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Information is lacking on the influence of range condition on
wildlife populations in the Chiiuahuan Desert. Wildlife observations were made along transects on ranges in excellent and good
ecological condition in south-central New Mexico (86% and 72%
of climax vegetation remaining, respectively). Black grama
(Bouteloua eriopodu Torr.) dominated the excellent condition
range while the good condition range had a mixture of grasses,
forbs, and shrubs. Plant speciesdiversity was greater on the good
compared to excellent condition range. Total mammal sightingsjkm’ during the study period were higher (P<O.OS)on the
good compared to excellent condition range (October 1991
through October 1992). More speciesof wildlife were seen on the
good compared to excellent condition range. Sightings of important game species (scaled quail, mourning doves, pronghorn,
desert cottontails) were higher on the good compared to excellent
condition range. Lack of diversity in vegetation composition and
structure appear to explain the lower wildlife sightings on the
excellent condition range. Results from this study indicate that
Cbihuahuan Desert ranges in good ecological condition @l-75%
of the climax vegetation) will better meet the needs of most
wildlife speciesthan ranges in climax or near cliiax range condition. Research shows grazing intensities that remove on average
about l/3 of current year’s growth of key forage species (black
grama) are effective in developing and maintaining range in good
ecological condition in the Chiiuabuan Desert.
Key Words: wildlife, pronghorn, quail, arid lands, cattle
Various wildlife species on both public and private rangelands
in the Chihuahuan Desert are becoming increasingly important as
sources of recreation and income (Cutler 1990). Before any
wildlife species or group of species can be properly managed
they must have adequate habitat. Therefore the range managers
must understand how range condition class relates to the needs of
different wildlife species. It has been argued that Chihuahuan
Desert rangelands in good ecological condition cau provide better
wildlife habitat than those in lower or higher ecological condition
because good condition rangelands support more diverse mixtures of grasses,forbs, and shrubs compared to mostly grasseson
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excellent condition and mostly shrubs on fair or poor condition
rangelands (Holechek 1991). The objective of our study was to
explore the validity of this argument via comparison of wildlife
numbers on Chihuahuan Desert rangelands in excellent and good
ecological condition in south-central New Mexico.
Materials and Methods
Study Area Description
Two study sites with similar soils, terrain, and precipitation
were selected based on their ecological condition classification. A study site in excellent condition was located on the
Bureau of Land Management, Goodsight Allotment 24 km
northeast of Deming, N.M. The condition classification was
assessedusing Dyksterhuis (1949) quantitative climax guidelines and data collected by Smith (1993). The excellent condition range supports about 86% of the climax vegetation. The
good condition study site is located on the New Mexico State
University College Ranch 37 km north of Las Cruces, N. M.,
and supports 72% of the climax vegetation. We recognize that
replication would have improved the validity of our study.
However excellent condition range is rare in the Chilmahuan
Desert. There was lack of opportunity to study wildlife numbers on replicated sites in excellent and good condition.
Soils at both sites consist mostly of sandy loams classified
as paleorthids, haplargids or calciorthids. The excellent condition study site has a sandy clay loam component. Both study
sites have an undulating restrictive caliche layer. However the
caliche layer on the good condition site occurs at slightly
greater depth than on the excellent condition site (Smith
1993). We recognize that some of the difference in vegetation
on the 2 sites could be due to soils. However we believe the
soils are similar enough that most of the difference is due to
grazing management. Past records show that prior to the
1950’s drought the good condition pasture was dominated by
black grama (Boureha eriopoda TOE) and considered to be
in excellent condition (Holechek et al. 1994). The topography
at both sites is relatively flat with all slopes under 5%. The
excellent condition study site is 860 ha in size and the good
condition study site involves 1,280 ha.
Annual precipitation at both locations is typical of the

