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ABSTRACT

During August, September and October 1970, two live 
trap grids consisting of 196 stations each were utilized 
to monitor the home ranges of nocturnal rodents in dif
ferent habitats in the lower part of the Silverbell bajada, 
Pima County, Arizona. Although the two sites were within 
one and a half miles of each other, there were differences 
in home ranges and population densities. Dipodomys merriami 
were more numerous in the finer-textured soils of the lower 
desert dominated by creosotebush and white bur sage while 
Perognathus amplus was found to be more closely associated 
with the coarser-textured soils of the lower ecotone com
posed of foothill paloverde and creosotebush. Size of 
home ranges was inversely proportional with plant cover for 
Perognathus amplus. In the ecotone area Perognathus baileyi 
was found almost exclusively on the rocky slopes of the 
wash. An average density of 5.35 and 1,38 individuals per 
hectare was found for Perognathus amplus and Dipodomys 
merriami respectively on the ecotone site and an average 
density of 2.59 and 2,07 individuals per hectare was found 
for Perognathus amplus and Dipodomys merriami respectively 
in the lower creosotebush community.

viii



IX

The disappearance into hibernation of Perognathus 
ampins from the active biomass released a major portion of 
the restricted food supply for use by a number of other 
species.



INTRODUCTION

Populations of any species are seldom constant, 
nor is their relationship to the environment static. This 
thesis is the result of a study of populations of nocturnal 
rodents in two desert habitats conducted in the fall of 
1970. Environmental pressures on desert populations are 
constantly changing. In the eastern portion of the Sonoran 
Desert one of the most obvious changes occurs during the 
fall after the cessation of the summer rains and the addi
tion of the season's young. At this time selective pres
sures on new members of the population are particularly 
great.

The purpose of this study was, by monitoring popula
tions, to determine home ranges and population densities 
during a period of seasonal change in the desert.

One measure of the impact of environmental condi
tions on a rodent population is the variation in the size 
of the home ranges of the individuals present. Burt (1940) 
considered home range as the area that an animal roams 
during normal activities. Hayne (1949) emphasized the 
greater usage of certain parts of the home range, however 
Stickel (1954) pointed to the ecological importance of home 
range and considered it to "represent the living area of
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the animal; its size is related to the living requirements. 
This definition implies a constantly changing home range. 
Numerous known factors influence home range, however, those 
of particular interest in this study include density (Frank 
1957, Stickel, 1960), climate (Getz, 1968f Hammer, 1969), 
reproductive state (Reynolds, 1960), habitat preference 
(Goertz, 1964), and seasonal activity (French, Maza, and 
Aschwanden, 1966) .

This study utilizes data from the capture-release- 
recapture of nocturnal rodents on two grids of live traps 
in contrasting situations one and a half miles apart, on 
the eastern edge of the Sonoran Desert.



DESCRIPTION OF THE STUDY AREA 

Location
The study area was 6.8 miles east of Silverbell, 

Pima County, Arizona, where the El Paso Natural Gas Pipe
line road intersects Avra Valley Road, at an elevation of 
2100 feet. This area is on an alluvial bajada that gently 
slopes eastward from the Silverbell Peaks to Brawley Wash. 
Vegetation of the area is a mixture of foothill paloverde 
and creosotebush-bur sage communities. The vegetation is 
not homogeneous; most obvious is an increase in plant 
coverage along the low relief desert washes that make up 
the principal drainage across the bajada and flow into 
Brawley Wash,

Climate
The study area, situated in the eastern portion of 

the Sonoran Desert, is characterized by.low rainfall 
(averaging less than 13 inches per year), cool winters 
(mean 55°F) and hot summers (mean 85°F). Rainfall is 
distinctly bi-seasonal in this part of the Sonoran Desert, 
Summer rains are usually heavy and flooding is common, 
while the winter rains are gentle, and a greater percentage 
of water is absorbed into the ground on locale.

3



4
Figure 1 summarizes the monthly mean, temperature 

and precipitation from 1906-1960 (Sellers, 1960) taken at 
the U. S. Weather Bureau Station in Silverbell, which is 
640 feet higher and 7 miles west of the study area. Figure 
2 shows the temperature range and precipitation taken at 
Silverbell for the period the study was conducted. Summer 
rains were very late and extremely heavy in early September 
when 3.00 inches of water fell in a 24 hour period causing 
widespread flooding. Effects on the biomass of precipita
tion of this kind are difficult to evaluate since a high 
percentage is lost by run-off.

