
Mountain Pinyon-juniper Open Woodiand Macrogroup, including the Southern Rocky Mountain
Juniper Open Woodland Group (juniper-dominated woodland and savanna) and Southern Rocky
Mountain Pinyon-Juniper Woodland Group (woodlands dominated by P. edulis and Juniperus
monosperma) (Johnson et al. 2014, 2015). Here they tend to winter at lower-elevation, juniper-
dominated woodland and savanna types of the Southern Rocky Mountain Juniper Open
Woodland Group (Johnson et al. 2014). In the Great Basin, Pinyon Jays primarily occupy the
Intermountain Pinyon-Juniper Woodland Macrogroup, including the Great Basin Pinyon-Juniper

Woodland Group and associated alliances.
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Figure 7. Spatial extent of a typical nesting colony in Nevada, with known nest sites
as yellow points (J. Boone and E. Ammon, unpublished data).

Two other classification systems for pifion-juniper vegetation provide useful additional
perspectives (Table 2, Figures 8-20). First, Romme et al. (2009) define three main pifion-juniper

 vegetation types based on historical disturbance regimes (Table 2) that vary in geography, site

condition, and tree species. A second scheme (Miller et al. 2008 and references therein) classifies
pifion-juniper vegetation in the Great Basin in terms of “phases”. This system has become widely
referenced in areas where Greater Sage-Grouse (Centrocercus urophasianus) are a management
focus. The descriptions shown in Table 2 refer to the early (Phase I), middle (Phase II), and late
(Phase I1I) successional phases of woodland development (Miller et al. 2008).
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Table 2. Descriptions of pifion-juniper woodland types (Romme et al. 2009) and successional stages
(phases) in the Great Basin (Miller et al. 2008).

Pifion-juniper vegetation types

Persistent pifion-juniper woodlands: sparse to dense tree cover, typically in rugged areas
with coarse soils, and with minimal herbaceous ground cover (Figures 8-13)

Pifion-juniper savannas: low to moderate tree density with dense, nearly continuous grass
and forb understory on coarse- to fine-textured soils (Figures 14 and 15)

Wooded shrublands: variable tree density, from very sparse to relatively dense, and shrubs
are the dominant understory plants, including sagebrush (4rtemisia spp.) (Figures 16-20)

Pifion-juniper woodland phases (Great Basin)

Phase I: trees present, but shrubs and herbaceous cover are the dominant vegetation type
(Figures 16-18)

Phase II: trees co-dominant with shrubs and herbaceous cover (Figures 8 and 18)

Phase III: trees are dominant vegetation (Figures 9, 11, and 18)

A

Figure 8. Medium density pifion-juniper wooded shrubland (Phase IT) near
a nesting colony, western Nevada, April 2018. Photo by Scott Somershoe.
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Figure 9. igh density persistent piﬁon-juniper Woand hase‘ bcod,
western Nevada, April 2018. Photo by Scott Somershoe.
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northwestern New Mexico. Photo by Natural Heritage New Mexico.
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Figure 11. Persistent pifion-juniper woodland in Nevada (Phase IIT).

Photo by Great Basin Bird Observatory.

Vb i

Figure 12. Persistent piﬁon—jper woodland with Colorado pifion, White Sands Missile Range,
southern New Mexico. Photo by Natural Heritage New Mexico.
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Figure 13. Persistent pifion-juniper woodland, Mesa Verde National Park, Colorado.
Photo by Scott Somershoe.

Figure 14. Pifion-juniper savanna, New Mexico. Photo by Natural Heritage New Mexico.
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Figure 15. Pifion-juniper savanna, cetral New Mexico.
Photo by Natural Heritage New Mexico.

Figure 16. Low density piﬁo—juniper wooded shrubland (Phas I), western Nevada,
April 2018. Photo by Scott Somershoe.
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Figure 17. Wooded shrubland (Phase I), Nevada.
Photo by Great Basin Bird Observatory.

Figure 18. Wooded shi‘ubland(multiple pases), Neva.
Photo by Great Basin Bird Observatory.
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Photo by Natural Heritage New Mexico.

northwestern New Mexico. Photo by Natural Heritage New Mexico.
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Regional Patterns of Pinyon Jay Habitat Use and Associations

Overview

Studies of Pinyon Jay habitat use and associations have been concentrated in New Mexico and
the central Great Basin in Nevada. Available descriptions of vegetation type and habitat
characteristics associated with Pinyon Jay nesting, foraging, and caching are relatively general,
but appear to vary between these two regions in several respects (Johnson et al. 2014, 2015,
2018a; Boone et al. 2018; J. Boone and E. Ammon, unpublished data). Additicnally,
characteristics of habitat used in either region may vary seasonally within and among flock home
ranges. Pinyon Jays also appear to select distinctive subsets of the woodland landscape for
different activities. For instance, in both New Mexico and the Great Basin, jays use lower density
persistent pifion-juniper woodlands, wooded shrublands, and pifion-juniper savannas for caching
pifion nuts and foraging for other food items (Phase I, Table 2, Miller et al. 2008), but tend to use
denser persistent pifion-juniper woodlands and wooded shrublands for nesting, though there is
significant variation in tree density and percent canopy cover across nesting sites (Johnson et al.
2014, 2015, 2016, 2018a; Johnson and Sadoti 2019; J. Boone and E. Ammon, unpublished data).
During the non-breeding season, Pinyon Jays may use a wider variety of habitats, including
suburban neighborhoods and bird feeders that provide additional and/or supplemental food
resources when pifion nut availability is limited (Balda 2002). |

New Mexico

In New Mexico, Pinyon Jays nest in various pifion-juniper habitats, including dense to sparse
persistent pifion-juniper woodland (Johnson et al. 2014, 2017b; Petersen et al. 2014) and juniper-
dominated savanna (Petersen et al. 2014). Compared to random sites on the landscape at the
nesting colony scale, a study in New Mexico found colonies more likely to occur on gradual
slopes, with a low heat load, in large patches of dense pifion-juniper habitat (Johnson et al.
2017b). Jays nest in larger than average trees within persistent pifion-juniper woodlands in areas
of relatively high canopy cover (Johnson et al. 2014, 2015) and high tree density (e.g., up to
2,725 tree per acre, 1,102 trees her hectare) (Johnson et al. 2018a). Large trees with dense
crowns, but not the largest emergent trees, appear to be favored as nest trees (Wiggins 2005,
Johnson et al. 2014, 2015). Larger trees also produce more nuts (Parmenter et al. 2018). Johnson
and Sadoti (2019) also found that tree height and diameter, stem density, and canopy cover
within 5.5 yards (5 meters) were predictive of nest location in nest models at four study sites and
nine nesting colonies. An assessment of model transferability between nesting sites indicated that
the application of information from one nesting area to the management of another may be
effective but can also result in significant loss of nesting habitat; hence, there is apparently no
one-size-fits-all habitat management prescription for Pinyon Jays (Johnson and Sadoti 2019).

Pinyon Jays in New Mexico use lower-elevation pifion-juniper savanna, shrubland, and grassland
habitats in the nonbreeding season (Johnson et al. 2014). Cache sites are variable, including open
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Chapter 3. Causes of Population Declines:
Historical ang Current Threats

cetainty about the “normal” historica] reference condition of woodlands used by Pinyon Ja S,
un J Y y

makig it difficult to define and identify undesirable “departure” conditions,

slope €xpansion and infilling of western Jjuniper and pifion-juniper woodlands occurred in the
Great Basin, sometimes culminating in a closed or nearly-closed canopy (Bradley and
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of each of these variables. Some researchers and managers have considered this expansion and
infill dynamic to be a problematic departure condition that occurred at a landscape scale (Miller
et al. references, Chamber et al. 2019), but others have suggested that expansion and contraction
patterns have varied significantly at the local scale, and that the overall dynamic at the landscape
scale may fall within the normal range of historical variability (Lanner 1981, Sallach 1986,
Belsky 1996, Manier et al. 2005, Miller et al. 2008, Romme et al. 2009). Miller et al. (2019)
suggests that increasing atmospheric carbon dioxide levels could be an important factor driving

current woodla; ion.

Contemporary Habitat Dynamics and Vegetation Management Activities

From 1950 to the late 1990s, pifion-juniper expansion appears to have decreased considerably
and may have ceased in some areas, possibly due to a prolonged drought across most of the
pifion-juniper range, with regional exceptions (Miller et al. 2008, 2019; Sankey and Germino
2008; Bradley 2010). This general climate pattern is expected to continue (Thompson et al. 1998,
Cole et al. 2008, McDowell et al. 2016). Concurrently, pifion-juniper woodlands have also been
removed or thinned over the last 70 years by multiple management agencies and private
landowners using primarily mechanical and also herbicide treatments. The reasons for these
treatments include the following:

1) Creating rangeland for livestock: From 1950-1964, the U.S. Forest Service used the
method called “chaining” to clear millions of acres of pifion woodlands to create pasture
for cattle grazing (Lanner 1981). Many of these woodlands have regenerated and now
support dense stands of young pifion or junipers (Romme et al. 2009). In Arizona,
approximately 1.2 million acres (485,000 hectares) were cleared between 1950 and 1964
(Arnold et al. 1964) with the rationale that pifion-juniper had invaded historical grassland
and shrub-steppe habitat, a hypothesis that has been chaiienged (Lanner 1981).

2) Habitat enhancement: Removing and thinning pifion-juniper woodlands to increase
habitat suitability for focal game species (e.g., mule deer, pronghorn, elk), increase forage
production, MW watershed conditions became common in the 1950s-1970s
(Johnson 1967, Terrel and Spillet 1975, Ffolliott and Stropki 2008). Starting in the 1970s,
a focus on game species management continued (Gottfried and Severson 1994, Arizona
Game and Fish Department 2014, Kramer et al. 2015), but there was also attention
directed to other species of conservation concern across much of the Pinyon Jay’s range
(Gottfried and Severson 1994, Morris and Rowe 2014). The most notable and widespread
example of this newer management practice is removal of woodlands (mostly at their
lower elevation boundary) to maintain or create additional sagebrush habitat for Greater
Sage-Grouse in the Great Basin. Sage-grouse numbers have declined in the West, and
significant conservation and recovery efforts, including cémplete removal of pines and
junipers within sagebrush (Artemisia spp.) communities, is one of the primary
conservation strategies to restore habitat and promote species recovery (Baruch-Mordo et
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al. 2013, NRCS 2015, Chambers et al. 2017, Donnelly et al. 2017). From 2010 to 2017,
private landowners and partners treated over 617,000 acres (250,000 hectares) of conifers
through the Natural Resource Conservation Service’s (NRCS) Sage Grouse Initiative
(NRCS, unpublished data, Maestas et al. unpublished data). Similarly, over 494,211 acres
(200,000 hectare) have been treated in Utah through the Watershed Restoration Initiative
(Chambers et al. 2017).