Chihuahuan Desert. The precipitation is bimodal with a peak in
the summer and another peak in the winter. The summer peak in
late August provides 20-25% and the winter peak in January provides 13-15% of the annual precipitation (Pieper and Herbel
1982). The mean annual precipitation for the excellent and good
condition study sites is near 250 mm. Temperature in June reaches a mean maximum of 36°C and during January drops to a mean
maximum of 13°C (Pieper and Herbell982).
The climax vegetation for both study areas is considered to be
black grama (Bouteloua eriopoda Torr.) grassland with a scattering of soaptree yucca (Yucca eluru Engelm.) (Buffington and
Herbel 1965). The present vegetation on the excellent condition
range is dominated by black grama (Table 1). Scattered yucca
plants are present, and creosotebush (Larrea tridenta Lar.) occupies limited area on the periphery.
Primary grass species on the good condition range include
black grama, mesa dropseed (Sporobohsflexuosus Thurb. Rybd.)
and spike dropseed (Sporobohs contractus A. Hitch.) (Table 1).
Honey mesquite (Prosopis gZun&Zosu TOIT.)dominates the overstory and has increased over the past 50 years (Pieper and Herbel
1982). In degraded areas near watering points, broom snakeweed
(Gurierreziu surorhrue Pursh.) is dominant. Important forbs
include leathenveed croton (Cmm porrsii Lam.), nightshades
(Solunum spp.), and globemallow (Sphuerulceu spp.). More
detailed descriptions of the study areas are provided by Smith
(1993).

(Smith 1993). Both ranges showed only light grazing use during
the study based on our empirical observations.
The good condition study area contained 4 pastures. One was
continuously grazed while the others were grazed in a seasonal
suitability strategy. For the past 25 years these pastures have been
conservatively stocked with utilization of key forage species
(black grama and mesa dropseed) averaging about 30%. McNeely
(1983) and Beck and Kiesling (1991) found that the seasonal suitabiity pastures had similar vegetation to the continuous grazed
pasture. Therefore, transects were placed across the 2 grazing
strategies without concern of confounding. The annual stocking
rate averaged 48 ha/animal unit (Beck and Kiesling 1991).

Vegetation Analyses
Four transects 6.4 km in length were established on the good
condition study site along the road that borders the west side of
the pastures. Two transects 3.2 km in length and 4 1.6 km in
length were established on the excellent condition range. Foliar
cover data (%) data were collected along these transects in spring
and fall of 1992. The line-intercept method (Canfield 1941) as
modified by Holechek and Stephenson (1983) was used to determine percent cover. A meter stick was used instead of a line. A
total of 80 sampling points were taken for each study area during
1 sampling period. Spacing between sampling points varied with
the length of the transect. Sampling was at 320 m intervals
on 6.4
km transects, and at 160 m intervals on 3.2 km transects. The
meter stick was placed perpendicular to the transect and the interGrazing Histories
cept of the plants were measured (Bonham 1989). Plants were
The excellent condition study area was contained within 1 pas- identified according to Allred (1988). Standing crop (g/m*) meature. Historically, this pasture was conservatively stocked surements were also collected in fall 1991, spring 1992, and fall
(30-35% use of key forages). The grazing strategy has incorpo- 1992, and are reported by Smith (1993).
rated periodic rest during the growing season (1 May-l October
1). During the period of study, however, the pasture was continu- Wildlife Evaluation
ously grazed. The annual stocking rate averaged 20 ha/animal
Transects used for evaluation of wildlife numbers were the
unit. Fall standing crop of perennial grasses on the excellent same as those used for vegetation evaluations. Wildlife species
range in 1991 was nearly double that on the good condition range occurring within a 100-m strip (approximately 50 m on each side
Table

1. Vegetation

foliar

cover

(%) on the excellent

(EC)

and good condition

April 1992
EC

Species

(cc)

Bouteloua eriopoda
Sporobolus spp.
Aristida spp.
hfuhlenbergia
spp.
Erioneuron
pulchellum
Other grasses

Total grasses
@!Q
Sphaeralcea
spp.
Croton

pot&ii

Other forbs
Total forbs
Ftiambs
Gutierrezia
sarothrae
Prosopis gkmdulosa
Yucca elata

17.37a

areas

EC

New Mexico.

