THE DISTRIBUTION OF RODENTS IN OWENS LAKE REGION,
INYO COUNTY, CALIFORNIA!

By JoHN O. MATSON?

ABSTRACT: The distribution and relative abundance of rodents in Owens Lake
Region, Inyo County, California are discussed. Seventeen species (18 subspecies)
of rodents were recorded from 10 plant associations. Factors limiting the distribu-
tion of some rodents were soil texture (Dipodomys deserti, Perognathus formosus
and Peromyscus crinitus) and vegetation (Reithrodontomys megalotis, Microtus
californicus and Mus musculus). The relative abundance of the other species may
be influenced by either or both factors. The number of rodent species in each plant
association was positively correlated with increased vegetative spatial heterogeneity.
Faunal relationship values are compared for each plant association. Biogeographical
comments are given.

INTRODUCTION

The Owens Valley of California is an area where vegetational elements com-
mon to northern and southern deserts come into contact. A shadscale vegetation
zone, lying between the northern sagebrush zone and the southern creosote bush
zone, occupies all but the most southern portion of Owens Valley (Billings 1949).
Because of this Billings (1949) regarded the vegetation in Owens Valley as an
ecotone between the northern and southern deserts.

Rodents are one of the most ecologically important factors in a community
(Fautin 1946). Therefore, a study of rodent distributional patterns and abundance
is an important aspect of community ecology. Information concerning mammalian
distribution and abundance in the Owens Valley is scarce. Annotated checklists of
the mammals from this area were given by Elliot (1904) and Grinnell (1933); how-
ever, their lists were incomplete giving only generalized information on distribu-
tional patterns. Most literature dealing with the mammals from this area basically
is taxonomic, describing new forms or discussing the status of these forms (Merriam
1894 and 1897; Bailey 1898 and 1915; Elliot 1903; Hollister 1913 and 1914; Grin-
nell 1922; Hall and Dale 1939; and Lidicker 1960). More recently, various ecological
studies (Kenagy 1972, 1973a, 1973b; Brown 1973; Brown and Lieberman 1973)
have added to our knowledge of the rodent fauna of Owens Valley.

The purpose of this investigation was to study the distribution and relative
abundance of rodents in the Owens Lake Region of Inyo County, California. The
Owens Lake region was selected because of the ecotonal nature of vegetation and
because the rodent distribution patterns had not been adequately studied.

!REVIEW COMMITTEE FOR TH1S CONTRIBUTION
GEORGE F. FISLER
Davip HuckABY
DoNALD R. PATTEN

*Mammalogy Section, Natural History Museum of Los Angeles County; current address,
The Museum, Michigan State University, East Lansing, Michigan 48824



2 CONTRIBUTIONS IN SCIENCE No. 276

GENERAL DESCRIPTION OF THE STUDY AREA

The Owens Valley is located in west central Inyo County, California, with
Owens Lake at the southern end of the valley. Owens Lake is bounded on the east
by the Inyo Mountains and to the west by the Sierra Nevada Mountains. The majority
of the study area is in the Upper Sonoran Life Zone (Merriam 1898), which is
characterized by the presence of several species of Arriplex and Sarcobatus. An
extension of the Lower Sonoran Life Zone is evident in the southern portion of the
study area, characterized by the presence of Creosote bush (Larrea divaricata).
All of the study area is in the Mohavian Biotic Province of Dice (1943). In part, it
is the Western Desert Scrub Formation of Clements (1920) with the major portion
being the Basin Sagebrush Formation.

The entire Owens Valley is an alkali sink, becoming progressively more alka-
line southward to Owens Lake (Gale 1915). With the completion of the Los Angeles
Aqueduct, in 1913, Owens River water was diverted from the lake (Schumacher
1962). Today the lake is dry, except for a few salt marshes found along the former
shoreline.

In the study area, the elevation extended from 3600 feet to 4249 feet; how-
ever, all field stations were located between 3600 feet and 3840 feet.

Climatic data were not available for the Owens Lake region itself since the
nearest weather stations are at Independence, 15 miles to the north, and Haiwee,
5 miles to the south. Sprague (1941) recorded average January temperatures from
these two weather stations as 39.0°F and 39.5°F, respectively. Average July tem-
peratures were 78.3°F for Independence and 81.9°F for Haiwee. Average annual
precipitation for a 40-year period at Independence was 4.49 inches, while at Haiwee
it was 4.87 inches over a 16-year period (Sprague 1941). The differences were small
between these two weather stations. Since Owens Lake is found between these sta-
tions, it may be assumed that the macroclimate is similar throughout the study area.

METHODS OF STUDY

Field stations were initially selected on the basis of apparent differences in
habitat. Differences in plant species, number of plants per unit area, degree of rocki-
ness, visibly different soil textures, and slope exposure were used as indicators of
habitat distinctness.

A total of eleven field stations were studied (Fig. 1). Of these, ten were inten-
sively studied during July and August 1971. The eleventh field station (Stream
Side Association) was studied in October 1968.