3) Fuels reduction and fire prevention: Pifion-juniper woodlands may be thinned or
cleared to slow movement of potential wildfires and/or create fire breaks (Schwilk et al.
2009, Miller et al. 2019), especially in the Southwest. Thinning is also implemented to
improve biodiversity and ecological conditions within the woodland matrix (Bombaci
and Pejchar 2016, Bombaci et al. 2017, Holmes et al. 2017), and to increase pifion pine
health and drought resistance via reduction in conspecific competition. These

- assumptions have not been thoroughly tested, and existing data do not consistently
support the ideas that thinning enhances biodiversity (Bombaci and Pejchar 2016,
Bombaci et al. 2017) or pifion Heal\th_@ff&a et al. 2008, Holmes et al. 2017, Morillas et
al. 2017).

The effects of thinning treatments on Pinyon Jays have been studied, but little information is
available about the effects of woodland removal, especially in the Great Basin. A recent review
by Bombaci and Pejchar (2016) reported that although woodland thinning had non-significant
impacts to most wildlife species, the majority of detected negative responses involved woodland
birds. At a more local scale, one gtudy found thinning treatments that reduced canopv cover from,
36% to 5% reduced local-level occupancy by Pinyon Jays in treated areas in the Southwest (44—
190 acres [18-77 hectares], Magee et al. 2019). Another southwestern study found that Pinyon
Jays stopped nesting within parts of a known colony site after the colony site was significantly
thinned (87% reduction of trees per acre, specifically 1,893 to 248 trees per acre [766 to 100
trees per hectare]). However, a few birds nested (with unknown reproductive success) in
untreated woodlands immediately adjacent to the treated area, suggesting fidelity to the
traditional site (Johnson et al. 2018b). These findings suggest that shifting nesting sites to an
adjacent untreated area depends on the availability of potentially suitable habitat, which cannot
be assumed. Other studies appear to confirm that Pinyon Jays may be sensitive to habitat
“quality”. For example, Pinyon Jays appeared to abandon colony sites when tree vigor declined (¢, /,)
_in association with low winter precipitation (J ow)

The cumulative effects of multiple woodland treatments on Pinyon Jays, especially at the
lqurséipe scale, have not been studied. Treatment planning is becoming more nuanced, and now
v considers ecological site potential, phases of woodland succession, and ecosystem resilience to
treatments (disturbance) and resistance to invasive plants (Tausch et al. 2009, Miller at el. 2014);
S0 opportunities may exist to incorporate measures for Pinyon Jay conservation.
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Climate Effects on Habitét

The effects of climate change on pifion-juniper woodlands may include large-scale increased
WM@S (Breshears et al. 2005, 2008; Mueller, et al. 2005; Shaw et al.
2005; Clifford et al. 2008, 2013; Greenwood and Weisberg 2008; Adams et al. 2009; Romme et
al. 2009; Meddens et al. 2015; Flake and Weisberg 2018; Friggens et al. 2018), significant
reductlons in canopy cover (Clifford et al. 2011), declines in pifion nut production (Redmond et
al. 2012, Wion et al. 2019), and reductions in pifion tree vigor (Johnson et al. 2017¢). Prolonged
drought appears to facilitate outbreaks of Ips beetles (Ips confusus) causing mortality for both P.
edulis and P. monophyllg, (Shaw et al. 2005, Clifford et al. 2008). Larger, older pifions, which
generally produce the majority of pifion nut mast, are typically more susceptible to mortality by
Ips beetles (Shaw et al. 005, Clifford et al. 2008), but all tree sizes may be affected (Mueller et
al. 2005, Shaw et al. 2005, Wiggins 2005, Clifford et al. 2008, Greenwood and Weisberg 2008).
Various climate models predict distributional changes of pifion-juniper woodlands (Thompson et
al. 1998; Rehfeldt et al. 2006, 2012; Cole et al. 2008; Rondeau et al. 2017) and widespread pifion
and juniper mortality across the southwestern U.S. (Rehfeldt et al. 2006, 2012; McDowell et al.
2016). Indirect impacts of climate change could include increased incidence and severity of
wildfire (Floyd et al. 2004, Miller et al. 2019) and insect outbreaks (Mopper and Whitham 1992,
Romme et al. 2009, Gaylord et al 2013). Meddens et al. (2015) summarize studies assessing the
effects of drought, tree density, elevation, beetle outbreaks, and their possible interactions on
pifion pine mortality. Miller et al. (2019) summarizes effects of a changing climate and potential

changes to pifion-juniper woodlands. Although most of the predicted effects of climate change \
on pifion-juniper woodlands are negative, the severity will likely vary regionally, and theaeraly

impacts on Pinyon Jays remain to be further explored.

Other Threats

Energy infrastructure development in pifion-juniper woodlands could be detrimental to local
Pinyon Jay populations either through direct habitat loss or indirect impacts such as disturbance
via traffic or noise (Kleist et al. 2018). Commercial pifion nut collection may also affect Pinyon
Jays, owing to continued high demand, large economic value, and reduced availability of pifion
nuts. Collection methods may damage trees and disturb the soils and hydrology if heavy
machinery is used. The decline of insect populations (Collen et al. 2012, Dirzo et al. 2014) may
also be a threat; further research is needed to determine which insects consumed by Pinyon Jays
may be declining.
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Chapter 4. Research Needs

Overview

The majority of research on Pinyon Jays has been conducted in the southern and western
portions of their range, which coincide with core population centers of the species (Figures 2 and
4, Table 1). Social behavior has been thoroughly studied in a suburban population near Flagstaff,
Arizona (Marzluff and Balda 1992, Balda 2002) and this work still provides most of the
knowledge regarding the natural history of Pinyon Jays. It may, however, not be representative
of Pinyon Jays across their range because the data are from a single population in a possibly-
atypical suburban locality (Marzluff and Balda 1992, Balda 2002). Recent studies in New
Mexico (Johnson et al. 2014, 2015, 2016, 2017a, 2017b, 2018a, 2018b) have modeled Pinyon
Jay habitat use at the nest, colony, and landscape scales. In Nevada, Boone et al. (2018, and
unpublished data) have studied Pinyon Jay habitat use, and characterized landscape use in
species distribution modeling and home range mapping. Much remains to be studied about home
ranges, nesting colonies, specific habitat requirements during nesting and other life stages, and
other features of Pinyon Jay natural history across the majority of the species’ geographic
distribution. Studies that incorporate measures of Pinyon Jay productivity, non-breeding season
survival, recruitment, and other demographic factors may shed light on the specific life cycie
phases that are the strongest drivers of population declines. In addition, studies are needed to
determine habitat and landscape factors driving habitat suitability at the home range scale,
including: pifion nut productivity and distribution; the extent, structure, density, and understory
of woodlands at the home range scale; and the differences between occupied and unoccupied
woodlands. Because this species’ range includes several ecoregions, geographically specific
information is necessary to develop appropriate conservation and management strategies for the
Pinyon Jay.

Specific Research Needs

Significant additional information is needed to effectively manage Pinyon Jays. These research
needs are listed below in five categories, each with various subcategories. This presentation
order does not represent a prioritization or reflect the relative importance of each topic. We also
note where relevant information has already been collected using the heading “Current
Knowledge™.

Pinyon Jay Distribution, Abundance, and Population Trends

The overall Pinyon Jay breeding range has been fairly well delineated (Figures 2 and 4); %
however, finer-grained location data are still very limited, and increased survey coverage and
development of standardized protocols will increase our knowledge and understanding of this
species’ local distributicgl,,a@undance, population trends, and habitat use and associations.
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Specific research needs are:

a. Document locations of flocks, home ranges, and nesting colonies across the ¥
Pinyon Jay’s range. Baseline information on Pinyon Jay local and regional distributjon
and populations, including locations of breeding colonies, home ranges, and population
estimates, are needed across most of the range. It would also be useful to add data from
parts of the Pinyon Jay range that occur away from pifion pines. Current knowledge:
Home ranges and/or nesting colonies have been primarily located or mapped using VHF
radio-tracked birds in New Mexico (Southern Rockies/Colorado Plateau, BCR 16)
(Johnson et al. 2014, 2016, 2017a), the mountains of western and central Nevada and
southern Idaho (Great Basin, BCR 9, see Figure 4) (J. Boone and E. Ammon,
unpublished data), and Flagstaff, Arizona (Sierra Madre Occidental, BCR 34) (Marziuff
and Balda 1992). Recently, successful documentation of home ranges, cache sites, roost
sites, and nesting colonies was completed without radio-telemetry through direct
observation and delineation of Pinyon Jay activity centers and movements (J. Boone and

E. Ammon, unpublished data).

b. Monitor Pinyon Jay nesting colonies to assess stability in population size over
time. By monitoring known nesting colonies over multiple years, the stability of flock
size can be determined, along with nest colony site fidelity. Current knowledge: Nesting
colonies have been located, primarily in New Mexico, Nevada, and Arizona (BCRs 9, 16,
34); some locations have been monitored over multiple years (see Balda 2002, Johnson et
al. references).

¢. Develop and implement standardized survey protocol to monitor Pinyon Jays [»
across their range. A robust, standardized and repeatable survey protocol is needed in
order to collect statistically rigorous data to estimate abundance and population trends at
different spatial scales. Current knowledge: Peterson et al. (2014) provide a non-
statistical monitoring protocol to find and monitor nesting colonies. A statistically robust
breeding season survey was developed in Colorado and Utah in 2019. This survey could
serve as a basis for a protocol that could be used across the range of the Pinyon Jay, while
allowing for modifications of scale and other considerations (S. Somershoe, pers. obs.).

d. Determine causes of local/regional increases or decreases in Pinyon Jay
populations. According to the BBS trend map for Pinyon Jay, populations appear to be
increasing or decreasing significantly in different portions of the range (Figure 3).
Additional monitoring data are needed in these areas to assess and refine trend estimates
identified by BBS. Therefore, it would be informative to identify some core populations
across the range, including suburban populations, and conduct an integrated trend

analysis using BBS, IMBCR, eBird, and Christmas Bird Count (CBC) data, along with
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other relevant research. With trends identified, potential causes of trend direction and
magnitude could be investigated analytically. Current knowledge: General summaries
of BBS data (Sauer et al. 2017).

Pinyon Jay Habitat Use and Requirements

Little is known about how Pinyon Jays use different woodland structures throughout the year,
how this use varies regionally, and what specific habitat or landscape features jays select for.
Data from a limited number of local and regional studies may not be applicable outside a given
region or BCR, and geographically specific information is required to develop effective
conservation actions for the species.