Site 1
The western grid was situated 0,7 miles north of 

Avra Valley Road and 0.3 miles west of the pipeline road.
The vegetation was an ecotone with creosotebush, triangle 
bur sage, foothill paloverde, and saguaro making up the 
principal dominants. A small but prominent wash cut through 
the middle of the grid. Along this wash, plant cover was 
much denser than that of the surrounding area. In addi
tion to those dominants which characterize the non-wash 
area, the wash vegetation included desert ironwood, white
thorn acacia, catclaw, and several other shrubs (Table 2). 
Texture analysis revealed no significant differences be
tween the soils of the wash and non-wash areas of this 
site (Table 1).



Figure 1. Mean monthly weather data,
A graphical representation of the mean monthly 
temperature (line) and mean monthly precipita
tion (bars) from 1906-1960 at Silverbell on the 
Sonoran Desert, elevation 2740 ft, (Sellers, 
1960).
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Figure 2, Daily weather data during trapping period.
A graphical representation of daily high and low 
temperatures (lines) and precipitation (bars) re
corded at Silverbell on the Sonoran Desert during 
the trapping period.



Figure 2. Daily weather data during trapping period.
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.Table 1. Composition of soils taken from the study area.
Six soil samples/site were analyzed using the modified hydrometer 
method (Post, Schreiber and Yang, 1971). Percentages are given 
by weight and soil is broken down into percent sand, silt and clay.

% rock % of soil
Site and microhabitat and gravel % soil % sand % silt % clay

Site 1 (ecotone)
non-wash 39.7 60.3 46.1 21.1 32.8
wash 51.8 48.2 57.4 20.6 22.0
Total area 43.8 56.2 51.6 20.1 28.3

Site 2 (lower bajada)
non-wash 19.7 80.3 63.2 19.8 17.0
wash 18,4 81.6 61,8 13.6 24.6
Total area 18.9 81.1 62.5 16.7 20.8



Table 2. Relative percentage of ground cover from transects taken at four 
different microhabitats.
Method after Humphrey and Yang (1971). Only two transects were run 
in the restricted wash on site one. Percent of total grid covered by 
microhabitats is estimated in parentheses.

Relative percentage covered
Site 1 
(ecotone)

Site 2
(lower bajada)

Species Common Name
non-wash
(93%)

wash
(7%)

non-wash
(50%)

wash
(50%)

Acacia gregii Catclaw acacia 4.3
Acacia constricta White-thorn 17.4
Cercidium microphyllum Foothill paloverde 16.8 13.2
Franseria deltoidea Triangle bur sage 8.0 24.9 2.4 6.1
Franseria dumosa White bur sage 1.1 1.0
Larrea divaricata Creosotebush 3.9 10.2 15.1 11.7
Olneya tesota . Desert ironwood 10.0
Prosopia juliflora Velvet mesquite 5.3
succulents 0.6 0.4
Total coverage/habitat 28.7 80.6 18.6 23.8
Total coverage/site 32.3 21.2



Site 2
9 .

The eastern grid was situated 0.3 miles east of the 
pipeline road and 0,2 miles north of Avra Valley Road. The 
major vegetation on the upper portion of the grid was 
dominantly creosotebush and white bur sage; however, most 
of the site was within a "wash area" composed of a reticu
lated and interconnecting network of small, shallow washes. 
The vegetation in this wash area was characterized by the 
presence of a large number and a dense cover of creosote- 
bush, velvet mesquite, whitethorn acacia, and triangle bur 
sage (Table 2), The boundaries between these two areas on 
site two were subtle and there were no significant dif
ferences between the soils of the wash and non-wash areas 
(Table 1).

Generally, the plant cover and the abundance of 
plants were greater on site one; however, site two contained 
a greater variety of plants, especially along the sandy 
washes (Table 3 and Figures 3 and 4).

Topsoils of the western site were generally rocky 
with a high percentage of sand and clay while those of 
the eastern site were sandy with a low percentage of rocks 
and clay.
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Table 3. List of the plants found on the study sites 

during the trapping period.

Species Common Name Site 1 Site 2
Acacia

constricta
Acacia gregii

Allionia
incarnata

Aplopappus
tenuisectus

Aristida
ternipes

Bouteloua
aristidoid.es

Bouteloua
rothrockii

Celtis pallida

Cercidium
microphyllum

Cereus
giganteus

Condalia
lycioides

Echinocereus sp.
Ephedra sp.
Ferocactus sp.
Franseria

confertiflora

White-thorn

Catclaw
acacia

Trailing-four- 
o 'clock

Burro-weed

Spider grass

Needle gramma

Rothrock
gramma

Desert
hackberry

Foothill
paloverde

Saguaro

Gray-thorn

Hedgehog 
Mormon tea 
Barrel cactus 
bur sage

x x

x

X

X

X

X

X

X

X

X X

X

X

X

X X

X
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Table 3. (Continued).

