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ABSTRACT 

 

During the latter years of the twentieth century, scientists and naturalists began 

placing increasing emphasis on the importance of the world’s rich diversity of species.  In 

keeping with this trend, biologists have increased their efforts to learn as much about the 

biodiversity of every environment and have demonstrated that the results of these efforts 

are essential to understanding how diversity is maintained in each environment.  The 

objective of this study is to characterize the rodent communities inhabiting sand dune 

habitats at two protected areas in the northern Chihuahuan Desert.  The sand dunes at 

each locality were divided into three dune habitats (cover sands, vegetated dunes, and 

active dunes) based on substrate stability and vegetative cover.  Sampling was conducted 

in each of these dune habitats from November 2000 to August 2003 (Monahans Sandhills 

State Park) and October 2003 to February 2004 (Guadalupe Mountains National Park).  

Twenty-nine species of mammals were recorded from Monahans Sandhills State Park 

(MSSP) with Dipodomys ordii being the most abundant species.  The sand dunes at 

Guadalupe Mountains National Park (GMNP) yielded 23 mammalian species with the 

most abundant species being Dipodomys merriami.  Rodent diversity was significantly 

higher in sand dune areas than in the surrounding cover sands at both parks.  Active 

dunes from both parks had significantly more species and were more diverse than the 

cover sands habitats.  The habitat heterogeneity hypothesis is the most likely mechanism 

that accounts for these results and the maintenance of this level of biodiversity in sand 

dune environments.  
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CHAPTER I 

 

INTRODUCTION 

 

During the latter years of the twentieth century, scientists and naturalists began 

placing increasing emphasis on the importance of the world’s rich diversity of species.  

The concept of biodiversity has been placed as one of the central themes, second only to 

natural selection, for investigations seeking to understand how and why species are 

distributed on the surface of the earth (Stevens 2002).  The concept of biodiversity 

involves the variability of living organisms and their ecological context, the study of 

which includes topics such as genetic diversity, organismal diversity, and ecological 

diversity (Magurran 2004).  Wilson (1992) describes how the processes of biodiversity 

are of key importance to the maintenance of the natural world and how understanding 

these processes can aid humanity in preserving the diversity of living things on Earth.  

Although Wilson (1992) was primarily speaking specifically about restricted regions of 

high diversity that are threatened by anthropogeneic activites (commonly called hotspots 

of biodiversity), this concept of learning about the biodiversity of an environment, even 

the common or mundane ones, is essential to understanding how diversity is maintained. 

Biologists use estimates of species diversity to characterize environments and 

habitats in order to examine the processes that maintain species diversity.  Diversity 

estimates have been utilized to examine patterns in the distribution of species at the local 

(Cramer and Willig 2005), regional (Gering and Crist 2002), continental (Cody 1975, 



 2

Simpson 1943), and global scales (Willig et al. 2003).  Examining the changes in 

diversity estimates between environments or spatial scale reveals the processes that 

maintain diversity.  Changes in diversity are a result of some combination of fluctuations 

in species richness (i.e., number of species) and species evenness (i.e., the equability of 

species abundances).  Fluctuations in richness and evenness result from a variety of 

ecological processes including competition, predation, and disturbance (Petraitis et al. 

1989).  Competition and predation are well-studied biotic aspects of community structure 

that form the cornerstone of community ecology.  Disturbance can be either an abiotic or 

biotic event that has an impact on community structure.  

A disturbance is any discrete event that disrupts ecosystem, community, or 

population structure and changes resources, substrate availability, or the physical 

environment (White and Pickett 1985).  Historically, a disturbance was considered a 

catastrophic event that killed off all living things within a discrete area (Bush and 

Whittaker 1991, Platt and Connell 2003).  Modern ecologists now recognize that many 

disturbances are non-catastrophic in that they do not kill all individuals, but have variable 

affects on species, and vary in intensity, frequency, and duration (Platt and Connell 2003, 

White and Pickett 1985).  Based on the White and Pickett (1985) definition, disturbances 

should be viewed in a neutral context and not as a negative event.  Indeed, certain 

ecosystems rely on disturbance events as part of the natural cycle for the maintenance 

those systems (Christensen 1985, Denslow 1985).  Disturbances occur in many forms, 

from the cataclysmic destruction of an island by a volcano (Bush and Whittaker 1991), to 

a wildfire racing through shrubland (Christensen 1985), to a falling tree creating an 
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opening in a tropical forest canopy (Brokaw 1985).  In addition to the natural events 

described above, anthropogenic events, such as road-building, agriculture, and 

urbanization, are also forms of disturbance (Jordan 1986, Delcourt 1987).  Another form 

of disturbance is the movement of wind-blown sand dunes over a desert landscape.  

The mammals that occur in sand dune habitats have been of interest to ecologists 

and systematists throughout the twentieth century.  In the northern Chihuahuan Desert, 

the Tularosa Basin has elicited the greatest amount of inquiry (Dice 1930, Blair 1941, 

Blair 1943).  Dice (1930) reported the presence of 39 species of mammals in the Tularosa 

Basin, eight species of which occurred in the gypsum dunes.  Blair (1941) found 43 

species of mammals in a more thorough survey of the Tularosa Basin, including 25 

species occurring in sand dune habitats.  Blair (1943) provided further information on the 

ecological associations of the mammals in the Tularosa Basin.  Blair (1943) recognized 

four ecological associations in the gypsum dunes: sumac-yucca association, grama grass-

joint fir association, wet valley association, and dry valley association.  In the gypsum 

dunes the most abundant of the 23 species was Geomys arenarius, with Perognathus 

apache (currently P. flavescens), Peromyscus maniculatus, and Spermophilus spilosoma 

occurring in moderate abundances (Blair 1943).  The dunes to the west of the Guadalupe 

Mountains were included in a larger survey of the mammals of Guadalupe Mountains 

National Park (Genoways et al. 1979).  Sixty-five species of mammal were reported from 

the national park, 16 of which occurred in the quartz and gypsum dunes on the western 

edge of the park (Genoways et al. 1979).  Pesaturo et al. (1990) recorded the presence of 

30 mammal species in the dunes along the western edge of the Llano Estacado near 
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Muleshoe, Texas.  The mammals reported by Pesaturo et al. (1990) include two 

introduced species and eight species represented by fewer than three individuals or by 

sightings alone.  The two most abundant species in the Muleshoe sand dunes were 

Dipodomys ordii and Onychomys leucogaster (Pesaturo et al. 1990). 

Although the above studies have examined mammal communities at individual 

sand dune localities, no study to date has examined a suite of sand dune communities in 

the northern Chihuahuan Desert to determine whether general patterns exist or to look for 

effects of disturbance on community composition.  In the Sonoran Desert, rodent 

communities have been studied to determine the effect of body size on resource 

utilization and competitive coexistence (Rosenzweig and Winakur 1969, Rosenzweig and 

Sterner 1970).  In the Mohave Desert, the species richness and resource utilization of 

several sand dune rodent communities have been examined in a biogeographical and 

competitive context (Brown 1973, Brown and Lieberman 1973).  Comparative studies are 

lacking for sand dunes in the Chihuahuan Desert. 

The Chihuahuan Desert is the largest (covering roughly 500,000 km2) and 

southernmost (extending from New Mexico, Arizona, and Texas in the United States to 

San Luis Potosi, Durango, and Zacatecas of Mexico) of North America’s three warm 

deserts (Ernest 1999).  The Chihuahuan Desert is a heterogeneous mosaic of several 

habitats including forested mountaintops, mid-elevation grasslands, low-elevation desert 

brushlands, riparian woodlands, and sand dunes (Schmidly 1977).  Scattered throughout 

the Chihuahuan Desert are aeolian patches of sand, the most notable of which are the vast 

gypsum dunes in the Tularosa Basin, New Mexico, and at Cuatro Cienegas, Coahuila, 
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and the quartz dunes at Samalayuca, Chihuahua, and along the western edge of the Llano 

Estacado in New Mexico and Texas (Ernest 1999).  The consequences of a patchy 

distribution for sand dunes in the Chihuahuan Desert operate on several scales, as defined 

by Wiens (1985), including the community scale (variation in the number and 

abundances of species due to competition, resource partitioning, and habitat selection), 

population scale (changes in population sizes due to differences in migrational ability and 

patch size limitations), and individual scale (differences in foraging ability, microhabitat 

selection, and predator-prey interactions).  In addition, the patchy distribution of sand 

dunes in the Chihuahuan Desert leaves them vulnerable to local extinctions due to 

stochastic events (Wiens 1985) as well as to anthropogenic events such as habitat 

alteration through urbanization, military activity, or recreational use (Vollmer et al. 

1976).  Because of their patchy distribution, the sand dune environments in the 

Chihuahuan Desert provide an opportunity to examine the ecological processes that 

develop and maintain the biodiversity of this picturesque habitat.   

In the northern Chihuahuan Desert are two sand dune environments that are 

protected as federal or state properties, Monahans Sandhills State Park and the Sand 

Dunes Complex of Guadalupe Mountains National Park.  These two protected dune areas 

provide an ideal opportunity to describe the ecological processes that affect biodiversity 

in sand dune environments.  Monahans Sandhills State Park lies roughly 150 kilometers 

east of Guadalupe Mountains National Park.  This geographic proximity reduces the 

variation in ecological processes that can be attributed to physical distance.  The physical 

proximity also reduces the effect of climatic variation on ecological processes in that both 
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areas experience roughly the same kind of precipitation and temperature regimes.  The 

two parks are located at roughly the same latitude (~31.7o N), reducing the influence 

latitudinal variation on diversity estimates.  By reducing the variation in climate, latitude, 

and geographic position, the ecological processes that are observed are more likely to be 

due to sand dune environment.  However, the two parks are sufficiently separated to 

represent independent units except for the most vagile of animals. 

Herein, I describe the mammalian fauna of sand dune habitats in the northern 

Chihuahuan Desert and to characterize the rodent communities within these habitats.  In 

Chapter II, I present a survey of the mammals of Monahans Sandhills State Park, Texas.  

In Chapter III, I present a mammalian survey of the Sand Dunes Complex of Guadalupe 

Mountains National Park.  The surveys of these two dune complexes are meant to 

provide baseline information on the mammals at these particular places during the early 

twenty-first century.  In addition to characterizing the rodent communities within each 

park, I examine the effect of sand dunes on the rodent community structure.  Chapter IV 

is an analysis of rodent diversity within each park by dune habitats and sand categories, 

as well as a comparison between parks.  
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CHAPTER II 

 

THE MAMMALS OF MONAHANS SANDHILLS STATE PARK, TEXAS 

 

Introduction 

 Monahans Sandhills State Park (MSSP) encompasses 1,555 hectares of 

windblown sand dunes located 10 miles northeast of Monahans, Texas, along Interstate 

20 (Fig. 2.1).  In 1957, the property was leased from the Sealy/Smith Foundation by a 

joint venture between the Texas Parks and Wildlife Department and the Ward County 

Park Association to preserve this unique area of Texas.  Subsequently, Texas Parks and 

Wildlife Department was given complete control of the park in 1972. 

 The sand dunes at MSSP are part of the Monahans Dune Field, which is also part 

of a large complex of sand dunes situated along the western escarpment of the Llano 

Estacado.  In general, sand dunes are formed through the erosive forces of water and the 

dispersal powers of wind (Pye and Tsoar 1990).  Specifically, during the Late Pleistocene 

Epoch, the Pecos River experienced periodic flooding during the wet, pluvial periods that 

corresponded to glacial cycles in the northern portions of North America (Brand and 

Jacka 1979, Wendorf 1961).  Sediment deposited along the banks of the Pecos River 

would eventually be carried eastward by the prevailing winds until it encountered an 

obstacle, in this case the Llano Estacado.  Over the subsequent 40,000 years these 

collections of aeolian sediment grew to become the impressive sand dunes present today 

along the western edge of the Llano Estacado.  Due to the riverine origin of the 
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Monahans sand dunes, the dunes are composed of primarily of clear quartz from the 

southern Rocky Mountains (Machenberg 1984). 

There have been few biological investigations that have examined the mammalian 

fauna of this region of Texas, and those that have been done had no specific focus on 

sand dune habitat.  For example, Machenberg (1984) mentions fossilized evidence of 

currently extinct species such as camels, mammoth, and giant bison in the area.  Bailey 

(1905) included many specimens collected by Merritt Cary from the areas surrounding 

Monahans in 1902.  Davis and Schmidly (1994) provided records of mammals from the 

area.  Brant and Jones (2002) included specimens from MSSP in their reporting of county 

records from the region.  Schmidly (1977) and Choate (1997) provided systematic 

surveys of the Trans-Pecos and Llano Estacado regions of Texas.  However, no 

systematic survey of the mammalian fauna of the sand dunes at MSSP has been 

performed to date.   

 Our study began in November 2000 and includes data collected through August 

2003.  The purposes of this study were: 1) to determine the occurrence of mammal 

species at MSSP, 2) to estimate the relative abundances of small mammal species at 

MSSP, 3) to determine seasonal patterns of abundance for small rodent species at MSSP, 

and 4) to establish permanent, georeferenceable sampling sites in MSSP.  The 

information gathered in this study is valuable as baseline data for future studies of 

biodiversity and detection of change at MSSP and western Texas.    
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Materials and Methods 

 The dune fields within each park are composed of many different dune 

environments.  Machenberg (1984) describes several types of dune environments at 

MSSP based on the geomorphic criteria.  Machenberg’s (1984) dune environments have 

been simplified for this study into three dune habitats based on the more ecologically 

relevant criteria of vegetative component, stabilization, and potential cover.  The three 

dune habitats are as follows: active dunes, vegetated dunes, and cover sands (Fig. 2.2).  

Sampling was carried out in these dune habitats for small mammal relative abundance 

studies presented later in this report under Community Interactions.  Additional sites 

throughout the park were sampled incidentally over the entire project for small and 

medium-sized mammals. 

 Active dunes are defined as those dunes that are predominantly nonvegetated and 

shift in response to seasonal aeolian activity.  Approximately 708 hectares of the park is 

made up of active dunes, with the largest dunes located in the northwestern portion of the 

park (Machenberg 1984).  Scattered throughout the active dunes area are ephemeral pools 

that typically form on the leeward slopes of the dunes.  These temporary pools often 

evaporate within months but some support vegetation communities of four-wing saltbush 

(Atriplex canescens) and sandreed (Calamovilfa sp.).  Three trap lines were set in the 

active dunes heading northwest from Pump Jack Picnic Area and one heading east from 

the last picnic table at Shin Oak Picnic Area. 

 Vegetated dunes are predominantly vegetated and semi-stabilized by the root 

systems of this vegetation against erosion by aeolian activity.  The dominant plant in the 
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vegetated dunes is the shinnery oak (Quercus havardii).  This little tree forms miniature 

forests throughout MSSP and possesses an extensive root system that stabilizes the dune 

by anchoring the sand particles (Machenberg 1984).  These dunes are less subject to 

aeolian activity and more likely to support mature rodent communities.  Three trap lines 

were set in the vegetated dunes heading south, parallel to State Park Road 41 and one trap 

line was set heading west into the equestrian area from the picnic area on SPR 41 just 

before Shin Oak Picnic Area. 

 The area stretching from the Pecos River to the escarpment of the Llano Estacado 

is covered with a three-foot layer of aeolian sand.  This relatively flat region surrounds 

the dune field and is much older than the other dune categories.  This habitat has been 

designated the cover sands and is dominated by honey mesquite (Prosopis glandulosa) 

and other thorny shrubs.  Two cover sands trap lines were set heading northeast and 

parallel to the park boundary from the headquarters building and one heading the 

opposite direction.  One trap line was set heading east from the maintenance compound 

and another through the interpretive trail heading west. 

 Traps were set at three other locations that did not fit into any single dune 

category throughout the study in an attempt to maximize the number of species reported.  

Two trap lines were set heading west from the equestrian area for 340 trap-nights total.  

A single trap line was set just south of the camping area around a group of willows for 

210 trap-nights.  Two trap lines were set on the far western boundary of the park heading 

east into the interior of the park for 200 trap-nights.   
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Standard techniques for sampling small to medium-sized species were used to 

survey the mammalian fauna (Jones et al. 1996, Animal Care and Use Committee 1998).  

Three trap lines consisting of 50 Sherman live traps were set in a pace-line method (10-m 

intervals between traps) within each dune category to sample the rodent populations.  

Medium-sized mammals were sampled opportunistically using Tomahawk live traps.  

Spotlighting at night was used to sample species at night that are difficult to sample by 

trapping.  Large mammals were recorded by sightings.  Voucher specimens were 

prepared as museum study skins and skeletons and deposited in the Natural Science 

Research Laboratory (NSRL) of the Museum of Texas Tech University (TTU).  Frozen 

tissue samples for most specimens were also deposited in the Collection of Frozen 

Tissues, NSRL, TTU. 

Relative abundances for small rodents were estimated using capture indices 

(Conroy 1996) based on the number of individual animals captured per unit of time and 

effort (e.g., trap night).  Abundance categories were then formed bounded by the species 

with the greatest and least abundances: very abundant (capture indices above 0.0200), 

abundant (capture indices ranging from 0.0199 to 0.0070), common (capture indices 

ranging from 0.0069 to 0.0030), rare (capture indices below 0.0029).  A total of 4250 trap 

nights were conducted for this survey.  Each dune category was sampled for a minimum 

of 1060 trap nights (active dunes = 1230 trap nights, vegetated dunes = 1230 trap nights, 

and cover sands = 1060 trap nights).  At least 640 trap nights were sampled from each 

season (winter = 1030 trap nights, spring = 640 trap nights, summer = 1960 trap nights, 

and autumn = 640 trap nights).  
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Species Accounts 

 This study records the presence of 5 orders and 14 families of mammals at 

Monahans Sandhills State Park.  The following accounts treat 26 species native to the 

MSSP area.  Scientific names and arrangement of species follow Baker et al. (2003) and 

all subspecific designations are according to Hall (1981).  Common names follow Wilson 

and Cole (2000).   

 

ORDER DIDELPHIMORPHIA--AMERICAN OPOSSUMS 

Family Didelphidae--Opossums 

Didelphis virginiana virginiana  

Virginia Opossum 

This species occurs only rarely in the Trans-Pecos (Schmidly 1977) and the 

southwestern portions of the Llano Estacado (Choate 1997).  No specimens of the 

Virginia opossum were collected from MSSP.  Glen Korth, Park Manager, has seen this 

species around the picnic and camping areas within the park (pers. comm.).   

 

ORDER LAGOMORPHA--RABBITS, HARES, AND PIKAS 

Family Leporidae--Rabbits and Hares 

Sylvilagus audubonii neomexicanus 

Desert Cottontail 
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The desert cottontail is a common species in western Texas (Schmidly 2004).  On 

the Llano Estacado they have been found in mesquite grassland, oak brush, and 

shortgrass prairie (Choate 1997).  In the Trans-Pecos it prefers open desert scrub 

(Schmidly 1977).  Pesaturo et al. (1990) found this species to be common in the 

Muleshoe Sandhills.  Bailey (1905) reported this species as common on the Pecos Plain 

and presented a photo showing this species using a badger hole under a mesquite bush as 

a den site.  No specimens were collected from MSSP but desert cottontails can be seen 

just about anywhere in the park.  I have seen several around the park entrance and the 

Dugan Visitor Center as well as near the camping area and Shin Oak Picnic Area.  

Several of the specimens reported in Bailey (1905) were collected from near Monahans, 

Texas. 

Additional records (7): Monahans, 7 (USNM 118246-118247, 118736, 118742-

118744, 118746). 