Specific research needs are:

a. Assess and quantify habitat structure, composition, and pifien nut availability
within Pinyon Jay home ranges. Available information suggests that habitat
associations may vary regionally. Further work is needed to identify range wide or
regional patterns of habitat use. Pifion nut availability could be a critical covariate of
Pinyon Jay occupancy and should be included in data collection whenever possible.
Current knowledge: Habitat structure and pifion nut production have been assessed
primarily in home ranges in New Mexico (BCR16) (Johnson et al. 2014, 2015, 2017b;
Johnson and Sadoti 2019), western and central Nevada (BCR 9) (J. Boone and E.
Ammon, unpublished data), and southern Idaho (BCR 9) (Brody 1992).

b. Assess habitat structure used by Pinyon Jays during specific parts of the daily
and annual cycle. Habitat used by Pinyon Jays for different parts of their daily cycles
(e.g., nesting, foraging, caching, and roosting) and annual cycles should be characterized
and compared. Further distinctions in habitat use and movements could be made between
birds in breeding condition (e.g., males with cloacal protuberance present) and birds in
non-breeding condition (e.g., immature birds and non-breeding adults), if these
designations can be made when birds are captured. Current knowledge: Habitat use has
been primarily assessed in New Mexico (BCR 16) (Johnson et al. 2014, 2015, 2017b,
2018a; Johnson and Sadoti 2019) and southern Idaho (BCR 9) (Brody 1992), and through
the use of VHF radio telemetry in central Nevada (BCR 9) (J. Boone, unpublished data).

¢. Assess Pinyon Jay responses to vegetation management within home ranges. Jay
responses (e.g., occupancy, abundance or density, nest success, productivity, survival) to
vegetation management activities at various locations and temporal scales (short- vs.
long-term, 0-3 years vs. 10+ years) need to be documented across the range. Through
collaborations with natural resource managers, opportunities may exist to design
thinning, complete tree removal, or herbicide treatments to accomplish not only their
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b. Assess environmental and vegetation structure characteristics that may influence
Pinyon Jay nest colony and nest site selection. The environmental and vegetation
structure attributes that may influence colony site and nest site selection remain to be
determined. Candidate factors include structural properties of colony sites or nest trees,
thermal properties, local pifion nut productivity, and distance to nut producing trees.
Documenting shifts in colony location may also help to define suitable Pinyon Jay
nesting habitat. Current knowledge: Unknown except for studies in New Mexico (BCR
16) (Johnson et al. 2014, 2015, 2016, 2017c, 2018b; Johnson and Sadoti 2019) and
Nevada (BCR 9) (J. Boone and E. Ammon, unpublished data).

¢. Investigate relationships between Pinyon Jay reproductive success and habitat
and landscape covariates. Nest success could be related to specific habitat covariates at
the colony and/or nest level, including distance to pifion nut sources and caches, size of
pifion mast crops, woodland type and density, elevation, etc. Additionally, consider
landscape-level covariates such as distance to water sources, various types of
development (e.g., energy development and roads), and other land cover types such as
residential and agricultural. Current knowledge: Assessments have been conducted in
New Mexico (BCR 16) (Johnson et al. 2017a, 2018a, 2019), southern Idaho (BCR 9)
(Brody 1992), and Flagstaff, Arizona (BCR 34) (Balda 2002).

d. Assess movement of Pinyon Jay nesting colonies. Pinyon Jays may sometimes shift
location of nesting colonies between years. There is a need to understand causes of
colony shift and the ability of a flock to move a colony site or home range in response to
habitat changes or loss (e.g. fire, vegetation management, etc.). Current knowledge: In
northern Arizona, one flock initiated nesting at 24 different sites over 12 years of
observation (BCR 34) (Marzluff and Balda 1992). A nesting colony in New Mexico
shifted location 550 and 1640 yards (500 and 1500 meters) when pifion tree condition
declined (BCR 16) (Johnson et al. 2017c). At another New Mexico site, jays avoided
nesting in treated areas within the boundaries of a traditional colony site after a treatment
was.implemented (Johnson et al. 2018b). A Nevada study found that three colonies
shifted their colony site by as much as 550 yards (500 meters) without the presence of
treatments at or near the colony site (BCR 9) (J. Boone and E. Ammon, unpublished
data). '

Pifion Pine Biology and Woodland Dynamics

Extensive research has been conducted on pifion pines and pifion-juniper woodlands, but limited
information is available on how temperature, precipitation, changing climate, tree density, tree
age, and other variables can affect tree mortality rates and mast production. Obtaining this
information in a robust and regionally-specific manner may require long-term studies, but these
are essential to better understand the dynamics of woodland ecology, effects to Pinyon Jays, and
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how to effectively manage woodlands for wildlife and improved ecological health.

Specific research needs are:

a. Assess woodland attributes that influence tree vigor, survival, and pifion nut
production. Basic research on the microhabitat requirements of pifion pine, factors
affecting pifion nut productivity, and tree survival is needed to manage Pinyon Jay
habitats given their dependence on pifion pine health and pifion nut production. Current
knowledge: Johnson et al. (2017c¢) found pifion tree vigor in New Mexico was negatively
associated with increased tree size and density. Flake and Weisburg (2018) assessed how
various environmental factors are related to pifion pine mortality in central Nevada (BCR
9). Meddens et al. (2015) summarize literature on the causes of pifion pine mortality and
how they relate to variables such as tree density and elevation.

b. Assess weather and climate attributes that affect annual pifion nut production

to nut production in non-mast and mast years will allow for better management of
potentially the overall landscape. Current knowledge: Zlotin and

. Parmenter (2008) and Parmenter et al. (2018) reported on a multi-decade study on
weather variables and pifion mast production in New Mexico (BCR 16). They found that
P. edulis mast production is negatively associated with spring and summer temperaturés
of the current year. While the current year’s precipitation did not appear to affect
production, total annual precipitation was positively correlated to production with a lag
time of two years (during primordia formation) and one year (during strobili/green cone
development). In semi-arid woodlands, these authors predicted that frequent drought and
high heat will result in more years with low or no mast production. Results may not be |
applicable for other Pinus spp. or other BCRs. Breshears et al. (2005) (BCRs 9 and 16),
Shaw et al. (2005) (BCR 16), and Greenwood and Weisberg (2008) (BCR 9) summarize
impacts of drought on pifion pine mortality. Meddens et al. (2015) summarize literature
on the causes of pifion pine mortality, including climatic variables. Johnson et al. (2017c)
found pifion tree vigor declined with reduced winter precipitation (BCR 16).

S and tree vigor. Characterizing the climate, microclimate, and weather attributes that lead

¢. Develop a spatially-explicit model to predict changes/shifts in pifion-juniper
woodlands over time. Predictive models of temporal woodland dynamics as a function
of climate change and other factors would facilitate identification of the most critical
Pinyon Jay habitat in each state, with emphasis on designating occupied and climate-
resilient areas as the highest priority for conservation (Rondeau et al. 2017, Friggens et
al. 2018). These models would ideally predict how many acres will move into and out of
“prime pifion nut productivity” over a defined time period, and could incorporate
information about management and tree removal projects to obtain a more complete
perspective of landscape change. Current knowledge: Rondeau et al. (2017) have
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of their nightly communal roost site (an entire flock roosts communally except during nesting
when the females roost on the nest; E. Ammon, pers. comm.). Generally, a combination of direct
observation assisted by telemetry works best to identify specific locations used by Pinyon Jays
for various activities, such as caching, foraging, loafing, nesting, and roosting. However, it is
critical that observers maintain sufficient distance from a flock to avoid altering their behaviors,
a significant risk given that flocks post sentinel birds to keep the flock informed about any
threats. Alternately, a skilled observer can, over time, become sufficiently familiar with flock
movements to gather accurate locational and activity information from observation alone,
without the assistance of radio-telemetered birds (J. Boone and E. Ammon, unpublished data).

Statistically robust point count surveys can be conducted during the breeding season to detect
Pinyon Jays, and follow up can lead to discovery of nesting colonies. Peterson et al. (2014)
provide recommendations on conducting field surveys and interpreting jay behavior. A minimum
of three surveys of a given site are recommended in order to increase detection probabilities
(Peterson et al. 2014). A lack of detections does not necessarily mean that the site is outside of a
flock’s home range, as it may be used during a different part of the annual or daily cycle. Using
field methods recommended by Peterson et al. (2014), a grid-based sampling design using point
counts for conducting standardized, repeatable surveys was developed and implemented
Colorado and Utah in 2019 (S. Somershoe, R. Norvelil, S. Gibson, L. Rossi, pers. comm.). Based
on these pilot projects, the Pinyon Jay Working Group plans to develop a scalable, standardized
survey method and create a range wide survey data network for the species.

¥

Investigations of Pinyon Jay habitat use and responses to management should consider multiple
scales (e.g., Johnson et al. 2016), given flocks typically move within their home ranges, and
home ranges may shift. Landscape-scale assessment of habitat use, including the identification
and location of key resources utilized, typically relies on landscape-scale data such as remote
sensing imagery and GIS, while characterizations of the nesting colony or nest site are best done
at smaller scales. Colony-scale habitat modeling can employ mid-scale measures, including
geographic and on-the-ground variables (Johnson et al. 2016, J. Boone and E. Ammon,
unpublished data), while nest-site analysis typically focuses on data at the nest tree or small plot
scale, including tree size and density (Johnson et al. 2014, 2015; Johnson and Sadoti 2019). On-
the-ground management occurs at variable scales, ranging from 200 to 30,000 acres (80-12,140
hectares) treatments, treatments with different management objectives may occur in the same
general area or adjacent to one another. These scales should also be considered when studying
Pinyon Jays in areas where vegetation treatments are occurring.

Because Pinyon Jays have a complex life history and are a challenging species to study, we

recommend contacting seasoned Pinyon Jay researchers willing to share their experience and
knowledge and provide guidance in developing an effective research project. We recommend
contacting the lead author on this strategy and other contributors to this document to identify

these researchers.
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Considerations for Implementation of Woodland Treatments

If a woodland treatment is conducted in an area that is, or could be, occupied by Pinyon Jays,
particularly during the breeding season, the following considerations and implementation
parameters may help to reduce negative impacts to Pinyon Jays. The information presented
below is organized according to regions and by woodland treatment types and objectives. The
bulk of this material is derived from research conducted in the Southwest (mostly New Mexico);
less information is available about the Great Basin and other regions occupied by Pinyon Jays.
Some of the information shown below may be applicable across the broader Pinyon Jay range,
but this remains to be determined.