Species Common Name Site 1 Site 2
Franseria

deltoidea
Franseria 
dumosa

Larrea
divaricata

Lycium
berlandieri

Muhlenbergia
porteri

Olneya tesota

Opuntia
fulgida

Opuntia
versicolor

Triangle bur 
sage

White bur 
sage

Creosotebush

Berlandier
lycium

Bush muhly

Desert
ironwood

Jumping
cholla

Staghorn
cholla

Opuntia sp.
Prosopis 

juliflora
Trichachne

californica

Prickly pear
Velvet
mesquite

x
X

Cotton-top x



12

Figure 3. Photograph of the ecotone (Site 1) non
wash area.
Major vegetation include: creosotebush, triangle bur sage,
foothill paloverde and saguaro.
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Figure 4. Photograph of the lower bajada (Site 2) 
non-wash area.
Major vegetation include: white bur sage, triangle bur
sage and creosotebush. Note Ragged Top Mountain in back
ground.



METHODS AND MATERIALS

Grid
Two grids each consisting of 196 live traps placed 

10 meters apart (14 by 14 rows) were established. Each 
grid covered 16,900 square meters (1.69 hectares = 4.175 
acres). Three types of traps were used on each plot: 112
wire traps (4 inches by 4 inches by 10 inches) , which 
allowed the animal to see through and above the trap; 54 
non-fold "National" brand (3 inches by 3 inches by 10 
inches), and 30 "Sherman" fold traps (3 inches by 3 inches 
by 9 inches) , both of which were a closed metal box type 
of trap. The wire traps were placed in rows 1 through 8, 
the National non-folds were placed in the first nine lines 
of rows 9 through 14 and the Sherman folds were placed in 
the last five lines of rows 9 through 14.

An analysis of all captures revealed no significant 
differences in trap success associated with trap type, 
Resultantly no further mention will be made of trap dif
ferences .

A pasty mixture of peanut butter and rolled oats 
was used throughout the trapping period and 1 gram amounts 
of bait were placed in each trap and replaced during the

14



15
night run if needed. Old bait was replaced by fresh bait 
nightly.

The grids were operated at intervals beginning 28 
August 1970 and ending 1 November 1970. Traps were set. 
just before dark and closed during the following morning. 
During the initial trap period traps were checked consecu
tively for 14 nights, both at midnight and in the morning. 
Two night trap periods were run at the beginning and at 
the end of October.

Captured individuals were marked by clipping com
binations of front and hind toes.

Data Analysis '

Home Range
Methods of determining size of home ranges from 

live trap capture mark-release-recapture data have been 
critically reviewed by Brown (1962) and Stickel (1954).
That a picture of home range cannot be fully realized by 
live trapping on a grid has been pointed out by Davis 
(1953) and others. The non random distribution of the 
traps, the distribution of individuals in an area, and 
the influence of a trap on the behavior of the individual’-- 
all bias the results obtained from such studies. However, 
much still can be gained from this type of study.

♦



16
In this study the exclusive boundary method de

scribed by Stickel (1954) was utilized to determine the 
size of home ranges. This method consists of considering 
each trap to be the center of an area 10 meters square.
When captures are disjunct, the area between lines drawn 
from the edges of one square to the edges of the next 
square surrounding a capture point is considered part of 
the home range. This method has been modified to include 
only one-half of the area between the two capture centers 
since it was felt that had the animal utilized the entire 
area between capture areas he would have registered a 
capture in those traps also. Calhoun and Casby (1958) 
considered individuals "goal oriented" and more likely to 
make a direct line to different areas within their home 
range.

Since it has long been realized that individuals 
captured along the boundary may have home ranges extending 
beyond the edge of the grid (Dice, 1941), only those in
dividuals captured three or more times in several traps, 
and with greater than 50% of their total captures off the 
boundary lines, were used in computing home ranges. Animals 
migrating through the grid would bias the home range cal
culations (Stickel, 1954) therefore those individuals 
which appeared to be moving randomly were eliminated by 
preset standards which required a single capture to be
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within two trap stations of another capture. Home ranges 
were not said to overlap unless both animals were captured 
in the same trap within seven nights of each other, since 
home ranges are constantly changing with the needs of the 
individuals (Stickel, 1954). Following the method of Brant 
(1962), "D” (distance between successive captures) and "M" 
(the maximum distance between captures) were also cal
culated.