Lepus californicus texianus  

Black-tailed Jackrabbit 

The jackrabbit is distributed throughout much of the state and is common in the 

dry western portions of Texas (Schmidly 2004).  It prefers open areas of desert scrub or 

mesquite grasslands on both the Llano Estacado and the Trans-Pecos (Schmidly 1977, 

Choate 1997). C. L. Cunningham collected two males from the park on 4 and 5 

September 1994.  Jackrabbits can commonly be seen along Interstate 20 just outside the 

park entrance and almost anywhere in the park.  The park staff usually sees this species 

around the camping area and Pump Jack Picnic Area (Glen Korth pers. comm.).      
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 Specimens examined (2): Monahans Sandhills State Park, 2 (TTU 69431, 69432). 

Additional records (1): Monahans (USNM 118750). 

 

ORDER RODENTIA--RODENTS 

Family Sciuridae--Squirrels 

Spermophilus spilosoma marginatus 

Spotted Ground Squirrel 

This species occurs throughout the western half of Texas and prefers dry, sandy 

soils (Schmidly 2004).  A male and a pregnant female were collected from the Pump Jack 

Picnic Area on 14 July 2002.  Several other individuals were seen in the camping area, 

near the bathhouse, and at the entrance to Shin Oak Picnic Area during the summers of 

2001 and 2002.  Another female was collected from MSSP on 25 September 1994 by C. 

L. Cunningham.  Other records for the county are from near Monahans and east of 

Peyote. 

  Specimens examined (3): Monahans Sandhills State Park (TTU 69435); Pump 

Jack Picnic Area, UTM-13R-706770E-3502580N, 2 (TTU 100291-100292). 

Additional records (14): Monahans, 13 (USNM 118432-118433, 118447-118449, 

118604, 118680-118683, 118717-118719), 3.1 mi. E Peyote (MSU 21627). 

Family Geomyidae--Pocket Gophers 

Geomys knoxjonesi knoxjonesi  

Knox Jones’ Pocket Gopher 
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This cryptic pocket gopher only occurs in the southwestern portion of the Llano 

Estacado in deep, sandy soils (Schmidly 2004).  Sixteen specimens have been collected 

from MSSP since 1978.  A female was collected on 14 April 1978 by G. L. Nelson, and 

C. L. Cunningham collected three females and two males on 16 and 17 October 1994.  

Thirteen other individuals were collected at various localities within MSSP from 3 March 

2001 to 12 March 2002.  A scrotal male and a pregnant female were recorded during 

March of these years.  Gopher mounds can be seen throughout the park during all 

seasons.  There are 11 additional records from the surrounding areas within Ward 

County. 

 Specimens examined (16): Monahans Sandhills State Park, 6 (MSU 12485, TTU 

69436-69440); Monahans Sandhills State Park, 2 (TTU 100155-100156); Pump Jack 

Picnic Area, UTM-13R-706632E-3502752N (TTU 100166); Monahans Sandhills State 

Park, UTM-13R-706606E-3502737N (TTU 100157); Pump Jack Picnic Area, UTM-

13R-706770E-3502580N (TTU 100167); near Pump Jack Picnic Area, UTM-13R-

706887E-3502308N (TTU 100164); Monahans Sandhills State Park, UTM-13R-

707210E-3501982N (TTU 100159); Monahans Sandhills State Park, UTM-13R-

707194E-3501909N (TTU 100158); Monahans Sandhills State Park, UTM-13R-

707434E-3501730N (TTU 100163); Monahans Sandhills State Park, UTM-13R-

707674E-3501673N (TTU 100162); Monahans Sandhills State Park, UTM-13R-

707667E-3500455N (TTU 100161); Monahans Sandhills State Park, UTM-13R-

707599E-3500350N (TTU 100160); Park Entrance, UTM-13R-707656E-3500240N 

(TTU 100165). 
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 Additional records (11): 4.3 mi. E Monahans (TTU 69238); 3.5 mi. E Monahans, 

3 (TTU 17667-17669); 3 mi. E Monahans, 7 (TTU 17666, 69234-69237, 69292, 69300). 

Family Heteromyidae--Pocket Mice, Kangaroo Rats, and Kangaroo Mice 

Perognathus flavescens copei  

Plains Pocket Mouse 

 The plains pocket mouse is distributed throughout the Texas Panhandle with its 

southern range limit occurring at the Pecos River and the Edwards Plateau (Schmidly 

2004).  This species prefers sandy soils with sparse vegetation (Choate 1997).  In MSSP 

this species was most commonly encountered in the vegetated dunes around Shin Oak 

Picnic Area.  Nineteen specimens were collected from 18 November 2000 to 1 August 

2003.  Three reproductive females were recorded during the months of June and July.  

Only one individual was collected during the colder months from December to May.  

Specimens examined (19): Pump Jack Picnic Area, UTM-13R-706632E-

3502752N, 3 (TTU 100220-100222); Pump Jack Picnic Area, UTM-13R-706783E-

3502648N (TTU 100225); Pump Jack Picnic Area, UTM-13R-706770E-3502580N, 2 

(TTU 100223-100224); Pump Jack Picnic Area, UTM-13R-707702E-3501806N (TTU 

100226); Camping Area, UTM-13R-707049E-3502181N (TTU 100219); Shin Oak 

Picnic Area, UTM-13R-707747E-3501728N, 10 (TTU 100228-100235); Shin Oak Picnic 

Area, UTM-13R-707431E-3501238N (TTU 100227). 

Additional records (1): 4.7 mi. W. Wickett (TTU 18309). 

Perognathus merriami gilvus  

Merriam’s Pocket Mouse 



 

 21 

This species occurs throughout the central portions of Texas and reaches the 

northwestern limit of its range in the Panhandle and Trans-Pecos regions. This species 

prefers soil types ranging from sandy to gravelly that are sparsely vegetated (Schmidly 

2004).  In MSSP, this species was found primarily in the vegetated dunes around Shin 

Oak Picnic Area.  Fifteen individuals were collected during the warmer portions of the 

year from June to December.  A pregnant female and a scrotal male were recorded during 

June and August.  Several additional records have been reported from the surrounding 

areas of Ward County. 

Specimens examined (15): Pump Jack Picnic Area, UTM-13R-706632E-

3502752N, 2 (TTU 100243-100244); Pump Jack Picnic Area, UTM-13R-707702E-

3501806N (TTU 100245); Shin Oak Picnic Area, UTM-13R-707747E-3501728N, 5 

(TTU 100249-100253); Shin Oak Picnic Area, UTM-13R-707284E-3501601N (TTU 

100246); Shin Oak Picnic Area, UTM-13R-707431E-3501238N, 2 (TTU 100247-

100248); 1 mi. N Headquarters Building, UTM-13R-707123E-3501503N, 2 (TTU 

100239-100240); Equestrian Area, UTM-13R-706742E-3501497N (TTU 100241); Park 

Entrance (TTU 100242). 

Additional records (13): 8 mi. E Monahans, 1 (MSU 12478); 6 mi. E Monahans, 3 

(ASNHC 5414-5415, MSU 12819); Monahans, 9 (USNM 118424-118425, 118510, 

118513-118515, 118727-118728, 130616). 

Chaetodipus eremicus eremicus  

Chihuahuan Desert Pocket Mouse 

The Chihuahuan Desert pocket mouse is found primarily in the lower desert 
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environments of the Trans-Pecos and prefers sandy or soft alluvial soils (Schmidly 2004).  

It is especially abundant along stream bottoms and washes (Schmidly 1977).  Two males 

and two females were collected from the extreme western edge of the park on 16 and 17 

December 2000, and another female was collected from an oil road that terminates at the 

Pump Jack Picnic Area on 10 July 2001.  No reproductive individuals were recorded.  

Nine additional records for Ward County have been reported from the surrounding area.   

Specimens examined (5): 3 mi. N, 2 1/2 mi. W Headquarters Building, UTM-

13R-704425E-3503090N, 4 (TTU 100015-100017); Pump Jack Picnic Area, UTM-13R-

706632E-3502752N (TTU 100019). 

Additional records (9): 10 mi. E Monahans (MSU 17432); Monahans, 8 (USNM 

118416-118417, 118508-118509, 118516-118518, 118729) 

Dipodomys ordii medius 

Ord’s Kangaroo Rat 

This kangaroo rat occurs throughout the western half of Texas and prefers areas 

where shifting sands are the dominant substrate type (Schmidly 2004).  This species is by 

far the most abundant mammal in MSSP.  One hundred four individuals have been 

collected from MSSP since 1994.  They are the most abundant mammal in every season 

and are found in every habitat type.  Three reproductive females and 14 reproductive 

males were recorded from June to August and October to December.  Pregnant or 

lactating females were recorded in August, October, and November.  Several additional 

records have been reported from the surrounding areas. 

Specimens examined (104): Monahans Sandhills State Park, 14 (TTU 69466-
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69479); 3 mi. N, 2 1/2 mi. W Headquarters Building, UTM-13R-704425E-3503090N, 12 

(TTU 100077-100088); Pump Jack Picnic Area, UTM-13R-706632E-3502752N, 4 (TTU 

100098-100101); Pump Jack Picnic Area, UTM-13R-706807E-3502668N, 6 (TTU 

100112-100117); Pump Jack Picnic Area, UTM-13R-706807E-3502659N, 2 (TTU 

100110-100111); Pump Jack Picnic Area, UTM-13R-706783E-3502648N (TTU 

100108); Pump Jack Picnic Area, UTM-13R-706783E-3502648N (TTU 100108); Pump 

Jack Picnic Area, UTM-13R-706770E-3502580N, 6 (TTU 100102-100107); Pump Jack 

Picnic Area, UTM-13R-707702E-3501806N, 3 (TTU 100118-100120); Camping Area, 

UTM-13R-707049E-3502181N, 2 (TTU 100065, 100089); Shin Oak Picnic Area, UTM-

13R-707432E-3501736N, 2 (TTU 100126-100127); Shin Oak Picnic Area, UTM-13R-

707434E-3501730N, 4 (TTU 100128-100131); Shin Oak Picnic Area, UTM-13R-

707747E-3501728N, 22 (TTU 100133-100154); Shin Oak Picnic Area, UTM-13R-

707284E-3501601N, 4 (TTU 100122-100125); Shin Oak Picnic Area, UTM-13R-

707087E-3501500N (TTU 100121); Shin Oak Picnic Area, UTM-13R-707580E-

3501411N (TTU 100132); 1 mi. N Headquarters Building, UTM-13R-707123E-

3501503N, 4 (TTU 100072-100075); 1 mi. N Headquarters Building, UTM-13R-

707087E-3501500N, 6 (TTU 100066-100071); 1 mi. N Headquarters Building, UTM-

13R-707131E-3501496N (TTU 100076); Maintenance Area, UTM-13R-708470E-

3500474N, 3 (TTU 100091-100093); Equestrian Area, UTM-13R-706742E-3501497N 

(TTU 100090); Park Entrance, UTM-13R-707656E-3500240N, 3 (TTU 100095-100097); 

Park Entrance, UTM-13R-707541E-3500171N, 3 (TTU 100094). 

Additional records (29): 1.3 mi. NE Monahans State Park, 2 (MSU 17202-17203); 
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Near Monahans State Park (TTU 53899); Exit 86, I-20, Entry Monahans Sandhills State 

Park (TTU 44168); 9 mi. NE Monahans (TTU 53898); 8 mi. NE Monahans (MSU 

13057); 6 mi. NE Monahans, 10 (MSU 10322-10323, 10336, 10342, 10348, 10606, 

10614, 10616, 11396, TTU 47719); 6 mi. E Monahans, 5 (ASHNC 5457-5458, MSU 

12394, 12550, 13059); 2 mi. NE Monahans, 7 (MSU 6908-6913, 7005); Monahans 

(USNM 118684). 

Family Muridae--Rats, Mice, Voles, Gerbils, Hamsters, and Lemmings 

Reithrodontomys megalotis megalotis  

Western Harvest Mouse 

This relatively uncommon species occurs throughout the Panhandle and Trans-

Pecos regions of Texas (Schmidly 2004).  The preferred habitats for the western harvest 

mouse are areas with dense grass, weeds, and brush (Choate 1997).  A female was 

collected on 18 November 2000 from the site of a seasonal ephemeral pool located within 

the active dunes area.  These ephemeral pools support a reedy, brushy vegetation 

community, which for much of the year is dry.  The size and location of these ephemeral 

pools are constantly changing due to the movement of the active dunes surrounding them 

(Machenberg 1984).  This specimen of Reithrodontomys megalotis, as well as another 

specimen collected from along the Pecos River, represent the first records of this species 

from Ward County (Brant and Jones 2002).   

Specimens examined (1): Pump Jack Picnic Area, UTM-13R-706632E-3502752N 

(TTU 82484). 

Peromyscus leucopus texanus  
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White-footed Mouse 

The white-footed mouse is one of the more common species in Texas, with a 

statewide distribution (Schmidly 2004). Throughout much of its range this species 

generally prefers woodlands, yet on the Llano Estacado it is found in several habitat types 

including brushy areas, weedy fencerows, and mesquite grasslands (Choate 1997).  This 

species was the third most abundant rodent and was found primarily in the cover sand 

areas dominated by mesquite thorn scrub.  Peromyscus leucopus has a year round 

breeding season in Texas (Schmidly 2004) and reproductive individuals were 

encountered during March, June to August, and October to November.  Brant and Jones 

(2002) reported on several records of this species from Ward County.  

Specimens examined (34): Monahans Sandhills State Park, 8 (TTU 69518-

69525); 3 mi. N, 2 1/2 mi. W Headquarters Building, UTM-13R-704425E-3503090N, 2 

(TTU 100257-100258); Pump Jack Picnic Area, UTM-13R-706632E-3502752N (TTU 

82482); Pump Jack Picnic Area, UTM-13R-706807E-3502668N, 2 (TTU 100272-

100273); Pump Jack Picnic Area, UTM-13R-706770E-3502580N, 4 (TTU 100268-

100271); Camping Area, UTM-13R-707049E-3502181N, 6 (TTU 82490-82492, 100256, 

100259-100260); Shin Oak Picnic Area, UTM-13R-707087E-3501500N (TTU 100274); 

Headquarters Building, UTM-13R-707522E-3500293N, 2 (TTU 82488-82489); Park 

Entrance, UTM-13R-707699E-3500291N, 3 (TTU 100265-100267); Park Entrance, 

UTM-13R-707656E-3500240N, 5 (TTU 82486, 100261-100264). 
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Additional records (7): Near Monahans State Park (MSU 13178); 9 mi. NE 

Monahans (MSU 12144); 8 mi. NE Monahans (MSU 12135); 6 mi. NE Monahans, 3 

(MSU 10259, 11337, 11338); 6 mi. E Monahans (MSU 12138). 

Peromyscus maniculatus blandus  

Deer Mouse 

The deer mouse is another very common species in Texas with a statewide 

distribution.  This species generally inhabits grasslands or areas of open brush and appear 

reticent to climb vertical structures such as bushes or trees (Schmidly 2004).  In MSSP 

this species occurred in low abundances in all habitat types but was most abundant in the 

active dunes.  Deer mice were encountered in all seasons but were much less abundant 

during the spring and summer.  Two reproductive males were recorded in August and 

October and a pregnant female was collected during December.  Two additional records 

of the deer mouse were reported from the surrounding area of Ward County (Brant and 

Jones 2002). 

 Specimens examined (18): 3 mi. N, 2 1/2 mi. W Headquarters Building, UTM-

13R-704425E-3503090N, 2 (TTU 100278-100279); Pump Jack Picnic Area, UTM-13R-

706632E-3502752N (TTU 82485); Pump Jack Picnic Area, UTM-13R-706807E-

3502659N (TTU 100285); Pump Jack Picnic Area, UTM-13R-706770E-3502580N (TTU 

100284); Pump Jack Picnic Area, UTM-13R-707702E-3501806N, 3 (TTU 100286-

100288); Camping Area, UTM-13R-707049E-3502181N, 4 (TTU 82487, 100275-

100276); Shin Oak Picnic Area, UTM-13R-707747E-3501728N, 2 (TTU 82481, 
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100289); Maintenance Area, UTM-13R-708470E-3500474N, 2 (TTU 100280-100281); 

Park Entrance, UTM-13R-707699E-3500291N, 2 (TTU 100282-100283). 

Additional records (2): Monhan State Park (TCWC 46879); 2 mi. NE Monahans 

(MSU 7107). 

Onychomys leucogaster articeps 

Northern Grasshopper Mouse 

This species occurs throughout the western half of the state with the exception of 

the Trans-Pecos, where its distribution is fragmented (Schmidly 2004).  The preferred 

habitat for Onychomys leucogaster is shrubland associated with sand dunes (Schmidly 

1977).  This species is the second most abundant rodent in MSSP and is primarily found 

in the vegetated and active dunes.  While this species is abundant year-round, 

reproductive individuals were encountered during the summer months from June to 

August and during the late fall from November to December.  Several additional records 

have been reported from the surrounding areas of Ward County. 

 Specimens examined (34): Monahans State Park, 3 (MSU 10821, 11344, 11351); 

Monahans Sandhills State Park, 1 (TTU 69512); Pump Jack Picnic Area, UTM-13R-

706632E-3502752N, 2 (TTU 100198-100199); Pump Jack Picnic Area, UTM-13R-

706807E-3502668N, 3 (TTU 100202-100204); Pump Jack Picnic Area, UTM-13R-

706783E-3502648N (TTU 100201); Pump Jack Picnic Area, UTM-13R-706770E-

3502580N (TTU 100200); Pump Jack Picnic Area, UTM-13R-707702E-3501806N, 2 

(TTU 100205-100206); Camping Area, UTM-13R-707049E-3502181N, 3 (TTU 100189-

100191); Shin Oak Picnic Area, UTM-13R-707434E-3501730N (TTU 100209);  Shin 
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Oak Picnic Area, UTM-13R-707747E-3501728N, 8 (TTU 100211-100218); Shin Oak 

Picnic Area, UTM-13R-707284E-3501601N (TTU 100208); Shin Oak Picnic Area, 

UTM-13R-707277E-3501593N (TTU 100207);Shin Oak Picnic Area, UTM-13R-

707580E-3501411N (TTU 100210); 1 mi. N Headquarters Building, UTM-13R-

707123E-3501503N (TTU 100193); 1 mi. N Headquarters Building, UTM-13R-

707087E-3501500N (TTU 100192); Equestrian Area, UTM-13R-706742E-3501497N, 2 

(TTU 100194-100195); Park Entrance, 2 (TTU 100196-100197). 

 Additional records (42): 1.3 mi. NE entrance Monahans State Park (MSU 17080); 

Near Monahans State Park, 3 (MSU 13047, 13140, TTU 44185); 10 mi. E Monahans 

(MSU 12019); 8 mi. NE Monahans, 2 (MSU 12034, 13046); 8 mi. E Monahans, 8 (MSU 

11905, 12020, 12021, 12030-12033, 12743) 6 mi. NE Monahans, 20 (MSU 10208-

10214, 10225-10227, 10231, 11346, 11354, TTU 47732-47738); 6 mi. E Monahans, 6 

(ASHNC 7797-7802); 2 mi. NE Monahans (MSU 7103).  

Sigmodon hispidus berlandieri  

Hispid Cotton Rat 

The hispid cotton rat is perhaps one of the most abundant rodents in Texas.  It has 

a statewide distribution and prefers tall grass habitats (Schmidly 2004).  In the Trans-

Pecos this species is usually encountered along river bottoms or moist streambeds that 

provide sufficient grass for it to build its runways (Schmidly 1977).  On 11 September 

1994, C. L. Cunningham collected a male and a female in MSSP.  Two more individuals 

were collected during the late fall of 2000 and 2001 in the ephemeral pools found 

dispersed within the active dune area near Pump Jack Picnic Area.  These individuals, in 
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addition to two specimens reported from the surrounding area, represent the first 

occurrences of Sigmodon hispidus in Ward County (Brant and Jones 2002).   

