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CHAPTER I 

INTRODUCTION 

Determining and understanding evolutionary relationships of organisms is 

a goal in systematics. Initial studies of the genus Reithrodontomys addressed 

the subspecific affinities of species within the genus in portions of their ranges 

(Hooper 1952; Jones and Mursaloglu 1961). The focus of subsequent 

investigations has evolved beyond the taxonomic level of the subspecies, and 

has paralleled the development of new genetic and molecular techniques, such 

as standard karyotype analysis (Shellhammer 1967; Carleton and Myers 1979; 

Engstrom et al. 1981), G- and C- banding of chromosomes (Robbins and Baker 

1980), starch-gel electrophoresis of allozymes (Arnold et al. 1983), and most 

recently, in situ hybridization of satellite DNA (Hamilton et al. 1990). Thus, many 

of the questions regarding Reithrodontomys pertain to phylogenetic relationships. 

Despite the many studies of Reithrodontomys, important questions relative to 

variation among populations of species within the genus remain unanswered. 

Reithrodontomys megatotis, from the Southern High Plains in West Texas, 

represents a taxon in which variation within and among populations is not well 

understood. This species Is a relatively rare or elusive inhabitant of the area, and 

to date, these characteristics have prevented a thorough study of populational 

differences in this geographical region. Currently, two subspecies (R m. 

aztecus, R. m. megatotis), are recognized from this expanse in West Texas. The 

purpose of this study is to examine specimens from this region, and through the 

use of phenetic techniques and statistical analyses, elucidate the extent of 

nongeographic and geographic variation in R. megatotis, and assess the 

subspecific status of R. megatotis on the Southern High Plains. 



Taxonomic History 

Reithrodontomys megatotis ranges throughout much of the western United 

States and north into southwestern Canada. The southern boundary is in 

southern Mexico, In the states of Oaxaca and Guerrero. The easternmost 

extension of the range of R. megatotis in the United States is Indiana in the 

northern reaches of its range, and West Texas in the south (Hall 1981; Davis and 

Schmidly 1994). Sixteen subspecies are recognized currently, three of which will 

be addressed herein {R. m. megatotis, R. m. aztecus, R. m. dychei). These three 

subspecies occupy an area that spans the Trans-Pecos and Llano Estacado 

regions of West Texas, as well as north through Oklahoma, Kansas, and 

Nebraska. 

The species originally was named by Baird (1858) as Reithrodon 

megatotis; the type locality was designated as "near San Luis Springs, Sonora." 

Coues (1874) opined that the name Reithrodon should be used only for South 

American specimens. He proposed the name Ochetodon for the North American 

forms, and placed Reithrodon megatotis Baird (1857) in synonymy with 

Ochetodon humutis. 

Merriam (1892) demonstrated that Reithrodontomys Giglioli (1858) 

preceded Ochetodon, consequently establishing the currently accepted name for 

the genus. The following year, Allen (1893) refuted Coues (1874) and 

reestablished the name R. megatotis for thirteen specimens from New Mexico 

and Utah. This decision was the result of comparison of these new specimens 

with the type skull and description provided by Baird (1858). Moreover, Allen 

(1893) tentatively recognized a new species from northwestern New Mexico and 

assigned the name R. aztecus to those specimens. 



Two years later, Allen (1895) published a revision of the genus 

Reithrodontomys, which involved the examination of 920 specimens. As In 1893, 

he supported recognition of R. megatotis as a distinct species, but did not 

consider R. aztecus as valid. In addition, he named R. dychei, based on 51 

specimens, designating the type locality as Lawrence, Kansas. He described Its 

range as eastern regions of Kansas and Nebraska, east to Missouri and 

southwestern Iowa. R. dychei nebrascensis was designated a subspecies, with 

a range spanning central and northeastern Nebraska, west to Colorado, and 

north to Montana. 

A. H. Howell (1914) provided a thorough revision of the genus, in which he 

realigned the relationships and status of several species and subspecies. He 

placed previously recognized species, R. aztecus and R. dychei, as subspecies 

of R. megatotis. The ranges of the subspecies were given, with R. m. megatotis 

occupying the broadest area from Nevada, southwest through Arizona, 

southwestern Texas, and Into Chihuahua, Mexico. Specimens located northeast 

of the range of R. m. megatotis were assigned to R. m. aztecus, and the range 

of R. m. dychei was described as the northern and easternmost extension of the 

species in Kansas, Nebraska, Iowa, Missouri, South Dakota, southern North 

Dakota, southeast Montana, eastern Colorado, and eastern Wyoming. Jones 

and Mursaloglu (1961) examined variation in R. megatotis on the central Great 

Plains, and reaffirmed Howell's conclusions regarding the subspecific status of R. 

m. dychei and R. m. aztecus. They characterized R. m. dychei as possessing 

darker pelage, as well as a shorter ear and rostrum. Jones and Mursaloglu 

(1961) also noted a relatively broad area of intergradation between these two 

subspecies, which made assignment of specimens to races difficult. 



In a series of publications, recent authors (Hollander et al. 1987; Jones et 

al. 1988; Choate 1991; Choate et al. 1992) have discussed the systematic status 

of R. megatotis in West Texas. In all cases, the need for careful study of 

geographic variation among populations of harvest mice in this area and adjacent 

regions was advocated. 

The present status of R. megatotis in West Texas and adjacent areas is a 

relevant question, which may be evaluated with newly acquired material In 

museum collections. Specimens are of sufficient numbers to allow a statistical 

assessment of geographic variation of R. megatotis. 



CHAPTER II 

NATURAL HISTORY 

Much of the data contained in the following sections which pertains to the 

natural history of this species, was obtained through examination of specimens 

housed in the Museum of Texas Tech University, and from information recorded 

by collectors on specimen tags. 

Reproduction 

R. megatotis breeds year-round in the warmer parts of its range (Hooper 

1952; Webster and Jones 1982). The data available for West Texas shows 

gravid females for all months, excluding January and February, with the earliest 

recorded date of pregnancy on 26 March and the latest date of pregnancy on 12 

December. Thus, it appears that R. megatotis in West Texas is capable of 

reproducing almost throughout the year. 

Lactating females were noted on specimen tags for March, April, May, 

September, and November. A lactating female was obtained on 27 March, the 

earliest recorded date of lactation for specimens examined. The latest recorded 

date for a lactating female was 8 November. Although it does not appear to be 

common, based on data taken from tags on specimens examined from West 

Texas, post-partum estrous occurs in this species. One specimen, collected 11 

September, Swisher County, Texas, was lactating and carrying 6 embryos. 

The number of fetuses ranged from 1 to 6, with an average of 3.7. 

Minimum to maximum crown-rump lengths of fetuses recorded for each month 

are: March, 6-8; April, 5-18; May, 4-10; June, 9; July, 2-20; August, 5-7; 

September, 4-18; October, 2-11; November, 5-27; December, 3. 



