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PROGRAM OVERVIEW

T

he Trans-Pecos is blessed with an
abundance and diversity of quails that
is second to none. The Trans-Pecos
region of the Chihuahuan Desert hosts 4
species of quail including northern bobwhite
quail, scaled quail, Gambel’s quail, and
Montezuma quail. Despite the diversity and
abundance of quails, few studies have been
conducted on these species in the Trans-Pecos.
Understanding the need for information on
desert quail management, the Borderlands
Research Institute initiated the Desert Quail
Research Program that focuses primarily on
scaled quail, Gambel’s quail, and Montezuma
quail.
Gambel’s Quail—Aside from a few unpublished
documents, little data exists regarding
Gambel’s quail in Texas. Their distribution is
primarily limited to the riparian of far west
Texas and their population trends have been
erratic.

Annual trends of Gambel’s quail based on Christmas Bird Count
data from 1960‐2012.

Montezuma Quail—Although classified as a
gamebird, Montezuma are not legally harvested
in Texas. Montezuma quail are associated with
the oak-pine habitats found in higher
elevations. They are the most cryptic and
understudied quail species in North America.
Studies focusing on Montezuma quail in Texas
are relatively absent in the literature.

Scaled Quail—Of the quail species that inhabit
the Trans-Pecos, no species is more widespread and more beloved than scaled quail.
They are one of the most ecologically and
economically important species to the
Chihuahuan Desert. Unfortunately, their
geographic range and population trends are
declining. Habitat loss to brush encroachment
and desertification are thought to be leading
causes in their demise.

Annual trends of scaled quail based on Christmas Bird Count data
from 1960‐2012.

To better understand quail population
dynamics of the 3 major species of quail
inhabiting the Trans-Pecos, the Borderlands
Research Institute initiated a series of studies
on 3 distinct ranches in the Trans-Pecos.
Studies are obtaining baseline data on quail
ecology (diets, movements, nest success,
recruitment, and survival) and investigating
population responses to various management
practices (prescribed fire, brush management,
supplemental feeding, and water
improvements).
Funding for these projects come from a variety
of sources including donations from private
landowners, grants from Texas Parks and
Wildlife Department, Texas Quail Coalition
(Cross Timbers, Park Cities, Alamo chapters),
San Antonio Chapter of Quail Forever, and
various other donations and grants.

LONG-TERM POPULATION DYNAMICS OF SCALED QUAIL
Individuals equipped with radio-transmitters
were used to estimate female survival during
breeding season (March – August). Survival
estimates varied across the study sites and
ranged from 56-76%.
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espite the decline of scaled quail
populations over the last quarter
century, few studies have investigated
ecological concepts such as reproduction,
population dynamics, home range size, and
habitat selection. To amend this vacancy in
research, the Borderlands Research Institute
have set up several 5 year studies on different
ranches across the Trans-Pecos region. Study
site locations range from the Van Horn
Mountains to the Santiago Mountain range.
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Survival estimates during breeding season obtained from scaled
quail equipped with radio telemetry across 3 different study sites
in the Trans‐Pecos. Breeding season survival averaged 66%.

Scaled quail with a newly attached leg band ready to be re‐
leased. The use of leg bands allows us to estimate population
size and age structure across scaled quail populations.

During our course of research, a total of 3,418
scaled quail have been captured and banded
since the fall of 2011. Serially numbered
aluminum leg-bands were affixed to all quail
captured, and several measurements were
obtained (weight, tail length, wing length,
culmen length, tarsus length, and head and bill
length). Each individual’s sex was identified as
well as age, which was determined based off of
wing molt. Mortality sensitive radiotransmitters were attached to 46 female scaled
quail across 3 study sites in 2012, and 107 hens
in 2013.

Even though scaled quail populations have
been known to fluctuate with precipitation
from year to year, they do not seem to have
the dynamic “boom” and “bust” as displayed
in bobwhites. Drought years are typified by
low reproduction, while in a year with average
rainfall, reproduction is typically high with
90% of hens attempting to nest. Sixty three
nests were identified resulting in an average
clutch size of 11 eggs. Microhabitat analysis of
nesting areas, nest predation occurrences, and
the number hens that nest more than once per
season were obtained.
By assessing temporal factors that influence
demographics, we gain a better understanding
of what might be influencing quail populations.
Each research project is an opportunity to
identify a factor that is either detrimental or
favorable in influencing population trends.
Ultimately, research will identify the factors
that have caused quail population to decline
over the past few decades, and offer innovative
ways to increase current populations so that
scaled quail are viable for generations to come.