Specimens examined (4): Monahans Sandhills State Park, 2 (TTU 69537, 69538); 

Pump Jack Picnic Area, UTM-13R-706632E-3502752N (TTU 82483); Pump Jack Picnic 

Area, UTM-13R-706791E-3502636N (TTU 100290). 

Additional records (2): Near Monahans State Park (MSU 13212); 6 mi. E 

Monahans (MSU 12417). 

Neotoma micropus canescens  

Southern Plains Woodrat 

This species occurs throughout the western half of Texas and prefers thorny 

brushlands (Schmidly 2004).  In MSSP, Neotoma micropus was most commonly 

encountered in the cover sand areas dominated by mesquite thorn scrub.  Nineteen 

individuals have been collected from MSSP since 1994.  This species was encountered 

during every season, and reproductive individuals were reported during June and July.  

Neotoma micropus has been reported from Ward County based on 28 records from the 

area surrounding Monahans since 1887.  

Specimens examined (19): Monahans Sandhills State Park, 4 (TTU 69503-

69506); Pump Jack Picnic Area, UTM-13R-706807E-3502668N (TTU 100186); Pump 

Jack Picnic Area, UTM-13R-706770E-3502580N (TTU 100185); Camping Area, UTM-

13R-707049E-3502181N, 4 (TTU 100172-100175); Maintenance Area, UTM-13R-

708470E-3500474N (TTU 100173); Dugan Visitors Center (TTU 100176); Park 

Entrance (TTU 100178-100179); Park Entrance, UTM-13R-707699E-3500291N, 3 (TTU 
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100182-100184); Park Entrance, UTM-13R-707656E-3500240N (TTU 100181); Park 

Entrance, UTM-13R-707541E-3500171N (TTU 100180). 

Additional records (28): Near Monahans State Park (TTU 44179); 9 mi. NE 

Monahans, 2 (MSU 12467, 12473); 8 mi. NE Monahans (TTU 44178); 6 mi. NE 

Monahans (MSU 10502); 6 mi. E Monahans (MSU 11084); Monahans, 22 (USNM 

118562, 118606, 118669-118678, 118699-118705, 118721-118723). 

Family Erethizontidae--New World Porcupines 

Erethizon dorsatum couesi  

North American Porcupine 

The porcupine has been steadily expanding its range eastward into Texas from a 

single county in the northern Panhandle and the Davis Mountains of the Trans-Pecos in 

1905 (Bailey 1905) to its current distribution covering the western half of the state 

(Schmidly 2004).  Although this species usually prefers forested mountains, on the Llano 

Estacado it is primarily found in rocky areas associated with the escarpment and in 

shortgrass prairie or sand sage-shin oak associations (Choate 1997).  No specimens were 

collected from MSSP, but Glen Korth has observed a large individual around the Shin 

Oak Picnic Area (pers. comm.).  This report is not unexpected due to the dominance of 

shin oak in this part of the park and the porcupine’s apparent preference for this type of 

vegetation.  Schmidly (2004) reports a record of this species from Ward County.  

 

ORDER CARNIVORA--CARNIVORES 

Family Canidae--Dogs 
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Canis latrans texensis 

Coyote 

The coyote is widespread throughout the Trans-Pecos and Llano Estacado, 

preferring grasslands and desert scrub habitats (Schmidly 1977, Choate 1997).  They are 

commonly heard around the camping area in the evenings.  Coyotes have been seen along 

Interstate 20 and around the Dugan Visitor Center and Maintenance Shed in the southern 

part of the park (Glen Korth pers. comm.).  No specimens were collected from MSSP but 

records exist from near Monahans, Texas.   

 Additional records (3): Near Monahans (SRSU 1963); Monahans, 2 (USNM 

118993, 119837). 

Urocyon cinereoargenteus scottii  

Common Gray Fox 

Gray foxes are less abundant in open desert or grassland, preferring areas with 

broken terrain or abundant vegetation (Schmidly 1977, Choate 1997).  No specimens 

were collected from MSSP but records exist from Ward County (Davis and Schmidly 

1994).  Two Urocyon cinereoargenteus were seen within the city limits of Monahans, 

Texas, just after midnight on 12 July 2002.      

Family Procyonidae--Raccoons and Relatives  

Procyon lotor fuscipes  

Northern Raccoon 

This is one of the most ubiquitous mammals in Trans-Pecos (Schmidly 1977).  

Two individuals were captured at Pump Jack Picnic Area.  On 10 June 2001 a male was 
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collected from the base of the first telephone pole on the south side of the oil road, 

heading west from the picnic area.  A year later another individual was captured and 

released at the same spot.  Raccoons have commonly been observed around the trashcans 

in the picnic and camping areas of MSSP (Glen Korth pers. comm.). 

Specimens examined (1): Pump Jack Picnic Area, UTM-13R-706632E-3502752N 

(TTU 82493).  

Family Mustelidae--Weasels, Badgers, and Otters 

Taxidea taxus berlandieri  

American Badger 

Badgers occur throughout the Llano Estacado and Trans-Pecos, preferring 

grassland and desert scrub (Schmidly 1977, Choate 1997).  This species has been seen in 

Shin Oak Picnic Area and around the park entrance (Glen Korth pers. comm.).  No 

specimens were collected from MSSP but a record exists from southwestern Ward 

County. 

Additional records (1): 35 mi. SW Monahans (MSU 6045). 

Family Mephitidae--Skunks 

Mephitis mephitis varians  

Striped Skunk 

The striped skunk is ubiquitous in the Trans-Pecos and Llano Estacado (Schmidly 

1977, Choate 1997).  Mephitis mephitis is commonly seen in the picnic and camping 

areas (Glen Korth pers. comm.).  Two males were collected from Shin Oak Picnic Area.  

A juvenile male was collected near the first picnic table south of the Shin Oak road on 17 
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August 2001.  An adult male was collect on 12 March 2002 from near the second picnic 

table north of the Shin Oak road.  These specimens represent the first records for this 

species in Ward County.   

Specimens examined (2):  Shin Oak Picnic Area, UTM-13R-707747E-3501728N 

(TTU 100169); Shin Oak Picnic Area, UTM-13R-707434E-3501730N (TTU 100168). 

Family Felidae--Cats 

Lynx rufus texensis  

Bobcat 

Bobcats are common throughout the Llano Estacado and Trans-Pecos (Schmidly 

1977, Choate 1997).  No specimens were collected from MSSP but Glen Korth has 

observed a bobcat between the Visitor Center and Maintenance Shed (pers. comm.).  This 

species is known from Ward County on the basis of three specimens.  

 Additional records (3): Ward County, 3 (TCWC 35826, 36060, 36140). 

Puma concolor stanleyana 

Puma 

This species is exceedingly rare in the open grassland or desert areas of the Llano 

Estacado and Trans-Pecos (Schmidly 1977, Choate 1997).  No specimens were collected 

at MSSP and no records exist for Ward County.  On 8 June 2001 at approximately 10:30 

p.m. a Puma concolor was observed by spotlight near the park boundary about one 

kilometer northwest of Pump Jack Picnic Area.  

 

ORDER ARTIODACTYLA--EVEN-TOED UNGULATES 
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Family Tayassuidae--Peccaries 

Pecari tajacu angulatus  

Collared Peccary 

Ward County is near the northern limit of the range for collared peccaries (Davis 

and Schmidly 1994).  No specimens were collected for MSSP and no records exist for the 

county.  This species was observed several times in groups of up to 20 individuals in the 

active dunes at Pump Jack Picnic Area.  Bailey (1905) reported seeing several individuals 

of this species in the “sand belt” to the east of the Pecos River, apparently foraging 

among the shinery oak for acorns.  

Family Cervidae--Deer 

Odocoileus hemionus crooki  

Mule Deer 

The mule deer occupies almost every habitat type in its range but prefers more 

open and arid situations (Schmidly 1977).  No specimens were collected for MSSP and 

no records exist for the county.  However, mule deer are commonly seen in the camping 

and picnic areas (Glen Korth pers. comm.).  On 19 November 2000 a female mule deer 

was seen near the Equestrian Area.  In December 2000 a mule deer was seen in the active 

dunes near the western border of the park and two more individuals were seen at Pump 

Jack Picnic Area.  Another mule deer was seen near the nature trail adjacent to the Dugan 

Visitor Center on 5 June 2001.   

Odocoileus virginianus texana  

White-tailed Deer 
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This species occurs throughout Texas in brushy or wooded areas (Schmidly 2004) 

but is rare on the Llano Estacado or the Pecos Plain of the Trans-Pecos (Schmidly 1977, 

Choate 1997).  In New Mexico, north of Ward County, Bailey (1931) reported white-

tailed deer from the “sand belt” east of Carlsbad and along the Pecos River.  No 

specimens were collected from MSSP but a record exists from near Monahans, Ward 

County. 

Additional records (1): Monahans (USNM 118627). 

 

Introduced Species 

Three species of non-native mammals representing two orders occur at MSSP.  

Two of these introduced species are the direct result of anthropogenic activities in the 

surrounding region.  The last representative is the result of a tenacious species that, once 

introduced into Texas, has spread to be a problem throughout the state.    

The domestic cat (Felis catus) occasionally has been encountered within MSSP.  

Glen Korth has seen a white cat prowling around the maintenance compound and 

occasionally he has seen others around the park (pers. comm.).  The presence of these 

species at MSSP is most likely a result of the proximity of the city of Monahans just six 

miles southwest of the park. 

Cattle (Bos domesticus) are commonly found that have wandered from adjacent 

properties onto the park.  Typically I have found cattle in the cover sands area near the 

park entrance, just south of Shin Oak Picnic Area, and in the west of the park along the 

oil road that terminates at Pump Jack Picnic Area.   
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Feral hogs (Sus scrofa) have been seen at several places within the park.  Glen 

Korth reported seeing a large sow near the maintenance area and said that the park has a 

“nice crop” of feral hogs (pers. comm.).  I have seen two hogs moving deeper into the 

active dunes just north of Pump Jack Picnic Area on 18 November 2000.  This species is 

a problem in every part of Texas because it competes with native animals for resources, 

reproduces rapidly, and destroys habitats while rooting for food. 

 

Species of Possible Occurrence 

Twenty species of mammals representing four orders have been recorded from the 

surrounding region, but have not been recorded from Monahans Sandhills State Park.  

Future research efforts might reveal the presence of these species. 

No evidence of chiropteran activity was encountered during the current survey, 

but bats undoubtedly maintain at least a transient presence as they move from roost sites 

along the escarpment of the Llano Estacado to foraging sites in the Pecos Plain.  The 

Texas Department of Health has recorded the occurrence of Lasionycteris noctivagans 

and Tadarida brasiliensis from Ector County as well as a Tadarida brasiliensis from 

Ward County.  Seven of the 10 species with distributions that include this area (Schmidly 

2004) are listed as probable for occurring at MSSP (Antrozous pallidus, Eptesicus fuscus, 

Lasionycteris noctivagans, Lasiurus cinereus, Myotis velifer, Pipistrellus hesperus, and 

Tadarida brasiliensis). 

One carnivore and one lagomorph are suspected of occurring in MSSP.  The 

hooded skunk (Mephitis macroura) has been recorded from extreme southern Ward 
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County.  This species is the rarest skunk in the Trans-Pecos with only a handful of 

records (Schmidly 1977) and is unlikely to occur at MSSP.  The eastern cottontail 

(Sylvilagus floridanus) has been recorded from just south of Kermit in Winkler County.  

The eastern cottontail has been found in sympatry with the desert cottontail (Sylvilagus 

audubonii) and due to the difficulty in discriminating between these species based on 

field observation, it is likely that this species occurs at MSSP.   

Eleven additional species of rodent possibly occur at MSSP but are not currently 

reported.  It is highly likely that Spermophilus mexicanus, Dipodomys merriami, and 

Dipodomys spectabilis occur MSSP due to the proximity of records in both Ward and 

Winkler counties.  The silky pocket mouse (Perognathus flavus) occurs in sympatry with 

its sister species, Merriam’s pocket mouse (Perognathus merriami), throughout much of 

the Trans-Pecos (Lee and Engstrom 1991) and could also occur at MSSP.  The rock 

pocket mouse (Chaetodipus intermedius) generally avoids sandy soils but has been 

caught in the same habitat as the Chihuahuan Desert pocket mouse (Chaetodipus 

eremicus) at several places in the Trans-Pecos (Schmidly 1977).  Cratogeomys 

castanops, Reithrodontomys montanus, Peromyscus eremicus, Onychomys arenicola, and 

Neotoma leucodon have all been collected from both Ward and Winkler counties and 

could possibly occur at MSSP, though the presence of congeneric competitors for each 

species indicate that their presence is unlikely.  There are historic records for Cynomys 

ludovicianus in Ward County but most populations of this species in this area have been 

extirpated (Schmidly 2004). 
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Community Interactions 

A total of 223 captures was recorded from MSSP representing 11 species of small 

rodent.  Total trap success for MSSP was 5.2% out of 4270 trap nights.  The relative 

abundances of these 11 species can be broken into four abundance categories: very 

abundant, abundant, common, and rare (Fig. 2.3).  Dipodomys ordii was by far the most 

abundant small rodent at MSSP and is the only species that can be considered very 

abundant with a capture index of 0.0211 (in other words 2.11% of the trap-nights yielded 

this species).  Onychomys leucogaster was the only species listed as abundant with 

capture indices of 0.0070.  Neotoma micropus, Perognathus flavescens, Perognathus 

merriami, Peromyscus leucopus, and Peromyscus maniculatus can be considered 

common species with capture indices ranging from 0.0061 to 0.0035.  Chaetodipus 

eremicus, Reithrodontomys megalotis, Sigmodon hispidus, and Spermophilus spilosoma 

are classified as rare with capture indices ranging from 0.0012 to 0.0002.  The abundance 

of S. spilosoma is probably greater than evidenced by the trapping effort herein because 

several diurnal individuals were seen but not captured throughout the park during the 

warmer portions of the year.   

Abundance of small rodents was examined by dune habitat (Fig. 2.3).  Sixty-three 

individuals representing 11 species of small rodent were captured in the active dunes of 

MSSP.  Trap success for the active dunes was 5.1% out of 1230 trap nights.  The relative 

abundances of these 11 species can be broken into three abundance categories: abundant, 

common, and rare.  Dipodomys ordii and Onychomys leucogaster were the only species 

that can be considered abundant with capture indices of 0.0187 and 0.0073, respectively.  
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Perognathus flavescens, Peromyscus leucopus, and Peromyscus maniculatus can be 

considered common species with capture indices ranging from 0.0057 to 0.0049.  

Chaetodipus eremicus, Neotoma micropus, Perognathus merriami, Reithrodontomys 

megalotis, Sigmodon hispidus, and Spermophilus spilosoma were classified as rare with 

capture indices ranging from 0.0024 to 0.0008.     

The vegetated dunes yielded 83 individuals representing six species of small 

rodent.  Trap success for the vegetated dunes was 6.8% out of 1230 trap nights.  The 

relative abundances of these six species can be broken into three abundance categories: 

very abundant, abundant, and rare.  Once again, Dipodomys ordii was the only species 

that can be considered very abundant with a capture index of 0.0366.  Onychomys 

leucogaster, Perognathus flavescens, and Perognathus merriami can be considered 

abundant species with capture indices ranging from 0.0114 to 0.0081.  Peromyscus 

leucopus and P. maniculatus were classified as rare with capture indices ranging from 

0.0016 to 0.0008.  

The dune habitat with the lowest total abundance was the cover sands.  Six 

species represented by 27 individuals were captured in the cover sands, yielding a trap 

success of 6.8% out of 1230 trap nights.  These six species can be broken into three 

abundance categories: abundant, common, and rare.  Peromyscus leucopus and Neotoma 

micropus are classified as abundant with capture indices of 0.0094 and 0.0076, 

respectively.  Dipodomys ordii was the only species that can be considered common with 

a capture index of 0.0038.  Onychomys leucogaster, Perognathus merriami and 
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Peromyscus maniculatus were considered rare species with capture indices ranging from 

0.0019 to 0.0009.   

Abundance of small rodents was also examined seasonally (Fig. 2.4).  Winter 

yielded 72 individuals representing nine species of small rodent.  Trap success for winter 

was 7.0% out of 1030 trap nights.  These nine species can be broken into four abundance 

categories: very abundant, abundant, common, and rare.  Dipodomys ordii was the only 

species that can be considered very abundant with a capture index of 0.0340.  Onychomys 

leucogaster and Peromyscus maniculatus can be considered abundant species with 

capture indices 0.0107 and 0.0097 respectively.  Chaetodipus eremicus, Neotoma 

micropus, and Peromyscus leucopus were considered common species with capture 

indices ranging from 0.0049 to 0.0039.  Perognathus flavescens, Perognathus merriami, 

and Sigmodon hispidus were classified as rare with capture indices of 0.0010 each.  

Spring was the season with the lowest overall abundance.  Five species 

represented by 26 individuals were captured during spring, yielding a trap success of 

4.1% out of 640 trap nights.  These five species can be broken into two abundance 

categories: abundant and rare.  Dipodomys ordii, Onychomys leucogaster, and 

Peromyscus leucopus can be considered abundant with a capture indices ranging from 

0.0188 to 0.0078.  Neotoma micropus and Peromyscus maniculatus are considered rare 

species with capture indices of 0.0016.   

 Seventy-eight individuals representing nine species of small rodent were captured 

during summer.  Trap success for summer was 4.0% out of 1960 trap nights.  The relative 

abundances of these nine species can be broken into three abundance categories: 
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abundant, common, and rare.  Once again, Dipodomys ordii was the only species that can 

be considered very abundant with a capture index of 0.0158.  Neotoma micropus, 

Onychomys leucogaster, Perognathus flavescens, Perognathus merriami, and 

Peromyscus leucopus can be considered common species with capture indices ranging 

from 0.0056 to 0.0036.  Chaetodipus eremicus, Peromyscus maniculatus, and 

Spermophilus spilosoma were classified as rare with capture indices ranging from 0.0015 

to 0.0005. 

Fall yielded 47 individuals representing nine species of small rodent.  Trap 

success for fall was 7.3% out of 640 trap nights.  These nine species can be broken into 

three abundance categories: abundant, common, and rare.  Dipodomys ordii, Onychomys 

leucogaster, Perognathus flavescens, and Perognathus merriami can be considered 

abundant with capture indices ranging from 0.0188 and 0.0078.  Neotoma micropus, 

Peromyscus leucopus, and P. maniculatus can be considered common species with 

capture indices ranging from 0.0063 to 0.0031.  Reithrodontomys megalotis and 

Sigmodon hispidus are classified as rare with capture indices of 0.0016 each.  

 

Discussion 

Fieldwork, museum surveys, and literature searches have recorded the presence of 

29 species of mammals occurring within MSSP.  These species represent five orders 

comprised of 1 marsupial, 8 carnivores, 5 artiodactyls, 13 rodents, and 2 lagomorphs.  