Data obtained from specimen tags of 173 males collected in West Texas 

provided information regarding breeding condition. Males with abdominal testes 

(abd) were recorded for October, November, January, and February. Males with 

testes In the scrotal position (scr) were recorded in every month. Reproductive 

data for males are congruent with the reproductive data for females, and support 

the conclusion that R. megatotis breeds throughout most of the year in West 

Texas. The ratio of males with testes in scrotal or abdominal condition varied 

with month, and throughout much of the year only the scrotal position of testes 

was recorded. Ranges of length of testis by condition, a ratio of number of 

specimens In abdominal or scrotal conditions, and sample sizes are listed by 

month as follows: January (abd 2-5, scr 2-7, 8:8, n=16), February (abd 3-7.5, scr 

4-6, 5:13, n=18), March (scr 5-9, n=15), April (scr 5-9, n=32). May (scr 2-9, 

n=20), June (scr 6-10, n=16), July (scr 6-11, n=18), August (scr=9, n=1), 

September (scr 5-6, n=5), October (abd 1-4, scr 4-9, 4:6, n=10), November (abd 

no length recorded, scr 2-10, 1:19, n=20), December (scr 2-9, n=4). 

The abdominal testes position does not appear to be related to age or 

locality. Specimens with testes recorded as abdominal differ in age, and have 

been taken from a wide range on the Llano Estacado of West Texas. Moreover, 

males have been collected In both conditions at the same locality. For example, 

of four adult males obtained on 9 January 1990, (Muleshoe National Wildlife 

Refuge, Bailey County), data from tags indicate 2 individuals with testes in the 

scrotal position and two individuals with abdominal testes. 

Pelage and Molt 

Juvenile pelage in R. megatotis, is shorter, darker, and sparser than that in 

adults. Pelage of juveniles is dark gray, with some brown Intermixed. In 



contrast, adults possess a thicker, brighter coat that seasonally varies In 

thickness. The dorsal surface consists of a basal, grayish-black layer of 

underfur, with guard hairs that are grayish-black basally, followed by a light buffy 

band, and black tips. Winter and summer pelages differ mainly in thickness, with 

the number of guard hairs on the venter and dorsum being fewer and shorter in 

the summer months. In winter, the under surface is white, because of an 

increase in the number of white-tipped gray hairs. Undoubtedly, the grayish 

appearance of the venter in summer is attributable to the decrease in number of 

guard hairs, allowing the basal gray portion of the hairs to be seen more clearly. 

The tail of R. megatotis is scantily haired and appears scaly. It Is distinctly 

bicolored; dark above and white below. Although the width of the dark band on 

the dorsum Is variable. It generally covers the majority of the dorsum, and when 

viewed from above, a sharp transition occurs between contrasting colors. 

Molting from juvenile to adult pelage occurs at an early age, possibly 

before the animals leave the nest (Jones and Mursaloglu 1961). Subsequent to 

individuals acquiring adult pelage, there is a semi-annual molt which results in a 

summer or winter coat. Generally, the spring molt occurs in April, May, or June. 

The summer to winter pelage transition typically occurs in October or November. 

The direction of molt is caudad, with dorsal replacement lagging behind the 

progress of molt on the venter. 

Habitat and Ecology 

The Southern High Plains or Llano Estacado of western Texas and 

eastern New Mexico, is the southernmost extension of the Great Plains. This 

large plateau possesses little topographic relief, but the edge of the caprock is 

marked by sharp cliffs to the north and east, whereas to the west, the sharp 



edges of the caprock are not present. The southern boundary is Indistinct, as the 

plateau gradually merges with the Monahans Sandhills and adjacent areas. The 

Southern High Plains is characterized as part of the Short-Grass Plains Blotic 

District of the Kansan Biotic Province (Blair 1950). Characteristic vegetative 

communities include Evergreen Shrubland, Tall Grassland, Medium Tall 

Grassland, and Short Grassland (Diamond et al. 1987). 

Western harvest mice are primarily granivorous rodents specializing on 

seeds and small grains (Davis and Schmidly 1994). Consequently, they inhabit 

grassy or weedy habitats which provide food and cover. R. megatotis often is 

found along weedy banks of streams, marshes, and Irrigation ditches, as well as 

in grass meadows and along fencerows characterized by grass, weed, and brush 

associations (Davis 1974; Hoffmeister 1986; Choate 1991). 



CHAPTER III 

MATERIALS AND METHODS 

Four external measurements (total length, length of tail vertebrae, length 

of hind foot, length of ear) were obtained from information recorded by collectors 

on specimen labels. Eleven cranial measurements were taken using Fowler 

Ultra-Cal II digital calipers, and were recorded to the nearest one-hundredth of a 

millimeter. The small size of the skull of Reithrodontomys megatotis necessitated 

use of a dissecting microscope (magnification- 25X) to properly obtain certain 

measurements (length of palate, length of molar toothrow, length of incisive 

foramen, length of diastema). Cranial characters were selected based on their 

utility in discriminating species and subspecies as demonstrated in the 

systematic treatments of the genus by Hooper (1952) and Hoffmeister (1986). 

All cranial measurements were made in a consistent fashion on the right side of 

the skull when possible (Figure 1). Descriptions of each cranial dimension are: 

Greatest Length of Skull (A-A).~The greatest distance from posteriormost 

extension of occipital to the anteriormost edge of the incisors. 

Zygomatic Breadth (B-B).~The greatest distance across the zygomatic 

arches perpendicular to the long axis of the skull. 

Breadth of Braincase (C-C).~The greatest width of bralncase posterior to 

the zygomatic arches and perpendicular to the long axis of the skull. 

Depth of Cranium (D-D).~The greatest height of the cranium as measured 

from a horizontal plane passing from the ventral surface of the auditory bullae 

and tips of the incisors to the dorsalmost extension of the cranium. Calipers 

were zeroed for the height of the slide prior to placement of the skull on the slide. 

The measurement for Depth of Cranium (Figure 1) was then recorded directly 



from the caliper reading, because the height of the slide had already been 

subtracted when the calipers were zeroed. Skulls in which the auditory bullae or 

incisors were damaged or missing were not considered for this character. 

Interorbital Constriction (E-E).-The shortest width across the frontals. 

Breadth of Rostrum (F-F).-The greatest distance across the rostrum at 

the posterior edge just anterior to the zygomatic plate. 

Length of Rostrum (G-G).~The linear distance from the shallow notch on 

the superior edge of the zygomatic arch, located lateral to the lacrimal bone, to 

the anteriormost point of the nasal. 

Length of Palate (H-H).~The shortest length of the palate from the 

posterior edge of the incisive foramina to the anterior edge of the mesopterygoid 

fossa. 

Length of Molar Toothrow (l-l).~The distance from the posterior edge of 

the alveolus of M3 to the anterior edge of the alveolus of M l . 

Length of Incisive Foramen (J-J).~The greatest length of one of the 

Incisive foramen. 

Length of Diastema (K-K).~The linear distance from the anterior edge of 

the alveolus of Ml to the posterior edge of the alveolus of the incisor. 