Southwest Region - Woodland Thinning and Herbicide Treatments

L350 84 5 = ARAAL

The information in this section is informed primarily by research conducted in New Mexico and
to a lesser extent, Arizona. In this region, most woodland treatments involve thinning, with a
limited occurrence of herbicide treatments and large scale woodland removal. The goals of these
projects are often fuels reduction, but may also include reduction of juniper to increase grass and
forbs for ungulates (i.e., big game) and cattle, management for other wildlife species, and
watershed restoration. Treatment plans that include plans for collaboration with Pinyon Jay
researchers allow managers to identify whether particular treatment parameters (e.g., different
percentages of retained canopy cover and/or tree density) can meet primary management
objectives while remaining within the range of suitable nesting, caching, and foraging habitat.

a. Pinyon Jays often use the same general area each year for nesting, with colony site shifts
of up to 550 yards (~500 meters) between years (Marzluff and Balda 1992, Johnson et al.
2017c, J. Boone and E. Ammon, pers. comm.). Thus, if a buffer area of 550 yard (~500
meters) around a known breeding colony remains undisturbed, it allows for colony shifts
across years (Johnson et al. 2017c¢).

b. If thinning in persistent pifion-juniper woodlands or wooded shrublands, creating a
patchy-clumpy mosaic of suitable nesting habitat within the treated area, as opposed to
evenly spaced thinning, allows for shifting colony locations. This treatment pattern also
better mimics how fire would have impacted the landscape in persistent pifion-juniper
woodlands and wooded shrublands (Romme et al. 2009). Provided that sufficient suitable
habitat is retained throughout the treatment area, retaining as many larger trees as
possible within areas of higher tree density and/or higher canopy cover will likely
conserve more Pinyon Jay nesting habitat than thinning all size/age classes to a uniform
density. For example, a guideline is to retain trees within the 25-75% quartiles of these
measures at the target site or similar sites (Johnson and Sadoti 2019).

c. Ifusing herbicide treatments in juniper or pifion-juniper woodlands, a mosaic of treated
and untreated areas better mimics the natural landscape setting than large monomorphic
40



Chapter 7. Future Work to Advance the Conservation Strategy

This conservation strategy presents an assessment of the state of current knowledge about Pinyon
Jays, identifies research and information needs, and describes various management
considerations. In addition to information provided in this strategy, the Working Group has
identified several projects, resources and actions needed to further facilitate planning,
coordination, and data management to support Pinyon Jay conservation. These are:

a. Determine extent and acreage of pifion-juniper treatments that have occurred and are
planned to assess cumulative impacts throughout the range of the Pinyon Jay.

b. Develop regional- and habitat-specific recommended management considerations.

c. Finalize and make available online standardized protocols for conducting robust surveys\
to locate and monitor Pinyon Jays, locate and identify nests and nesting colonies, and
assess vegetation and habitat on the Pinyon Jay Working Group website.
https://www.partnersinflight.org/resources/pinyon-j

d. Promote and develop use of the Avian Knowledge Network (AKN) to host data from all
parties conducting jay surveys.
http://avianknowledge.net/

e. Develop a strategy to present information on the current status of pifion-juniper

: As T £+l A hacin + T, +h A1 o A
woodlands, including the end of the expansion era, and begin to change the paradigm and

negative image and value of pifion-juniper woodlands across the Intermountain West.
Evaluate utility and consider development of a conservation road show about pifion-
juniper woodland systems and conservation issues.
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BREWER’S SPARROW
(Spizella breweri)

Conservation Priority Score of 34

ASSOCIATED SPECIES: Other Shrubsteppe obligates (Braun et al. 1976) such as Sage Thrasher, Sage
Sparrow, and Sage-grouse as well as species which frequently inhabit Shrubsteppe habitats (but are not
“obligates™) such as Black-throated Sparrow, Northern Mockingbird, Loggerhead Shrike, Gray
Flycatcher, Western Meadowlark, Brown-headed Cowbird, Mourning Dove, Lark Sparrow, Vesper
Sparrow, Green-tailed Towhee, Horned Lark, Sharp-tailed Grouse, Burrowing Owl, Ferrugmous Hawk,
and Prairie Falcon.

DISTRIBUTION: Two subspecies of Brewer’s Sparrows are recognized, but only Spizella breweri
breweri breeds in Utah; the more northerly subspecies--Timberline Sparrow (5. b. iaverneri)--is restricted
to high elevation sites in Canada and Alaska. The Brewer’s Sparrow (S. b. breweri) is primarily a Great
Basin species, but it occurs in Shrubsteppe habitats in all western states; it breeds throughout Utah and
Nevada as well as Montana, Wyoming, western Colorado, northern New Mexico, northern Arizona,
eastern California, eastern Oregon, eastern Washington, and southern Idaho. Its range also extends to
southwestern Saskatchewan and southeastern Alberta (Rotenberry et al. 1999). In Utah, Brewer’s
Sparrows are common (Behle et al. 1985) to very common (Hayward et al. 1976) summer residents,
breeding throughout the state in appropriate habitats. Densities in Utah are high in the northern and
western parts of the state and highest in Rich and Summit counties (Sauer et al. 1997). Brewer’s
Sparrows winter in southeastern California, southern Arizona, and southern New Mexico, south into Baja
and the central states of Mexico (Rotenberry et al. 1999); they occur rarely in Utah during the winter
(Behle et al. 1985) most often in the southwestern corner of the state (Sauer et al. 1997).

ECOLOGY: Brewer’s Sparrows are considered Neotropical migrants, though some populations may
travel only a short distance between breeding and wintering ranges. Northern populations migrate
farthest south (Rotenberry et al. 1999) and Utah Brewer’s Sparrows probably winter in the Sonoran and
Chihuahuan deserts of southern US and northern Mexico in mixed-species flocks with other sparrows.
Brewer’s Sparrows typically arrive in Utah in mid April and depart in mid October (Behle and Perry
1975).

Upon arrival, male Brewer’s Sparrows establish territories (usually about 0.5 ha [1.2 ac]) which are
vigorously defended both vocally and physically (Reynolds 1981). Females arrive a few days after
males; and while no noticeable courtship behaviors are exhibited, pairs form a few days later. Territory
establishment and pair formation might be delayed by cold weather (Peterson and Best 1985).
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Nests, tight cups of grass and forbs lined with finer materials such as hair, are constructed in mid
May. Nest construction is primarily by the female and takes about 5 days. Nests are typically placed
between 20 and 50 cm (8-20 in) high and average around 40 cm (15.5 in); they are usually in the top % of
the shrub (Peterson and Best 1985). Nestg are usually located in patches of sagebrush that are taller and
denser, with more bare ground and less herbaceous cover, than the surrounding habitat. In Idaho, nest
shrubs averaged 69 cm (27 in) and height of the surrounding habitat was 43 cm (17 in) (Peterson and Best
1985). The vast majority of Brewer's Sparrow nests are in sagebrush however, other shrubs are
occasionally used (Rotenberry et al. 1999).

Clutch size is usually 3-4 eggs, occasionally 2 and rarely 5, and the clutch is laid at a rate of
legg/day. Incubation begins when the second-to-last egg is laid and lasts for 10-12 days (Rotenberry and
Wens 1991). The female performs most of the incubation duties, but the male frequently remains near the
nest and occasionally incubates and delivers food to the female. Brewer’s Sparrows will renest in a few
days if the initial clutch is lost. Hatching begins in late May and peaks in the first 2-3 weeks in June
(Howe et al. 1996). Hatching of altricial young takes place over a 1 to 2 days (up to 4 days) period and
usually occurs in the mornings (Rotenberry et al. 1999). Both parents brood nestlings for 8 - 9 days.
Adults feed nestlings almost exclusively insects (Petersen and Best 1986, Howe et al. in press) which are
caught within 50 m of the nests (Rotenberry et al. 1999). Food items are delivered to the nestlings on
average every 8 - 13 minutes (Howe et al. 2000) and feeding frequency increases with age of the nestlings
(Rotenberry et al. 1999). Nestlings leave the nest at 6 - 9 days; early fledging (< 8 days) is often the
result of nest disturbance. Nestlings remain in the nest area (< 10 m [< 33 ft] from the nest) for several
days before they are able to fly. Parents attend the nestlings after they leave the nest for several days,
though it is not known exactly how long parents remain with the fledglings. Late nests (late June - mid
July) may represent renesting after failed attempts or double brooding. Brewer’s Sparrows are frequent
Brown-headed Cowbird hosts and often abandon parasitized nests (Rotenberry et al. 1999).

Daily nest survivorship over the entire nesting period is typically above 95% (Rotenberry and Wens
1989, Peterson and Best 1985, Howe et al. 1996). The proportion of successful nests and the number of
young produced varies greatly from year to year. Howe et al. (1996) reported 68% successful nests and
1.75 young/nest attempt in one year and 32% success with 0.7 young/nest attempt the following year.
Rotenberry and Wens (1989) found similar fluctuations which they attributed to predation (by ground
squirrels) and precipitation in the winter preceding nesting.

Brewer’s Sparrows are primarily insectivorous during the breeding season though their diet consists
mostly of grass and weed seeds in winter. They glean insects from shrub foliage and bark and take seeds
from the ground. Insect foraging occurs primarily (< 75%) in shrubs as opposed to on the ground
between shrubs or in bunch grasses; foraging shrubs are usually sagebrush and are larger and more
vigorous than those generally available in the surrounding habitat. Brewer’s Sparrows diets change
throughout the breeding season and differ between years (probably in relation to food availability). They
feed on a wide variety of arthropods including spiders, leaf bugs, cicadas, snout beetles, caterpillars, crane
flies, ants, and grasshoppers (Rotenberry et al. 1999). Nestlings are fed a similar diet with most of the
diet made up of caterpillars, butterflies, spiders, beetle larvae, crane flies, cicadas, and grasshoppers
(Petersen and Best 1986, Howe et al. in press).

Snakes and ground squirrels are the primary egg and nestling predators and these predators may
regulate productivity in some years. The primary predators of adults are probably Loggerhead Shrikes;
American Kestrel and Prairie Falcon predation has also been recorded. This predation is not likely to
regulate adult populations (Rotenberry et al. 1999).

HABITAT REQUIREMENTS .
Brewer’s Sparrows breed primarily in Shrubsteppe habitats in Utah and are considered to be
Shrubsteppe obligates by Braun et al. (1976). However, Brewer’s Sparrows may also be found in High
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Desert Scrub (greasewood) habitats, particularly where these habitats are adjacent to Shrubsteppe. They
may also breed in large sagebrush openings in Pinyon-Juniper habitat or coniferous forests.

Breeding habitats are usually dominated by Big Sagebrush (Artemisia tridentata) and canopy height
of breeding habitats is almost always < 1.5 m (5 ft) and usually 30 - 70 cm (1 - 2.3 ft). Nesting and
foraging areas are usually in patches, sometime individual shrubs, that are taller than the surrounding
vegetation. These areas also tend to have a greater percentage of live shrub growth, less bare or rock-
covered ground, and greater canopy coverage than surrounding patches. See Ecology for detailed
description of nesting and foraging site characteristics.

HABITAT AND/OR POPULATION OBJECTIVES:

1. Population trend should be stable or increasing (p = 0.10) over a 5-year period Population should
be maintained at the current population level with an average relative abundance of 11 birds/BBS
route on at least 50 routes statewide over 5 year period. This is based on the 30 year average as
measured by Breeding Bird Survey relative abundance.