Three of the 29 species were introduced into the area within the last 200 years.   
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The mammalian fauna at MSSP is similar to that of other regions in this part of 

Texas.  Schmidly (1977) reported 96 species of mammals, excluding introduced species, 

occurring in the Trans-Pecos region of Texas.  Twenty-five of those species reported for 

the Trans-Pecos occur at MSSP.  The only species occurring at MSSP that was not listed 

by Schmidly (1977) was Geomys knoxjonesi, a species that currently does not occur west 

of the Pecos River in Texas (Schmidly 2004).  Choate (1997) listed 76 species of 

mammals occurring on the Llano Estacado, of which 25 occur at MSSP.  The only 

species occurring at MSSP that was not listed by Choate (1997) was Chaetodipus 

eremicus.  The mammalian fauna of MSSP seems to have equal affinity with either the 

Llano Estacado or the Chihuahuan Desert. 

Of the seven species of small rodents that have abundance classifications of 

common or better, three (Dipodomys ordii, Onychomys leucogaster, and Peromyscus 

maniculatus) showed seasonal abundance peaks in the cooler portions of the year (Fig. 

2.4).  Perognathus flavescens and Perognathus merriami experienced an abundance peak 

in the fall, followed by a sharp decline during winter.  These two species were absent 

from the spring samples.  Peromyscus leucopus had two abundance peaks, one in the 

spring and one in the fall.  Neotoma micropus experienced only a slight increase in 

abundance during the winter and a slight decrease during the spring but otherwise it 

exhibited a steady abundance pattern.  

Six of the seven species of small rodents that have abundance classifications of 

common or better were collected from all three dune habitats (Fig. 2.3).  Dipodomys 

ordii, Onychomys leucogaster, and Perognathus flavescens have been recorded to prefer 
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sandy soils (Schmidly 2004) and were most often encountered in the active and vegetated 

dunes.  Perognathus merriami was the only species that showed a definite preference for 

the vegetated dunes as opposed to either the cover sands or the active dunes.  These four 

species most likely had greater abundances in the vegetated dunes due to the greater 

amount of cover provided by the shinnery oak on these dunes.  Peromyscus leucopus and 

Neotoma micropus were most commonly encountered in the cover sands area 

surrounding the dune field.  The dominance of mesquite and prickly pear in these areas 

probably accounts for the prevalence of these two species due to increases in nesting sites 

and vertical structure.  Perognathus maniculatus was the only species, excepting the rare 

species, which showed a greater abundance on the active dunes when compared to the 

other dune habitats.   

   The zoogeography of MSSP is transitional between that of the Llano Estacado 

and the Trans-Pecos.  Choate (1997) recognized six faunal elements for the mammalian 

fauna of the Llano Estacado.  Based on his results the mammalian fauna at MSSP can be 

assigned to one of these faunal elements:  Chihuahuan, Widespread, Neotropical, Local, 

and Campestrian. 

The Widespread faunal element is comprised of those species with large enough 

distributions that it is difficult to assign them to any of the other faunal elements.  

Fourteen species (54%) occurring at MSSP are designated as part of the Widespread 

faunal element.  These species include: Canis latrans, Didelphis virginiana, Erethizon 

dorsatum, Lepus californicus, Lynx rufus, Mephitis mephitis, Odocoileus virginianus, 

Peromyscus leucopus, Peromyscus maniculatus, Procyon lotor, Puma concolor, 
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Sigmodon hispidus, Taxidea taxus, and Urocyon cinereoargenteus.  Choate (1997) 

determined that this faunal element accounts for 36 percent of the species occurring on 

the Llano Estacado while it accounts for 29 percent of the species in the Trans-Pecos 

(Schmidly 1977). 

The Chihuahuan faunal element contains species with distributions centered in the 

Mexican states of Chihuahua, Coahuila, and Durango.  Four of the species occurring at 

MSSP are included in the Chihuahuan faunal element as follows: Chaetodipus eremicus, 

Reithrodontomys megalotis, Spermophilus spilosoma, and Sylvilagus audubonii.  The 

Chihuahuan faunal element accounts for only15 percent of the faunal composition at 

MSSP.  Choate (1997) found that 17 percent of the Llano Estacado species originated 

from the Chihuahuan faunal element.  In the Trans-Pecos this faunal element comprises 

19 percent of the mammals (Schmidly 1977). 

The Campestrian faunal element contains species with distributions centered on 

the Great Plains of North America.  Three species occurring at MSSP (12%) are included 

in the Campestrian faunal element as follows: Dipodomys ordii, Onychomys leucogaster, 

and Perognathus flavescens.  Six percent of the mammals in the Trans-Pecos originate 

from the Campestrian faunal element (Schmidly 1977), while 12 percent of the species on 

the Llano Estacado are from this faunal element (Choate 1997). 

The Neotropical faunal element is comprised of species with distributions 

centered in southern Mexico and Central America.  Three species at MSSP (12%) are 

included in the Neotropical faunal element as follows: Neotoma micropus, Pecari tajacu, 

and Perognathus merriami.  In the Trans-Pecos this faunal element accounts for six 



 

 45 

percent of species (Schmidly 1977) and for eight percent of the species occurring on the 

Llano Estacado (Choate 1997).   

Only Geomys knoxjonesi is included in the Local faunal element for MSSP.  

Geomys knoxjonesi occurs in the southwestern portion of the Llano Estacado but has a 

distribution that is restricted by the Pecos River to the west and the Edwards Plateau to 

the south.  The Local faunal element comprises only four percent of the fauna of MSSP.  

Choate (1997) determined that this faunal element comprised one percent of the fauna of 

the Llano Estacado. 

 

Conclusions 

The systematic survey of the mammals at Monahans Sandhills State Park (MSSP) 

revealed the presence of 29 species that represent five orders comprised of 1 marsupial, 8 

carnivores, 5 artiodactyls, 13 rodents, and 2 lagomorphs.  The mammalian fauna of 

MSSP has an equal affinity to the mammals in the Trans-Pecos (Schmidly 1977) and the 

Llano Estacado (Choate 1997) and is composed primarily of species that are widespread 

throughout Texas.  The rodent communities of MSSP can be divided into three groups 

based on dune habitat.  Peromyscus leucopus and Neotoma micropus were most 

commonly encountered and comprised the dominant species in the cover sands habitat.  

Dipodomys ordii, Onychomys leucogaster, Perognathus flavescens, and Perognathus 

merriami were most often encountered in and comprised the dominant species of the 

vegetated dunes habitat.  Peromyscus maniculatus was the only common species, that 
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showed a greater abundance on the active dunes when compared to the other dune 

habitats. 
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Fig. 2.2.  Map of Monahans Sandhills State Park showing general reference landmarks 
and trapping localities (i). 
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CHAPTER III 

 

THE MAMMALS OF THE SAND DUNES COMPLEX, GUADALUPE MOUNTAINS 

NATIONAL PARK, TEXAS 

 

Introduction 

 Because of its habitat diversity stemming from an elevational gradient, Guadalupe 

Mountains National Park (GMNP) is a critical location for understanding the 

biogeographical and faunistic relationships among mammals in the Chihuahuan Desert.  

Situated along the Texas/New Mexico border, the national park includes a wide spectrum 

of representative habitats from desert lowlands to mountainous highlands.  The diversity 

and importance of this area has been demonstrated through the publications generated by 

research efforts within the park (Gehlbach 1967, Wauer and Riskind 1977, Genoways 

and Baker 1979, Cornely et al. 1981, Wilhelm 1982).  Situated at the base of the western 

escarpment of the Guadalupe Mountains in northern Hudspeth County, Texas, is a series 

of gypsum and quartz dunes (Fig. 3.1).  Recently, GMNP has acquired approximately 

10,000 acres of these dunes adjacent to the park. 

 The sand dunes in this region of Texas are a result of the geological history of this 

area.  The Sand Dune Complex of GMNP is located within the Salt Basin, a closed basin 

formed by the cumulative effect of drainage erosion from the several mountain ranges 

(Apache, Baylor, Cornudas, Delaware, Guadalupe, Pump Station Hills, Sierra Diablo, 

and Sierra Prieta) forming the basin boundary (Brand and Jacka 1979).  As the basin 
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periodically flooded, sediments from the surrounding mountains were deposited along the 

shores of Linda Lake (Wilkins and Currey 1999).  This sediment would then begin 

saltatorial movement, blowing eastward.  As the slope of the landscape increased, the 

carrying capacity of the wind decreased, resulting in the wind dropping its sediment load 

(Machenberg 1984).  Over millennia, these collections of sediment grew to become the 

quartz dunes present today.  Due to the high evaporation rate and the lack of outflow for 

Linda Lake, the water would quickly evaporate, thereby concentrating the dissolved 

particles.  Eventually, gypsum deposits formed on the shores of Linda Lake and were 

similarly carried away by westerly winds (Wilkins and Currey 1999).  Over millennia, 

these became the gypsum dunes present today.     

 There have been several surveys of the mammalian fauna of GMNP.  Bailey 

(1905) provided the first accounts of mammalian activity in the Guadalupe Mountains of 

Texas, and Davis (1940) conducted the first systematic survey of the area.  Genoways et 

al. (1979) completed the most complete systematic survey of mammals in GMNP.  Many 

of these surveys concentrated on the mountainous regions of the park and their 

relationships to other mountain ranges in southeastern New Mexico and Trans-Pecos 

Texas.  To date, there have been few studies that have examined the mammalian fauna of 

the lower desert regions of the park, particularly the sand dune areas.  Scudday (1977) 

reported on vertebrates from these dunes, including mammals, and West (1985) and 

Stangl (1992) provide further observations on mammals in this area. 

 Our study began in October 2003 and includes data collected through February 

2004.  The purposes of this study were: 1) to determine the occurrence of mammal 
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species in the Sand Dune Complex, 2) to estimate the relative abundances of small 

mammal species, and 3) to establish permanent, georeferenceable sampling sites.  The 

information gathered in this study is valuable as baseline data for future studies of 

biodiversity and detection of change at GMNP and western Texas.    

 

Materials and Methods 

 The sand dunes at the Sand Dunes Complex, GMNP, were divided into four 

generalized dune categories based on sand particle composition and vegetative 

component (Fig. 3.2).  Two of the dunes categories were in response to the presence of 

quartz-based “red” dunes and gypsum-based “white” dunes.  The dunes that separated the 

quartz and gypsum dunes were designated as the intergrade dunes.  Finally, the layer of 

sand that surrounds both dune fields was designated as the cover sands.  Sampling was 

carried out in these dune categories for small mammal relative abundance studies 

presented later in this report under Community Interactions.   

 The quartz dunes of the Sand Dunes Complex, GMNP, are the more northerly of 

the two dune fields in the complex (Fig. 3.2).  Wilkins and Currey (1999) determined that 

the quartz dunes of GMNP were generally older than the adjacent gypsum dunes.  This 

observation is supported by the lack of truly active, shifting dunes and the predominance 

of semi-stabilized vegetated dunes.  The dominant vegetation in these dunes is honey 

mesquite (Prosopis glandulosa) scrub with scattered grasses.  Two trap lines of 50 

Sherman live traps were set heading north from the edge of the quartz dunes area and 

continued for about 500 meters deeper into the dune area.       
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 The gypsum dunes of the Sand Dunes Complex, GMNP, are the more southerly 

of the two dune fields in the complex (Fig. 3.2).  The gypsum dunes contain both semi-

stabilized vegetated dunes dominated by yucca scrub vegetation with scattered grasses 

and actively, aeolian shifting dunes that are mostly devoid of vegetation.  One trap line of 

50 Sherman live traps was set heading roughly southeast across the active dunes and 

another line of 50 Sherman live traps was set heading roughly south through the 

vegetated portion of the gypsum dunes. 

Most of the eastern side of the Salt Basin is covered with a three-foot layer of 

eolian sand.  This relatively flat region surrounds the Sand Dune Complex and is much 

older than the other dune categories.  This habitat has been designated the cover sands 

and is dominated by cactus and desert scrub vegetation.  One trap line of 50 Sherman live 

traps was set heading roughly west from the access road about half a mile from the 

parking area.  Another trap line of 50 Sherman live traps was set heading south from the 

post next to the access road roughly a quarter mile from the parking area. 

Between the quartz and the gypsum dunes is an area where both sand types occur.  

This area was designated the intergrade dunes and is an area where species may move 

between the dune communities.  The area is physically similar to the cover sands, with a 

dominant vegetation of desert scrub with lots of cactus.  Two parallel trap lines of 50 

Sherman live traps were set heading roughly east between the two dune fields.  Each line 

was set approximately 50 meters from the edge of the dune field. 

Standard techniques for sampling small to medium-sized species were utilized to 

survey the mammalian fauna (Jones et al. 1996, Animal Care and Use Committee 1998).  
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Three trap lines consisting of 50 Sherman live traps were set in a pace-line method (10-m 

intervals between traps) within each dune category to sample the rodent populations.  

Pocket gophers were sampled opportunistically using McAbee gopher traps.  Spotlighting 

at night was performed to sample species that are difficult to sample by trapping.  Large 

mammals were recorded by sightings or other sign.  Voucher specimens were prepared as 

museum study skins and skeletons and deposited in the Natural Science Research 

Laboratory (NSRL) of the Museum of Texas Tech University (TTU).  Frozen tissue 

samples for most specimens were also deposited in the Collection of Frozen Tissues, 

NSRL, TTU. 

Relative abundance for small rodents was estimated using capture indices 

(Conroy 1996) based on the number of individual animals captured per unit of time and 

effort (e.g., trap night).  Abundance categories were then formed bounded by the species 

with the greatest and least abundances: very abundant (capture indices above 0.0200), 

abundant (capture indices ranging from 0.0199 to 0.0070), common (capture indices 

ranging from 0.0069 to 0.0030), rare (capture indices below 0.0029).  Individuals to be 

released were marked by removing the lateral toe of the right hind foot to record 

recapture rate.  A total of 2000 trap nights were conducted for this survey.  Each dune 

category was sampled for 500 trap nights.  

 

Species Accounts 

 The presence of 4 orders and 11 families of mammals were recorded during this 

study at the Sand Dunes Complex of Guadalupe Mountains National Park.  In the 



 

 58 
 

following accounts, 23 species native to the Sand Dunes Complex area are treated.  

Scientific names and arrangement of species follow Baker et al. (2003) and all 

subspecific designations are according to Hall (1981).  Common names follow Wilson 

and Cole (2000).    

 

ORDER LAGOMORPHA--RABBITS, HARES, AND PIKAS 

Family Leporidae--Rabbits and Hares 

Sylvilagus audubonii neomexicanus 

Desert Cottontail 

The desert cottontail is a common species in western Texas (Schmidly 2004).  In 

the Trans-Pecos, they prefer open desert scrub (Schmidly 1977).  In the Guadalupe 

Mountains, this species is very common in the lowland desert as well as the foothills 

(Genoways et al. 1979).  Scudday (1977) listed this species as one of the most visible 

mammals in the dunes area.  West (1985) reported that this species was encountered at a 

lower frequency than Lepus californicus and was more common in the quartz dunes.  

Stangl (1992) also reported that this species was very abundant and was most likely to be 

seen during the early evening hours.  No specimens were collected during the current 

survey.  As with previous studies, this species was frequently sighted throughout the 

survey. 

Lepus californicus texianus  

Black-tailed Jackrabbit 



 

 59 
 

The jackrabbit is distributed throughout much of the state and is common in the 

dry western portions of Texas (Schmidly 2004).  They prefer open areas of desert scrub 

or mesquite grasslands in the Trans-Pecos (Schmidly 1977).  In the Guadalupe 

Mountains, this species is very common in the lowland desert as well as the foothills 

(Genoways et al. 1979).  Scudday (1977) listed this species as one of the most visible 

mammals in the dunes area.  Both West (1985) and Stangl (1992) report frequent 

sightings and other evidence of this species presence, such as tracks and scat throughout 

the dunes area.  No specimens were collected during the current survey.  As with 

previous studies, this rabbit was frequently sighted in the quartz and gypsum dunes as 

well as the cover sands and intergrade dunes. 

Additional records (1): Lewis Well (TTU 19990). 

 

ORDER RODENTIA--RODENTS 

Family Sciuridae--Squirrels 

Spermophilus spilosoma marginatus  

Spotted Ground Squirrel 

This species occurs throughout the western half of Texas and prefers dry, sandy 

soils (Schmidly 2004).  Genoways et al. (1979) collected individuals from the gypsum 

dunes near Lewis Wells and noted that this species apparently is restricted to the desert 

lowlands of the western areas of the park.  Scudday (1977) listed this species as one of 

the most visible mammals in the sand dunes area.  West (1985) observed the spotted 

ground squirrel around Dell City to the west and along U.S. 62/180 to the south but failed 
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to find it in the dunes area.  Stangl (1992) noted that the characteristic alarm calls were 

never heard during March although he collected two individuals then, and these alarm 

calls were commonly heard and this species was commonly seen during August.  This 

species was not seen or heard during this survey, but that is most likely due to the late fall 

and winter time frame of the survey.  

Additional records (5): 1.44 mi. N, 4.5 mi. W Guadalupe Peak (TTU 20006); 

Lewis Well, 4 (TTU 20007-20010). 

Family Geomyidae--Pocket Gophers 

Cratogeomys castanops parviceps  

Yellow-faced Pocket Gopher 

This large pocket gopher only occurs throughout the Trans-Pecos in a variety of 

soil types (Schmidly 1977).  Cratogeomys castanops generally prefers deep, mellow 

soils, but will occupy sandy areas in the absence of other species of pocket gopher 

(Schmidly 2004).  Genoways et al. (1979) only collected this species from areas with 

firmly packed gypsum and quartz sands.  Scudday (1977), West (1985), and Stangl 

(1992) all report numerous mounds in the Sand Dunes Complex.  Stangl (1992) also 

noted that there were fewer mounds during August, suggesting a reduction in activity 

during the warm portions of the year.  Five yellow-faced pocket gophers were collected 

during this survey.  Three females were collected from the cover sands area during 

December and February.  Two additional females were collected from the intergrade 

dunes area on 24 January 2004.  Both the cover sands and intergrade dunes consist of 

relatively flat, packed layers of both quartz and gypsum sands, which supports the 
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observations of Genoways et al. (1979) concerning the preferred habitat for this species 

in GMNP.   

 Specimens examined (5): Intergrade Dunes, 2(TTU 100022-100023); Cover 

Sands, UTM-13R-501199E-3532425N (TTU 100024); Cover Sands, UTM-13R-

500279E-3532040N (TTU 100021); Cover Sands, UTM-13R-500065E-3531754N (TTU 

100020).  

 Additional records (3): 1.38 mi. N, 4.25 mi. W Guadalupe Peak, 2 (TTU 23289-

23290); Lewis Well (TTU 20014). 

Family Heteromyidae--Pocket Mice, Kangaroo Rats, and Kangaroo Mice 

Perognathus merriami gilvus  

Merriam’s Pocket Mouse 

This species occurs throughout the central portions of Texas and reaches the 

northwestern limit of its range in the Panhandle and Trans-Pecos regions. This species 

prefers soil types ranging from sandy to gravelly that are sparsely vegetated (Schmidly 

2004).  Scudday (1977) did not list this species as occurring in the area, although West 

(1985) and Stangl (1992) both list this species as possibly occurring in the dunes 

complex.  Merriam’s pocket mouse was captured twice during this survey from the 

vegetated gypsum dunes of the Sand Dunes Complex.  This species probably occupies a 

minor role in the community structure of the Sand Dunes Complex.  

Specimens examined (1): Vegetated Gypsum Dunes, UTM-13R-501003E-

3532027N (TTU 100238). 

Additional records (1): Lewis Well (TTU 20109). 
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Chaetodipus eremicus eremicus  

Chihuahuan Desert Pocket Mouse 

 The Chihuahuan Desert pocket mouse is found primarily in the lower desert 

environments of the Trans-Pecos and prefers sandy or soft alluvial soils (Schmidly 2004).  