Statistical tests were performed using the SPSS statistical package for 

Macintosh (SPSS, Inc. 1994). Only cranial measurements were included In most 

statistical tests because of the inherent bias introduced when external 

measurements recorded by many different preparators are obtained from 

specimens labels. Moreover, for some of the tests, any missing values would 

result In removing the specimen from the analysis, therefore reducing sample 

sizes. However, external measurements are included in the list of summary 

statistics for each group and in the discriminant function analysis to provide 
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greater discriminatory power. Discussions of the tests employed and the 

rationale for choosing those tests is provided In the sections on nongeographic 

and geographic variation. 

Accounts of subspecies are arranged alphabetically and begin with an 

abbreviated synonomy, which lists citations and type localities. Subsequent 

sections of the accounts include a description of the geographic distribution of 

the subspecies, morphological comparisons to other subspecies, and remarks 

pertaining to subspecies. A list of specimens examined is provided at the end of 

each account. Localities are arranged alphabetically by county, and within each 

county, are listed from north to south and, at the same latitude, from west to east. 

Not all specimens examined were mapped because crowding of symbols would 

have reduced the clarity of illustration. Localities that are not mapped are 

italicized in the list of specimens examined. 

11 
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Figure 1 . - Skull of adult Reithrodontomys megatotis in ventral, dorsal, and lateral 
view. Cranial dimensions utilized in the analyses are indicated by capital letters. 
Refer to text for specific descriptions of each measurement. 
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CHAPTER IV 

NONGEOGRAPHIC VARIATION 

Nongeographic variation manifests In different ways. Including sexual 

dimorphism and effects of age on size. To properly address the effects of 

nongeographic variation, all specimens were classified according to sex and age. 

Specimens were assigned to age categories based on pelage and wear of upper 

molars (M3 in particular). Categories of age for R. megatotis follow those of 

Hoffmeister (1986) as listed below: 

Age category 2.~Specimens with no confluent dentine canal between 

protocone, paracone, and metacone on M3. 

Age category 3.~Specimens with a confluent dentine canal between 

protocone and paracone, but metacone isolated on M3. Additionally, no dentine 

canal present from anterocone to protocone or between paracone and hypocone 

on Ml. 

Age category 4.~Speclmens with a confluent dentine canal connecting all 

three cones on M3. Additionally, a confluent dentine canal connecting 

anterocone, protocone, paracone, and hypocone present on M1. 

Age category 5.-Specimens with increased wear of the cones and first 

and second primary folds on M3 reduced. 

Age category 6.~Speclmens which lack all three cones and enamel 

appears as circular area on M3. 

No single sample possessed an adequate number of individuals in 

categories representing combinations of age and sex, to afford statistical power 

to quantitative analyses. In each sample, age classes 2, 3, and 6 were 

underrepresented as compared to age classes 4 and 5. All members of age 

13 



classes 4, 5, and 6 were considered adults based on examination of dentition 

and pelage. To minimize the effects of age, only adults (age classes 4, 5, and 6) 

were included in subsequent analyses of sexual dimorphism and geographic 

variation. 

Secondary sexual variation is not widespread In R. megatotis. In a 

comparison of means of 20 males and 20 females of R. sumichrasti. Hooper 

(1952) found no evidence of significant variation due to sex. Consequently, in his 

systematic revision of the genus In Latin America, he did not separate the sexes 

of R. megatotis or any other species of the genus Reithrodontomys. Other 

authors have examined single samples of R. megatotis and found no significant 

differences between males and females (Jones and Mursaloglu 1961; 

Hoffmeister 1986). However, Choate (1991) noted that R. megatotis on the 

Llano Estacado did exhibit secondary sexual dimorphism, but the direction of 

expression differed among populations. 

The evidence from these previous Investigations of sexual dimorphism 

(Jones and Mursaloglu 1961: Hoffmeister 1986; Choate 1991) has resulted in 

two questions. Does variation due to sex exist for any or all of the groups on the 

Llano Estacado, and Is there a geographical component Involved in the manner 

in which sexes differ? To address these questions, a two-way multivariate 

analysis of variance (program MANOVA), with sex and locality as main factors, 

was performed. The method used to pool specimens is discussed In the section 

on geographic variation. 

Results of the two-way MANOVA indicate no significant interaction 

between locality and sex (p = 0.925). This implies that males and females differ 

in the same way at all localities. In addition, no significant differences were 

detected as a consequence of sex (p = 0.084). Variation due to sex and locality 

14 



was addressed for each individual character through the use of two-way analysis 

of variance (program ANOVA). No significant interaction between locality and 

sex was detected, nor were any significant differences between sexes detected 

for any of the eleven cranial characters. This indicates that the extent of 

secondary sexual dimorphism in R. megatotis from the Llano Estacado is minor. 

15 



CHAPTER V 

GEOGRAPHIC VARIATION 

To evaluate geographic variation, specimens were pooled to secure 

adequate sample sizes (at least 20 individuals) for statistical analysis of the data. 

When pooling specimens, care was taken to minimize the distance between 

specitic localities included in a group, and to prevent crossing currently 

recognized subspecific boundaries (Hall 1981; Choate 1991), as well as 

biogeographic barriers that could restrict dispersal. Following these criteria, six 

localities (Figure 2) were analyzed from the Llano Estacado: 

Group 1-Castro County, 

Group 2~Lamb and Hale counties. 

Group 3~Lubbock and Crosby counties. 

Group 4~Cochran and Hockley counties, 

Group 5~Yoakum and Terry counties. 

Group 6~Lynn and Dawson counties. 

All specimens not Included in a grouped locality were treated as unknowns In the 

analyses. 

Geographic variation was evaluated using a two-way MANOVA with sex 

and group locality as main factors. As reported earlier, no significant Interaction 

between the two main factors was detected. A significant result was obtained for 

variation due to group locality (P< 0.001), indicating that at least one of the 

localities differed from another. 

To uncover the variables contributing to the differences detected in the 

MANOVA, a two-way analysis of variance (ANOVA), with group locality and sex 
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as main factors, was carried out for each cranial measurement. Although results 

of MANOVA did not indicate significant secondary-sexual dimorphism, the 

presence of secondary-sexual variation, and its interaction with geographic 

variation may prevent detection of true differences among groups (Willig et al. 

1986; Willig and Hollander 1995). Essentially, two-way ANOVA removes 

variation attributable to one factor, and allows direct examination of the effects of 

the other factor (Sokal and Rohlf 1981). Thus, for each cranial character, sex 

differences as well as variation among localities may be properly evaluated. 

Differences were detected (Table 2) between or among some of the groups for 8 

of the 11 cranial characters (breadth of braincase, breadth of rostrum, depth of 

cranium, greatest length of skull, length of diastema, length of palate, length of 

rostrum, zygomatic breadth). 

Multiple range tests were then conducted on each character to ascertain 

which groups were significantly different for that character. The Bonferroni test 

(SPSS, Inc. 1994) was employed to evaluate each character (Table 2). This 

method makes pairwise comparisons between the group means using t-tests, but 

adjusts the significance level to maintain an acceptable level (0.05) of 

experlmentwise error (SPSS, Inc. 1994). 