Population Estimates
Absolute density as defined herein includes all 

those individuals captured through a short trapping period 
over the area specifically covered by traps. A more 
realistic population density was calculated using a method 
outlined by Dice (1938), wherein a strip, the width of 
which would equal the radius of a circle circumscribing 
the computed home range area, was added along the boundaries 
of the grid.

For the purpose of this study population estimates 
were based on the known number of living individuals during 
the initial 14 day consecutive trapping period, when no 
new individuals were captured for a period of time (see 
Figures 12 and 13, pp. 42 and 43). This assumes that the 
entire population was marked in one trapping period of 14 
consecutive nights, Criticisms of this method (.such as



that by Andrewartha, 1961) are valid; however, it is felt 
that this method gives a more accurate estimation than a 
ratio method (Lincoln, 1930 or Jolly, 1965) in light of 
that fact that non captured and captured individuals are 
not equally subject to trapping (Batzli and Pitelka, 1971)



SPECIES ACCOUNT

A total of 191 nocturnal rodents representing 4 
genera and 6 species was captured, marked and released;
7840 trap nights were run, 3920 on each site. Trap mor
tality during the two-month period was 9.8%. Classifica
tion and general sequence of arrangement is that of Cockrum 
(1960). Microhabitat preferences, reproductive status, and 
behavior are described in the following species accounts.

Spermophilus tereticaudus neglectus (Merriam)
Round Tailed Ground SquirreT

Two Spermophilus tereticaudus were caught between 
sundown and midnight on the 2nd of September after an ex
tremely hot day (104°F). These diurnal animals were ap
parently avoiding the heat of the day by leaving their 
protective burrows and becoming active in the early evening.

Perognathus amplus taylori (.Goldman)
Arizona Pocket Mous~e

Perognathus amplus was the smallest rodent caught on 
the study area and seasonally the most abundant. In all,
90 individuals were captured on the two sites.

When handled Perognathus amplus would constantly 
squeak and try to bite*— a characteristic noted also by 
Bateman (1967). During the trapping period 11 individuals

19



20
(12.2%) died in the traps mostly as a result of being 
bitten by ants. A number of these small rodents, when 
first captured in the wire traps, would climb to the top 
of the trap and get their teeth caught in the mesh of 
hardware cloth. Suspended from the top of the trap in such 
a manner, they were helpless against the attack of many 
ants. Most of those who survived this ordeal returned to 
the traps with no apparent avoidance, but did not get their 
teeth caught again.

Perognathus amplus succumbs to torpidity very easily 
and even on warm nights some trapped individuals would be 
found in an inactive state.

During August and September 90 individuals were cap
tured on the two grids; however, only six individuals were 
captured in early October, and by late October only one of 
these was recaptured. Presumably the population became 
inactive for the winter during this time. Although a few 
Perognathus amplus have been taken in the winter (Hoff- 
meister, 1964) rarely are they captured between November 
and February in Pima County, Arizona (Bateman, 1967),
Studies of the related species, Perognathus longimembris 
(Bartholomew and Cade, 1957; Chew, Lindberg and Hayden,
1965; and French, Maza and Aschwanden, 1967), and 
Perognathus californicus (Tucker, 1966; Tinkle and Harmon, 
1970) , have shown that scarcity of food induces torpidity.



21
Diurnal torpidity to reduce food requirements has been 
suggested as characteristic of the genus (Tucker, 1962). 
Perognathus amplus preferred rocky situations and were 
most abundant in the ecotone in association with triangle 
bur sage and foothill paloverde. As can be seen in Figure 
5, Perognathus amplus avoided wash situations, a micro
habitat avoidance also observed by Bateman (1967),

Scrotal testes were not observed in males; however, 
one gravid and two lactating females were taken in early 
September (Table 4),

Perognathus baileyi baileyi (Merriam)
Bailey's Pocket Mouse

Perognathus baileyi was the largest Perognathus 
and the third most abundant nocturnal rodent on the study 
site. Of the 36 individuals captured, more than half were 
taken on the rocky western site almost exclusively in the 
dense vegetation along the wash (Figure 5). In contrast, 
near Superior, Pinal County, Arizona, Bateman (1967) found 
Perognathus baileyi to be most numerous in sparsely 
vegetated areas. However, in both the present study and 
Bateman's, Perognathus baileyi appeared to prefer rocky 
slopes whereas the sympatric Perognathus penicillatus pre
ferred the sandy soils along wash areas, Rosenzweig and 
Winakur (1969) r in the. same region that Bateman had studied, 
found no correlation between soil particle size and the
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Table 4. Presence of maturity and sexual activity (superficial 
examination only) in Heteromyids found on the study 
area expressed as the number active/number captured.