PLANTS

A plant quadrat, 66 ft by 66 ft (20.1 m by 20.!1 m), was staked out on each
field station using a steel tape and compass. The perennial plants in each quadrat
were identified and counted, except at stations 4 and 11 where most of the plants
were too numerous to count. Notes were made of any other plants found at a field
station but not occurring in the plant quadrat. Only the most prominent plants found
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FIGURE 1. Map of study area showing trapping localities and distribution of plant association.
See text for explanation of abbreviations.
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in the plant quadrat were used in naming an association. The maximum height and
width of each perennial plant was measured. The per cent cover area (Table 1) and
volume (see Pianka 1966) were determined from these measurements.

Identification of plants was determined in the field using Munz and Keck
(1959) and Jaegar (1941). Plant nomenclature follows that of Munz and Keck (1959).
Numbers of plants per acre, by species, for each field station is given in Table 1.

SoiLs

A soil sample was collected from each plant quadrat. A core sample was taken
from the top six inches of soil and placed in an air-tight one-quart jar for subse-
quent analysis.

Texture analysis and the classes of soil texture follow those used by Hardy
(1945). In order of decreasing particle size these are: granule gravel [passes through
one-half inch (1.27 cm) mesh but not one-eighth inch (.32 cm)]; coarse sand [passes
through one-eighth inch (.32 cm) mesh but not #20 mesh]; fine sand (passes through
#20 mesh but not #80); and silt and clay (passes through the #80 mesh).

Field stations with rocks one-half inch or larger in diameter were assigned
class numbers according to the degree of rockiness. Class #1 was relatively free
of rocks. Class #2 contained rocks one-half inch to three inches (7.62 c¢m) in diam-
eter. Class #3 had numerous rocks over three inches but less than twelve inches
(30.48 cm) in diameter. Class #4 contained rocks over twelve inches in diameter.
The results of the soil texture analysis are given in Table 2.

Results of soil analyses for levels of pH and soluble chlorides, sulfates and
borates, by using a I.a Motte Soil Kit, are indicated in Table 3. Soil chemical anal-
yses showed no direct correlation with rodent distribution or abundance, although
Hardy (1945) did demonstrate indirect effect of soil chemicals as they affected
plant distribution.

RODENTS

Trapping to determine the presence and relative abundance of rodents was
carried on at irregular intervals from October 1968 through May 1969. An inten-
sive trapping period using a quadrat-removal method (Bole 1939; Cahalane 1941)
was conducted during July and August 1971.

The trapping carried on during 1968 and 1969 was accomplished using single
traplines. Each line was set in a definite plant association but in different localities
than the field stations. A trapline consisted of 20 to 35 trap stations set approxi-
mately 25 feet (7.62 m) apart with three traps per station. The total trapping results
(combining both line and quadrate data) is given in Table 4.

A trapping quadrat was staked out at each field station using a steel tape and
compass (Manville 1949). The quadrat consisted of three traplines set 50 feet
(15.24 m) apart. Each line was composed of 20 trap stations placed 25 feet (7.62 m)
apart with three traps per station (two museum specials and one Sherman live trap).
A total of 180 traps per quadrat was used. This quadrat enclosed an area of 475 feet
by 100 feet (144.78 m by 30.48 m) or about 1.1 acres (.445 ha).



THE DISTRIBUTION OF RODENTS IN OWENS LAKE REGION

1976

ysy
ysy

++
++
++
++
++

LET
(4!
s

Lyl
8T°0
91

[
el
9t

*(uonjeuefdxa Jog 1X3} 335) UONLIOOSSE jueld Y O} I9JOI S1AQUINU UOHEIS PIAL] SuIMo[[o} SUOIIBIAIQQR Y[,
“Juno> o) snorsumu oo} suerd sayedwpur |+ +,, ¥ ‘1eIpenb juerd ay) ut j0u Inq uonEls pIAY e punoy saroads e saedput | +,, Vg

(65°20) 19°0
(L8°0) wl
Lo 127

ysy
Mmo[

++
++
++
++

AT
+

g1'e
L'l
1'8¢

ore

01¢

0¢
00S
+

181
171
9

0s€
oty

y'1
89°1

911

+

Aus1oalq saroads ue[d
ANSIaAI(] Swn[oA jue[d
120D JUB[] %
sisuanadsuow uododsjod
pvords syyousiq

+ds snounyp

-ds pydqy

“ds vayonyd
SHINIUNIDAD DISTUILLY
snsoasnvU SNUUDYI0sL4y D
1adoo snddvdojdoy
DSOUIND DIIISUD]
D]OS[VS DI|OOUIUSE

ds xnog

muowaly snindogq
nmuoway v
puapojod vajpq
142doo) wn1l
puva.L101 vpavng
SHIDINIIULIA SNIDGOIIDS
pipup] DO

psourds vilp10

‘ds xaydiiy
vyjofuaafuos xajdiuy
1uand xapdiiyy
vailjouawly xajdizy
supjispq puundQ
DIPILDAIP DILDT
sisuapvaau vapaydy