The results of the multiple range tests (Table 2) show group 6 to be 

distinct from groups 1 and 2 for 5 of the 8 significant cranial characters. Group 4 

was distinct from groups 1 and 2 for 4 of the 8 significant characters. As is 

evident when comparing means, groups 6 and 4 consistently averaged smaller 

for most of the characters, whereas groups 1 and 2 averaged larger. Group 3 

does not show significant differences from any group; means for each character 

are Intermediate when compared to means of other groups. The character 

means of group 5 are large in comparison to other groups, and the multiple range 
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tests display significant differences between groups 4 and 5 for 3 of 8 significant 

characters. 

Because group 5 is adjacent to groups 4 and 6, a close phenetic 

association of this group with adjacent groups would be expected. However, the 

results do not support this expectation. Group 5 forms homogeneous subsets 

with groups 1, 2, and 3 for all 8 cranial characters Included in the analysis. 

Groups 5 and 6 are distinct for only one of the characters, (breadth of rostrum), 

but more importantly, group 5 does not appear to be distinct from groups 1 and 2, 

as is seen for group 6. Group 5 averages much larger for the characters, as 

compared to groups 4 and 6. In fact, the means of group 5 are much more 

closely aligned with groups 1, 2, and 3 to the north, than with its geographical 

neighbors, groups 4 and 6. 

Discriminant function analysis (DFA, program DISCRIMINANT) was 

performed to determine how well the individual members of each group could be 

assigned correct membership to their respective groups. The analysis attempts 

to formulate a function of variables which maximizes differences among groups 

and minimizes differences within groups, and thus allows for discrimination of 

individuals. Both cranial and external measurements were included In the 

analysis, so as not to Ignore a character which could prove important in 

discriminating among the groups. Each of the six grouped localities were divided 

according to sex, and the twelve resultant groups, as well as all specimens not 

assigned to a group (unknowns), were subjected to the DFA. Groups 1 through 

6 represented the males at each of the 6 group localities, and groups 7 through 

12 represented the females at each of the 6 group localities (1 through 6, 

respectively). This methodology permits detection of patterns of 

misclassifications because of differences between sexes. 

18 



The overall correct classification rate for grouped cases was equal to 29.5 

percent. For males (Table 3), groups 1 and 6 exhibited a correct classification 

rate 3 to 4 times higher than groups 2 through 5 (47.8 percent, 41.4 percent). 

For females at the 6 localities (Table 4), a slightly higher correct classification 

rate was seen when compared with percentages for males. Group 7 exhibited 

the greatest percentage of correctly classified cases at 81.8 percent. The 

remaining groups (8 through 12) exhibited a much lower percentage of 

individuals correctly assigned to each group. When sexes were combined and 

results for groups compared, 41.6 percent of grouped cases were correctly 

classified. Thus a higher classification rate was evident, but overall percentages 

were still low (Table 5). 

The DFA results exhibit a pattern in which the grouped localities to the far 

north and far south on the Llano are correctly classified at a slightly higher rate 

than those groups located in the middle of the Llano. Moreover, examination of 

pair-wise F statistics obtained from DFA Indicate that groups 1 and 7, males and 

females of the northernmost group, are significantly different from all other 

groups. 

The results of the DFA classlflcatory phase for the unknowns did not 

conform to expected outcomes in all cases. Specimens located to the north of 

group 1, were most often assigned to groups 4 and 5 (27.8 percent, 33.3 

percent). The remaining groups each were assigned a few individuals, but 

remarkably, only one individual from localities north of group 1 was assigned to 

group 7 (females of group 1), and none were assigned to group 1. Of the 

unknown individuals from localities south of group 6, 43.2 percent were assigned 

to groups 5 and 6, whereas the remaining specimens from southern counties 
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were distributed evenly throughout male and female groups corresponding to 

groups 1 to 5. 

Unknown individuals from within the areas adjacent to group localities, 

such as those from Hale and Floyd counties (north of group 3 and east of group 

2), were assigned membership to all groups, except 1,5, 7, and 9. Two 

ungrouped specimens from Lynn County, located east of group 5 and northeast 

of group 6, were each classitied with the group nearest it geographically. 

Of special interest is the grouping of specimens from Bailey and Lamb 

counties, because they are found in an area which represents the proposed 

boundary between the two subspecies on the Llano Estacado. Bailey County is 

divided diagonally in half, with specimens southwest of the taxonomic line 

ascribed to R. m. megatotis, and those to the northwest ascribed to R. m. 

aztecus. Included in this analysis were 8 specimens from a single locality 

assignable to R. m. aztecus, and 14 specimens from two localities of supposed 

R. m. megatotis. These individuals were not assigned to any grouped locality, 

but were treated as unknowns. Five of the 8 northwestern individuals were 

classified with females of groups 2 and 3. The 14 southwestern Individuals 

presented a bimodal association pattern, with 73.3 percent classified with group 

localities south of the proposed subspecific boundary, and the remaining 26.7 

percent classified with group localities north of the taxonomic line. 

The northeast corner of Hockley County is also bisected by the previously 

postulated subspecific division. Twenty-five specimens were collected from a 

single locality in this boundary area, and 21 were included and treated as 

unknowns in the DFA. Classification results for this single population of western 

harvest mice did not indicate an association of mice from this population with any 

particular group. Instead, individuals were associated with groups found across 
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the Llano Estacado. This is a surprising result when one considers the 

geographical distances involved. 

Discussion 

The results of the suite of statistical analyses allow for a reexamination of 

geographic variation in R. megatotis, and a reevaluation of subspecific divisions 

as they presently exist on the Llano Estacado. The outcome of many of the tests 

are equivocal, and lead to uncertainty concerning the systematic status of the 

species. 

Results of MANOVA Indicate significant differences among the 

populations, and results of the univariate tests highlight 8 cranial characters 

which significantly contribute to the differences. It is apparent that differences 

among populations on the Llano exist; however, the extent of the variation is 

limited. Additional difficulties arise when an attempt is made to evaluate the 

variation In terms of a taxonomic category at the level of the subspecies. 

Results of multiple range test Indicate significant differences between the 

southernmost group (6) and the two groups located at the northern extreme (1, 

2). Although the remaining groups might be expected to be intermediate or to 

group with one extreme or the other, this is not the case. Group 4 tentatively can 

be associated with group 6, and group 3 could be considered an intermediate, 

heterogeneous group. Group 5 is an anomaly. It does not show a strong affinity 

with the groups In closest geographic proximity, but instead shows an association 

with the two northern groups (1, 2). 

The DFA results demonstrate only males and females of group 1 exhibit a 

high percentage (73.5 percent) of correct assignment of Individuals. This leads 

to the conclusion that although there is variation In R. megatotis on the Llano 
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Estacado, it is not of a sufficient magnitude to constitute subspecific boundaries, 

and the current division of subspecies on the Llano does not reflect geographic 

variation in phenetic characters. 

The existence of a larger sized race on the northern portion of the plateau 

Is a localized phenomenon in the close vicinity of groups 1 and 2, and does not 

extend to individuals found north of those localities. Moreover, the means of 

characters for group 5 are are similar to those of groups 1 and 2, and therefore 

prevent a reliable demarcation of two subspeciesin the region. 