S P E C I E SP. amplus P. baileyi P. penicillatus D. merriasiiReproductive (90) (36) (19) (39)
Condition Aug, Sept. Oct. Aug. Sept. Oct, Aug. Sept. Oct. Aug. Sept. Oct,

Scrotal Males 0/17 0/36 0/3 . 0/3 1/14 0/9 0. 0/8 0 1/2 2/17 0/8
Lactating Females 0/16 2/30 0/5 1/3 2/10 1/5 0/1 0/9 0/2 0/4 0/15 4/6
Juveniles 1/33 6/66 0 0 0 0 0 5/17 0 1/6 0 1/14
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distribution of these two species. He found that Perog- 
nathus penicillatus avoided rocky situations and Perognathus 
baileyi preferred both rocky and sandy habitats. He 
further suggested that the presence of jojoba (Sinunondsia 
chinensis) determined the preferred habitat of Perognathus 
baileyi. This is a moot point since jojoba was not present 
in my study area— nor does it occur in much of the geo
graphic range of the species. *

During the trapping period three individuals (8.3%) 
died in the traps and on one cold morning a male was found 
torpid in the trap. Upon release he was uncoordinated and 
staggering. Perognathus baileyi was always docile when 
handled.

Lactating females were captured in late August 
through mid-October. Juveniles were taken in early Sep
tember and a scrotal male was captured in mid-September 
(Table 4) .

Perognathus penicillatus price! (Allen)
Desert Pocket Mouse

Only 19 Perognathus penicillatus were captured on 
the study areas, three of which died in traps (15.8% mor
tality) . Torpidity in Perognathus penicillatus was ob
served in a single male caught on a cooler morning in late 
September,
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Others have reported that Perognathus penicillatus 

require a more "friable" soil than does Perognathus baileyi, 

and that Perognathus penicillatus usually has been found 
along sandy wash area (Reynolds and Haskell, 1949; Denyes, 
1954; and Bateman, 1967). However, 21% of the individuals 
taken in this study were captured in rocky situations.

No signs of sexual activity were observed. Three 
juveniles were captured during the first half of September 
(Table 4) .

Dipodomys merriami merriami (Hearns)
Merriam1s Kangaroo Rat

The Merriam's Kangaroo Rat was the second most 
abundant nocturnal rodent found in the area and is active 
throughout the year, A total of 39 individuals was cap
tured on the two sites and only one male was found dead in 
the trap (2.6%).

Dipodomys merriami remained active in the trap and 
could be recognized upon approach by the constant banging 
of the trapped animal against the side of the trap. Most 
trapped individuals had skinned and bleeding noses, which 
apparently did not cause them to shy from being recaptured. 
Several Dipodomys merriami became trap addicted and would 
be captured nightly before baiting was completed.

Scrotal testes in males were very noticeable in 
late August and early September, Lactating females were
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captured in early October and several juveniles were taken 
in August and in October (Table 4). Because the summer 
rains came late it was possible that Dipodomys merriami had 
two litters this season. Reynolds (1960) found males with 
scrotal testes most of the year, but sexual activity in 
females was restricted to several months. It has been 
suggested that the coming into estrus of the females is 
brought on by the appearance of green vegetation after 
rains (Chew and Butterworth, 1964).

When handled, Dipodomys merriami did not attempt 
to bite but kicked vigorously with its powerful hind feet. 
When placed on the ground a number of individuals would 
jump 12 inches or more into the air— escaping the hands 
of the releaser.

On the eastern site (lower bajada), Dipodomys 
merriami were found more common in the sparse sandy wash 
areas in association with creosotebush (Figure 6)« Sparse 
vegetation may be preferred to dense coverage because of 
the mode of travel and the ability to better escape from 
predators (Reynolds, 1958, and Rosenzweig and Winakur,
1969) ,

Onychomys torridus torridus (Coues)
Southern Grasshopper Mouse;

A pregnant female was first caught the 10th of
October and subsequently, with two juveniles, was captured
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at the end of October. No other Onychomys was caught 
during the trapping period.