Meall
oc

EC

Gc

---

(%cover)---------

0.00
1.30
11.78
1.28
2.08
33.83a

8.7Sb
6.44
2.30
0.00
0.75
0.01
18Bb

23.41a
0.00
2.42
10.04
1.83
0.81
38.51a

12.04b
8.66
5.09
0.00
1.30
0.36
27.45b

20.4Oa
0.00
1.86
10.91
1.55
1.45
36.17a

10.39b
7.55
3.69
0.00
1.03
0.18
22.84b

0.75
0.03
0.55
1.33

0.31
0.06
1.60
1.97

0.00
0.77
0.85
1.62

0.06
0.04
0.63
0.73

0.38
0.40
0.70
1.48

0.19
0.05
1.11
1.35

0.00
0.67
0.00
0.00
0.67

5.18
7.13
2.29
1.61
16.21

0.00
0.00
0.50
0.00
0.50

6.75
6.54
1.22
0.00
14.51

0.00
0.33
0.25
0.00
0.5Sa

5.97
6.84
1.75
0.80
15.36b

Other shrubs
Total shrubs
Total vegetation cover
35.83
36.41
40.63a
~biierent superscriptswithin datesand rowsreflectdifferences(P&OS) usingstandudT-test.
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October 1992
Gc

---Grasses

study

39.55a
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Table

2. Wibllife

sightings

(sigbtings/ku?)

for 5 swsons

on excellent

(EC)

and

good

(GC)

condition

study

areas

in the Cbibuabuan

desert

of New

M&ZXiCQ.
October
EC

1991
GC

Januarv
EC

1992
GC

Aurill992
EC

Gc

October
EC

1992
CiC

______________

Totals
EC

GC

17.8b

-------__

jackmbbit

(L,epus califomicus)

Pmngbom

Julv 1992
GC

(Sighting&m’)

---------------------Mammals:
Blacktailed

EC

O.Sa

2.3b

0

2.7

0.8a

3.~5~

0

3.1

0.8a

6.2b

2.4=

0

0.8

0

0

0

0.8

0

0

0

1.6

0

0

0
0.8a

4
4
3.gb

0
0
0

0.4
0
3.2

0
0
0.8a

0.4
0
4.7b

0
0
0

0
0.8
3.9

0
0
0.8a

0
0.4
2.1b

0
0
2.4a

0

3.1

0

0

0

0

0

4.3

0

0

0

0

1.6
0
NS
4.7

0
0.8a
NS
0.8a

0
3.1b
NS
3.1b

1.6a
2.3
121.6a
125.9

4.7b
2.3
75.7b
87.0a

0
4.7
74.1a
78.8a

15.2
4.7
111.9b
131.8b

I.@
14.P
279.1a
294.7a

antelope

(Antilocapra

americana)

3.2

coyote
(Canis

latrans)

Desert cottontail
Total mammals

1.2
1.6
xd’

Birds:

sealedquail
(Callipepla

Mourning
(Zenaiah

squnmnta)

7.4

dove
macroura)

0
NS
0

Raptors
songbirds
Total bids
NS = Not sampled.
~biierent
supe&pt~

0
6.2a
83.4
89.6

0.8
3.Fib
82.7
87.0

22.3b
13.6a
270.3a
313.6a

within dates and rows reflect differences (P c 0.05) using standard T-tea

of the transect line) were enumerated. The separation of transects
by 500 m avoided double enumeration of mammals. Wildlife
speciesenumerated included: pronghom (Antilocapra americana
Ord), coyotes (C&s Zatruns Merriam), blacktailed jackrabbits
(Lupus califomicus J. A. Allen), desert cottontails (Sylvilagus
anduboni Meams), scaled quail (Callipepla squamata Vigors),
mourning doves (Zmidu macroura Liiaeus), and several songbid and raptor species. The species and number of individuals
within a sighting were recorded. The transects at each study site
were walked at the same time each morning. This allowed
removal of any variation in the data due to animal movements.
Early morning was used because it coincides with maximum animal activity. The sampling dates were; October 1991, January
1992, April 1992, July 1992, and October 1992. Data were converted to wildlife sightings per 1 km2 (100 hours) for statistical
evaluation.