A thorough explanation of historical distributional patterns of this species 

is difficult with available material. The status and distribution of R. ni. aztecus 

has never been well understood, and its validity as a distinct subspecies in West 

Texas Is questionable. The patterns of geographic variation exhibited by R. 

megatotis on the Llano Estacado may be a consequence of the expansion of R. 

m. dychei irom the north and west, or of R. m. megatotis irom the south and 

west, thus reducing the geographical range of R. m. aztecus. Further study of 

specimens from surrounding areas and larger sample sizes from areas on the 

Llano Estacado Is necessary before conclusions relative to the taxonomic status 

of R. m. aztecus can be made. 

22 



Table 1 .--Summary statistics for Reithrodontomys megatotis at several localities 
on the Llano Estacado. Information and symbols include: sample size (N), 
group means, standard deviation (SD), standard error (SE), and range. 

Group 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

N 

37 
44 
21 
24 
23 
46 

37 
44 
21 
24 
23 
46 

37 
44 
21 
24 
23 
45 

37 
44 
21 
24 
23 
45 

Mean SD 

Breadth of Braincase 

10.26 
10.25 
10.07 
9.96 
10.20 
10.08 

0.30 
0.22 
0.20 
0.40 
0.24 
0.18 

Interorbital Constriction 

3.14 
3.20 
3.15 
3.16 
3.16 
3.16 

Length of 

3.45 
3.53 
3.47 
3.47 
3.46 
3.40 

0.12 
0.12 
0.11 
0.14 
0.14 
0.12 

Palate 

0.14 
0.15 
0.15 
0.16 
0.18 
0.18 

Length of Molar Toothrow 

3.43 
3.48 
3.42 
3.46 
3.49 
3.43 

0.11 
0.15 
0.11 
0.12 
0.18 
0.12 

SE 

0.05 
0.03 
0.04 
0.08 
0.05 
0.03 

0.02 
0.02 
0.02 
0.03 
0.03 
0.02 

0.02 
0.02 
0.03 
0.03 
0.04 
0.03 

0.02 
0.02 
0.02 
0.03 
0.04 
0.02 

Range 

9.66-11.03 
9.74-10.77 
9.73-10.45 
9.25-10.62 
9.67-10.70 
9.55-10.47 

2.92-3.46 
2.95-3.46 
2.93-3.32 
2.99-3.47 
2.84-3.40 
2.87-3.36 

3.17-3.68 
3.19-3.82 
3.18-3.73 
3.11-3.76 
3.14-3.80 
3.04-3.69 

3.22-3.67 
3.17-3.79 
2.93-3.32 
3.18-3.69 
3.23-3.83 
3.18-3.65 
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Table 1 .--continued. 

Group 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

N 

37 
43 
20 
24 
22 
45 

37 
44 
21 
24 
22 
45 

37 
44 
21 
24 
23 
45 

26 
43 
21 
23 
20 
36 

Mean SD 

Breadth of Rostrum 

3.63 
3.60 
3.65 
3.61 
3.68 
3.56 

0.14 
0.14 
0.14 
0.15 
0.16 
0.14 

Length of Incisive Foramen 

4.52 
4.42 
4.44 
4.37 
4.51 
4.44 

0.21 
0.18 
0.27 
0.26 
0.25 
0.20 

Length of Diastema 

5.31 
5.14 
5.18 
5.04 
5.17 
5.06 

Length 

7.66 
7.62 
7.53 
7.37 
7.59 
7.36 

0.20 
0.20 
0.22 
0.27 
0.25 
0.21 

of Rostrum 

0.33 
0.27 
0.42 
0.44 
0.40 
0.30 

SE 

0.02 
0.02 
0.03 
0.03 
0.03 
0.02 

0.03 
0.03 
0.06 
0.05 
0.05 
0.03 

0.03 
0.03 
0.05 
0.05 
0.05 
0.03 

0.06 
0.04 
0.09 
0.09 
0.09 
0.05 

Range 

3.34-3.96 
3.28-3.81 
3.45-3.96 
3.34-3.95 
3.39-3.95 
3.24-3.90 

4.16-4.84 
4.05-4.71 
3.98-5.00 
3.92-5.04 
3.99-5.11 
3.97-4.92 

4.85-5.62 
4.61-5.62 
4.81-5.56 
4.53-5.47 
4.58-5.62 
4.68-5.54 

7.13-8.44 
7.02-8.16 
6.96-8.37 
6.46-8.08 
6.85-8.08 
6.79-7.98 
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Table 1 .--continued. 

Group 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

N 

37 
43 
21 
24 
23 
45 

36 
41 
20 
22 
23 
41 

37 
43 
21 
24 
23 
45 

34 
43 
20 
24 
23 
46 

Mean SD 

Depth of Cranium 

7.97 
8.03 
7.97 
7.84 
8.09 
7.98 

0.28 
0.21 
0.21 
0.30 
0.20 
0.20 

Zygomatic Breadth 

10.79 
10.76 
10.67 
10.45 
10.66 
10.53 

0.33 
0.31 
0.31 
0.36 
0.30 
0.26 

Greatest Length of Skull 

20.20 
20.06 
19.92 
19.55 
20.12 
19.64 

Total 

145.29 
138.98 
138.80 
131.83 
140.83 
135.15 

0.59 
0.57 
0.68 
0.83 
0.69 
0.51 

Length 

7.31 
8.92 
12.53 
11.05 
7.74 
7.15 

SE 

0.05 
0.03 
0.05 
0.06 
0.04 
0.03 

0.06 
0.05 
0.07 
0.08 
0.06 
0.04 

0.10 
0.09 
0.15 
0.17 
0.14 
0.08 

1.25 
1.36 
2.80 
2.26 
1.61 
1.05 

Range 

7.43-8.50 
7.71-8.55 
7.43-8.45 
7.21-8.47 
7.60-8.34 
7.43-8.51 

9.90-11.32 
9.96-11.40 

10.14-11.31 
9.82-11.05 

10.25-11.33 
9.92-11.14 

18.98-21.33 
18.50-21.11 
18.89-21.03 
17.86-20.95 
18.38-21.17 
18.53-20.64 

131.00-161.00 
119.00-159.00 
123.00-164.00 
111.00-150.00 
121.00-155.00 
118.00-151.00 
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Table 1 .--continued. 