Noetoma albigula albigula (Hartley)
White Throated Woodrat

Neotoma albigula will not be discussed in this paper, 
since only four individuals were captured. All captured 
individuals were restricted to wash situations, especially 
within the wash itself. Bateman (1967) also found this to 
be true. Woodrats would urinate and struggle to free them
selves when handled.

No other rodent was captured on the study sites 
although initial censusing recorded Peromyscus eremicus in 
the general vicinity.



DISCUSSION

Home Range
The computed size of the home ranges of the four 

most numerous species (Dipodomys merriami, Perognathus 
amplus, Perognathus baileyi, and Perognathus penicillatus) 
in the study sites are indicated in Table 5, The size of 
the home range of a rodent is related to the animal1s 
living requirements; as conditions change these require
ments , the home range is adjusted accordingly (Stickelt 

1954).
Home ranges do not have to be exclusive, a fact 

well demonstrated by Perognathus amplus where overlap is 
the rule and not the exception (Figure 7). In order to be 
considered as an overlap in home ranges, an arbitrary rule 
was used; two individuals had to be trapped at the same 
station within 7 days of each other. Most often the two 
Perognathus amplus in question were captured within one 
night of each other. This suggests that encounters must 
be common with other members of the species. Bateman 
(1967) found similar patterns which he termed ’'colonies, ” 
however, his laboratory observations of intra-specific 
social behavior between males showed a definite dominant- 
subordinant relationship once a "pushing match" had been won.

29
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Table 5, Computed home ranges of four species of Hetero

my ids captured on the study & h CD & *

Home Range (meters2)
Species Site N O' N , $ N Both
Perognathus 1 8 581 7 343 15 470

amplus
2 5 660 3 483 8 594

Perognathus 1 6 542 0 M  * 6 542
baileyi

2 1 550 0 — — 1 550
Perognathus 1 1 450 1 450 2 450

penicillatus
2 2a 400 0 2a 400

Dipodomys 1 2 925 lb 1250 3 1033
merriomi

2 0 3 1033 3 1033

aJuveniles
^Lactating female

Of the 90 Peroqnathus amplus captured, 23 were used 
to calculate home ranges. The mean home range size for 
Perognathus amplus was the smallest computed and since 
trapping records show numerous repetitive captures and over 
laps in home ranges, it is felt that smaller intervals be
tween traps would have provided a better estimate of size 
of home range (Figure 8):
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Figure 7. Overlapping home ranges of Perognathusamplus.
Overlapping home ranges of five male Perognathus amplus 
present on trapping site 1 during September. Some home 
ranges are dashed for clarity.
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The average home range size of Perognathus ampins 

taken on Site 1 was smaller than the average of those taken 
on Site 2. Both the plant cover and population density were 
greater on Site 1. Whether the density of individuals in
fluenced home range size, as has been suggested by Frank 
(1957) and Chew and Butterworth (1964) is not known. How
ever, since Perognathus amplus is able to overlap home 
ranges easily (Figure 7) it is more likely that, at least 
for Perognathus amplus, the more closely available food 
(denser plant cover) resulted in decreased home range sizes 
as has been suggested by Stickel (1960),

Home ranges of male Heteromyids are generally 
larger than those of females (Blair, 1943; Reynolds, 1958, 
1960; and Bateman, 1967, and Table 5). In this study the 
average home range size of male Perognathus amplus was 
found to be larger than that of females at both sites.
The mean average distance between successive captures and 
the mean maximum distance between captures (Table 6), 
also show male Perognathus amplus to have a greater average 
distance between captures than that of female Pj_ amplus,

Of the 36 Perognathus baileyi captured, none of 
the 14 females met the minimum requirements to compute home 
range; the average home range of seven males was 543 m^. 
Home ranges on the two sites did not vary significantly 
(Table 5). Probably only limited habitat was available in



Table 6. Average distance "D" and average maximum distance "M" between
successive captures for four species of Heteromyids in two habitats 
of the eastern part of the Sonoran Desert. (M = meters)