It is especially abundant along stream bottoms and washes (Schmidly 1977).  Genoways 

et al. (1979) reported that this species was most common on the western lowland desert 

sections of the national park.  Scudday (1977) reported this species to have very high 

abundances in the dunes area, and West (1985) reported seeing several individuals.  

Stangl (1992) failed to record this species from the dunes area but listed it as probably 

present.  This species was the second most abundant rodent encountered during this 

survey, with 41 individuals captured and 13 specimens collected.  Chaetodipus eremicus 

was the second most captured species in every dune category. 

Specimens examined (13): Red Dunes, UTM-13R-501633E-3532906N (TTU 

100012); Intergrade Dunes, UTM-13R-501918E-3531865N (TTU 100011); Active 

Gypsum Dunes, UTM-13R-501387E-3532368N, 2 (TTU 100003, 100293); Vegetated 

Gypsum Dunes, UTM-13R-501213E-3532377N (TTU 100014); Vegetated Gypsum 

Dunes, UTM-13R-501003E-3532027N (TTU 100013); Cover Sands, UTM-13R-

500514E-3532293N (TTU 100010); Cover Sands, UTM-13R-500467E-3532216N, 3 

(TTU 100007-100009); Cover Sands, UTM-13R-500281E-3532031N (TTU 100006); 

Cover Sands, UTM-13R-500270E-3532029N, 2 (TTU 100004-100005).  

Additional records (4): 1.44 mi. N, 4.5 mi. W Guadalupe Peak (TTU 20060); 0.5 

mi. N, 4.75 mi. W Guadalupe Peak (TTU 23319); Lewis Well, 2 (TTU 20085-20086). 
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Dipodomys merriami merriami  

Merriam’s Kangaroo Rat 

This species occurs throughout the Trans-Pecos and is one of the most common 

rodents in this region (Schmidly 1977).  Merriam’s kangaroo rat is a habitat generalist 

and is equally successful on sandy, gravelly, or rocky soils (Schmidly 2004).  Where D. 

merriami and D. ordii are sympatric, D. merriami usually occurs on the more gravelly 

soils while D. ordii occupies the sandy soils (Schmidly 1977).  Scudday (1977), Stangl 

(1992), and West (1985) all report that this species has a high abundance in the Sand 

Dune Complex.  West (1985) suggests that this species is more prevalent in the quartz 

dunes, whereas Stangl (1992) noted that it is more common on the surrounding cover 

sand.  Merriam’s kangaroo rat was the most abundant rodent encountered during this 

survey with 76 individuals captured and 29 specimens collected.  This species was the 

most abundant rodent in every dune category, with the exception of the gypsum dunes.  

Dipodomys merriami showed a definite preference for the cover sands area where it 

accounted for roughly 74% of the individuals captured.  Two scrotal males were 

encountered during February. 

Specimens examined (29): Red Dunes, UTM-13R-501780E-3532933N (TTU 

100047); Red Dunes, UTM-13R-501633E-3532906N (TTU 100045); Red Dunes, UTM-

13R-501900E-3532902N (TTU 100049); Red Dunes, UTM-13R-501871E-3532873N 

(TTU 100048); Red Dunes, UTM-13R-501697E-3532805N (TTU 100046); Red Dunes, 

UTM-13R-500516E-3532284N, 2 (TTU 100043-100044); Intergrade Dunes, UTM-13R-

501806E-3532459N (TTU 100040); Intergrade Dunes, UTM-13R-501391E-3532405N 
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(TTU 100038); Intergrade Dunes, UTM-13R-501809E-3532304N (TTU 100041); 

Intergrade Dunes, UTM-13R-501793E-3531928N (TTU 100039); Intergrade Dunes, 

UTM-13R-501918E-3531865N (TTU 100042); Active Gypsum Dunes, UTM-13R-

501393E-3532372N (TTU 100025); Vegetated Gypsum Dunes, UTM-13R-501213E-

3532377N (TTU 100052); Vegetated Gypsum Dunes, UTM-13R-501169E-3532371N 

(TTU 100051); Vegetated Gypsum Dunes, UTM-13R-501284E-3532321N (TTU 

100053); Vegetated Gypsum Dunes, UTM-13R-500715E-3532260N (TTU 100050); 

Cover Sands, UTM-13R-500197E-3532561N, 4 (TTU 100028-100031); Cover Sands, 

UTM-13R-501263E-3532402N (TTU 100037); Cover Sands, UTM-13R-500514E-

3532293N (TTU 100036); Cover Sands, UTM-13R-500467E-3532216N (TTU 100035); 

Cover Sands, UTM-13R-500279E-3532040N (TTU 100034); Cover Sands, UTM-13R-

500270E-3532029N, 2 (TTU 100032-100033); Cover Sands, UTM-13R-500045E-

3531833N, 2 (TTU 100026-100027). 

Additional records (38): 1.44 mi. N, 4.5 mi. W Guadalupe Peak, 6 (TTU 20319-

20324); 0.5 mi. N, 4.75 mi. W Guadalupe Peak, 8 (TTU 20325, 23427-23433); 0.5 mi. N, 

4.5 mi. W Guadalupe Peak, 6 (TTU 23434-23439); Lewis Well, 18 (TTU 20376-20392, 

23477). 

Dipodomys ordii ordii  

Ord’s Kangaroo Rat 

This kangaroo rat occurs throughout the western half of Texas and prefers areas 

where shifting sands are the dominant substrate type (Schmidly 2004).  As stated above, 

where D. merriami and D. ordii are sympatric, D. merriami usually occurs on the more 
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gravelly soils, while D. ordii occupies the sandy soils (Schmidly 1977).  Scudday (1977) 

reported that both kangaroo rat species were equally abundant in the Sand Dune 

Complex.  West (1985) stated that Dipodomys ordii appeared to be more common in the 

non-gypsum dune areas, whereas Stangl (1992) noted that this species was the most 

abundant rodent in the dunes and surrounding sand flats.  During this survey, 19 

Dipodomys ordii were captured and 11 specimens were collected from the Sand Dunes 

Complex.  Ord’s kangaroo rat was most abundant on the gypsum dunes and less abundant 

on the quartz dunes and intergrade dunes.  This species was absent from the surrounding 

Cover Sands.  A single reproductive male was collected on 25 January 2004.  

Specimens examined (11): Red Dunes, UTM-13R-501633E-3532906N (TTU 

100061); Red Dunes, UTM-13R-501871E-3532873N (TTU 100062); Intergrade Dunes, 

UTM-13R-501776E-3532221N (TTU 100058); Intergrade Dunes, UTM-13R-501793E-

3531928N (TTU 100059); Intergrade Dunes, UTM-13R-501918E-3531865N (TTU 

100060); Active Gypsum Dunes, UTM-13R-501393E-3532372N (TTU 100056); Active 

Gypsum Dunes, UTM-13R-501387E-3532368N, 2 (TTU 100054-100055); Active 

Gypsum Dunes, UTM-13R-501869E-3532343N (TTU 100057); Vegetated Gypsum 

Dunes, UTM-13R-501169E-3532371N (TTU 100064); Vegetated Gypsum Dunes, UTM-

13R-501003E-3532027N (TTU 100063). 

Additional records (46): 2.88 mi. N, 7.88 mi. W Guadalupe Peak, 3 (TTU 20419-

20421); 1.44 mi. N, 4.5 mi. W Guadalupe Peak, 6 (TTU 20319-20324); 1.38 mi. N, 4.25 

mi. W Guadalupe Peak (TTU 23507); 0.5 mi. N, 4.75 mi. W Guadalupe Peak, 20 (TTU 

20422-20423, 23480-23497); 0.5 mi. N, 4.5 mi. W Guadalupe Peak, 6 (TTU 23434-
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23439); 7.75 mi. W Guadalupe Peak (TTU 20424); Lewis Well, 5 (TTU 20433-20437). 

Family Muridae--Rats, Mice, Voles, Gerbils, Hamsters, and Lemmings 

Reithrodontomys megalotis megalotis  

Western Harvest Mouse 

This relatively uncommon species occurs throughout the Panhandle and Trans-

Pecos regions of Texas (Schmidly 2004).  The preferred habitats for the western harvest 

mouse are areas with dense grass, weeds, and brush (Schmidly 1977).  In the Guadalupe 

Mountains this species is most common at moderate to high elevations in areas with grass 

(Genoways et al. 1979). Scudday (1977) collected a specimen (SRSU 1794) of the 

western harvest mouse from an area of sacaton grass to the south of the gypsum dunes.  

This species was not encountered during this study.  

Peromyscus eremicus eremicus  

Cactus Mouse 

This species occurs throughout the Trans-Pecos and generally prefers rocky 

habitats in the lowland desert (Schmidly 1977).  Genoways et al. (1979) and Cornely et 

al. (1981) determined that this species has its greatest abundance in the rocky slopes in 

the foothills of the Guadalupe Mountains.  Scudday (1977), West (1985), and Stangl 

(1992) did not list this species as possibly occurring in the dunes area.  Two specimens 

were collected from the active portion of the gypsum dunes in the Sand Dunes Complex.  

One male was collected on 16 November 2003 and another male on 25 January 2004.  

These specimens represent the first records of this species in the Sand Dunes Complex. 
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Specimens examined (2): Active Gypsum Dunes, UTM-13R-501393E-3532372N 

(TTU 100255); Active Gypsum Dunes, UTM-13R-501387E-3532368N (TTU 100254). 

Peromyscus leucopus tornillo  

White-footed Mouse 

The white-footed mouse is one of the more common species in Texas, with a 

statewide distribution and generally prefers woodlands, though they have a wide 

tolerance to habitats (Schmidly 2004).  In the Guadalupe Mountains, this species is not 

common, occurring primarily in the lowland desert scrub (Cornely et al. 1981, Genoways 

et al. 1979).  Scudday (1977), West (1985), and Stangl (1992) did not list this species as 

possibly occurring in the dunes area.  No specimens were collected during the current 

survey.  This species is included as occurring in the Sand Dunes Complex based on a 

single individual collected from gypsum and quartz sands near Lewis Well (Cornely et al. 

1981, Genoways et al. 1979). 

Additional records (1): Lewis Well (TTU 20621). 

Peromyscus maniculatus blandus  

Deer Mouse 

The deer mouse is another very common species in Texas with a statewide 

distribution.  This species generally inhabits grasslands or areas of open brush (Schmidly 

2004).  In the Guadalupe Mountains this species is the most common lowland desert 

rodent with preferences for areas with few rocks (Cornely et al. 1981, Genoways et al. 

1979).  Scudday (1977) listed this species as occurring in the dunes area and West (1985) 

listed it as a species that possibly occurs in the area.  Specimens of the deer mouse from 
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the Sand Dunes Complex were not collected by Stangl (1992) or during the current study.  

Genoways et al. (1979) and Cornely et al. (1981) lists two individuals captured at Lewis 

Well, but stated that they were captured in an area of desert scrub. 

Additional records (2): Lewis Well, 2 (TTU 20622-20623). 

Onychomys arenicola arenicola  

Mearns’s Grasshopper Mouse 

This species occurs throughout the Trans-Pecos, and usually occurs in lowland 

desert containing sandy or gravelly soils and desert scrub vegetation (Schmidly 2004).  

Genoways et al. (1979) stated that this species is abundant in the desert lowlands.  Stangl 

(1992) collected two individuals from the cover sands area surrounding the dune fields.  

Two specimens were collected during the current survey from the intergrade dunes and 

on the leading edge of the active portion of the gypsum dunes.  Scudday (1977) does not 

list this species as occurring in the dune complex but does record the collection of an 

Onychomys leucogaster in the quartz dunes area.  This record of O. leucogaster is suspect 

due to the presence of O. arenicola, with whom it usually exhibits a mutually exclusive 

local distribution (Stangl 1992).  In addition, O. leucogaster has not been reported from 

west of the mountains that make up the Front Range of Texas (Genoways et al. 1979, 

Stangl et al. 1994).   

 Specimens examined (2): Intergrade Dunes, UTM-13R-501391E-3532405N 

(TTU 100188); Active Gypsum Dunes, UTM-13R-501869E-3532343N (TTU 100187).  

 Additional records (7): 1.375 mi. N, 4.25 mi. W Guadalupe Peak, 5 (TTU 23640-

23644); Lewis Wells, 2 (TTU 20503-20504). 
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Sigmodon hispidus texianus  

Hispid Cotton Rat 

The hispid cotton rat is perhaps one of the most abundant rodents in Texas.  It has 

a statewide distribution and prefers tall grass habitats (Schmidly 2004).  In the Trans-

Pecos, this species is usually encountered along river bottoms or moist streambeds that 

provide sufficient grass for it to build its runways (Schmidly 1977).   In the Guadalupe 

Mountains, this species is most common at low to moderate elevations on the eastern 

slope of the mountains (Genoways et al. 1979).  Scudday (1977), West (1985), and Stangl 

(1992) did not list this species as possibly occurring in the dunes area.  This species is 

included as occurring in the Sand Dunes Complex based on a single individual collected 

from near Lewis Well (Genoways et al. 1979). 

Additional records (1): Lewis Well (TTU 20653). 

Neotoma leucodon robusta  

Eastern White-throated Woodrat 

  This species occurs throughout the Trans-Pecos and is usually associated with 

rocky slopes at intermediate elevations (Schmidly 1977).  Genoways et al. (1979) 

determined that this species occurs along the perimeter of the Guadalupe Mountains and 

may extend out into the surrounding lowland desert.  Neither Scudday (1977) nor the 

current survey encountered this species and West (1985) merely listed it as possibly 

occurring in the Sand Dune Complex.  Stangl (1992) collected two adult males from the 

sand flats (= cover sands) surrounding the dune fields and attributed them to an 

established population as opposed to incidentally dispersing individuals.  Cornely (1979) 
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demonstrated that species of Neotoma that occur sympatrically exhibit microallopatry 

through mutually exclusive habitat partitioning.  However, Cornely (1979) also stated 

that the distribution of Neotoma leucodon is most likely limited by the presence of other 

species of woodrat more than by habitat limitations.  Based on this statement and the 

observations of Stangl (1992) and this survey on the abundance of other species of 

woodrats, it would appear that Neotoma leucodon could be expanding its range into the 

sand dunes. 

 Additional records (1): Tank Hill, 1.44 mi. N, 4.5 mi. W Guadalupe Peak (TTU 

23677). 

Neotoma micropus micropus  

Southern Plains Woodrat 

This species occurs throughout the western half of Texas and prefers thorny 

brushlands (Schmidly 2004).  Scudday (1977) did not report this species, but West (1985) 

tells of seeing an individual along U.S. 62/180.  Stangl (1992) captured a single adult, 

and noted that the semi-stabilized vegetated dunes appeared to provide ample habitat for 

this species.  Two individuals were collected from the Sand Dunes Complex during the 

current survey.  A male and a female Neotoma micropus were collected during October 

2004 from the cover sands and the quartz dunes respectively.  As stated above, the low 

abundance of this species may be contributing to the apparent expansion of Neotoma 

leucodon into the sand dunes area. 

Specimens examined (2): Red Dunes, UTM-13R-501633E-3532906N (TTU 

100170); Cover Sands, UTM-13R-500270E-3532029N (TTU 100171). 
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Additional records (1): Lewis Well (TTU 20482). 

Family Erethizontidae--New World Porcupines 

Erethizon dorsatum couesi  

North American Porcupine 

The porcupine has been steadily expanding its range eastward into Texas from a 

single county in the northern Panhandle and the Davis Mountains of the Trans-Pecos in 

1905 (Bailey 1905) to its current distribution covering the western half of the state 

(Schmidly 2004).  In the Guadalupe Mountains, this species is very common and can be 

found just about anywhere (Genoways et al. 1979).  Scudday (1977) listed this species as 

occurring in the dunes area and West (1985) reported an apparent carcass in the dunes, 

which he photographed but did not collect.  No evidence was seen during the current 

survey of this species, but it most likely maintains a transitory presence. 

 

ORDER CARNIVORA--CARNIVORES 

Family Canidae--Dogs 

Canis latrans texensis 

Coyote 

  The coyote is widespread throughout the Trans-Pecos, preferring grasslands and 

desert scrub habitats (Schmidly 1977).  Scudday (1977) commonly saw this species in the 

dune complex and listed it as the most common predator.  West (1985) and Stangl (1992) 

report commonly hearing the distinctive howls and yaps during the evening, as well as 

noting tracks.  No specimens were collected during this survey, but the coyote was often 
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heard both in the mornings and at dusk.  Tracks were also found in the intergrade dunes 

that appeared to be heading toward the Guadalupe Mountains in the east.  

Vulpes macrotis neomexicana  

Kit Fox 

These small foxes are known throughout the Trans-Pecos and prefer open desert 

or grassland habitats (Schmidly 2004).  West (1985) and Stangl (1992) each reported 

tracks of small canids in the dune complex that most likely belong to this species.  Kit 

foxes have also been seen along U.S. 62/180 to the south of the dune complex (West 

1985).  Scudday (1977) listed this species along with owls as the predominant predator 

on the abundant kangaroo rat population in the area.  No specimens of the kit fox were 

collected during this survey nor were any tracks or other signs observed.  A male 

specimen was collected from near the town of Salt Flat, just to the southwest of the Sand 

Dune Complex, in July of 1957.  

 Additional records (1): 4 mi. W of Salt Flat (KUNHM 73922).  

Family Mustelidae--Weasels, Badgers, and Otters  

Taxidea taxus berlandieri  

American Badger 

Badgers occur throughout the Trans-Pecos and prefer grassland or desert scrub 

habitats (Schmidly 1977).  No specimens of the badger have been recorded from GMNP 

but sightings have been reported since 1901 (Bailey 1905, Genoways et al. 1979).  

Scudday (1977) reported evidence of badger burrowing activity.  Burrowing evidence 

was again reported by West (1985), as well as two badger sightings, one near Dell City to 
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the west of the dune complex and another along U.S. 62/180.  During this survey, no 

specimens were collected but evidence of the burrowing activity of this species was 

present in the cover sand and intergrade dunes areas.   

Family Mephitidae--Skunks 

Mephitis mephitis varians  

Striped Skunk 

The striped skunk is ubiquitous in the Trans-Pecos (Schmidly 1977) and 

southeastern New Mexico (Findley et al. 1975).  Genoways et al. (1979) reported that this 

species could be found anywhere in the park, and Scudday (1977) lists them as occurring 

in the sand dune complex.  Striped skunks have commonly been seen along U.S. 62/180 

to the south of the dune complex (West 1985).  No specimens were collected during this 

survey. 

Family Felidae--Cats 

Lynx rufus texensis  

Bobcat 

Bobcats are fairly common throughout the Trans-Pecos and show a decided 

preference for rocky canyons and cliffs (Schmidly 1977).  This species has been reported 

numerous times from the Guadalupe Mountains to the east of the sand dunes complex 

(Genoways et al. 1979).  Both Scudday (1977) and West (1985) reported feline tracks in 

the gypsum dunes that they attributed to this species.  No evidence of the bobcat was 

encountered during this survey. 
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ORDER ARTIODACTYLA--EVEN-TOED UNGULATES 

Family Cervidae--Deer 

Odocoileus hemionus crooki  

Mule Deer 

The mule deer occupies almost every habitat type in its range, but prefers more 

open and arid situations (Schmidly 1977).  This species is extremely abundant in the 

national park, particularly on the mountain slopes (Genoways et al. 1979).  Scudday 

(1977) reported mule deer as “more plentiful than one would expect” and saw several 

individuals within the gypsum dunes.  West (1985) occasionally saw deer tracks in both 

the quartz and gypsum dunes.  No specimens were collected during this survey, but deer 

tracks were seen in the active portion of the gypsum dunes.  