Group 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

N 

34 
43 
20 
24 
23 
46 

34 
44 
21 
24 
23 
46 

34 
44 
21 
24 
23 
46 

Mean SD 

Length of Tail Vertebrae 

65.5 
66.63 
66.75 
63.13 
68.78 
67.00 

4.51 
4.68 
7.64 
7.95 
6.16 
5.17 

Length of Hind Foot 

17.62 
17.09 
16.19 
16.42 
16.70 
16.37 

Ear 

14.15 
14.44 
13.81 
13.04 
13.78 
13.83 

1.13 
0.80 
0.93 
1.98 
1.29 
0.71 

Length 

0.78 
1.00 
1.54 
0.91 
0.95 
0.68 

SE 

0.77 
0.71 
1.71 
1.62 
1.28 
0.76 

0.19 
0.12 
0.20 
0.40 
0.27 
0.10 

0.13 
0.15 
0.34 
0.19 
0.20 
0.10 

Range 

58.00-77.00 
55.00-76.00 
54.00-82.00 
49.00-76.00 
55.00-80.00 
54.00-79.00 

15.00-20.00 
15.00-19.00 
15.00-19.00 
10.00-18.00 
13.00-20.00 
15.00-18.00 

12.00-15.00 
13.00-17.00 
10.00-17.00 
11.00-14.00 
12.00-16.00 
12.00-15.00 
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Table 2.-Results of two-way analyses of variance for locality, and 
Bonferroni's multiple range test. An asterisk indicates a significant 
difference between groups at the 0.05 level. Groups are listed for 
each significant cranial character in order of ascending means. Also 
given for each group, are sample sizes (N). 

Group MRT Mean N 

Breadth of Braincase 

4 
3 
6 
5 
2 
1 

6 
2 
4 
1 
3 
5 

4 
3 
1 
6 
2 
5 

4 3 6 5 2 1 

* 
* * 
* * 

6 2 4 1 3 5 

* 

4 3 1 6 2 5 

* 
* 

9.96 
10.07 
10.08 
10.20 
10.25 
10.26 

Breadth of R 

3.56 
3.60 
3.61 
3.63 
3.65 
3.68 

24 
21 
46 
23 
44 
37 

ostrunr 

45 
43 
24 
37 
20 
22 

Depth of Cranium 

7.84 
7.97 
7.97 
7.98 
8.03 
8.09 

24 
21 
37 
45 
43 
23 

< 0.001 

0.013 

0.014 
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Table 2.-continued. 

Group MRT Mean N 

Greatest Length of Skull 

4 
6 
3 
2 
5 
1 

4 
6 
2 
5 
3 
1 

6 
1 
5 
4 
3 
2 

6 
4 
3 
5 
2 
1 

4 6 3 2 5 1 

* * 
* 
* * 

4 6 2 5 3 1 

* * * 

6 1 5 4 3 2 

* 

6 4 3 5 2 1 

* 
* 

19.55 
19.64 
19.92 
20.06 
20.12 
20.20 

Length of Dli 

5.04 
5.06 
5.14 
5.17 
5.18 
5.31 

24 
45 
21 
43 
23 
37 

astemi 

24 
45 
44 
23 
21 
37 

Length of Palate 

3.40 
3.45 
3.46 
3.47 
3.47 
3.53 

Length of R 

7.36 
7.37 
7.53 
7.59 
7.62 
7.66 

45 
37 
23 
24 
21 
44 

ostrun' 

36 
23 
21 
20 
43 
26 

< 0.001 

< 0.001 

0.014 

< 0.001 

28 



Table 2.-continued. 

Group MRT Mean N 

Zygomatic Breadth 

< 0.001 4 
6 
5 
3 
2 
1 

4 6 5 3 2 1 

* * 
* * 

10.45 
10.53 
10.66 
10.67 
10.76 
10.79 

22 
41 
23 
20 
41 
36 
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Figure 2.-Map showing localities of specimens examined for Reithrodontomys 
megatotis on the Llano Estacado in Texas. Individual localities are represented 
by a dot; group localities are indicated by number. A description of group 
localities is given in the section on geographic variation. Refer to specimens 
examined for corresponding specific localities and sample sizes. 
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Table 3.-Results of discriminant function classification for male geographic 
groups (1-6) of Reithrodontomys megatotis. 

Predicted 
Group 

1 

7 

2 

8 

3 

9 

4 

10 

5 

11 

6 

12 

1 

11 

3 

1 

3 

1 

0 

3 

0 

0 

1 

0 

0 

2 

1 

1 

3 

3 

3 

0 

2 

0 

3 

1 

1 

1 

Actual 
3 

0 

0 

1 

0 

0 

1 

0 

4 

1 

1 

0 

0 

Group 
4 

1 

0 

1 

1 

1 

1 

2 

3 

3 

0 

2 

0 

(Males) 
5 

1 

0 

2 

1 

2 

3 

1 

1 

3 

1 

3 

0 

6 

0 

0 

1 

0 

1 

7 

0 

2 

5 

0 

12 

1 
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Table 4."Results of discriminant function classification for female geographic 
groups (7-12) of Reithrodontomys megatotis. 

Predicted 
Group 

1 

7 

2 

8 

3 

9 

4 

10 

5 

11 

6 

12 

7 

2 

9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

1 

1 

2 

7 

2 

2 

2 

0 

1 

4 

0 

2 

Actual 
9 

0 

1 

0 

0 

1 

3 

0 

1 

2 

0 

1 

3 

Group 
10 

0 

0 

1 

0 

1 

0 

1 

3 

1 

1 

1 

1 

(Females) 
11 

0 

1 

0 

1 

1 

0 

0 

0 

0 

1 

1 

0 

12 

0 

0 

1 

1 

1 

0 

1 

4 

2 

0 

5 

2 
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Table 5.-Percentage of correct classification from 
discriminant function analysis for combined groups 
of male and female Reithrodontomys megatotis. 

Group 

1 or7 

2 or 8 

3 or 9 

4 or 10 

5 or 11 

6 or 12 

Correct Classification 

73.5 % 

35.0 % 

25.0 % 

37.5 % 

21.7 % 

43.5 % 
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CHAPTER VI 

ACCOUNTS OF SUBSPECIES 

Reithrodontomys megatotis aztecus Allen 

Reithrodontomys aztecus J. A. Allen, Bull. Amer. Mus. Nat. Hist., 5:79, 

1893. Holotype from La Plata, San Juan Co., New Mexico. 

Reithrodontomys megatotis aztecus, Howell, N. Amer. Fauna, 36:1-97, 

1914. 

Distributlon.-Known from the Four-Corners Region of Arizona, Utah, New 

Mexico, and Colorado, east to the northern portion of the Texas Panhandle, the 

Oklahoma Panhandle, and the southwestern corner of Kansas. 

Comparlsons.-Compared to R. m. megatotis, geographically adjacent to 

the south, R. m aztecus averages larger overall in total length, length of hind foot, 

and ear length, with means of 145.29,17.62, and 14.15, respectively. The 

overall width of the cranium of R. m. aztecus is greater than that of R. m. 

megatotis, especially in the breadth of braincase and zygomatic breadth. 

Moreover, a longer rostrum is typical of individuals of aztecus. 

Remarks.-The status of this race in Texas was addressed by Jones and 

Mursaloglu (1961) and Jones et al. (1988). The former authors had only three 

specimens available from the Panhandle of Texas. Based primarily on external 

pelage characteristics and measurements, they assigned those individuals to R. 

m. aztecus. Jones et al. (1988) commented on the paucity of specimens 

available to Jones and Mursaloglu (1961), and noted that measurements from a 

new series (19 specimens) obtained from the same region resembled the 

external and cranial dimensions of typical R. m. dychei. The results of this study 

indicate widespread size variation among members of R. megatotis on the 
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Panhandle of Texas, although a slight Increase in size is characteristic of certain 

populations In the northern areas of the Llano Estacado. Consequently, it is 

difficult to assign individuals to any subspecies. 