SUPPLEMENTAL FEED AND SCALED QUAIL MOVEMENTS

T

o evaluate the effect of supplemental
feed on quail movements, a comparative study was conducted consisting of
2 ranches that use supplemental feed (1 using
quail blocks, and 1 using gravity feeders filled
with milo), and 1 ranch that did not supply any
supplemental feed.
Information obtained from scaled quail
equipped with radiotelemetry on areas with
supplemental feed had home ranges that averaged 363 acres, and ranged from 96-897 acres
in size. The property with no supplemental
feed had an average home range size of 885
acres, with home ranges ranging from 1243,284 acres. On ranches supplying supplemental feed, home range analysis indicated 66.6%
of the scaled quail had 1 to 3 feeders in their in
their 50% core range, and 100% of quail had
one or more feeders in their 95% home range.
Conversely, it was shown that only 50% of
quail had a standing water source in their 95%
home range.

A map depicting habitat use relative to supplemental feed. Green
buffers represent distance from supplemental feed source (1/4‐
mile, 1/2‐mile, 1‐mile). Red indicates individual quail movements.

a supplemental feed regime had disproportionate use of the feeders. This suggests that ecological sites are also playing an important role
in the home range area. Although supplemental feeding has an effect on scaled quail home
ranges, other factors such as soil type and ecological site may have greater effect.

Scaled quail equipped with necklace style radio telemetry devise.
Telemetry is used to determine home range size, nesting location
and success, and survival.

The differences in home range size indicate
that supplemental feed does have an effect on
scaled quail movements. Additional information obtained indicated that ranches employing

Preliminary data indicated that scaled quail selected for specific soil types, as well as terrain
(e.g., slope). Although the preferred soil for
home range establishment varied across study
sites, all of our sites indicated that scaled quail
favored terrain that had gentle slopes (i.e., 25%). As a result of our ongoing quail research,
land managers should have another piece to
the puzzle in determining what is considered
prime habitat for scaled quail.

MONTEZUMA QUAIL POPULATION CHARACTERISTICS

M

ontezuma quail are secretive birds
that occur in the upper elevations of
the Chihuahuan and Sonoran desert
regions of Texas, New Mexico, and Arizona,
USA; and Mexico. Although their life history
has been documented, most accounts have
been based on anecdotal observations or harvested samples.

Average home range size was 5,310 acres and
ranged from 42 to 38,921 acres. Prior to this
study, most believed Montezuma quail to be
relatively sedentary birds that did not travel far
from their birth place. It was not uncommon
for Montezuma quail to move 5-7 miles
(straight-line distance) within 2-3 weeks.
Additionally the study conducted in the Davis
Mountains indicated that habitat use by Montezuma quail was associated with habitats that
had high densities of wood sorrel, sedges, and
wild onion. Montezuma quail also preferred
habitats with moderate slopes (20-30%) and
rock outcrops.

Few species can compare to the striking beauty of a male Monte‐
zuma quail. When approached, Montezuma quail remain mo‐
tionless, depending on their camouflage for survival.

The lack of information on Montezuma quail
may be attributed to several factors including
their secretive nature, the inaccessibility of
their primary habitats (e.g., steep slopes and
high elevations), and researchers' inability to
capture Montezuma quail.
Over the last 10 years, the Borderlands Research Institute has been studying different
aspects of Montezuma quail ecology. Using
night-capture techniques and trained dogs we
were able to capture and monitor Montezuma
quail to assess population characteristics,
movement patterns, and habitat use. During a
2-year study, we captured and radioed 68 Montezuma quail.

The cryptic coloration of female Montezuma quail provide
adequate concealment in habitats rich with bunchgrass and

Little information exists regarding management practices that may promote primary food
resources for Montezuma quail. However,
given the apparent interrelationship among
rock outcrops on slopes, soil packets, and subterranean foods, management should minimize
practices that could disrupt such relationship
(e.g., practices that could dislodge rock outcrops and increase soil erosion).

ECOLOGY AND MANAGEMENT OF GAMBEL’S QUAIL

I

n the Trans-Pecos region, Gambel’s quail
show a preference for riparian vegetation.
Drainages are extremely important and
washes and riparian areas are essential components of Gambel’s quail habitat. Typically,
Gambel’s quail spend more than 85% of their
time within 100 yards of a riparian habitat.

smooth and often contain brown spots. Clutch
sizes average between 10 and 14 eggs. During
dry years clutch sizes are often reduced and
may contain as few as five eggs. Occasionally,
Gambel’s quail may lay a second clutch in wet
years. During these wet periods, chicks may be
observed as late as September.

Home ranges for Gambel’s quail on our study
site were strongly associated with riparian habitat and averaged 954 acres, and ranged in size
from 403 ha to 1,651 acres.
Along riparian habitat, Gambel’s quail are often found near dense stands of fourwing saltbush, wolfberry, mesquite, Gregg’s catclaw,
and other woody riparian vegetation. Gambel’s quail also utilize riparian habitats that
have been invaded by salt cedar, although
these habitats generally lack diversity in food
items for quail.