2. Maintain or increase suitable nesting habitat in Shrubsteppe and High Desert Scrub areas of the
state.

ASSUMPTIONS:

1. The current Brewer’s Sparrow population in Utah is a viable population.

2. Sagebrush habitats can be maintained or restored to provide suitable Brewer’s Sparrow breeding
habitats. :

3. BBS relative abundance provides an adequate index of gross population trend for Brewer’s
Sparrows.

While Brewer’s Sparrow populations are declining range wide at 3.7%/year (Sauer et al. 1997), the
Brewer’s Sparrow population in Utah appears to be stable and possibly increasing. And, given that
Brewer’s Sparrows are one of the most common species in Shrubsteppe habitats around the state, it is
probable that the Utah population is viable at the current level. Because Utah’s population is doing well
while the overall population is declining sharply, it is important to maintain or increase our population,
since Utah may act as a refugium or source for other Brewer’s Sparrow populations in the West.

Edwards et al. (1995) classified Shrubsteppe in 38,438 km? (14,841 mi®) of Utah, i.e., 17.5% of
Utah’s land cover is Shrubsteppe. Also, High Desert Shrub was present in 55,354 km? (21,372 mi®) or
25.2% of the state’s land cover. This does not address the condition of these habitats, but indicates that
there is a great potential to provide suitable Brewer’s Sparrow habitats in Utah.

Density estimates range widely depending on habitat and year, Wiens and Rotenberry (1981) found
densities from 29-533 individuals/km® Annual variation on a single plot can run from 50-350
individuals/km?, and one site was unoccupied in one year then had a density of 150 individuals/km? the
following year. A reasonable estimate of healthy Brewer’s Sparrow populations appears to be 150-200
individuals/km? averaged over several years. Relative abundance, a rough index of density, as measured
by Breeding Bird Surveys is 10.97 birds/route (n = 52 routes) over the last 30 years in Utah.

Mean territory size also ranges widely from 0.10 ha to 2.36 ha (Rotenberry 1999). Average territory
size of about 0.50 ha was reported by Reynolds (1981) in southeastern Idaho and this seems like a
reasonable estimate for territory sizes in Utah. As with density, year and hebitat influence territory size;
also territory size might be density-dependent. Regardless of territory size, territories tend to be
contiguous with adjacent territories (Rotenberry et al.1999).
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IMPLEMENTATION RECOMMENDATIONS AND CGPPORTUNITIES

MANAGEMENT ISSUES WITH CONSERVATION RECOMMENDATIONS: Brewer’s Sparrows are not
listed as a state or federal Threatened, Endangered, or Sensitive Species. Brewer’s Sparrows are listed as
a UPIF Priority Species because of range wide population declines and the importance of Utah to the
overall species. Sagebrush habitats, i.e., Shrubsteppe and High Desert Scrub UPIF habitats, have
undergone a broad scale conversion from native shrub/Grasslands to monotypic annual and perennial
grasses. This conversion is due to sagebrush control efforts through chemical and mechanical (primarily
chaining) methods often combined with introduction of aggressive, nonnative grasses such as crested
wheatgrass (dgropyron cristatum). Also, introduction of the exotic annual cheatgrass (Bromus tectorum)
has drastically altered the natural fire regime of many Shrubsteppe areas; increases in the frequency and
intensive of rangeland fires strongly favor annual grasses and forbs to the detriment of many native
grasses and perennial shrubs such as sagebrush. These conversions have also increased the fragmentation
of Shrubsteppe habitats throughout the intermountain West (Braun et al. 1976). Rotenberry (1998) stated
that loss and fragmentation of habitats may be the reason for range wide Brewer’s Sparrow declines.
Furthermore, his modeling predicts that more than half of the remaining shrub lands will be lost.

Most shrubs and perennial grasses have adapted to historical fires regimes where range fires were
infrequent and of low to moderate intensity. Increasing frequency and intensity of range fires across the
Great Basin is a significant threat to native grasses and shrubs which makeup Brewer’s Sparrow habitat.
Frequent and tense fires kill native plants and deplefe or destroy native seed sources; natives are then
replaced by exotiC annuals, such as cheafgrass. Post-fire vegetation restorations have often resulted in
introduction of aggressive and/or nonnative plants which dominate burned areas and inhibit
reestablishment of native Shrubsteppe habitats.

Additional causes of habitat loss and fragmentation include agricultural conversion (to crop land),
urban encroachment, roads, and rights-of-way (e.g., power lines, pipelines). These and other sources of
fragmentation are likely to increase Brown-headed Cowbird nest parasitism of Brewer’s Sparrows.
Cowbirds are atiracted to fragmented habitats. 4

“Brown-headed Cowbird parasitism varies greatly by site (0-52% of nests parasitized) (Rotenberry et
al. 1999). Nest parasitism is likely related to fragmentation, presence of cattle, and distance to cowbird
feeding areas, e.g., stockyards. Brewer’s Sparrows frequently abandon parasitized nests (Rotenberry et
al. 1999), but cowbird young have been observed in nests where nestlings are near fledging age (Howe
pers. obs.). A few observations of fledgling cowbirds with adult Brewer’s Sparrows have been reported -
(Friedman et al. 1977).

The effects of Malathion, a pesticide used to control grasshoppers, on nesting Brewer’s Sparrows
appear to be minimal. No direct mortality of adults or young was observed and food base reductions
appeared to be compensated for in most cases. However, nestling growth and food delivery intervals
were impacted during one year of study suggesting that pesticide application in years of low food
abundance may be detrimental (Howe et al. 1996, Howe et al. 2000). Little information is available for
other pesticides, but the potential to affect Brewer’s Sparrows through both direct and indirect (e.g., food
reduction) pathways is of concern, since many insect control efforts focus on Shrubsteppe habitats and
habitats directly adjacent to Shrubsteppe. ' ‘

Brewer’s Sparrow management issues (in italics) and recommendations are listed below:

. Habitat Loss and Fragmentation

1. Establish a "no net loss" policy for Shrubsteppe (sagebrush and sagebrush plus grass) habitats.
2. Maintain or modify existing grazing regimes to promote growth of native shrubs and grasses.
Temporarily remove grazing from degraded habitats and habitats recovering from fire or other
detrimental factors.
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3. Promote use of grazing to reduce cheatgrass dominance and prepare areas for native grass and
shrub reseeding.

4. Promote reestablishment of native Shrubsteppe habitats through the use of prescribed fire and .
revegetation. Burns should be timed to promote growth of native grasses, minimize loss of
sagebrush, and minimize establishment/regrowth of exotic annuals; revegetation should promote
native grass and shrub reestablishment.

5. Promote use of prescribed burning and revegetation to avoid catastrophic wildfires.

6. Post-wildfire revegetation should focus on reestablishment of native grasses and shrubs, avoid use
of nonnative and aggressive species and strive to exclude cheatgrass.

7. Use green-stripping, if necessary, to prevent stand-replacing fires in high quality Shrubsteppe
patches.

8. Avoid road and right-of-way construction in large, contiguous patches of Shrubsteppe habitat.

Construction footprints should be minimized and all rights-of-way should be revegetated with native

Construction footprints should be minimi
grasses and shrubs.
9. Manage large blocks of land for contiguous Shrubsteppe habitat and avoid activities that cause
fragmentation. Revegetate old roads and other disturbance corridors to native grasses and shrubs.
10. Avoid conversion of existing Shrubsteppe habitats to crop land, urban areas, etc. Maintain or
reestablish native Grassland/shrub land open spaces in urbanized areas.
11. Monitor all revegetation efforts for success and enhance areas with poor native plant
reestablishment. \
12. Establish economic and reliable sources of native seeds for revegetation efforts and stockpile
native seeds whenever possible.
. Cowbird parasitism should be controlled through maintenance and reestablishment of large,
/cl?)ntiguous blocks of Shrubsteppe habitat and reduction of habitat fragmentation.
14. Eliminate large-scale chaining and chemical control of Shrubsteppe habitats and eliminate large
scale establishment of nonnative grasses in disturbed areas.
15. Use small-scale chemical and mechanical control methods to enhance Brewer’s Sparrow habitats.

Pesticide Use

1. Avoid broad-scale use of pesticides during the nesting and brood-rearing season (mid-May
through July).

2. If used, avoid persistent pesticides and those with high bioaccumulation potential.

3. Avoid use of pesticides in years of low food abundance.

Implementation Opportunities’

1. Increase cooperation between state and federal agencies and private organizations regarding
Shrubsteppe inventory, conservation, and management.

2. Increase awareness of public regarding Shrubsteppe habitat importance to birds.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

RECOMMENDED RESEARCH

1. Continue to annually monitor Brewer’s Sparrow populations through the Breeding Bird Survey.
Annually analyze 5-year trend to determine stability of population.

2. Determine effects of various habitat altering activities (e.g., grazing, oil exploration, wildfire,
prescribed fire, chaining) on Brewer’s Sparrow and their habitats and determine how such activities
might be used to enhance Brewer’s Sparrow habitats.

3. Determine best methods for controlling cheatgrass invasions and reestabhshmg native Shrubsteppe
habitats (Rotenberry 1998). Include research use of prescribed fire and revegetation (e.g., best
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mixture of native seeds, broadcast and drilling methods) after prescribed and wild fire.

4. Determine the effects of commonly used pesticides on Brewer’s Sparrows and their prey.

5. Determine best methods of evaluating and monitoring quality and quantity of Shrubsteppe habitats
at different scales through time (e.g., combination of ground-based and remote sensing change
detection).

OUTREACH NEEDS

The recent focus on status of Sage-grouse has elevated awareness of the importance of Shrubsteppe
habitats to birds. However, further outreach efforts need to focus on the importance of managing
Shrubsteppe habitats for a diversity of bird species. Most Shrubsteppe habitats are under federal and state
land management in Utah; thus land managers should be a primary target of outreach efforts. These
efforts should include incorporation of bird diversity into Sage-grouse management plans and

Conservation Agreements. ‘
Public awareness of the importance and uniqueness of Shrubsteppe habitats is extremely limited.
Preparation of a Shrubsteppe bird Wildlife Notebook suitable for classroom use would provide a vehicle
for increased public awareness. This notebook would feature Priority Species (Sage-grouse, Sharp-tailed

Grouse, Sage Sparrow, Brewer’s Sparrow) and other associated Shrubsteppe birds.
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SAGE SPARROW
(Amphispiza belli nevadensis)

Conservation Priority Score of 32

ASSOCIATED SPECIES: Shrubsteppe-obligate species (Braun et al. 1976): routinely observed in
similar habitats with Sage Thrasher, Black-throated Sparrow, and Brewer’s Sparrow. Associated with
species often occurring in shrub steppe but are not restricted to it; Northern Mockingbird, Northern
Shrike, Green-tailed Towhee, and Vesper Sparrow. Other species that may benefit from specific
Shrubsteppe conservation or management strategies are Ferruginous Hawk, Golden Eagle, Prairie Falcon,
Burrowing Owl, Common Nighthawk, and Ash-throated Flycatcher.