Statistical Analyses
Standard t-tests using transects as replicates were used to compare vegetation cover composition and wildlife sightings/km2
between pastures within seasons(Steel and Torrie 1980), except
where empty cells occurred. The Shannon-Weiner diversity index
(Barbour et al. 1987) was used to evaluate vegetation and wildlife
diversity on the excellent and good condition ranges.

Results and Discussion
Total mammal sightings were higher (PC 0.05) on good than
excellent condition range (Table 2). We attribute this difference
to the higher shrub component on the good condition range
(Table 1). Wood (1969) reported higher small mammal populations on mid-seral compared with near climax Chihuahuan Desert
range.
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More blacktailed jackrabbits were observed (PcO.05) on good
than on excellent condition range. This difference is probably
explained by the lack of shrubs on the excellent condition range.
Shrubs provide black-tailed jackrabbits with both food and cover
(Daniel et al. 1993). Across 4 consecutive seasonsDaniel et al.
(1993) found open grassland areashad the lowest jaclzabbit densities while areas dominated by shrubs were intermediate and
areas with an interspersion of grasses,forbs, and shrubs had the
highest jackrabbit densities.
Pronghom were not observed on the excellent condition range
although they were seen in adjacent pastures. We attribute this to
lack of shrubs. Pronghom diets are composed mainly of forbs and
browse (Beale and Smith 1970, Howard et al. 1990). The mean
total forb cover did not differ @X1.05) between the 2 ranges but
shrub cover differed substantially (Table 1).
Trevino (1978) found that pronghom in Chihuahua, Mexico
used honey mesquite and other shrubs for shade. Buechner
(1950) provided evidence that shrubs in the Trans-PecosRegion
of Texas protected the pronghom from cold north winds, blizzards, and severe heat. Although the Chihuahuan Desert seldom
receives blizzards, strong wind and drastic drops in temperature
do occur in winter and summers are quite hot. Shrubs are probably important for pronghom in the New Mexico Chihuahuan
Desert as windbreaks and sources of shade and seasonallyimportant sourcesof dietary protein.
Our results are consistent with those of Clemente (1993), which
showed that pronghom used Chihuahuan Desert ranges in good
ecological condition more than ranges in lower or higher successional stages.
The good condition range had more different bid speciessightings than the excellent condition range. The primary bird category on both ranges was songbirds. Songbird sightings showed no
consistent difference between good and excellent condition
rangelands (Table 2). Davis et al. (1974) studied bid populations
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on areas with varying degrees of shrub densities in the
Chihuahuan Desert. They found bird diversity was greater on
areas supporting a shrub component compared to open grasslands.
Scaled quail were encountered only on the good condition
range (Table 2). However, we have observed scaled quail on pastures adjacent to the excellent condition range in lower ecological
condition. The lack of scaled quail sightings on the excellent condition range is probably a function of unsuitable plant speciesfor
food and cover. Saiwana (1990) found areas with mixtures of
grasses,forbs, and shrubs had higher scaled quail populations in
the Chihuahuan Desert than grasslands or shrublands. He suggested that the best habitat for scaled quail is provided by upland
sandy areas with 45-552 remaining climax vegetation moderately grazed by cattle.
Shrubs and half shrubs such as honey mesquite and broom
snakeweed are important to scaled quail for both food and cover
(Davis et al. 1974). These plants are considered to be increasers
and are absent or occur at low levels on ranges in climax condition. Campbell et al. (1973) speculated that vegetation changes
caused by moderate cattle grazing can improve habitat conditions
for scaled quail. Our results and those of Bock et al. (1984) supnot-t this sueculation.
Mourning dove sightings were higher (PcO.05) on the good
compared to excellent condition range. Our data indicate open
grasslands with few forbs and shrubs are not ideal habitat for
mourning doves. In Arizona, Bock et al. (1984) found mourning
dove populations were higher on grazed than ungrazed areas. In
south Texas heavily grazed areas had higher mourning dove populations than those that were moderately grazed (Baker and
Guthery 1990). This was explained by higher food availability on
the heavily grazed areas.
Redroot pigweed (Amaranthus pubescens [Uline and Bray]
RYBD.) and leather-weed croton (Croton poftsii Lam.) are in
important mourning dove foods in southern New Mexico (Davis
and Anderson 1973). Leatherweed croton, also called doveweed,
was more available on the good compared to excellent condition
range (Table 1). Redroot pigweed is most prevalent around
watering points that have been heavily grazed by livestock (Fusco
1993). Mourning doves make considerable use of honey mesquite
for nesting and roosting (Soutiere and Bolen 1976). Research by
Saiwana (1990) indicates that rangeland in fair ecological condition best meets the needs of mourning doves in the Chihuahuan
Desert
Based on the Shannon-Weiner index, wildlife diversity was
greater on the good compared to excellent condition range (2.53
versus 1.19, respectively). This index is based on total number of
speciesobserved and proportion of each species within the total.
Vegetational diversity was also greater on the good compared to
excellent condition range (3.38 versus 2.72, respectively). Our
data suggest that wildlife population diversity is positively correlated with vegetation diversity. However individual species of
wildlife such as Cassin’s sparrow (Aimophila cassinii
Woodhouse) may use only those rangelands at or near the climax
(Bock et al. 1984). Generally large tracts of rangeland in good
overall condition will include areas in both higher and lower successional stages, and such mosaics can provide suitable habitat
for nearly all the wildlife speciesthat naturally occur in the area.