D M
Species Site Ncf (M) -N $ (M) N Both

(M)
N cT (M) N $ (M) N Both

(M)
Perognathus 1 8 11.1 7 6.5 15 9.0 8 21.5 7 17.1 15 19.4

amplus
2 5 18.3 3 9.7 8 15.1 5 37.9 3 23.9 8 32.7

Perognathus 1 6 15.2 — — 6 15.2 6 22.9 — — 1 22.9
baileyi

2 1 18.8 — — 1 18.8 1 22.4 — — 1 22.4
Perognathus 1 1 6.4 1 12.0 2 8.4 1 14.1 1 31.6 2 22.9

penicillatus
2 2 11.7 — 2 11.7 2 22.9 2 22.9

Dipodomys 1 2 20.3 1 41.8 3 26.9 2 47.9 1 72.8 3 56.2
merriami

2 3 24.0 3 24.0 3 23.4 3 23.4
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either area for Perognathus baileyi, a factor that may have 
influenced home range size. Overlaps in home ranges were 
common (Figure 9). Bateman (1967) also found this true, 
however, in the laboratory he found Perognathus baileyi in
tolerant of other members of the species— regardless of 
sex. Further, Bateman found the home ranges of male and 
female Perognathus baileyi to be 0,33 acres (1336 m ) and 
0.23 acres (930 m^) respectively.

Of the 19 Perognathus penicillatus captured, home
pranges could only be computed for two adults (450 m ) and 

two juvenile males (400 m2), No overlaps in home range 
were found, however, the sample size does not allow any 
further conclusions, Blair (1943) found the home ranges of 
male Perognathus penicillatus to be much larger than those 
of females.

It appears that the distance between traps was too 
small for Dipodomys merriami, since a number of home ranges 
were disjunct or along the borders of the grid (Figures 
10 and 11), Home ranges could be computed for only six of 
the 39 individuals taken. Home ranges were not found to 
be exclusive in either sex, but overlaps were not striking. 
Average home ranges of two males (925 m2) and four females

p(1087 m ) Dipodomys merriami are not comparable since both 
males were taken on the dense rocky ecotone community while 
three of the four females were taken from the sparse, sandy
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lower bajada. A single lactating female was caught on the 
same grid as the two males and her computed home range was 
the largest of any animal captured. Other studies reveal 
that during breeding season, male home ranges in Dipodomys 
merriami overlap not only female home ranges, but also 
those of other males (Reynolds, 1960; and Chew and Butter- 
worth, 1964) .

Populations
A great deal of misunderstanding and confusion has 

arisen over the numerous methods of calculating population 
densities, making separate findings difficult to compare 
(Stickel, 1954). Absolute population density is here de
fined as the total number of animals captured in a short 
period over the area specifically covered by traps. Table 
7 gives absolute density values for four species of 
Heteromyids, Tanton (1969) feels that short term studies 
may give a better idea of population densities at a given 
point in time since the effects of trapping and seasonal 
change will be held to a minimum. This is certainly the 
case in Avra Valley where the most abundant animal, 
Perognathus amplus is only seasonally active. Although 
absolute density does not provide a realistic value it 
does provide a definite, comparable index for similar 
studies.
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Table 7. Absolute density of four species of nocturnal 

rodents in desert habitats.

Habitat
Site 1 Site 2

Species (ecotone) (lower bajada)
(indiv/hectare)

Perognathus
amplus 25.4 13.6

Perognathus
baileyi 4.7 4.1

Perognathus
penicillatus 2.4 3.6

Dipodomys
merriami 7.7 13.6

A computed population density gives a more accurate 
understanding of the population since it recognizes that 
those individuals captured along the boundary had home 
ranges that extended beyond the periphery of the trapping 
area (Dice, 1941), Although Perognathus amplus was the 
most abundant species on both sites during the month of 
August and September, only seven were caught in October. 
Presumably the population retired underground for the 
winter. Since the population disappeared during a period of 
time when food became scarce, it may well have been the lack 
of food and not seasonally lower temperatures that actually
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triggered the physiological response towards hibernation. 
Disappearance (inactivity) at a time when food becomes 
scarce has been noted in several other species of Perog- 
nathus as well (Chew, et al., 1965; Bateman, 1967; and 
Tinkle and Harmon, 1970).

Population estimates were computed once the trap- 
able population stabilized (Figures 12 and 13). At the 
99.9% level of confidence there was a significant dif
ference between the populations of Perognathus amplus on 
the two sites. This can be correlated to the soil texture 
and density of plant cover (Tables 1 and 2, pp. 7 and 8); 
however, when looking specifically at the habitat of the 
ecotone, Perognathus amplus strikingly avoided the extremely 
dense vegetation along the slopes of the wash (Figure 5a, 
p. 22).