DISTRIBUTION: (interior-Great Basin environs, including western Washington to Wyoming south to
Arizona and Texas, eastern California, Utah, Nevada, i.e., bulk of North American distribution). Other
subspecies include: 4. b. belli (coastal California); A. b. clementaea (San Clemente Island, California); 4.
b. cinerea (Baja California); 4. b. canescens (interior California). Oberholser (1946) described 4. b.
campicola for southern and central 1daho, eastern Washington, eastern Cregon, Nevada, and western
Utah, but this subspecies remains unrecognized (A.O.U. 1957, 1983, Behle 1985).

Breeding Range: western North America, including; west-central Washington, Oregon east of the
Cascade Mountains, southeastern. and extreme southwestern. Idaho, portions of central, western and
northeastern (locally) Wyoming, all but southern Nevada, mesas of western Colorado and in the San
Louis Valley in south-central Colorado, northwestern New Mexico, and northeastern Arizona. In
California breeds in extreme northeast south to Sierra County, Mono County south around the western
rim of the Mojave Desert to the Upper Kern River Basin, foothills of the western Sierra Nevada from El
Dorado County south to Mariposa County, San Clemente Island, western California along inner Coast
Range from Trinity and Shasta Counties, south to coastal Marin County, south through San Joaquin
Valley to southern California west of the eastern deserts, and south through Baja California (except east
coast) to about 26°N. Rare during the breeding season in western Washington, western Oregon, Montana
and British Columbia. Found locally throughout Utah (Rising and Beadle 1996, Martin and Carlson
1998). :

Winter Range: Found throughout year in southern California and Baja areas where overlaps with
breeding range except, in northernmost portion of inner Coast Range and in east-central California where
species does not typically winter. Otherwise winters locally from southern Nevada, southwestern Utah,
all but northeastern Arizona, west-central and southeastern New Mexico; east to western Texas; south to
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central Chihuahua, northwest Sonora to Kino Bay, southeastern California, and eastern Baja California
Norte (Martin and Carlson 1998, Russell and Monson 1998). Also winters near Pyramid Lake and Fallon
in western Nevada. Rare in winter north to southern Oregon.

Utah: Uncommon permanent resident statewide to 2400 m (8000 ft) elevation; more common in
migration; common winter resident in southern Utah (Behle et al. 1985). Migratory populations (summer
breeders) ocour from late 2 March - 30 September (Woodbury et al. 1949).

ECOLOGY: :

Migration—Considered a short-distance migrant; 3 non-migratory subspecies (4. b. belli, 4. b.
clementaea, A. b. cinerea); 2 migratory subspecies (4. b. canescens and A. b. nevadensis). Some
populations observed moving up slope after breeding early in spring. In late summer and fall they
descend from the mountain valleys moving south and east toward wintering grounds (Johnson and Marten
1992). oo '

Fall migrants of 4. b. nevadensis peak mid-Sep in Oregon with stragglers to mid-Nov; depart western
Colorado by mid-October with stragglers to early November but depart San Luis Valley, Colorado, by
early October. Some A4. b. nevadensis individuals may be resident but displacement by more northern
individuals could account for year-round occurrence (Weathers 1983).

Both 4. b. nevadensis and 4. b. canescens on wintering grounds in September and remain until
February or early March in Arizona along Colorado River Valley (Meents et al. 1982). In southern
California 4. b. canescens withdraw from higher elevations into deserts during winter. Based on
specimen evidence, 4. b. nevadensis wintering in this area arrive later and depart earlier (early October to
mid March) than 4. b. canescens. In New Mexico, first observed late September at Gjo Caliente, 1
October further south at Lake Burford and late October at Silver City. Wintering birds recorded in
northern Mexico by October (Howell and Webb 1995).

- Migratory and wintering—A. b. nevadensis observed in small flocks of 3 to 10 individuals,
frequently in sagebrush (Artemisia spp.) or foraging between widely spaced creosote bush (Larrea
tridentata) in desert scrub (Weathers 1983). Often flocks with other species; Black-throated,
White-crowned, Vesper and/or Brewer’s sparrows (Cody 1971).

Breeding—Some populations move in pairs all year, but the pairs are not always the same individuals
throughout year or from one year to the next. In southern latitudes, males singing on territory as early as
late-January or early-February. Some 4. b. nevadensis arrive on the breeding grounds already paired
which is unusual for most migratory songbirds (Rich 1980a). No information on actual pairing time;
males are singing on territory by late March.

A. b. nevadensis recorded as arriving on breeding grounds on the Eastern Sierra escarpment around
Mono Lake, Sagehen Summit, and Cedar Hill, California, by mid-March; early May, with some as early
as mid-March; in western Colorado and late April in San Luis Valley, Colorado; mid-March in Idaho
(Rich 1980a); early March in northern Nevada (Alcorn 1988); late February in Oregon peaking in
mid-March; and early March in Utah (Green 1981). 4. . nevadensis latest arrival observed early April
near the Mexican border and late April in Organ Mountains, New Mexico. Nesting activities observed in
mid-March for 4. b. nevadensis in Benton County, Washington and Morrow County, Oregon. Few nests
are built after mid-June.

Nesting Habitat—Nests mainly in shrubs, but aiso in bunch grass (Poaceae) and occasionally on the
ground under a shrub. Microhabitat preference is probably based more on structure and density of shrubs
rather than specific shrub species. Winter and Best (1985) found that shrub height and nest microclimate
may influence location of nests. Nests built in grasses on ground under small shrubs, provided better
cover than in the shrubs themselves. Ground nests provided more warmth, beneficial early in breeding
season only. Sage Sparrows prefer taller shrubs with larger canopies providing more cover (Petersen and
Best 1985). Nests placed in the canopies would benefit from increased air circulation and convective heat
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loss (Winter and Best 1985). Populations of Sage Sparrow subspecies that use fewer shrub species nest in
habitats with less shrub diversity, i.e., cold northern desert (Great Basin) v.s. hot desert (Mojave)(Wiens
1985). :

Shrubs used depend on geographical location. 4. b. nevadensis uses big sagebrush (4. #ridentata) in
Idaho (Petersen and Best 1985). Additionally, bitterbrush (Purshia tridentata), rabbitbrush
(Chrysothamnus spp.), greasewood (Sarcobatus vermiculatus), tumbleweed (Salsola iberica), or bunch
grasses are used in Oregon and Nevada (Wiens and Rotenberry 1981, Wiens 1985) and Bonneville Basin,
UT (Martin and Carlson 1998). One study in the Uinta Basin, UT, observed 11 nests over 2 yr: above-
ground shrub nests included 3 in rabbitbrush, 2 in hopsage (Grayis spinosa), 1 in saltbush (4eriplex spp.),
and 1 in big sagebrush; the remaining ground-nests were in depressions beneath rabbitbrush (Green
1981).

Populations in other locations may use brittlebush (Encelia farinosa), black sage (Salvia mellifera),
California buckwheat (Eriogonum fasciculatum), California sagebrush (drtemisia californica), bush
mallow (Malocothamnus fasciculatum). Chamise (Adenostoma fasciculatum), white sage (Salvia
apiana), valley cholla (Opuntia parryi), ceanothus (Ceanothus spp.), or willow (Salix spp.)(Martin and
Carlson 1998). )

Nest shrub is generally higher than average height of surrounding vegetation (Green 1981, Petersen
and Best 1985). Where sagebrush coverage is sparse, nest sites are selected where shrubs clumped. The
birds also prefer shrubs with at least 75% live material. Nests are typically placed away from the
southwest side of the shrubs, perhaps to avoid strong southwesterly winds or afternoon solar radiation.
Most nests are placed in densest portion of nest site vegetation profile (Rich 1980b, Petersen and Best
1985). Nests are built nearer main stem than the edge of shrub (Reynolds 1981).

In the Uinta Basin, UT, shrub nests were 26 cm, ranging from 24-27 cm (N=7), above ground and
primarily in the northeast quadrant of the shrub (Green 1981). ~

Nest—Nest is open cup. Outer shell of small twigs or coarse grasses, lined with fine grasses and
weed bark and completed with inner lining of softer material such as feathers, tufts of wool, rabbit fur,
and cow hair (Martin and Carlson 1998), although in Utah only dried grasses and forbs were used (Green
1981). In Utah, nests were constructed in 1-2 da entirely by female (Green 1981).

Clutch Size, Incubation, and Fledging—Most A. b. nevadensis attempt 2 and occasionally 3 clutches
each year. New nests are built for subsequent clutches.

Mean clutch size for 4. b. nevadensis is 3.28 eggs (SD =+ 0.61, range 1-4, n = 61; unpublished data,
Western Foundation of Vertebrate Zoology).

Egg dates for 4. b. nevadensis from 6 April-16 June. Incubation about 12-16 days from completion
of clutch. In one instance, the first egg was laid 8 days after nest was complete (Martin and Carlson
1998). Females of all subspecies lay usually one per day until clutch complete. Although adults remain
in general proximity they are inattentive to nest. No information on replacement of individual eggs.
When a clutch is depredated, the nest is abandoned and another built nearby.

First chick dates for 4. b. nevadensis 6 April. Young typically fledge in about 9-11 days. By day 2
young can lift heads with mouths open wide for food This response occurs when shrub moved slightly
and occurs only during first few days. Eyes open at 4-5 days. After eyes open, young do not respond to
shrub movements. Lifts heads only to feed when adult at nest itself. When shrub disturbed they huddle
down into nest. Begging calls begin about 6-7 days. Young are usually in nest for 9-10 days (Petersen
and Best 1986).

Adult feeding of young begins shortly after hatching and continues for duration of nestling period and
for 2+ wk after nest departure. Both parents feed young. Nestling food items are small with 73% < 0.05
om (Petersen and Best 1986). Nestlings fed a broad range of arthropods with 59% of diet consisting of
spiders, butterflies and moths (Lepidoptera), true bugs (Hemiptera), and leafhoppers (Homoptera). Flies
(Diptera), grasshoppers (Orthoptera), bees and wasps (Hymenoptera), beetles (Coleoptera), and psocids
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(Psocoptera) also fed to nestlings (Petersen and Best 1986). As nestlings grow, they are fed fewer
spiders, a pattern found in Brewer's and Vesper sparrows (Best 1972). Diet composition does not differ
s1gn1ﬁcanﬂy among broods of 2, 3, and 4. Nestlings receive larger food items as they grow in all brood
sizes, especially with broods of 4 (Petersen and Best 1986). In a prescribed mosaic burn, vegetation
altered by fire did not significantly affect composition of nestling diet or mean size of food items
{(Petersen and Best 1986).