Reithrodontomys megatotis aztecus 

Specimens examined. - Total of 187, all from Texas and housed in the 

Museum of Texas Tech University. Armstrong Co. (U): 18.5 mi. S, 3 mi. W 

Crane, 1. Bailey Co. (U): 6 mi. S, 1 mi. E Muleshoe, 8. Briscoe Co. (U): 6 mi. 

S, 4 mi. E Silverton, 2. Carson Co. (U): 1 mi. S, 3 mi. W Groom, 5. Castro Co. 

(1): 5.5 mi. S, 2.5 mi. W Dimmit, 38. Crosby Co. (3): 1 mi. E Lorenzo, 10. Deaf 

Smith Co. (U): 10 mi. N, 3.5 ml. W Hereford, 1. Dickens Co. (UV. I m i . N,4mi. 

E McAdoo, 6. Floyd Co. (U): 1.5 mi. N, 3 ml. E South Plains, 4; 1 mi. S, 6 mi. E 

South Plains, 2; 1 mi. N, 10 mi. W Floydada, 2; 6 mi. S Floydada, 1. Gray Co. 

(U): 6 ml. N, 7 mi. E Groom, 3. Hale Co.: 1.5 mi. N, 15.5 mi. E Hale Center, 3; 

0.5 mi. N, 11.5-12.5 mi. W Hate Center, 3; (2) 4 mi. N, 5.5 mi. W Cotton Center, 

18. Hockley Co. (U): 1 mi. N, 1 mi. W Roundup, 25. Lamb Co. (2): 4-5 mi. S, 

2.5 mi. E Earth, 12; 6 mi. S Spring Lat<e, 2; 5.5 mi. S of Otton Dumpground, 2; 6-

7 mi. S Olton, 8; 6.5 mi. N, 0.5 mi. E Fieldton, 1; 10.6 mi. N Spade, 3. Lubbock 

Co. (3): 12 mi. N, 2 mi. E Idalou, 5; 1 mi. N Lubbocl<, 5; Lubboct< (south), 2; 2 mi. 

ELubboct<,2. Motiev Co. (U): 10 mi. W Roaring Springs, 3. Oldham Co. (U): 5 

mi. W Adrian, 2. Potter Co. (U): 7 mi. S, 7 mi. W Fritch, 1. Randall Co. (U): 6.5 

ml. N, 8 ml. E Happy, 1. Roberts Co. (U): 7.5 mi. N, 5 mi. W Miami, 1. Swisher 

Co. (U): 3 mi. S Wayside, 1; 1 ml. N, 2 mi. W Vigo Park, 1. Wheeler Co, (U): 6 

mi. N, 5 mi. W New Mobeetie, 2. 
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Reithrodontomys megatotis megatotis Baird 

Reithrodon megatotis Baird, Mam. N. Am. 451, 1858. Holotype from 

between Janos, Chihuahua, Mexico, and San Luis Springs, Grant Co., New 

Mexico. 

Reithrodontomys megatotis Allen, Bull. Amer. Mus. Nat. Hist., 5:79, 1893. 

Distribution.-Known from Arizona, Utah, and Idaho, west to the central 

portions of California, Oregon, and Washington, and extending north into 

southwestern Canada. Also Included within the range of this subspecies is the 

southern third of New Mexico and much of central Mexico. The distribution in 

Texas includes the Trans-Pecos region and a portion of the Llano Estacado. 

Comparlsons.-See account of R. m. aztecus. Average measurements of 

external characters are total length, 135.15; length of hind foot, 16.37; and ear 

length, 13.83. 

Remarks: Based on the outcome of this study, a possible explanation for 

the geographic variation is that this subspecies has dispersed north on the Llano 

Estacado and reduced the range of R. m. aztecus. It may have expanded its 

range in a northward direction in New Mexico as well. The distinction of R. m. 

megatotis from R. m. aztecus in these two regions is minimal, and the correct 

assignment of subspecific status for specimens In the central and northern 

portions of Texas and New Mexico may be to align them with R. m. megatotis 

(see R. m. aztecus account for alternate hypothesis). 

Reithrodontomys megatotis megatotis 

Specimens examined. - Total of 180, all from Texas and housed in the 

Museum of Texas Tech University. Andrews Co.(U): 4 mi. N, 9 mi. W Andrews, 

2; 3 ml. N, 11 mi. W Andrews, 2. Bailev Co. (U): 8.5 mi. S, 16.5 mi. W 
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Muleshoe, 5; Muleshoe National Wildlife Refuge, 11. Cochran Co. (4): 2 mi. W 

Whiteface, 7. Dawson Co. (6): 5 mi. S, 6 mi. W O'Donnell, 1; 6 ml. S, 4 mi. W 

O'Donnell, 3; 9 mi. E Welch, 1; 3 mi. WSW Welch, 2; 5.5 mi. S, 3 mi. W Welch, 1; 

7 mi. S, 4 ml. E Welch, 7; 9 ml. N, 4 ml. E Lamesa, 9; 10 mi. NE Lamesa, 10; 4 

mi. S, 3 mi. E Lamesa, 1. Ector Co. (U): 4 mi. W Goldsmith, 4; 1 mi. N Notrees, 

1; 8 mi. S Goldsmith, 1. Glasscock Co. (U): 8.5 mi. N, 7 mi. W Garden City, 5. 

Hockley Co. (4): 12 mi. N, 0-0.5 mi. W Levelland, 4; 6 mi. N, 0-0.5 ml. W 

Levelland, 9; 2 mi. N, 3 mi. E Smyer, 9; Levelland, 5; 8 mi. SW Levelland, 5. 

Howard Co. (U): 1 mi. N Luther, 3; 1 mi. S Luther, 2; 3.5 mi. S, 5 mi. W Big 

Spring, 4. Lynn Co.: (U) 4 mi. N, 3 mi. W New Home, 1; 3 ml. N, 1 mi. E 

Grassland, 1; 5.5 mi. S, 2 mi. W Grassland, 1; 1 ml. S, 0.5 ml. W New Moore, 9; 

21 mi. W O'Donnell, 2, (6) 11 mi. W O'Donnell, 3. Martin Co. (U): 7 ml. N, 1 ml. 