 

Species of Possible Occurrence 

Fourteen species of mammals representing three orders have been recorded from 

the national park but have not been recorded from Sand Dunes Complex.  Future research 

efforts might reveal the presence of these species. 

The Guadalupe Mountains provide habitats for several species of bat, any one of 

which could be using the dune complexes as foraging grounds.  Scudday (1977) reported 

the presence of four species (Antrozous pallidus, Myotis californicus, Myotis thysanodes, 

and Pipistrellus hesperus) utilizing a structure at Ables Well as a night roost.  West 

(1985) later noted that the structure was gone and that netting over the well was 

unproductive. No evidence of chiropteran activity was encountered during the current 
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survey, but bats undoubtedly maintain at least a transient presence as they move from 

roost sites in the mountains to foraging sites over the agricultural fields near Dell City.  

Seven of the 13 species recorded from GMNP are listed as highly probable as occurring 

in the Sand Dunes Complex (Antrozous pallidus, Eptesicus fuscus, Myotis californicus, 

Myotis thysanodes, Myotis velifer, Pipistrellus hesperus, and Tadarida brasiliensis). 

Three species of carnivore are suspected of occurring in the Sand Dunes 

Complex.  Gray fox (Urocyon cinereoargenteus) are recorded as relatively common 

throughout the national park, particularly in wooded or canyon situations (Genoways et 

al. 1979).  The raccoon (Procyon lotor) is common in wooded areas of the park with a 

close source of water (Genoways et al. 1979).  Although there are no scientific records 

for the mountain lion (Puma concolor) in the national park, there are reports of shootings 

and sightings throughout the New Mexico portion of the Guadalupe Mountains 

(Genoways et al. 1979).  These species definitely occur in the Guadalupe Mountains to 

the east and most likely pass through the Sand Dunes Complex during dispersal efforts.  

Future efforts should reveal the presence of these species.   

Four species of rodent possibly occur in the Sand Dunes Complex but are not 

currently reported.  It is highly likely that the banner-tailed kangaroo rat (Dipodomys 

spectabilis) occurs in the Sand Dunes Complex due to the proximity of records to the 

southwest and southeast of the area (Genoways et al. 1979, Stangl 1992).  The silky 

pocket mouse (Perognathus flavus) occurs in sympatry with its sister species, Merriam’s 

pocket mouse (Perognathus merriami), throughout much of the Trans-Pecos (Lee and 

Engstrom 1991) and could also occur in the Sand Dunes Complex.  The rock pocket 



 

 76 
 

mouse (Chaetodipus intermedius) generally avoids sandy soils but has been caught in the 

same habitat as the Chihuahuan Desert pocket mouse (Chaetodipus eremicus) at several 

places in the park (Genoways et al. 1979).  Scudday (1977) listed the rock squirrel 

(Spermophilus variegatus) as occurring in the dunes area, yet no other specimens or 

sightings have been found.  These last two species are unlikely to be recorded from the 

Sand Dunes Complex. 

 

Community Interactions 

A total of 144 captures was recorded from the Sand Dunes Complex, GMNP, 

representing seven species of small rodent.  Total trap success during this survey was 

7.2% out of 2000 trap nights.  The relative abundances of these seven species can be 

broken into three abundance categories: very abundant, abundant, and rare (Fig. 3.3).  

Dipodomys merriami was by far the most abundant small rodent in the Sand Dunes 

Complex, accounting for roughly 52% of the individuals captured, and Chaetodipus 

eremicus accounted for 29% of the individuals captured.  These two species were the 

only species that can be considered very abundant with capture indices of 0.0380 and 

0.0205, respectively.  Dipodomys ordii accounted for 13% of the total individuals 

captured and can be considered an abundant species, with a capture index of 0.0095.  

Neotoma micropus, Onychomys arenicola, Perognathus merriami, and Peromyscus 

eremicus each accounted for approximately 1.4% of the individuals captured and are 

classified as rare with capture indices of 0.0010 each.  
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Abundance of small rodents was examined by dune category (Fig. 3.3).  Forty-

two individuals representing four species of small rodent were captured in the quartz 

dunes of the Sand Dunes Complex.  Trap success for the quartz dunes was 8.4% out of 

500 trap nights.  The relative abundances of these four species can be broken into three 

abundance categories: very abundant, abundant, and rare.  Dipodomys merriami 

accounted for 50% of the individuals captured in the quartz dunes, and is the only species 

that can be considered very abundant with a capture index of 0.0420.  Chaetodipus 

eremicus and Dipodomys ordii can be considered an abundant species with capture 

indices of 0.0120 and 0.0100, respectively.  Only one Neotoma micropus was captured 

from the quartz dunes, and is considered rare for this area. 

The gypsum dunes yielded 30 individuals representing six species of small rodent.  

Trap success for the gypsum dunes was 6.0% out of 500 trap nights.  The relative 

abundances of these six species can be broken into four abundance categories: very 

abundant, abundant, common, and rare.  Dipodomys ordii, accounting for roughly 37% of 

the individuals captured, is the only species that can be considered very abundant with a 

capture index of 0.0220.  Chaetodipus eremicus and Dipodomys merriami can be 

considered abundant species with capture indices of 0.0160 and 0.0120, respectively.  

Perognathus merriami and Peromyscus eremicus can be considered common species 

with capture indices of 0.0040 each.  Onychomys arenicola was the only species 

classified as rare with a capture index of 0.0020.  

Three species represented by 49 individuals were captured in the cover sands, 

yielding a trap success of 9.8% out of 500 trap nights.  Dipodomys merriami, accounting 
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for roughly 74% of individuals captured, and Chaetodipus eremicus, accounting for 24% 

of the captures, can be considered very abundant with capture indices of 0.0720 and 

0.0240, respectively.  Only one Neotoma micropus was captured from the cover sands, 

and is considered rare for this area.  

The intergrade dunes yielded 23 individuals representing four species of small 

rodent.  Trap success for the intergrade dunes was 4.6% out of 500 trap nights.  The 

relative abundances of these four species can be broken into four abundance categories: 

very abundant, abundant, common, and rare.  Dipodomys merriami, accounting for 

roughly 57% of the individuals captured, is the only species that can be considered very 

abundant with a capture index of 0.0260.  Chaetodipus eremicus is the only species that 

can be considered abundant with a capture index of 0.0120.  Dipodomys ordii can be 

considered a common species with a capture index of 0.0060.  Only one Onychomys 

arenicola was captured from the intergrade dunes, and is considered rare for this area.  

 

Discussion 

Fieldwork, museum surveys, and literature searches have recorded the presence of 

23 species of mammals occurring within the Sand Dunes Complex, GMNP.  These 

species represent four orders comprised of 5 carnivores, 1 artiodactyl, 15 rodents, and 2 

lagomorphs.   

The mammalian fauna at Sand Dunes Complex, GMNP, is similar to that of other 

regions in this part of Texas.  Schmidly (1977) reported 96 species of mammals occurring 

in the Trans-Pecos region of Texas.  As expected, all 23 species reported from the Sand 
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Dunes Complex, GMNP, are also listed as occurring in the Trans-Pecos (Schmidly 1977).  

Genoways et al. (1979) reported 65 species of mammals occurring in GMNP.  The only 

species occurring in the Sand Dunes Complex that was not listed by Genoways et al. 

(1979) is Vulpes macrotis.   

Patterns in how species are distributed in the Sand Dunes Complex begin to 

emerge through comparing the relative abundances for each species within each dune 

category.  Only three species were encountered in sufficient numbers and from several 

dune categories to be informative as to the abundance patterns in this area (Fig. 3).  

Dipodomys merriami was the most abundant species and Chaetodipus eremicus was 

second in abundance in the cover sands, intergrade dunes, and quartz dunes.  Chaetodipus 

eremicus has been recorded to prefer sandy soils, whereas Dipodomys merriami is much 

more tolerant in its soil preferences (Schmidly 2004).  Dipodomys merriami exhibited a 

preference for the cover sands by occupying a much greater portion of the overall rodent 

population.  Chaetodipus eremicus was more abundant in the quartz dunes than any other 

dune category.  The gypsum dunes diverge from the pattern displayed in the other dune 

categories in that Dipodomys ordii supplants D. merriami as the most abundant species.  

Schmidly (2004) states that when these two species occur together in the same area, D. 

ordii will usually prefer sandy soils whereas D. merriami will prefer the more firm clay 

or gravelly soils.         

   The zoogeography of the Sand Dunes Complex, GMNP, is similar to that of the 

Trans-Pecos.  Choate (1997) recognized six faunal elements for the mammalian fauna of 

the Llano Estacado.  Based on his results, the mammalian fauna of the Sand Dunes 
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Complex can be assigned to these faunal elements:  Chihuahuan, Campestrian, Local, 

Neotropical, and Widespread. 

The Widespread faunal element is comprised of those species with large enough 

distributions that it is difficult to assign them to any of the other faunal elements.  Eleven 

species (48%) occurring in the Sand Dunes Complex are designated as part of the 

Widespread faunal element.  These species include: Canis latrans, Erethizon dorsatum, 

Lepus californicus, Lynx rufus, Mephitis mephitis, Odocoileus hemionus, Peromyscus 

leucopus, Peromyscus maniculatus, Procyon lotor, Sigmodon hispidus, and Taxidea 

taxus.  Choate (1997) determined that this faunal element accounts for 36 percent of the 

species occurring on the Llano Estacado, whereas it accounts for 29 percent of the 

species in the Trans-Pecos (Schmidly 1977). 

The Chihuahuan faunal element contains species with distributions centered in the 

Mexican states of Chihuahua, Coahuila, and Durango.  Ten of the species occurring at the 

Sand Dunes Complex are included in the Chihuahuan faunal element as follows: 

Chaetodipus eremicus, Cratogeomys castanops, Dipodomys merriami, Neotoma 

leucodon, Onychomys arenicola, Peromyscus eremicus, Reithrodontomys megalotis, 

Spermophilus spilosoma, Sylvilagus audubonii, and Vulpes macrotis.  The Chihuahuan 

faunal element accounts for 44 percent of the faunal composition in the dunes area.  

Choate (1997) found that 17 percent of the Llano Estacado species originated from the 

Chihuahuan faunal element.  In the Trans-Pecos, this faunal element comprises 19 

percent of the mammals (Schmidly 1977). 
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The Campestrian faunal element contains species with distributions centered on 

the Great Plains of North America.  Dipodomys ordii is the only species (4%) from the 

Campestrian faunal element that occurs in the dunes area.  Six percent of the mammals in 

the Trans-Pecos originate from the Campestrian faunal element (Schmidly 1977), 

whereas 12 percent of the species on the Llano Estacado are from this faunal element 

(Choate 1997). 

The Neotropical faunal element is comprised of species with distributions 

centered in southern Mexico and Central America.  Two species in the Sand Dunes 

Complex (9%) are included in the Neotropical faunal element as follows: Neotoma 

micropus and Perognathus merriami.  In the Trans-Pecos, this faunal element accounts 

for six percent of species (Schmidly 1977), and for eight percent of the species occurring 

on the Llano Estacado (Choate 1997).   

 

Conclusions 

Fieldwork, museum surveys, and literature searches have recorded the presence of 

23 species of mammals occurring within the Sand Dunes Complex, Guadalupe 

Mountains National Park (GMNP).  These species represent four orders comprised of 5 

carnivores, 1 artiodactyl, 15 rodents, and 2 lagomorphs.  The mammalian fauna of 

GMNP is a subset of the mammals in the Trans-Pecos (Schmidly 1977) and is comprised 

primarily of species that are widespread throughout Texas or have distributions centered 

in the Chihuahuan Desert.  The rodent communities of GMNP can be divided into two 

groups based on sand type.  Dipodomys merriami and Chaetodipus eremicus comprise 
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the dominant species throughout most of the Sand Dunes Complex and are the most 

abundant species in the cover sands, intergrade dunes, and Quartz dunes habitats.  

Dipodomys ordii as well as many of the rare species are found more often in the Gypsum 

dunes. 
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Fig. 3.2.  Map of the Sand Dunes Complex showing general reference landmarks and 
collecting localities. 
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CHAPTER IV 

 

A COMPARISON OF THE RODENT FAUNAS IN SANDHILL HABITATS FROM 

THE NORTHERN CHIHUAHUAN DESERT IN TEXAS 

 

Introduction 

Diversity estimates have been used to examine patterns in the distribution of 

species at the local (Cramer and Willig 2005), regional (Gering and Crist 2002), 

continental (Cody 1975, Simpson 1943), and global scales (Lyons and Willig 1999, 

Stevens and Willig 2002, Willig 2000).  Examining differences in diversity estimates 

between environments or spatial scale may reveal the processes that maintain diversity.  

Changes in diversity are a result of some combination of fluctuations in species richness 

(i.e., number of species) and species evenness (i.e., the equability of species abundances).  

Fluctuations in richness and evenness result from a variety of ecological processes 

including competition, predation, and disturbance (Petraitis et al. 1989).  Competition and 

predation are well-studied biotic aspects of community structure that form the 

cornerstone of community ecology.  Disturbance can either be an abiotic or biotic event 

that has an impact on community structure.  

Specifically, a disturbance is any discrete event that disrupts ecosystem, 

community, or population structure and changes resources, substrate availability, or the 

physical environment (White and Pickett 1985).  Historically, a disturbance was 

considered a catastrophic event that killed off all living things in an area (Bush and 
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Whittaker 1991, Platt and Connell 2003).  Modern ecologists now recognize that many 

disturbances are non-catastrophic in that they do not kill all individuals, but have 

differential effects on species and vary in intensity, frequency, and duration (Platt and 

Connell 2003, White and Pickett 1985).  Based on the White and Pickett (1985) 

definition, disturbances should be viewed in a neutral context and not as a negative event.  

Indeed, certain ecosystems rely on disturbance events as part of the natural cycle for the 

maintenance those systems (Christensen 1985, Denslow 1985).  In addition, disturbances 

may alter habitat structure in such a way as to favor certain organisms.  The presence of 

disturbed and undisturbed areas in a region may thus foster increased diversity compared 

to a homogeneous area.  Disturbances occur in many forms, from the cataclysmic 

destruction of an island by a volcano (Bush and Whittaker 1991), to a wildfire racing 

through shrubland (Christensen 1985), to a falling tree creating an opening in a tropical 

forest canopy (Brokaw 1985).  In addition to the natural events described above, 

anthropogenic events, such as road-building, agriculture, and urbanization, are also forms 

of disturbance (Jordan 1986, Delcourt 1987). Another form of disturbance is the 

movement of wind-blown sand dunes over a desert landscape.  

Dunes form when wind-blown sand encounters an obstacle that causes the 

carrying capacity of the wind to drop below the velocity needed to transport sand 

particles.  Obstacles that can cause sand particles to accumulate range in size from a 

small stone or plant to a plateau or mountain range (Pye and Tsoar 1990). The sand dunes 

in the northern Chihuahuan Desert are fairly recent in origin and owe their existence to 

the geologic history of the region (Brand and Jacka 1979, Machenberg 1984).  During the 
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Late Pleistocene Epoch (~ 40,000 – 10,000 years before present), the climate of the 

northern Chihuahuan Desert experienced cycles of wetter pluvial stages separated by 

drier interpluvial stages that corresponded to the glacial migration cycles of the northern 

temperate zones following the most recent ice age (Wendorf 1961).  During the pluvial 

stages, sediment would wash down from higher elevations and deposit along the shores 

of rivers and lakes.  As the area dried out during the interpluvial stages, the deposited 

sediment would be picked up by the prevailing wind and transported eastward.  

Eventually, the aeolian sediment would encounter an obstacle that would reduce the wind 

velocity and cause the sand to be deposited into dunes (Machenberg 1984).  As sand 

dunes are formed and migrate with the prevailing winds, they envelope the existing 

habitats and communities and replace them with dune habitats and communities. 

The mammals that occur in sand dune habitats have been of interest to ecologists 

and systematists throughout the twentieth century.  In the northern Chihuahuan Desert, 

the gypsum dunes in the Tularosa Basin have elicited the greatest amount of inquiry 

(Dice 1930, Benson 1933, Blair 1941).  The mammal communities in the dunes to the 

west of the Guadalupe Mountains (Genoways et al. 1979) and the dunes along the 

western edge of the Llano Estacado near Muleshoe, Texas (Pesaturo et al. 1990), also 

have been studied.  Although the above studies examined mammal communities at 

individual sand dune localities, no study to date has examined a suite of sand dune 

communities in the northern Chihuahuan Desert to determine whether general patterns 

exist and are related to disturbance or other ecological forces, as has been done for dunes 

in other North American deserts.  In the Sonoran Desert, rodent communities have been 
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studied to examine at the effect of body size on resource utilization and competitive 

coexistence (Rosenzweig and Winakur 1969, Rosenzweig and Sterner 1970).  In the 

Mohave Desert, the species richness and resource utilization of several sand dune rodent 

communities have been examined in a biogeographical and competitive context (Brown 

1973, Brown and Lieberman 1973). 

The objectives of this study were to determine if aeolian sand dunes are a 

disturbance event for rodent communities in the northern Chihuahuan Desert.  The 

formation of sand dunes changes the availability of the substrate in a region and should 

have effects on the diversity of rodent communities.  Disturbance theory predicts that 

species diversity will be greatest at intermediate disturbance levels (Rosenzweig 1995), 

meaning that areas that experience a moderate amount of disturbance will have greater 

species diversity than areas that experience no disturbance or constant disturbance.  The 

aeolian dunes should exhibit greater species diversity than the surrounding area.  The 

effect of sand dunes on rodent diversity should be the same regardless of geographic 

location.   In addition, seasonal differences in diversity and differences due to type of 

sand that constitutes the dune system will be examined. 

 

Materials and Methods 

Study Sites 

Lists of species and individuals were obtained from surveys of two protected sand 

dune areas in the northern Chihuahuan Desert (Chapters II and III).  Monahans Sandhills 

State Park (MSSP) encompasses 3,840 acres of windblown quartz dunes located 10 miles 
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northeast of Monahans, Texas, along Interstate 20.  A total of 4,250 trap nights was 

conducted at MSSP from November 2000 to August 2003 (see Chapter II).  Guadalupe 

Mountains National Park has recently acquired approximately 10,000 acres of adjacent 

gypsum and quartz dunes in northern Hudspeth County, Texas.  A total of 2,000 trap 

nights were conducted at GMNP from October 2003 to February 2004 (see Chapter III). 

 

Dune Habitats 

The dune fields within each park are composed of many different dune 

environments.  Machenberg (1984) describes several types of dune environments at 

MSSP based on the geomorphic criteria.  Machenberg’s (1984) dune environments have 

been simplified for this study into three dune habitats based on the more ecologically 

relevant criteria of vegetative component, stabilization, and potential cover.  The three 

dune habitats are active dunes, vegetated dunes, and cover sands.  All dune habitats were 

sampled for a minimum of 1000 trap nights at MSSP and 250 trap nights for GMNP.    

Active dunes are defined as those dunes that are predominantly not vegetated and 

shift in response to seasonal aeolian activity.  This dynamic dune habitat is constantly 

being shaped by seasonal winds, creating a cyclical pattern of dune migration.  

Machenberg (1984) described the migrational pattern for the dunes at MSSP and a 

similar pattern can be assumed for the GMNP dunes.  This cyclical dune migration 

results in an annual net migration towards the northeast.   

