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In Texas, Gambel’s Quail are only found in the Trans-Pecos region along riparian habitats
associated with tributaries of the Rio Grande.
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orth America is home to
six species of quail, four of
which are found in Texas:
Northern Bobwhite Quail (Colinus
virginianus), Scaled Quail (Callipepla
squamata), Gambel’s Quail (Callipepla
gambelii) and Montezuma Quail
(Cyrtonyx montezumae). The Trans-Pecos
ecoregion of far West Texas is unique in
that it has three dominant quail species,
Scaled Quail, Gambel’s Quail and
Montezuma Quail, found in different
parts of the region.
Scaled Quail are the most widespread
of the desert quails and are found
throughout the Trans-Pecos in areas
of large open grasslands with scattered
shrubs and cacti. Gambel’s Quail in
Texas are associated with riparian
habitats along the tributaries of the
Rio Grande. These habitats typically
have thick brush that serve as loafing
cover and roost sites. Montezuma Quail
in the Trans-Pecos are found at elevations
above 4,500 feet where there is wooded
terrain and grass understories that
support their unique diet, which consists
primarily of tubers.
The desert quails’ populations, like
many other species around the world,
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are in decline, primarily due to habitat
loss and fragmentation. Often times,
parasite loads are exacerbated by habitat
fragmentation. Because little is known
about parasite loads in Trans-Pecos
quails, we are studying what species of
internal and external parasites quail may
have, if these parasites may be damaging
associated tissues, and how these
parasites are influencing host survival
and reproduction.
Quail have numerous external and
internal parasites, including mites,
nematodes and helminths. Parasites of
particular interest, due in part to their
widespread prevalence in Texas quails,
are eyeworms (Oxyspirura petrowi) and
cecal worms (Aulonocephalus pennuli).
Eyeworms are found under the nictitating
membrane (third eyelid) and in ocular
tissues found behind the eye on an
infected host. Cecal worms are found
in the ceca and ileocecal junction of an
infected host.
Quail represent the definitive host for
both eyeworms and cecal worms and
acquire these parasites by consuming an
intermediate host, often an insect species
such as grasshoppers. Not being able to
see predators, find food, or receive the
required amount of nutrients necessary to
maintain health are some of the possible
negative issues associated with eyeworm
and cecal worm infections.
The abundance of eyeworms and
cecal worms in our desert quails on an
ecoregion-wide scale has not been well
documented. Research is warranted in
order to understand how parasite loads
might differ between Scaled, Gambel’s
and Montezuma Quails and how these
Helminth
Quail
		
Eyeworm
Montezuma
Gambel’s
Scaled
Cecal worm
Montezuma
Gambel’s
Scaled

Montezuma Quail are unique in that their claws are used in digging for bulbs, tubers and other
food items underground.

parasites might be impacting the health
and survival of the different quails.
In order to document the prevalence,
abundance and intensity of eyeworms
and cecal worms, we collected quail
across the Trans-Pecos by hunter harvest
and throughout the rest of the year by
scientific permit.

Prevalence
(percent)
100
50
66.20
100
100
98.76

Intensity
(x ± SE)
12.50 ± 1.50
4.07 ± 2.48
5.20 ± 0.34
38.25 ± 18.63
75.57 ± 28.10
75.98± 2.98

Abundance
(x ± SE)
12.50 ± 1.50
8.14 ± 4.60
7.85 ± 0.46
38.25 ± 18.63
75.57 ± 28.10
75.98 ± 2.98

Table 1. Eyeworm and cecal worm prevalence (percent of quail infected of total quail collected),
intensity (average number of parasites per all quail collected) and abundance (average number of
parasites per infected quail) in the desert quails of the Trans-Pecos collected from September 2018
to July 2020.