Gambel’s quail are sexually dimorphic in that males are easily
distinguishable from females. Males, like this one, are character‐
ized by the black mask and chesnut cap. Females lack these 2
colored features are uniformly grey.

A dry creek bed that typifies riparian habitat associated with
Gambel’s quail.

Nesting typically begins in April and lasts until
June or July. Males seem to have no role in
incubation, but maintain strong interest as they
remain close to the nest to defend it from potential predators. Females generally construct
a bowl-shaped nest lined with small twigs,
grass, leaves, and feathers. Eggs are dull white,

Brood size typically consists of 10-12 chicks.
The newly hatched chicks are precocial and
dependent, to some degree, on the adult until
they are approximately three months of age.
Chicks may be led away from the nest site by
the female. Sex ratios for recently hatched Sex
ratios for Gambel’s quail chicks is generally
50:50, however sex ratios begin to favor males
as the summer progresses into fall and winter.
Gambel’s quail broods are attended by both
parents; however, a brood can be raised by a
single parent if one of the parents perishes.
Chick mortality during the first three months is
high, with morality rates approaching 50 % or
more.

NESTING ECOLOGY OF SCALED QUAIL

U

nderstanding nesting ecology is one
of our highest priorities. Being able to
identify factors that trigger reproduction and nesting behavior can allow land managers to increase scaled quail populations. We
have been able to monitor nesting behavior
through droughty years and wet years allowing
us to better understand how scaled quail adapt
to climatic conditions. We designed a study to
monitor nest selection, nest success, recruitment, and behavior of scaled quail during the
nesting season.
Plant selection for nesting sites has been very
diverse. Having scaled quail populations that
select nest sites in a diversity of plant types
allows for overall population stability. When
scaled quail select for specific plants it may
pose a potential risk if those few selected
plants were to be negatively influenced by environmental changes. When scaled quail select
for a greater diversity of plants, it is of greater
benefit in that they will have a greater amount
of potential nesting sites.

A scaled quail nest revealed after partially parting the skirt of a
sotol. Sotol and Spanish dagger are important nesting structures
for scaled quail in the Trans‐Pecos.

The average number of eggs per nest was 12
(ranging from 8 to 19). Nesting success differed across ranches, and ranged from 79% to
100%. The first nest site was located on April
6th, and the last recorded on July 21st.
Fall trapping efforts has corroborated high
nest success in that there were high juvenile to
adult age ratios. Additionally, the long nesting
season we documented during a wet cycle enabled many females in the population to have a
second clutch. Double clutching is less likely
to occur during doughty years. In fact, on one
study site, we documented almost complete
reproductive failure during 2011. The following fall, 100% of the quail population was
composed of adult, indicating no chicks were
recruited into the population.

Plants associated with nest site selection of scaled quail in the
Trans‐Pecos.

Scaled quail are very resilient and opportunistic
species. We will continue our efforts to monitor nesting ecology of scaled quail in hopes of
mediating the effects of drought on their
population dynamics.

HOW YOU CAN HELP THE DESERT QUAIL PROGRAM

T

he Desert Quail Program is currently enlisting ranches from west Texas to assist with our
research endeavors. One of the primary goals of the Program is to evaluate the
effectiveness of habitat management practices on quail density, survival, and reproduction.
Habitat management programs will include supplemental watering and feeding programs, grazing
practices, and various mechanical and chemical practices to control brush. We are also seeking
information on quail population dynamics, habitat management practices, diets, movements, and
effects of harvest intensity. Data obtained will be
useful in helping to identify potential causes of the
decrease in the quail populations over the last
quarter century. Whether your interest is with
scaled quail, Gambel’s quail, or Montezuma quail,
we would love to hear from you.
The Borderlands Research Institute needs your
financial support to continue its efforts to provide
science-based management information to
conserve the natural resources of the Chihuahuan
Desert Borderlands. Much of our research funding
comes from private donors including individuals,
ranches, trusts, foundations, and corporations.
Please consider making a tax-deductible
contribution to the Borderlands Research Institute.

Researchers with the Borderlands Research Institute attach leg
bands and take measurements from trapped quail to obtain
information on physical attributes, sex ratios, and recruitment in
scaled quail populations.

For more information, please contact:
Dr. Ryan S. Luna
Borderlands Research Institute for Natural Resource Management
Sul Ross State University
P.O. Box C-16
Alpine, TX 79832
Phone: 432.837.8488
Fax: 432.837.8822
Email: rluna@sulross.edu
Website: http://www.sulross.edu/brinrm

Many of the projects included in
this report were conducted in
cooperation with and supported
by the private landowners
of west Texas.