Vegetated dunes are predominantly vegetated and have been semi-stabilized by 

the root systems of this vegetation against erosion by aeolian activity.  At MSSP the 
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dominant plant in the vegetated dunes is the shinnery oak (Quercus havardii) whereas at 

GMNP the dominant plants are honey mesquite (Prosopis glandulosa), soaptree yucca 

(Yucca elata), and four-wing saltbush (Atriplex canescens).  Each of these plants has an 

extensive root system that retards erosion and stabilizes the sand particles.  These dunes 

are less subject to aeolian activity and are likely to support more mature rodent 

communities.   

 Surrounding the dune field is a thin layer of sand less than 1-m thick, which 

makes up the cover sands habitat.  This relatively flat area stretches from the source of 

the sand particles, such as Linda Lake (GMNP) or the Pecos River (MSSP), to the cause 

of the rise in elevation and subsequent deposition of the sand, in this case the Guadalupe 

Mountains (GMNP) or Llano Estacado (MSSP).  This habitat is dominated by honey 

mesquite (Prosopis glandulosa) and other thorny shrubs at MSSP, whereas at GMNP it is 

characterized by creosote (Larrea tridentata) and southern plains prickly pear (Opuntia 

polyacantha).  The aeolian processes that the other dune habitats must contend with 

generally do not affect the cover sands.   

 

Quartz vs. Gypsum Dunes 

 In addition to the dune habitats described above, the sand dunes at GMNP include 

two different kinds of sand particles.  Quartz dunes are the result of sediment deposition 

during a flooding event and the subsequent aeolian migration of the quartz sediment.  

Gypsum dunes are the result of a closed basin that experiences evaporation and yields 

calcium sulfate precipitate (gypsum), which is then subject to aeolian migration 
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(Machenberg 1984, Wilkins and Currey 1999).  The dune complex at GMNP contains 

both quartz and gypsum dunes; at MSSP only quartz dunes are present.  Thus, the sand 

dunes at GMNP were divided into four generalized sand categories based on sand particle 

composition and vegetative cover.  Two of the sand categories were in response to the 

presence of quartz dunes and gypsum dunes.  The area that separated the quartz and 

gypsum dunes was designated as the intergrade dunes.  Finally, the cover sands habitat as 

described above was included.  All sand categories were sampled for a minimum of 500 

trap nights. 

The quartz dunes of the GMNP are the more northerly of the two dune fields in 

the park.  Wilkins and Currey (1999) determined that the quartz dunes of GMNP were 

generally older than the adjacent gypsum dunes.  This observation is supported by the 

lack of truly active, shifting dunes and the predominance of semi-stabilized vegetated 

dunes.  The dominant vegetation in these dunes is honey mesquite (Prosopis glandulosa). 

 The gypsum dunes of GMNP are the more southerly of the two dune fields in the 

park.  The gypsum dunes contain both semi-stabilized vegetated dunes dominated by 

soaptree yucca (Yucca elata) and four-wing saltbush (Atriplex canescens) and actively, 

shifting dunes that are mostly devoid of vegetation.   

Between the quartz and the gypsum dunes is an area where both grains of sand 

occur.  This area was designated the intergrade dunes and is an area where species may 

move between the dune communities.  The area is physically similar to the cover sands, 

with a dominant vegetation of honey mesquite (Prosopis glandulosa) and southern plains 

prickly pear (Opuntia polyacantha).   
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Due to the presence of both active and vegetated dunes in the gypsum dunes 

category and the lack of active dunes in the quartz dunes category, a more direct 

comparison of the effect of sand type on rodent diversity was needed.  As such, a 

comparison of the vegetated gypsum dunes and the quartz dunes was used to test the 

effect of sand type on rodent communities.   

 

Seasonal Variation 

The rodent communities at MSSP were sampled during all seasons from 

November 2000 to August 2003.  Captures were recorded seasonally regardless of dune 

habitat as follows: individuals captured from December 21 – March 20 were recorded as 

winter records, individuals captured from March 21 – June 20 were recorded as spring 

records, individuals captured from June 21 – September 20 were recorded as summer 

records, and individuals captured from September 21 – December 20 were recorded as 

fall records.   At least 640 trap nights were sampled from each season (winter = 1030 trap 

nights, spring = 640 trap nights, summer = 1960 trap nights, and autumn = 640 trap 

nights). 

 

Statistical Analyses 

The rodent communities within each sampling category (park, dune habitat, sand 

category, and season) were characterized using measures of diversity that encompass 

variation in species richness, species evenness, species dominance, and overall diversity.  

Changes in diversity typically result from a change in species richness, species evenness, 
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or some combination of the two (Stevens and Willig 2002).  Species richness was 

estimated using Margalef’s index (Clifford and Stephenson 1975) because it takes into 

account increases in sampling effort.  Simpson’s evenness was used to estimate species 

evenness (Simpson 1949).  The degree to which a community is dominated by one or a 

few species was estimated using the Berger-Parker index (Berger and Parker 1970).  

Finally, Shannon’s index was used to estimate overall diversity because it takes into 

account changes in both richness and evenness (Pielou 1975).  Each analysis was 

submitted to a bootstrap of 10,000 iterations to provide a reference distribution of index 

values generated from the data as opposed to using a theoretical distribution for 

determination of 95 percent confidence intervals (Johnson and Wichern 1992).    

The significance of the difference in diversity index values between two sampling 

categories was tested using a pairwise randomization test based on 10,000 iterations 

(Solow 1993).  In this test, the diversity index values for two sampling categories are 

calculated to obtain the difference between the diversity indices of the sampling 

categories.  A null distribution of differences between diversity indices for the two 

sampling categories is then generated based on 10,000 iterations.  The probability that the 

observed difference in diversity indices for the two sampling categories is not different 

from random processes is then estimated based on the null distribution.  All analyses 

were conducted using functions written by the author for Matlab 6.0 (Mathworks 1997). 
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Results 

Monahans Sandhills State Park 

The rodent community at MSSP has 11 species occurring at the park (Fig. 4.1).  

The most abundant species at MSSP was Dipodomys ordii with 90 individuals recorded, 

followed by Onychomys leucogaster with 30 individuals.   Monahans Sandhills State 

Park has a fairly high Shannon diversity estimate, with moderate values for both 

Simpson’s evenness and Berger-Parker dominance estimates (Table 4.1).  

To test the effect of dune habitat on rodent diversity at MSSP, the four diversity 

indices for each dune habitat were estimated (Table 4.1) and then statistically compared 

(Table 4.2).  The rodent community in the active dunes had high values for Shannon 

diversity and Margalef’s richness estimates and moderate values for Simpson’s evenness 

and Berger-Parker dominance estimates.  The rodent community in the vegetated dunes 

had low values for Margalef’s richness and Berger-Parker dominance estimates and 

moderate values for Simpson’s evenness and Shannon diversity estimates.  The rodent 

community in the cover sands had moderate values for Margalef’s richness, Berger-

Parker dominance, and Shannon diversity estimates and a high value for the Simpson’s 

evenness estimate.  When compared statistically (Table 4.2), the rodent community in the 

active dunes had significantly more species (p = 0.001) and was less influenced by a 

single species (p = 0.023) than the rodent community in the vegetated dunes.  The rodent 

communities in the active dunes were also significantly more diverse than the rodent 

communities in either the vegetated dunes (p = <0.001) or the cover sands (p = 0.043).    
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The rodent community at MSSP was also analyzed seasonally (Fig. 4.2).  The 

rodent community in winter had moderate values for Margalef’s richness, Berger-Parker 

dominance, and Shannon diversity estimates and a low value for Simpson’s evenness 

(Table 4.3).  The rodent community in spring had moderate values for Berger-Parker 

dominance, Simpson’s evenness, and Shannon diversity estimates and a low value for the 

Margalef’s richness estimate.  The rodent community in summer had a high value for the 

Shannon diversity estimate and moderate values for Margalef’s richness, Berger-Parker 

dominance, and Simpson’s evenness estimates.  The rodent community in fall had high 

values for Shannon diversity and Berger-Parker dominance estimates and moderate 

values for Margalef’s richness and Simpson’s evenness.  When compared statistically 

(Table 4.4), the winter rodent community had a significantly greater disparity in the 

abundances of species (p = 0.037) and was significantly more influenced by a single 

species (p = 0.006) than the fall rodent community.  The rodent community in spring was 

significantly less diverse than either the summer rodent community (p = 0.027) or the fall 

rodent community (p = 0.010).   

 

Guadalupe Mountains National Park 

The rodent community at GMNP has seven species occurring at the park (Fig. 

4.3).  The most abundant species at GMNP was Dipodomys merriami with 76 individuals 

recorded followed by Chaetodipus eremicus with 41 individuals.   The Sand Dunes 

Complex at GMNP has a moderate value for the Shannon diversity estimate and low 
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values for Margalef’s richness, Berger-Parker dominance, and Simpson’s evenness 

estimates (Table 4.5).  

To test the effect of dune habitat on rodent diversity at GMNP, the four diversity 

indices for each dune habitat were calculated (Table 4.5) and then statistically compared 

(Table 4.6).  The rodent community in the active dunes had high values for Margalef’s 

richness and Simpson’s evenness estimates and moderate values for Berger-Parker 

dominance and Shannon diversity estimates.  The rodent community in the vegetated 

dunes had a high value for the Simpson’s evenness estimate and moderate values for 

Margalef’s richness, Berger-Parker dominance, and Shannon diversity estimates.  The 

rodent community in the cover sands had a moderate value for the Simpson’s evenness 

estimate and low values for Margalef’s richness, Berger-Parker dominance, and Shannon 

diversity estimates.  When compared statistically (Table 4.6), the rodent community in 

the cover sands was significantly less diverse (p = 0.022), had significantly fewer species 

(p = 0.009), and was significantly more influenced by a single species (p = 0.003) than 

the active dunes rodent community.  The rodent community in the cover sands was also 

significantly less diverse (p = 0.013) and more influenced by a single species (p = 0.011) 

than the rodent community in the vegetated dunes.   

The rodent community at GMNP was also analyzed by sand category (Fig. 4.4).  

The rodent community in the cover sands was described above.  The rodent community 

in the quartz dunes had moderate values for Berger-Parker dominance, Simpson’s 

evenness, and Shannon diversity estimates and a low value for the Margalef’s richness 

estimate (Table 4.7).  The rodent community in the intergrade dunes had moderate values 
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for Margalef’s richness, Simpson’s evenness, and Shannon diversity estimates and a low 

value for the Berger-Parker dominance estimate.  The rodent community in the gypsum 

dunes had high values for Margalef’s richness, Berger-Parker dominance, and Shannon 

diversity estimates and a moderate value for the Simpson’s evenness estimate.  When 

compared statistically (Table 4.8), the rodent community in the quartz dunes had a 

significantly greater number of species (p = 0.013), was significantly more diverse (p = 

0.014), and was significantly less influenced by a single species (p = 0.018) than the 

rodent community in the cover sands.  The rodent community in the cover sands was also 

significantly less diverse (p = <0.001) and significantly more influenced by a single 

species (p = <0.001) than the rodent community in the gypsum dunes.  Finally, the rodent 

community in the gypsum dunes was significantly more diverse than either the rodent 

community in the quartz dunes (p = 0.019) or the rodent community in the intergrade 

dunes (p = 0.028).   

Due to the presence of both active and vegetated dunes in the gypsum dunes 

category but only vegetated dunes in the quartz dunes category, the question of the effect 

of sand type needed to be analyzed by comparing the only vegetated portion of the 

gypsum dunes with the quartz dunes (Table 4.9).  The rodent community in the vegetated 

portion of the gypsum dunes had a high value for the Simpson’s evenness estimate and 

moderate values for Margalef’s richness, Berger-Parker dominance, and Shannon 

diversity estimates.  The rodent community in the quartz dunes had moderate values for 

Berger-Parker dominance, Simpson’s evenness, and Shannon diversity estimates and a 

low value for the Margalef’s richness estimate (Table 4.9).  When compared statistically, 
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there was no significant difference between the rodent community in the vegetated 

gypsum dunes and the rodent community in the quartz dunes.         

 

Park Comparisons 

Significance tests of diversity indices compared between MSSP and GMNP 

yielded the following pattern (Table 4.10).  The rodent community at MSSP was 

significantly more diverse (p < 0.001) and had significantly more species (p = 0.026) than 

the rodent community at GMNP.  The rodent community in the vegetated dunes from 

MSSP had significantly less equitability in species abundances (p = 0.033) than the 

rodent community from the vegetated dunes at GMNP.  The rodent community in the 

cover sands from MSSP had a significantly greater number of species (p = 0.004), was 

significantly more diverse (p < 0.001), and was significantly less influenced by a single 

species (p = 0.023) than the rodent community from the cover sands at GMNP. 

 

Discussion 

Monahans Sandhills State Park 

Due to the presence of seasonal trapping data from MSSP starting in the fall of 

2000 and ending in the summer of 2003, seasonal variation in diversity measures for 

rodent communities was examined.  The total number of species present at MSSP 

remains roughly the same throughout the year as evidenced by the lack of significant 

differences for species richness.  The rodent diversity at MSSP is roughly consistent from 

summer through winter, whereas rodent diversity in spring is significantly less diverse 
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than either summer or fall.  This significant difference between rodent diversity during 

spring when compared with rodent diversity during summer or fall is not due solely to 

either species richness or species evenness, but is most likely due to a compound result of 

both of these aspects of diversity.  Rodent communities in winter are also significantly 

less even than communities in fall.  The difference in seasonal diversity measures makes 

sense biologically due to the seasonal patterns of the species at MSSP.  Heteromyids 

comprise roughly 36 percent of the rodent species and 58 percent of the individuals 

captured at MSSP.  Heteromyids tend to be long-lived and generally enter torpor during 

the midwinter.  Murids are generally short-lived and experience midwinter mortality 

(Brown and Harney 1993).  Thus, in the spring there tend to be fewer species and 

individuals due to winter mortality or the unrecorded presence of species still in torpor.  

In addition, heteromyids generally tend to increase with greater environmental 

productivity.  In general, temperate habitats increase in productivity throughout the year 

(Brown and Harney 1993).  This trend results in greater numbers of individuals for most 

heteromyid species during the later portion of the year. 

The primary objective of this study was to determine the effect of aeolian shifting 

sand dunes on the rodent diversity of different dune habitats.  When comparing the 

diversity values for the three dune habitats, a striking pattern emerges.  The rodent 

communities in the cover sands and the vegetated dunes both possess moderate diversity 

values and are primarily comprised by different groups of rodents, the sand dune group 

(composed of Dipodomys ordii, Onychomys leucogaster, Perognathus flavescens, and 

Perognathus merriami) and the cover sand group (consisting of Peromyscus leucopus 
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and Neotoma micropus).  However, the rodent community in the active dunes, where 

both of these species groups occur at lower abundances and are joined by Peromyscus 

maniculatus and the four species that are considered rare for MSSP, were significantly 

more diverse than either the communities in the vegetated dunes or the cover sands 

habitats.  In addition, the rodent communities in the active dunes had significantly greater 

species richness and lesser species dominance in comparison with the rodent 

communities in the vegetated dunes habitat, due to the presence of the rare species as 

well as the lesser relative proportion of D. ordii.  This pattern is consistent with the 

predictions of disturbance theory that moderate disturbance will increase species diversity 

(Rosenzweig 1995).  The main problem with this interpretation is that the disturbance 

event is operating on a different temporal scale than the rodent communities that it is 

affecting.  While the formation and movement of sand dunes in the northern Chihuahuan 

Desert may be quick in geological time, in ecological time it is relatively slow.  For a 

community that measures events in days, months, and years, the annual movement by a 

sand dune of a few meters seems unimportant.  The question then arises, how is the 

movement of the sand dunes affecting the diversity values for rodents? 

One possible answer could lie in the habitat heterogeneity hypothesis developed 

by MacArthur and MacArthur (1961).  This hypothesis proposes that an increase in 

habitat types will lead to an increase in species diversity.  Cramer and Willig (2002, 

2005) have provided evidence to support the habitat heterogeneity hypothesis from 

vegetated sand dunes in Yoakum County, Texas.  They compared rodent species richness 

between a sand-shinnery-oak matrix and bare blowout dunes dispersed throughout the 
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matrix.  They found that whereas species richness did not change between the sand-

shinnery-oak matrix and the blowout dunes, species abundances did vary, with one 

species (Dipodomys ordii) being found more commonly on the blowout dunes during the 

summer.  Although the analyses of Cramer and Willig (2002, 2005) do provide support 

for the habitat heterogeneity hypothesis, they operate at so small a spatial scale that the 

differences between the sand-shinnery-oak matrix and the blow-out dunes may constitute 

microhabitat differences but do not constitute habitat differences.   

The sand dunes at MSSP also provide support for the habitat heterogeneity 

hypothesis.  As the ecologically slow disturbance of migrating sand dunes moves across 

the landscape, the active dunes create an edge effect of fragmented habitats along the 

leading edge of the migration.  In addition, ephemeral islands of vegetation are created 

where water collects on the leeward side of a dune (Machenberg 1984).  These ephemeral 

islands of vegetation are eventually obliterated as the dunes migrate over them.  Due to 

the short life span of these ephemeral islands of vegetation, the pressures of competition 

are relaxed and opportunistic species that do not occur in the other dune habitats may 

occur.  All species are subject to the pressures of surviving in the harsh environment of 

sand dunes.  In the absence of these small, ephemeral islands of vegetation, species that 

are better at conserving water (Forman and Phillips 1993) or are more efficient with 

energy resources (French 1993) would have a competitive advantage over those without 

these traits.  However, since these pressures are relaxed in these small, ephemeral islands 

of vegetation due to their temporary nature, several species may occur that otherwise 

would not.   
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Guadalupe Mountains National Park 

When comparing the diversity values for rodents in the three dune habitats at 

GMNP, a pattern similar to that of the dunes at MSSP develops.  At GMNP, the rodent 

community in the cover sands has a low diversity value and is dominated by a single 

species (Dipodomys merriami).  The rodent community in the active dunes has a 

moderate diversity value and has a significantly greater species richness value, primarily 

due to two rare species (Peromyscus eremicus  and Onychomys arenicola).  The 

vegetated dunes rodent community also has a moderate diversity value and has species 

abundance values that appear to be between the values for the same species in the cover 

sands and the active dunes.  This pattern is consistent with the habitat heterogeneity 

hypothesis (MacArthur and MacArthur 1961) as described above but lacks power due to 

the small number of individuals collected from the active dunes and the vegetated dunes.   

Due to the presence of both gypsum dunes and quartz dunes, this study was able 

to look for variation in diversity measures for rodent communities based on differences in 

sand type.  The gypsum dunes rodent community was significantly more diverse than 

each of the other sand categories.  The rodent community in the cover sands is 

significantly more dominant and less diverse than either of the communities in the quartz 

dunes or the gypsum dunes.  The quartz dunes rodent community has a significantly 

greater richness than the rodent community in the cover sands.  The difference in sand 

category diversity measures can also be explained using the habitat heterogeneity 

hypothesis.  The gypsum dunes area contains both actively shifting dunes and semi-
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stabilized vegetated dunes, so they should have greater diversity and more rare species 

than the other sand categories.  The fact that the quartz dunes are significantly different in 

diversity than the gypsum dunes is probably a reflection of the fact that the latter has both 

dune habitats whereas the former only has semi-stabilized vegetated dunes.  When the 

gypsum dunes are divided into the actively shifting dunes and the vegetated dunes, there 

is no significant difference in diversity between the rodent communities in the quartz 

dunes and the gypsum vegetated dunes.  It is also of note that Dipodomys merriami and 

Chaetodipus eremicus are the two dominant species in every sand category except the 

gypsum dunes.  