Experimental Limitations
We acknowledge that lack of replication is a limitation in our
study. However opportunities to replicate this type of study on
comparable sites large enough for meaningful data are restricted.
The problem is that few large areas of excellent condition rangeland remain in the Chihuahuan Desert
Our technique involved enumerations along belts 100 m by 1.6
6.4 km. We also acknowledge that this sampling procedure has
limitations for conversion of wildlife sightings into density and
biomass estimates. The problem for us was that the high labor
and time requirements to walk the relatively long transects needed in this type of study puts constraints on the detail that can be
put into distance measurements required for the Burham et al.
(1980) technique when several wildlife species are sampled at
once.
Although brush cover was generally below shoulder height on
the good condition pastures, it did to some extent impair visibility
on the good compared to excellent condition study site. This
could have caused us to underestimate some wildlife species on
the good condition study site. In spite of these limitations, we
consider the fmdings from our study to be valid.

I
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Management Implications
Concern over wildlife has been a justification to remove livestock grazing from public lands. Many environmentalists believe
livestock removal will permit public rangelands to return to the
climax or excellent ecological condition. Although our study has
some limitations, it does indicate that climax conditions provide
less than ideal habitat for many wildlife species in the
Chihuahuan Desert, and lower seral stages with 5575% remaining climax vegetation are suitable for maximizing wildlife
speciesdiversity. Research indicates a moderate stocking rate that
removes 30-35% of key perennial grasseswill permit recovery of
many poor or fair condition Chiiuahuan Desert rangelands to
good condition (Paulsen and Ares 1962, Holechek 1991, 1992).
Good condition Chihuahuan Desert rangelands provides high
quality wildlife habitat, a moderate return from livestock production and maintains soil stability based on the present and other
studies (Paulsen and Ares 1962, Holechek 1991, 1992). If the
goal is maximum monetary returns from livestock production,
excellent condition range is best (Holcchek 1996).
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