We collected five Montezuma Quail,
14 Gambel’s Quail and 636 Scaled Quail
from 21 sites across the Trans-Pecos
(Table 1). The low sample size of the
Montezuma Quail and Gambel’s Quail
is not ideal for parasite load comparisons
but still yields valuable information
on parasite loads with these species.
Parasite counts were assessed as follows:
parasites’ prevalence (percent of quail
infected of total quail collected), intensity
(average number of parasites per all
quail collected) and abundance (average
number of parasites per infected quail) in
the respective desert quail species.
We speculate that the differences in
eyeworm and cecal worm loads between
the desert quails may be due in part
to the habitat preferences and diets of
each of the quails. Preferred Gambel’s
Quail habitat in the dry desert washes
are dominated by shrub, scrub and
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Of the desert quails, Scaled Quail have the most widespread distribution in the Trans-Pecos.

woody vegetation. Scaled Quail habitat,
on the other hand, is made up of semiarid scrubland dominated by grass and
shrubs. Montezuma Quail preferred
habitat is typically in higher elevations
with sloping, mountainous terrain and
pine-oak and pine-juniper woodlands
with a grass-dominated understory.
The diets of the desert quails also
differ. Scaled Quail and Gambel’s
Quail having diets composed of insects,
seeds and leafy greens. Scaled Quail
shift their diet seasonally, consuming
primarily insects and leafy greens in the
summer season and mainly seeds and
leafy greens throughout the rest of the
year. Like Scaled Quail, Gambel’s Quail
diets shifts seasonally, but their diet is
mainly composed of leafy plant material
throughout the year.
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Montezuma Quail diets differ from
those of Scaled Quail and Gambel’s
Quail. They primarily consume tubers,
bulbs and seeds, but will also consume
insects during portions of the year.
In the samples we collected, Gambel’s
Quail had similar eyeworm and cecal
worm loads to Scaled Quail. We were
unable to determine if this was due to
the similar habitat and diets of the
two quails or if the large difference in
sample size (14 Gambel’s Quail versus 636
Scaled Quail).
Montezuma Quail had the highest
eyeworm abundance but the lowest
cecal worm abundance. Having a larger
sample size might help determine if
these extremes compared to Scaled Quail
and Gambel’s Quail were unique to our
collections or show that Montezuma
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Quail are affected by higher eyeworm
loads. The high eyeworm abundance
in Montezuma Quail was not expected,
given that insects are not reported to be
the main diet of Montezuma Quail.
However, as it has been estimated
in other studies that 50 percent of a
Montezuma Quail’s diet during the
summer consists of insects, perhaps
Montezuma Quail in the TransPecos consume a higher percentage of
eyeworm-infected insects compared to
other quail species.
The majority of eyeworm and cecal
worm research in Texas has been confined
to the Rolling Plains. As such, we needed
data from the Trans-Pecos to fill in the
research gap on parasites in desert quail.
Parasite investigations in the Rolling
Plains have looked not only at the
eyeworm and cecal worm loads in
Northern Bobwhite and Scaled Quail, but
how these parasite loads are impacting
these quail. Eyeworms can irritate and
inflame the eye and ocular tissues, which
can also be permanently scarred. Cecal
worms, specifically Aulonocephalus
pennuli, are not known to attach to the
lining of the ceca, but their presence
in some Northern Bobwhite has been
documented to interfere with the ceca’s
ability to absorb nutrients.
Research has just begun to assess if
and at what severity eyeworms may cause
irritation and scarring and if cecal worms
inhibit nutrient absorption in infected
Gambel’s Quail and Montezuma Quail.
With Gambel’s Quail and Montezuma
Quail having eyeworm and cecal worm
loads similar to or higher than the Scaled
Quail, there is concern that these quails
could be facing similar if not more severe
impacts from eyeworms and cecal worms
prompting further population declines.
This study was one of the first to
document parasite loads in Montezuma
Quail in the Trans-Pecos and the first to
compare three quail species at such a large
geographic scale. Basic understanding of
eyeworm and cecal worm loads allows
a crucial first step in the process of
determining how these parasites may be
impacting infected quails and if they may
be influencing the population decline of
these iconic desert quails.