Nesting Success—In A. b. nevadensis, mean number of young/nest is 2.6 (SD + 0.7, range 1-3,n=11
(Reynolds 1981). The mean number of young fledged/successful nest in 4. b. nevadensis is 1.3 (SD =
1.3, range 0-3, n = 15) (Reynolds 1981). Reynolds observed high fledgling success during the first year
of study but Loggerhead Shrikes depredated nearly all nests the second year.

Breeding Parameters—Assumed that both sexes attempt to breed at 1 year. Normally breeds each
year. '

Diet and foraging—Sage Sparrows are categorized as a ground-foraging ommivore during the
breeding season, and a ground-gleaning granivore during the nonbreeding period (DeGraaf et al. 1985,
Polis 1991). Foods taken during breeding season include adult and larval insects, spiders, seeds, small
fruits, and succulent vegetation. Fall, winter, and early spring foods inciude small seeds, plant material,
and insects when available.

Primarily forages opportunisticaily on the ground picking up seeds and mlscellaneous prey, usually
near or under edges of shrubs within sage scrub or chaparral, or gleaning prey from lower main stems of
shrubs, occasionally from leaves. Gleans arthropods from low annuals and lower stems and leaves of
shrubs. Opportunistically exploits temporarily abundant foods (Wiens and Rotenberry 1979).

Diet varies depending on the season. Seeds including grasses (Poaceae), pigweeds (Chenopodiaceae),
and mustards (Brassicaceae) are heavily ingested in April, then again in July and August (Rotenberry
1980). At the Arid Lands Ecology Reserve, Benton County, WA, breeding adults in sagebrush-bunch
grass (Agropyron spp.) take a wide variety of arthropods in May and June, including coleopterans
(Curculionidae, Tenebrionidae, Scarabaeidae, and Carabidae); hymenopterans, lepidopteran larvae,
orthopterans (Wiens and Rotenberry 1979, Rotenberry 1980). Larger prey items were consumed early in
the season and gradually declined in size, April-August (Rotenberry 1980).

Diet shifted from-44% animal and 56% seed and plant in fall to 13% animal and 87% seed and plant
material in wintering A. b. nevadensis and A. b. canescens along the lower Colorado River. Fall insects
came from beetles (Coleoptera), true bugs (Hemiptera), leathoppers (Homoptera), grasshoppers
(Orthoptera), and ants (Formicidae). Winter insects in the diet was similar to Fall except it did not
include grasshoppers. The only identifiable seeds were from the pigweed family (Meents et al. 1982).

Predation—Both young and eggs are removed from nests by Common Ravens typically taking
calling nestlings when adults are away from nests. Unsuccessful and successful attacks on adult Sage
Sparrows by Loggerhead Shrikes have been observed (Reynolds 1979). An adult was chased by a Merlin
(Martin and Carlson 1998). Bones were found in a Great Horned Owl pellet in Lincoln County, Nevada.
Adults chip loudly when Greater Roadrunner near nest. When approached while on nest at beginning of
incubation period, female usually quietly slips off and runs on ground.

Lifespan and Survivership—Few data on survivorship. A 6-year old A. b. nevadensis was found in
one study by Wiens (1985). For A. b. belli, a 7-year and 2.5-year old color-banded males were recorded.
Life spans of 3 year is not uncommon for males and 2 year for females (Martin and Carlson 1998)

HABITAT REQUIREMENTS: Considered obligate shrub steppe species by Braun et al. (1976),.
Rotenberry and Wiens (1980), Reynolds (1981), and Wiens and Rotenberry (1981).

Breeding Sage Sparrows prefer semi-open habitats with evenly-spaced shrubs 1-2 m high. Vertical
structure, habitat patchiness, and vegetation density may be more important in habitat selection than
specific shrub species, however; Sage Sparrows are closely associated with big sagebrush throughout
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most of their distribution (Rich 1978, Rotenberry and Wiens 1978, Wiens and Rotenberry 1981, Smith et
al. 1984, Wiens 1985). Sage Sparrows are often missing from what appears to be suitable habitat, so
other unknown habitat characteristics may be important (Rich 1978).

A. b. nevadensis prefers big sagebrush whether pure stands or interspersed with bitterbrush, saltbush,
shadscale (4triplex confertifolia), rabbitbrush, or greasewood. Rarely in mixed sagebrush-juniper
(Juniperus spp.), except in ecotones adjacent to shrub steppe habitat. Usually breeds below 1700 m but
has been found over 2400 m (Rich 1980a, Wiens and Rotenberry 1981, Petersen and Best 1985). Found
breeding in creosote bush during wet years but not during dry years (Hill 1980).

In the northern portion of wintering range 4. . nevadensis favors big sagebrush. Further south, fairly
common to uncommon during winter in desert washes, big sagebrush, creosote bush (Zarrea tridentata),
sparse cactus scrub, arid Grasslands and arboreal yucca (Yucca spp.) mixed with greasewood (Russell and
Monson 1998). Along the Colorado River, honey mesquite (Prosopis glandulosa) with high densities of
inkweed (Suaeda torregana) had higher densities of Sage Sparrows than honey mesquite without inkweed
(Meents et al. 1982).

HABITAT AND/OR POPULATION OBJECTIVES:

To the knowledge of the authors, no habitat or population parameters have ever been established for
the Sage Sparrow as a management objective. However, the following density and territory data may
assist in developing local management strategies.

Density—Range-wide estimates in optimal habitats, 57-145 individuals/km? (Rotenberry and Wiens
1980, Wiens and Rotenberry 1981).

Territoriality—Size variable, some of the largest for any sparrow species; at higher densities,
territories at minimum size, but at lower densities territory sizes are at maximum (Martin and Carlson
1998). ‘ :

Territories for A. b. nevadensis varied in size and shape: Idaho, 4.43 ha (1.86:8) 1.06-7.06 ha (Rich
1980b); 0.81 ha (21:16)(Reynolds 1981); Nevada and Oregon, 0.65-5.81 ha (Wiens and Rotenberry
1985); and Utah, 1.53 ha (0.23:7) 1.21-1.79 ha (Green 1981). Territories with grass and sagebrush are
smaller than those in heterogeneous vegetation dominated by spinescent shrubs. Territory size did not
increase significantly over the short term in areas where vegetation was removed (Wiens et al. 1986).
Territory fidelity or tenacity may be a factor for the first one or two years after vegetation removal. In
addition, if insular islands of vegetation are left within territories Sage Sparrows may adjust to removal
without significant density changes. Where Sage Sparrows are less abundant, they appear to increase
territory size with no apparent upper limit except they do not completely saturate the available habitat
(Wiens and Rotenberry 1985, Wiens et al. 1985). At this point the Sage Sparrow may be selecting
"optimal habitat." Habitat characteristics differed little between territories shifted from one year to the
next, but subsequent territories were on the average significantly larger than previous ones (Petersen and
Best 1987a, 1987b). Furthermore, larger territories were positively correlated with a greater number of
fledglings. '

Males occupy breeding territories that are essentially non-overlapping. However, territory boundaries
can change slightly from day to day. Territory shifting seems adaptive to increasing territory size
(Petersen and Best 1987b). Male establishes territory in spring by singing from perches with occasional

“conflicts. Fighting, visual display, or chasing occurs in different frequencies in different populations
(Wiens 1982, Rich 1980a). Intensity of territorial defense may be affected by the differences in
population densities, with more defense occurring at higher densities.
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IMPLEMENTATION RECOMMENDATIONS AND GPPORTUNITIES

MANAGEMENT ISSUES WITH CONSERVATION RECOMMENDATIONS:

Habitat Degradation—Due to the Sage Sparrow's close association with sagesteppe habitats (Great
Basin specifically but including other shrub-dominated ecosystems) throughout its range (Wiens 1985)
and the broad scale efforts to control big sagebrush via chemical and mechanical methods, conversion of
native mixed shrub-grass communities to exotic annuals largely through increasing intensity and
frequency of rangeland fires, livestock grazing disturbances, and natural shrub die-off, overall Sparrow
distribution has most likely been altered from pristine conditions (Young et al. 1975, Braun et al. 1976,
Nelson et al. 1989).

Alteration to native vegetation by removal of shrubs, brought no immediate change in Sage Sparrow
densities in the first year after removal, possibly due to lag time related to site fidelity or tenacity (a
common problem in short-term avian studies). During the second and third years following sagebrush
treatment, significant declines were observed (Wiens 1985, Wiens and Rotenberry 1985, Rogers et al.
1988).

Compounding any consideration of direct habitat impacts is fragmentation (urbanization, agricultural
conversion, road and power line right-of-ways, etc. ) with typically associated increases in brown-headed
cowbird brood parasitism. Associated with i mcreasmg human densities increases likelihood of secondary
predatlon by feral cats. The introduction of pigs, goats, and other grazing animals on San Clemente
Island, CA, has significantly impacted habitat, which in turn has greatly reduced local Sage Sparrow
numbers (Everatt et al. 1994). Only with removal of exotic animals and the subsequent recovery of native
habitats have A. b. clementaea numbers stabilized and increased. However, fragmentation, brood
parasitism, and predation are only qualitatively recognized and funther study is necessary to quantify
these threats and develop management actions.

Fire Management and Exotic Weed Invasion—Long-term ﬁre suppression in some locations alters
the pattern of natural plant succession, allowing communities to grow into dense stands, which probably
reduce available Sage Sparrow habitat for breeding.

Increasing frequency and intensity of range fires in the Great Basin poses a significant threat to native
grasses and shrubs. Historically fires were infrequent and perennial grasses and shrubs were not

.adversely affected. With increased fire frequency, native plants are killed and seed-reservoirs of grasses
and shrubs are depleted and replaced with exotic annuals, such as cheatgrass (Bromus tectorum). Sage
Sparrows abandon former habitats once invaded by cheatgrass (Wiens 1985, Rogers et al. 1988). ~

Brown-headed Cowbird Parasifism—Nests have been parasitized by Brown-headed Cowbirds in
Idabo (Rich 1978, Reynolds 1981). Some parasitized nests were abandoned by Sage Sparrows (Reynolds
1981, Friedmann and Kiff 1985). Sage Spairows have fledged or attempted to raise cowbirds (Gaines
1988). Most records of parasitism are correlated with human disturbance such as removal of big
sagebrush for crops or increase Grassland for livestock grazing. Cowbirds rarely intrude into large tracts
of big sagebrush.

Management Protection (Administrative) Actions—A. b. clementeae was listed as "threatened" by
USFWS in 1977. A recovery plan developed by the USFWS in 1984 recommended protection,
enhancement, and restoration of plant populations by removal of feral animals and prevention of their
reintroduction, replanting native plants, and controlling erosion where necessary (Everatt et al. 1994). A.
b. belli is listed as Species of Special Concern in California, which means that the species may be
declining but supporting biological evidence has not been published.