E Tarzan, 2; 10 mi. N, 5 mi. E Stanton, 2. Terry Co. (5): 3.5 mi. N, 10.5 mi. W 

Meadow, 2; 1 mi. S, 9 mi. W Meadow, 3; 1 mi. S, 4.5mi. Wl\/leadow, 7; 1 mi. S, 

1 mi. W Meadow, 4; 3 mi. N, 3 mi. E Brownfield, 1; 3 mi. S, 3.5 mi. W Browntield, 

2; 2 mi. N, 2-3 mi. W Wellman, 6; 4.5-5 ml. S, 4.5-5 mi. W Wellman, 8; 15 mi. S 

Brownfield, 1. Winkler Co. (U): 6 mi. N, 5-6 mi. W Notrees, 2 ; 6.5 mi. E Kermit, 

1; WintderCo. Airport, 11; 1 mi. W Winl<, 1. Yoakum Co. (5): 6 mi. S, 12 mi. E 

Plains, 2. 
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CHAPTER VII 

INTERSPECIFIC RELATIONSHIPS ON THE LLANO ESTACADO 

Two species of Reithrodontomys {R. megatotis, R. montanus) are 

sympatric on the Llano Estacado. Neither Is abundant In any region on the 

Llano, and few, well-definable ecological or morphological distinctions exist 

between species. R. megatotis and R. montanus are similar In size, coloration, 

and cranial proportions (Wilklns 1986). Hall (1981) Indicated that close 

comparison of a suite of characters often was needed for correct distinction 

among species. 

In general, R. megatotis is larger, with a tail that is equal to or longer than 

the head and body. R. montanus possesses a tall that Is shorter than the head 

and body, as well as a distinct, mid-dorsal stripe that is not as obvious as that in 

R. megatotis (Wilklns 1986). R. montanus prefers areas which provide ground 

cover, thus favoring open grassy or grass-forb associations, and is rarely taken in 

grass-brush associations (Wilklns 1986; Choate 1991). In contrast, R. megatotis 

is capable of tolerating greater variability of vegetation in its environment. Both 

species have been captured at the same localities, but R. megatotis is more 

abundant throughout this area. 

Phenotypic examination of available specimens Illustrated the difficulties in 

attempting to assign specific status to certain individuals from the Llano 

Estacado. Of special concern, were specimens assignable to the smaller 

subspecies, R. megatotis megatotis, as compared to the smaller species, R. 

montanus. To attempt to Identify a character or suite of characters which would 

allow Increased certainty in the assignment of species to specimens collected on 
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the Llano, DFA was performed with each species designated as an a priori 

group. 

A stepwise method of DFA was employed with the objective of developing 

a discriminant function axis which would include the characters that contribute 

most to the differences between the species. Utilizing the resultant function, 

group membership was predicted for each individual. 

The discriminant function was highly significant (< 0.001), and consisted of 

a total of 7 characters, Including 6 cranial dimensions (length of rostrum, length 

of incisive foramen, length of diastema, breadth of rostrum, breadth of braincase, 

interorbital constriction), and 1 external measurement (length of tail). Results of 

DFA indicate that of the cranial attributes included In the analysis, characteristics 

of the rostrum and breadth of the skull are of greatest Importance for separating 

R. megatotis and R. montanus. As expected, length of tail is an important 

discriminating external character. The results of the DFA corroborate and further 

detine the conclusions of StangI et al. (1993) who discussed a method of utilizing 

the measurement of interorbital constriction, to assist in identifying museum 

specimens of questionable specific status. In areas of sympatry, the two species 

are difficult to distinguish based on external characters alone, especially when 

comparing different age classes. Thus, careful examination of cranial attributes, 

such as those listed above, is needed for positive identification. 

The overall classification success rate of the DFA was 97.5 percent for all 

grouped cases. Individuals of R. montanus were correctly classitied for all cases, 

whereas R. megalotis\nd\\/\dua\s were correctly assigned 97 percent of the time. 

Of the individuals which were incorrectly classified, 4 were from group locality 4, 

whereas groups 3 and 6 each had one misclassified Individual. 
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Reithrodontomys montanus griseus 

Specimens examined.- Total of 113, all from Texas and housed in the 

Museum of Texas Tech University. Andrews Co.: 1 mi. S Frankel City, 3; 4 mi. 

N, 9 mi. W Andrews, 4; 3 mi. N, 11 mi. WAndrews, 4; 3 ml. N, 6 mi. W Andrews, 

1; 6 mi. S, 6 mi. E Andrews, 2; 7 mi. S, 3-4 mi. E Andrews, 2; 18 mi. N, 2 mi. E 

Kermit, 2. Bailey Co.: 3.2 mi. S, 7.5 mi. W Muleshoe, 1; 5.5 mi. S, 10 mi. W 

Muleshoe, 1; 8 ml. S, 11 ml. W Muleshoe, 1; Muleshoe NWR (18.4 mi. S 

Muleshoe), 4. Bordon Co.: 6 ml. N Gail, 1; 12 ml. S, 1 ml. W Gail, 3. Carson 

Co.: Pantex Research Farm (10 mi. E Amarillo), 4. Castro Co.: 5.5 mi. S, 2.5 

mi. W Dimmit, 19. Deaf Smith Co.: 8 mi. S, 2 mi. E Glenrlo, 2. Dickens Co.: 8 

mi. W, 3 mi. N Spur, 2. Ector Co.: 4 mi. N Notrees, 1. Floyd Co.: 1 mi. S, 6 mi. 

E South Plains, 2. Gaines Co.: 0.5 mi. S, 5.2 mi. E Seminole, 1; 4 mi. S, 9 mi. E 

Seminole, 1. Garza Co.: 8.5 t<m NE Southland, 2; 6.6 t<m NE Southland, 1; 4 mi. 

E Southland, 1; 6.6 t<m SE Southland, 2, 6 mi. S, 1 mi. S Post, 1; 1 mi. S, 9 mi. E 

Draw, 2. Gray Co.: 1 mi. S Laketon, 1. Hemphill Co.: Gene l-towe Wildlife 

Refuge, 2, 4 mi. S, 4 mi. E Miami, 2. Hockley Co.: 1 ml. N, 1 mi. W Roundup, 3. 

Howard Co.: 2.5 mi. SW Vealmoor, 1. Lubbock Co.: 5 ml. N Lubbock, 4; 4 ml. 

NW Lubbock (Lubbock Lakes Site), 1; 4th and Quat<er, Lubboct<, 6; Lubboct< 

(South), 7; 4 mi. S, 7 mi. E Lubbock, 2. 4.5-5 mi. N, 1-2 mi. E Slaton, 3; 3 mi. N 

Slaton, 1. Lynn Co.: 4 mi. N, 3 mi. W New Home, 1; 2-3 mi. S, 1 mi. E 

Grassland, 1. Martin Co.: 7 mi. N, 17 mi. W Stanton, 1. Potter Co.: 7mi. S, 7 

mi. W Fritch, 2. Randall Co.: Vic. Buffalo Lake Wildlife Refuge, 1. Roberts Co.: 

7.5 mi. N, 5 mi. W Miami, 2. Terry Co.: 1 mi. S, 4.5 mi. W Meadow, 1. Wheeler 

Co.: 6 mi. N, 5 mi. W New Mobeetie, 2. Winkler Co.: 6 mi. N, 5-6 mi. W 

Notrees, 3; 2 mi. NNWWint<, 1. Yoakum Co.: 5-6 mi. S, 12-13 mi. E Plains, 1. 
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104 103 102 101 100 

Figure 3.- Map showing localities of specimens examined for Reithrodontomys 
montanus on the Llano Estacado in Texas. Individual localities are represented 
by a dot. Refer to specimens examined section for corresponding specific 
localities and sample sizes. 
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