In contrast, 75% of the Perognathus baileyi were 
taken in the denser vegetation along the wash of the eco
tone (Figure 5b, p, 22). Although Bateman (1967) found 
that Perognathus baileyi avoided heavy vegetation, a 
preference for rocky soils was noted both in his and this 
study. The vegetation in the lower bajada (eastern site) 
can be considered to have two microhabitats: (a) shallow
wash areas along which can be found mesquite as markers, 
and (b) small "islands" of higher ground where vegetation 
is less dense and soils less sandy and with which are
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associated creosotebush and white bur sage (see photograph 
in Figure 4, p, 13), The lines of demarcation were subtle, 
if present at all, and habitat preferences of rodents could 
not have been monitored with such large trap distances.
It is difficult under these conditions to estimate whether 
an animal was going from "island" to "island" and was 
trapped in a wash area, or whether the individual was in 
fact in its preferred habitat (Figure 6, p. 27).

Of the 19 Perognathus penicillatus captured, only 
21% were captured in strictly rocky situations, Bateman 
(1967) suggested that Perognathus penicillatus inhabited 
"shallow sandy washes in association with Mesquite,"
Findings of this study generally support this view, how
ever, the lack of definition of habitat and the small 
sample size do not allow for more than a passing remark.

Once Perognathus amplus disappeared, Dipodomys 
merriami was the most abundant animal on both sites. Sixty- 
four percent of the Dipodomys merriami were captured on 
the sandy, sparsely covered lower bajada. The individuals 
captured on the ecotone were always found away from the 
dense wash vegetation and most were captured in the sparser 
flats (Figure 10a and b, p, 37). The decline of captures 
of Perognathus amplus on both sites was noticeable when 
food became scarce. The effect that this decrease of bio
mass above ground had on the other rodents is not clearly
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understood. Initially after the "crash" a number of new 
Dipodomys merriami were captured. It is believed that both 
the disappearance of Perognathus amplus and the increase 
in captures of Dipodomys merriami are coincident with the 
increasing scarcity of food sources (Fitch, 1954; and 
Smith and Blessing, 1969),

The abundance of Dipodomys merriami on the second 
site could have been the response of a larger percentage 
of the population becoming trappable because of lack of 
food (Fitch, 1954; Smith and Blessing, 1969) and the 14 
day trapping period on this site was begun only after the 
first site had been trapped. The lower number of Perog
nathus amplus captured on the second site may have been the 
result of part of the population having already entered 
hibernation when trapping begun. Trapping results are 
further complicated by the fact that at the end of the first 
trapping period (site one) and the beginning of the second 
(site two), a full moon was present, the effects of which 
are known to restrict the activity of Dipodomys merriami 
to the shadows of shrubs and bushes (Justice, 1960). This 
could explain the noticeably slower acquisition of the 
trappable populations of Perognathus amplus and Dipodomys 
merriami during the second 14 day trapping period, which 
can be seen in Figure 14. A similar correlation with the 
number of individuals trapped on a given night cannot be



Figure 14. Moon effect on capturing trappable populations.
A graph representing the combined total of marked 
individuals of P. amplus and D. merriami on both 
sites can be seen above. Trapping on Site 1 was 
from late-August to mid-September and on Site 2 
from mid- to late-September. Moon phase can be 
seen on upper line. Effects of full moon on cap
turing the trappable populations were pronounced.
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made. However, it must be realized that traps situated in 
full moonlight would not register the same response (a 
capture) as those traps in the shade.



SUMMARY

Small nocturnal rodent populations in two habitats 
of the Sonoran Desert have been studied. Perognathus 
amplus was found to have a larger home range and a sig
nificantly lower density in the sandy bajada than in the 
rocky ecotone. The large home range suggests that home 
ranges may be influenced by either population densities or 
available "living requirements."

In the ecotone Perognathus baileyi was found almost 
exclusively along the rocky slopes of a dense wash, an area 
avoided by other Heteromyids. A higher density of Dipodomys 
merrjami was found on the lower bajada. Home ranges were 
not comparable in this case due to the low computable 
sample size. Trap spacing was in effect too small for 
Dipodomys merriami and too large for Perognathus amplus, 
due to observable disjunct captures and repetitive captures 
respectively.

During the fall of the year when food becomes 
scarce tremendous selective pressures are placed on the 
summer population. Perognathus amplus, the most abundant 
nocturnal rodent in the area, adaptively responds by going 
into an inactive state. This allows for a greater number 
of the remaining species to utilize the critical food

48



supplies available. Additional specialization in adapting 
to different microhabitats has allowed closely related 
species to be sympatric.

Seasonal fluctuations in home range and population 
densities can be considerable. This two-month study pro
vided for a sampling of two habitats in a point of time. 
Only through further studies can general conclusions be 
drawn.
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