Management Actions—Conservation management strategies for the Sage Sparrow are just being
considered and developed by the Western Working Group of Partners in Flight. In the interim, general
recommendations are provided by Braun et al. (1976).
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Implementation Opportunities

One of the major floristic characteristics of the Great Basin is the large expanses of seemingly
continuous biotic communities, whether Shrubsteppe (greasewood, shadscale, or sagebrush) or pygmy
forests (Pinyon-Juniper or juniper). The loss of these habitats is no less important than pristine Wetlands,
riparian corridors, or high-elevation forests. Land and resource managers should endeavor to conserve
the ecological processes and functions, including large manageable tracts of shrub habitats essential to the
Sage Sparrow and a variety of similar species which Tt represents.

EVALUATION OF ASSUMPTIONS: RESEARCH AND MONITORING

RECOMMENDED RESEARCH

A cursory review of the literature gives the impression that Sage Sparrows have been studied
intensively. Many of the direct observations are anecdotal or derived from communmity-based studies
where Sage Sparrows were component members of a larger investigation. Even in studies where the Sage
Sparrow was a focal species, more questions were raised than resolved (Wiens 1985). Because the Sage
Sparrow is closely associated with big sagebrush and other similar shrub habitats (a habitat generally
considered poorly studied within North American ornithology), its presence or absence, density and
distribution, and productivity could be used as an indicator of habitat quality. Shrub vegetation is
difficult to measure from year-to-year due to subtle changes that are not as readily detectable as in grasses
or forbs.

Research should focus on:

1. Species-specific life history and ecology in long-term contexts (i.e., longer than 1-2 years, due to

lag time related to site fidelity or tenacity), inclusive of migrating, breeding, and wintering periods.

2. Improved methods for measuring shrub vegetation parameters useful to avian studies.

3. Options for management of Shrubsteppe bird species for long-term conservation, which includes

determination of the significance of human-related and natural changes to Sage Sparrow population

parameters and their habitats. ’

QUTREACH NEEDS ’

Increased awareness through public education is cr1t1cal to promoting public support for the Utah
Partners in Flight habitat and species conservation objectives. Much of the public at large is unaware that
there is even an issue regarding avian conservation. At a minimum, it is suggested for the Sage Sparrow
(and all the Utah conservation priority species), information fact sheets (front and back 8.5x11 in card
stock) be prepared similar to those already prepared for some Utah species (i.e., Bald Eagle, Utah Prairie
Dog, etc.). A picture of the species, distribution map, and general life h1story information should be
included sufficient for classtoom use.

The recent focus on status of Sage-grouse has elevated awareness of the importance of Shrubsteppe
habitats to birds. However, further outreach efforts need to focus on the importance of managing
Shrubsteppe habitats for a diversity of bird species. Most Shrubsteppe habitats are under federal and state
land management in Utah; thus land managers should be a primary target of cutreach efforts. These
efforts should include incorporation of bird diversity into Sage-grouse management plans and
Conservation Agreements.

Public awareness of the importance and uniqueness of Shrubsteppe habitats is extremely limited.
Preparation of a Shrubsteppe bird Wildlife Notebook suitable for classroom use would provide a vehicle
for increased public awareness. This notebook would feature Priority Species (Sage-grouse, Sage
Sparrow, Brewer’s Sparrow) and other associated Shrubsteppe birds.
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. Abstract. The Loggerhead Shrike (Lanius ludovicianus) is a widely distributed member
feralged ofIdaho’s sagebrush (4rtemesia tridentata) rangeland avifauna. During 1991-1993, we
survival » studied the breeding ecology and nesting locations of the species in this semi-arid habitat.
37-142. Most loggerhead nests (65%) were constructed in sagebrush, although bitterbrush (Purshia
SmiTH. tridentata) and greasewood (Sarcobatus vermiculatus) were also used frequently. Height of
Ideneye nest shrubs averaged 162 cm (range: 85-297 cm), and the mean height of nests was 79 cm
: (range: 33-160 cm). Nest variables we measured did not differentiate successful from un-
. Brood successful nests. Significant differences, however, distinguished the three primary nest shrubs:
3 om is- sagebrush shrubs used for nesting tended to be smaller than bitterbrush or greasewood
1anage. shrubs. Nonetheless, nest height was nearly identical regardless of shrub species, and nest
1 apun- success was independent of nest shrub. The low nesting heights for the loggerhead in this
>millan sagebrush-scrub habitat represent a notable departure from nesting heights in many parts
of the species range, although they may be typical for the species where it occurs in the
water- . southwest. The preservation of Idaho’s sagebrush rangelands will be important to the long-
]’53?1' term survival of this species in the state.
. Univ. v
Key words: Lanius; Artemesia; nest success; nest height; shrub-steppe.
»D. E.
f Can- '
INTRODUCTION Fraser and Luukkonen (1986) speculated that,
f their Shrikes (Lanius spp.) occupy a distinctive posi- prior_to European settlers, the Loggerhead Shrike
ckpole tion in avian communities: they are passerines M2y have been rare in the eastern United States
arvest ~ that prey upon reptiles, mammals, and other and occurred in its highest numbers' in bru§h-
lation. birds, as well as a wide array of invertebrates. lands and desergs of the southwest, habitats wlpch
Lesser The Loggerhead Shrike (L. ludovicianus), the are also found in Idaho, Oregon, and Washing-
esser smaller and more widespread of the two North 0. Supportmg ‘that contention, Jewett et al.
Aove- American species, was relatively common across  (1933) and Gabrielson and J ewett (1940) found
roods most of the continent early in this century (Miller ~ the loggerhead to be common in sagebrush hab-
1259. 1931). In recent years, interest in the loggerhead ~ !tat In eastern Oregon and Washington, respec-
%I:m‘;f shrike has increased as dramatic population de-  tively, early in ﬂ}e 1500s. Furthermore, early ac-
Tome clines have been noted in many geographic COURts of Idaho’s av1fauna 1nd19ate shrikes may
Jowa, regions (Cade and Woods, unpubl.). Studies in also have been common here in the late 1800s
vival the United States have focused on resident or 20d 1900s (Stearns 1930, Burleigh 1972). South-
data. migratory Loggerhead Shrike populations in the ~ Western loggerhead populations, however, have
East (Siegel 1980, Milburn 1981, Luukkonen Deen largely unstudied, and the nesting habits of
1987, Gawlik 1988, Novak 1989), Midwest these shrikes are relatively unknown.
(Graber et al. 1974, Kridelbaugh 1982, Brooks e studied ecological characteristics of Log-
1988, Haas 1990), prairie states (Porter et al. &erhead Shrikes (L. /. gambeli) breeding in south-
1975, Tyler 1992), and California (Craig 1978, West Idaho’s sagebrush (drtemesia tridentata)
Scott and Morrison 1990). rangelands, and we report here on nesting hab-
itats and nesting sites of the loggerhead in that
semi-arid habitat during the 1991-1993 breeding
seasons.
! Received 13 April 1995. Accepted 5 September
1995. ) ) METHODS
? Present address: Department of Biology, Univer- . . .
sity of Regina, Regina, Saskatchewan, $45 OA2, Can-  This study was conducted primarily on three
ada. study sites on the Snake River Plain and along
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TABLE 1. Characteristics of nests and nest shrubs used by Loggerhead Shrikes in southwest Idaho from 1991

* through 1993. All measurements are in cm, and expressed as mean = SD.

. . i " % Nest
n Shrub height Shrub width Nest height Nest to top Nest to edge success
Shrub®
Sagebrush 106 151 + 36! 202 = 52! 80 + 24! 52 + 20! 38 + 14! 59%
Greasewood 20 173 £ 302 268 £ 492 78 + 18! 65 £13% 63 £ 202 53%
Bitterbrush 33 190 =+ 482 283 + 762 79 + 29 68 = 24> 61 + 262 59%
Total® 162 162 = 41 231 £ 71 79 + 24 57+ 21 47 £ 22 59%
Outcome*
Successful | 89 166 + 45 226 =+ 76 82 + 27 59 + 23 47 £ 20
Failed 63 157 £ 35 237 + 68 76 = 20 57 £ 20 49 + 24
Renest
Differenced 26 -5 + 48 14 £ 110 —-16 + 29* 4 + 28 9+ 27

* Nest shrubs with significantly different means (Tukey’s test; P < 0.05) are indicated by different superscripts.

® Includes two nests in four-wing saltbush and one in Russian thistle.

< MANOVA did not indicate a slgmﬁcant difference in any category (P > 0. 1)
4 All measuremenis presented as mean of first minus sccond nest measurement. Asterisk indicates measurement with a significant difference (P <

0.05) between first and second nests.
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FIGURE 1. Relation between particular nest site
variables and clutch initiation date in Loggerhead Shrike
nests in southwest Idaho in 1991 through 1993. Date
of clutch initiation was corrected by 11 days in 1992
and 1 day in 1993 so median lay dates were equal in
all years.

species, and nest success, which varied from 53%
to 59% among shrub species, was independent
of nest shrub (x%, = 0.15, P > 0.1). The size of
the nest shrub did not vary with nesting date
(shrub height: r= —0.001, P > 0.1; shrub width:

= —0.143, P = 0.081; Fig. 1). In contrast, nest
height was positively correlated with clutch ini-
tiation date (r = 0.289, P < 0.001), while the
distance from the nest to the top of the shrub
above the nest, and the distance from the nest
to the shrub’s nearest outer edge, decreased as
the breeding season progressed (r = —0.187, P
= 0.020, and r = —0.299, P < 0.001, respec-
tively; Fig: 1).

There were no significant differences in nest
shrub height or width, distance to the top of the
shrub, or minimum distance from nest to outer
perimeter of shrub between first and second nest
attempts (P > 0.1 in all cases; Table 1). Second
nests were, however, significantly higher than first
ones (f,5 = 2.78, P = 0.010). Nearly all renests
were found following initial failure; we found a
second nesting attempt following successful
breeding on only two occasions, once in 1991
and again in 1993. Shrikes constructed second
nests, and initiated second clutches, more quick-
ly than initial nest attempts. The period from
initial nest construction to egg-laying in early
nests was 13.1 = 3.4 days (7; 9-18). In contrast,
the mean time from first nest failure to second
clutch initiation was only 8.8 + 3.5 days (20; 3-
18). Note that this time includes the selection of
an alternative nest site, as well as construction
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ulate that the loggerhead bred in the state prior
to man’s alteration of the plain, and that a con-
traction in both range and numbers has occurred
as appropriate habitat has been lost. Further-
more, as Idaho’s human population continues to
grow, additional loss of sagebrush is likely. Hab-
itat loss has been correlated with shrike declines
elsewhere (Lymn and Temple 1991, Gawlik and
Bildstein 1993, Prescott and Collister 1993), and
an emphasis should be placed on preservation
of Idaho’s existing sagebrush-scrub desert to help

~maintain’this shrike population in the future,
‘especially as these shrikes appear to have a lim-
ited ability to occupy human-modified land-
scapes.
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