 

Park Comparisons 

Both MSSP and GMNP displayed the pattern that diversity was higher in rodent 

communities that include active dunes as opposed to communities in the surrounding 

sands.  This pattern exists regardless of the roughly 200 km that separate the two dune 

fields and the different origins for both fields, a riverine origin for MSSP and a basin 

origin for GMNP (Machenberg 1984; Wilkins and Currey 1999).  This pattern can also 

be seen in another sand dune complex found on the Fort Bliss Military Base roughly 110 

km to the west of GMNP.  Clary et al. (1998) sampled small mammals from 12 habitat 

types throughout the base including two sand dune habitats, nonstabilized (=active) dunes 

and coppice (=vegetated) dunes.  Twelve of the 19 available species at Fort Bliss were 

found in the nonstabilized dunes with Dipodomys ordii as the most abundant species.  

The coppice dunes yielded only eight of the 19 available species at Fort Bliss with 
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Dipodomys merriami as the most abundant species.  Similar to the dune fields at MSSP 

and GMNP, the rodent communities in nonstabilized dunes were significantly more 

diverse than the rodent communities in the coppice dunes (Clary et al. 1998).  The small 

mammal studies at MSSP, GMNP, and Clary et al. (1998) show that regardless of 

geographic position the rodent communities in active dunes will be more diverse than the 

rodent communities in the surrounding sand dune habitats. 

In comparing the overall rodent diversity measures for the two parks, a classical 

pattern emerged.  The rodent communities in the dunes at MSSP were significantly more 

diverse and rich than the rodent communities in the sand dunes at GMNP.  The pattern 

that more species will be found in larger areas was noted early in ecological 

investigations (Williams 1943).  The sand dune field at MSSP is just a portion of a much 

larger dune system that extends northward along the edge of the Llano Estacado into New 

Mexico.  The sand dunes at GMNP occur primarily along the southwestern edge of the 

mountain range and do not extend more than twenty miles north into New Mexico.  Thus 

the dune field at MSSP is larger than the dune field at GMNP, meaning that more species 

are potentially going to occur in the MSSP dune field.  

In addition to the difference in dune field size, the rodent communities in the 

cover sands at MSSP were significantly more diverse and species-rich and had less 

dominance than the cover sands rodent community at GMNP.  This pattern may be 

explained by the land-use practices of the region surrounding GMNP.  The region 

surrounding GMNP is primarily ranch land that has been subject to overgrazing for most 

of the twentieth century (O’Connell 1979).  Dipodomys merriami populations generally 
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increase in areas subjected to overgrazing and can competitively exclude other species 

(O’Connell 1979, Brown and Heske 1990).  This species comprises roughly 74 percent of 

the individuals captured in the cover sands of GMNP and accounts for the greater 

dominance at GMNP.  The tendency of this species to competitively exclude other 

species accounts for the lesser species richness and diversity.   

 

Conclusions 

The objectives of this study were to determine whether sand dunes were a 

disturbance event and to examine their effect on rodent diversity.  Rodent diversity was 

significantly higher in sand dune areas than in the surrounding cover sands.  While this 

result, in conjunction with the change in substrate availability intrinsic to sand dune 

migration, does satisfy the definition for a disturbance as stated by White and Pickett 

(1985), the disturbance event occurs at a different time scale than the rodent community 

recognizes.  The sand dunes in the Chihuahuan Desert are relatively recent, having 

originated during the late Pleistocene, when viewed in a geological time scale (10,000 – 

1,000,000 years) and have an affect on the geological aspects of the environment.  The 

ecological processes that affect rodent communities, however, operate on an ecological 

time scale (1 – 100 years).  While ecological processes may reflect events from the 

geological time scale, they are not directly affected by disturbance events on that time 

scale. 

The higher diversity of rodents in dune environments may instead be attributed to 

the habitat heterogeneity hypothesis (MacArthur and MacArthur 1961).  There are few 
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habitats that are completely homogeneous, so the question remains as to how much 

heterogeneity is needed within a habitat to have an affect on the diversity of a vertebrate 

community.  The answer to this question lies in the scale at which the vertebrate 

community perceives the habitat.  Cramer and Willig (2002, 2005) demonstrate that 

changes in species abundances without changes in species richness provide evidence for 

microhabitat heterogeneity.  Habitat heterogeneity, however, is evidenced by changes in 

species richness as well as species abundance.  Rodent communities in the aeolian dunes 

habitats showed an increase in species richness when compared to the cover sands 

habitat.  Additionally, there were changes in the abundances of rodent species in each 

dune habitat.  These two lines of evidence suggest that the habitat heterogeneity 

hypothesis accounts for the increase in rodent diversity in the aeolian dunes habitats. 

Finally, the diversity of rodent communities in sand dune habitats change in 

similar patterns regardless of geographic location.  Although the low number of captures 

in the active dunes and vegetated dunes at GMNP prevented the direct comparison of the 

two dune fields, the pattern that habitat heterogeneity maintained a higher rodent 

diversity in aeolian sand dune habitats was consistent for both parks.  In much the same 

way that sand dunes are formed by similar processes, the reaction of the rodent 

communities to the dynamic nature of sand dunes is similar.  By exploring the ecological 

processes that maintain rodent diversity in this area, ecologists are better able to 

understand the biodiversity of sand dune habitats.  
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Table 4.1.  The Margalef’s richness (Smg), Berger-Parker dominance (Dbp), Simpson’s 
evenness (E), and Shannon diversity (H) indices with 95% confidence intervals for each 
measure reported in parentheses for rodent communities in each dune habitat at 
Monahans Sandhills State Park. 
 

Sand Type         Smg         Dbp         E         H 

 

Total 4.258 2.478 0.417 0.806 

 (3.407 - 4.258) (2.144 - 2.934) (0.355 - 0.543) (0.743 - 0.847) 

Active Dunes 5.558 2.739 0.470 0.853 

 (3.890 - 5.558) (2.032 - 3.938) (0.359 - 0.670) (0.701 - 0.906) 

Vegetated Dunes 2.605 1.844 0.469 0.564 

 (1.563 - 2.605) (1.537 - 2.306) (0.383 - 0.685) (0.465 - 0.624) 

Cover Sands 3.493 2.700 0.643 0.660 

 (2.096 - 3.493) (1.800 - 3.375) (0.484 - 0.863) (0.482 - 0.720) 
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Table 4.2.  The probability results for pairwise comparisons of Margalef’s richness (Smg), 
Berger-Parker dominance (Dbp), Simpson’s evenness (E), and Shannon diversity (H) 
indices between rodent communities in each dune habitat at Monahans Sandhills State 
Park.  Probability values that are in bold represent significant differences between dune 
habitats. 
 

Pairwise Comparison Smg Dbp E H 

 

Active Dunes / Vegetated Dunes 0.001 0.023 0.988 <0.001 

Active Dunes / Cover Sands 0.053 0.994 0.283 0.043 

Vegetated Dunes / Cover Sands 0.557 0.130 0.232 0.259 
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Table 4.3.  The seasonal Margalef’s richness (Smg), Berger-Parker dominance (Dbp), 
Simpson’s evenness (E), and Shannon diversity (H) indices with 95% confidence 
intervals for each measure reported in parentheses for rodent communities at Monahans 
Sandhills State Park. 
 

Season   Smg   Dbp    E    H 

 

Total 4.258 2.478 0.417 0.806 

 (3.407 - 4.258) (2.144 - 2.934) (0.355 - 0.543) (0.743 - 0.847) 

Winter 4.307 2.057 0.383 0.693 

 (2.692 - 4.307) (1.674 - 2.667) (0.315 - 0.592) (0.559 - 0.761) 

Spring 2.827 2.167 0.615 0.559 

 (1.414 - 2.828) (1.529 - 2.889) (0.483 - 0.931) (0.391 - 0.624) 

Summer 4.228 2.516 0.511 0.789 

 (3.171 - 4.228) (1.950 - 3.391) (0.390 - 0.694) (0.676 - 0.842) 

Fall 4.784 3.917 0.651 0.837 

 (3.588 - 4.784) (2.474 - 4.700) (0.509 - 0.833) (0.701 - 0.878) 
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Table 4.4.  The probability results for pairwise comparisons of Margalef’s richness (Smg), 
Berger-Parker dominance (Dbp), Simpson’s evenness (E), and Shannon diversity (H) 
indices between seasonal rodent communities at Monahans Sandhills State Park.  
Probability values that are in bold represent significant differences between seasons. 
 

Pairwise Comparison Smg Dbp E H 

 

Winter / Spring 0.249 0.823 0.202 0.188 

Winter / Summer 1.000 0.294 0.238 0.175 

Winter / Fall 0.478 0.006 0.037 0.060 

Spring / Summer 0.053 0.581 0.535 0.027 

Spring / Fall 0.066 0.100 0.825 0.010 

Summer / Fall 0.783 0.063 0.338 0.490 
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Table 4.5.  The Margalef’s richness (Smg), Berger-Parker dominance (Dbp), Simpson’s 
evenness (E), and Shannon diversity (H) indices with 95% confidence intervals for each 
measure reported in parentheses for rodent communities in each dune habitat at 
Guadalupe Mountains National Park. 
 

Sand Type         Smg         Dbp         E         H 

 

Total 2.784 1.882 0.373 0.545 

 (1.856 - 2.784) (1.625 - 2.234) (0.337 - 0.554) (0.437 - 0.562) 

Active Dunes 3.591 2.600 0.719 0.614 

 (1.795 - 3.591) (1.444 - 3.250) (0.554 - 0.966) (0.373 - 0.662) 

Vegetated Dunes 2.438 2.833 0.892 0.573 

 (1.625 - 2.438) (1.700 - 3.400) (0.607 - 0.990) (0.416 - 0.593) 

Cover Sands 1.183 1.361 0.555 0.283 

 (0.592 - 1.183) (1.167 - 1.633) (0.465 - 0.914) (0.193 - 0.351) 
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Table 4.6.  The probability results for pairwise comparisons of Margalef’s richness (Smg), 
Berger-Parker dominance (Dbp), Simpson’s evenness (E), and Shannon diversity (H) 
indices between rodent communities in each dune habitat at Guadalupe Mountains 
National Park.  Probability values that are in bold represent significant differences 
between dune habitats. 
 

Pairwise Comparison Smg Dbp E H 

 

Active Dunes / Vegetated Dunes 0.465 0.807 0.205 0.738 

Active Dunes / Cover Sands 0.009 0.003 0.699 0.022 

Vegetated Dunes / Cover Sands 0.150 0.011 0.118 0.013 
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Table 4.7.  The Margalef’s richness (Smg), Berger-Parker dominance (Dbp), Simpson’s 
evenness (E), and Shannon diversity (H) indices with 95% confidence intervals for each 
measure reported in parentheses for rodent communities in each sand category at 
Guadalupe Mountains National Park. 
 

Sand Category     Smg      Dbp       E       H 

 

Total 2.784 1.882 0.373 0.545 

 (1.856 - 2.784) (1.625 - 2.234) (0.337 - 0.554) (0.437 - 0.562) 

Cover Sands 1.183 1.361 0.555 0.283 

 (0.592 - 1.183) (1.167 - 1.633) (0.465 - 0.914) (0.193 - 0.351) 

Quartz Dunes 1.848 2.000 0.637 0.459 

 (1.232 - 1.848) (1.556 - 2.471) (0.529 - 0.905) (0.352 - 0.519) 

Intergrade Dunes 2.203 1.769 0.615 0.467 

 (1.469 - 2.203) (1.353 - 2.556) (0.439 - 0.914) (0.291 - 0.546) 

Gypsum Dunes 3.385 2.727 0.652 0.659 

 (2.031 - 3.385) (1.875 - 3.750) (0.497 - 0.872) (0.496 - 0.715) 
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Table 4.8.  The probability results for pairwise comparisons of Margalef’s richness (Smg), 
Berger-Parker dominance (Dbp), Simpson’s evenness (E), and Shannon diversity (H) 
indices between rodent communities in each sand category at Guadalupe Mountains 
National Park.  Probability values that are in bold represent significant differences 
between sand categories. 
 

Pairwise Comparison Smg Dbp E H 

 

Cover Sands / Quartz Dunes 0.013 0.018 0.477 0.014 

Cover Sands / Intergrade Dunes 0.196 0.109 0.791 0.077 

Cover Sands / Gypsum Dunes 0.066 <0.001 0.552 <0.001 

Quartz Dunes / Intergrade Dunes 0.528 0.608 0.917 0.931 

Quartz Dunes / Gypsum Dunes 0.212 0.148 0.916 0.019 

Intergrade Dunes / Gypsum Dunes 0.206 0.090 0649 0.028 
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Table 4.9.  The Margalef’s richness (Smg), Berger-Parker dominance (Dbp), Simpson’s 
evenness (E), and Shannon diversity (H) indices with 95% confidence intervals for each 
measure reported in parentheses for rodent communities in each sand type at Guadalupe 
Mountains National Park. 
 

Sand Type         Smg         Dbp       E       H 

 

Quartz Dunes 1.848 2.000 0.637 0.459 

 (1.232 - 1.848) (1.556 - 2.471) (0.529 - 0.905) (0.352 - 0.519) 

Vegetated Gypsum 2.438 2.833 0.892 0.573 

         Dunes (1.625 - 2.438) (1.700 - 3.400) (0.607 - 0.990) (0.416 - 0.593) 
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Table 4.10.  The probability results for pairwise comparisons of Margalef’s richness 
(Smg), Berger-Parker dominance (Dbp), Simpson’s evenness (E), and Shannon diversity 
(H) indices between rodent communities at Monahans Sandhills State Park (MSSP) and 
Guadalupe Mountains National Park (GMNP) as well as the rodent communities in the 
dune habitats from each park.  Probability values that are in bold represent significant 
differences between the parks.  
 

Pairwise Comparison Smg Dbp E H 

 

MSSP / GMNP 0.026 0.293 0.615 <0.001 

Active Dunes / Active Dunes 0.459 0.850 0.510 0.267 

Vegetated Dunes / Vegetated Dunes 0.966 0.081 0.033 0.946 

Cover Sands / Cover Sands 0.004 0.023 0.573 <0.001 
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CHAPTER V 

 

SUMMARY 

 

The crisis in biodiversity losses that biologists have recognized during recent 

decades has exposed the paucity of our understanding of the natural world and has 

brought new emphasis to inventorying the wealth of species in every environment.  As 

more systematic examinations of areas are conducted, the processes that promote and 

maintain the number of species may be elucidated (Wilson 1992).  In the preceding 

chapters I have presented systematic inventories of the mammals at two sand dune 

complexes in the northern Chihuahuan Desert of Texas.  I have characterized the rodent 

communities at both sand dune complexes by dune habitat to look for patterns in the 

distribution and abundance of species.  In addition, I have examined the effect of sand 

dunes on the rodent communities and offered ecological explanations for the observed 

changes in diversity estimates due to sand dune migration.   

The systematic survey of the mammals at Monahans Sandhills State Park (MSSP) 

revealed the presence of 29 species that represent five orders comprised of 1 marsupial, 8 

carnivores, 5 artiodactyls, 13 rodents, and 2 lagomorphs.  The mammalian fauna of 

MSSP has an equal affinity to the mammals in the Trans-Pecos (Schmidly 1977) and the 

Llano Estacado (Choate 1997) and is comprised primarily of species that are widespread 

throughout Texas.  The rodent communities of MSSP can be divided into three groups 

based on dune habitat.  Peromyscus leucopus and Neotoma micropus were most 



 132

commonly encountered and comprised the dominant species in the cover sands habitat.  

Dipodomys ordii, Onychomys leucogaster, Perognathus flavescens, and Perognathus 

merriami were most often encountered in and comprised the dominant species in the 

vegetated dunes habitat.  Perognathus maniculatus was the only species, excepting the 

rare species, which showed a greater abundance on the active dunes when compared to 

the other dune habitats. 

Fieldwork, museum surveys, and literature searches have recorded the presence of 

23 species of mammals occurring within the Sand Dunes Complex, Guadalupe 

Mountains National Park (GMNP).  These species represent four orders comprised of 5 

carnivores, 1 artiodactyl, 15 rodents, and 2 lagomorphs.  The mammalian fauna of 

GMNP is a subset of the mammals in the Trans-Pecos (Schmidly 1977) and is comprised 

primarily of species that are widespread throughout Texas or have distributions centered 

in the Chihuahuan Desert.  The rodent communities of GMNP can be divided into two 

groups based on sand type.  Dipodomys merriami and Chaetodipus eremicus comprise 

the dominant species throughout most of the Sand Dunes Complex and are the most 

abundant species in the cover sands, intergrade dunes, and quartz dunes habitats.  

Dipodomys ordii as well as many of the rare species are found more often in the gypsum 

dunes. 

One of the objectives of this study was to determine if sand dunes were a 

disturbance event and to examine their effect on rodent diversity.  Rodent diversity was 

significantly higher in sand dune areas than in the surrounding cover sands.  While this 

result, in conjunction with the change in substrate availability intrinsic to sand dune 
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migration, does satisfy the definition for a disturbance as stated by White and Pickett 

(1985), the disturbance event occurs at a different time scale than the rodent community 

recognizes.  The sand dunes in the Chihuahuan Desert are relatively recent, having 

originated during the late Pleistocene, when viewed in a geologic time scale (10,000 – 

1,000,000 years) and have an affect on the geologic aspects of the environment.  The 

ecologic processes that affect rodent communities, however, operate on an ecological 

time scale (1 – 100 years).  While ecological processes may reflect events from the 

geological time scale, they are not directly affected by disturbance events on that time 

scale. 

The higher diversity of rodents in dune environments may instead be attributed to 

the habitat heterogeneity hypothesis (MacArthur and MacArthur 1961).  There are few 

habitats that are completely homogeneous and the question remains how much 

heterogeneity is needed within a habitat to have an effect on the diversity of a vertebrate 

community.  The answer to the above question lies in the scale at which the vertebrate 

community perceives the habitat.  Cramer and Willig (2002, 2005) demonstrate that 

changes in species abundances without changes in species richness provide evidence for 

microhabitat heterogeneity.  Habitat heterogeneity, however, is evidenced by changes in 

species richness as well as species abundance.  Rodent communities in the aeolian dunes 

habitats showed an increase in species richness when compared to the cover sands 

habitat.  Additionally, there were changes in the abundances of rodent species in each 

dune habitat.  These two lines of evidence suggest that the habitat heterogeneity 

hypothesis accounts for the increase in rodent diversity in the aeolian dunes habitats. 
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Finally, the diversity of rodent communities in sand dune habitats change in 

similar patterns regardless of geographic location.  Although the low number of captures 

in the active dunes and vegetated dunes at GMNP prevented the direct comparison of the 

two dune fields, the pattern that habitat heterogeneity maintained a higher rodent 

diversity in aeolian sand dune habitats was consistent for both parks.  In much the same 

way that sand dunes are formed by similar processes, the reaction of the rodent 

communities to the dynamic nature of sand dunes is predictable.   

The purpose of this dissertation has been to describe the mammalian fauna of 

sand dune complexes in the northern Chihuahuan Desert and the process by which the 

rodent diversity of these areas is maintained.  The importance of this research lies in the 

global issue of the biodiversity crisis that it touches on.  One approach dealing with the 

biodiversity crisis is to gauge the effectiveness of conservation efforts (Wilson 1992).  

However, an accurate assessment of conservation efforts requires a comparison to some 

benchmark (Patterson 2002).  Baseline inventories, such as the two presented herein, 

provide a benchmark against which to test conservation efforts.  In addition, 

understanding the ecological processes that maintain species diversity is also important 

for conservation efforts.  
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