(sS)
It

QvS)
01

) ) dvs)
L 9 S
yuonelS prary

¢HYOV ¥dd SINVId 40 SYFINAN AILVINILST 40 LSI'T
[ 91dV.L

(NST

14

@amn
€

((e))
4

syueld



No. 276

CONTRIBUTIONS IN SCIENCE

TABLE 2
SOIL TEXTURE IN PER CENT AND DEGREE OF ROCKINESS
1 2 3 4 5 6 7 8 9 10 11
Field Station # .............. (AC) (FD) (LD) (LSM) (SAP) (A) (A) (AF) (SA) (SAC) (SS)
Granule Gravel 22.6 20.0 22.8 20.5 0.0 16.3 8.6 2.2 40.2 0.8 0.8
Coarse Sand 30.0 21.9 15.7 22.1 10.0 13.4 5.6 4.5 13.0 9.8 8.2
Fine Sand 31.6 31.0 27.6 35.9 67.3 40.7 49.6 56.8 21.1 50.6 55.3
Silt and Clay 15.8 27.1 33.9 21.5 22.7 29.6 36.2 36.5 25.7 38.8 35.7
Degree of Rockiness 1 4 3 2 1 2 2 1 3 1 1
TABLE 3
SOIL CHEMICALS IN PPM
) 1 2 3 4 5 6 7 8 9 10 11
Field Station # .............. (AC) (FD) (LD) (LSM) (SAP) (A) (A) (AF) (SA) (SAC) (SS)
Chlorides 100 50 100 500 500 200 100 100 200 50 50
Sulfates 50 50 50 50 50 50 50 50 50 50 50
Borates 0 0 0 0.6 2.4 2.4 1.0 2.0 2.0 0.4 0.2
pH 8.0 8.6 8.4 8.8 9.0 8.8 9.0 9.2 9.2 9.0 9.0
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TABLE 5
RELATIVE ABUNDANCE OF RODENTS PER 100 TRAP-NIGHTS (SUMMER TRAPPING)¢

1 2 3 4 5 6 7 8 9 10 11
Field Station # ........ e (AC) (FD) (LD) (LSM) (SAP) (A) A) (AF) (SA) (SAC) (SS)
Ammospermophilus leucurus = 0.37 1.30 = 0.74 - 0.56 = = 0.37 =
Perognathus longimembris 2.59 1.30 1.48 = 0.18 0.56 = 0.18 0.18 0.56 =
Perognathus formosus = 0.18 2.41 = = = = - 0.56 = -
Dipodomys microps 1.66 = = = = = = = = 0.56 =
Dipodomys panamintinus = 0.37 = = = = = = = = -
Dipodomys merriami 0.37 0.37 0.37 = 0.37 0.37 0.56 = 0.37 2.59 1.54
Dipodomys deserti = = = = 0.18 0.18 = 1.85 = 0.37 =
Reithrodontomys megalotis = =5 = 0.93 = = = = = = 1.54
Peromyscus maniculatus = = 0.56 0.93 0.18 = = 0.18 = 0.18 2.85
Peromyscus crinitus = 0.18 2.41 = = = = = = = =
Peromyscus boylii 0.18 0.18 = = = = = = = = -
Onychomys torridus 0.18 = 0.18 = = 0.18 - = = = 0.22
Neotoma lepida = 0.56 0.37 = = = = = = = 0.66
Mus musculus = = = = = = = = = - 0.88
Total Catch per
100 trap-nights 4.98 3.51 9.08 1.86 1.65 1.29 1.12 2.21 1.11 4.63 7.69

®Based upon 540 trap-nights at each Field Station, except Station 11 where 456 trap-nights were used.
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Trapping was carried on for three consecutive nights at each field station (Bole
1939; Dice 1938). The traps, baited with rolled oats, were set in the afternoon of
the first night. Traps were emptied and rebaited the following two mornings and
afternoons. Thus, a total of 540 trap-nights was recorded for each field station,
except for Station 11 where only 456 trap-nights were used. The results of quadrat
trapping are shown in Table 5. Gopher traps were used to capture pocket gophers
when burrows were observed.

Trapping results are recorded as the number of rodents per 100 trap-nights;
these were assumed to reflect the relative abundance of rodents. Estimates of rodent
populations are not attempted, but rather, a comparison of the relative abundance
of each species was determined within an association and between associations.

The classification of rodents follows that of Hall and Kelson (1959). Original
description and/or the latest revision of the taxa were consulted for all identifications.
Specimens collected during this study were deposited in either the collections at
California State University, Long Beach, or the Natural History Museum of Los
Angeles County.

DESCRIPTIONS OF VEGETATION

Two distinct vegetation types composed of ten plant associations occur in the
study area. The abbreviation, in parentheses, following an association name is the
designation to be used throughout the text for that association.

DESERT SHRUB VEGETATION

The Desert Shrub Vegetation includes eight plant associations in this study
area. It is characterized by plants that are widely spaced and adapted to xeric condi-
tions. This community represents the major portion of the study area.

Atriplex confertifolia Association (AC).-—This association covered almost
all of the lower portion of what Knopf (1918) referred to as the alluvial piedmont
slope of the eastern Sierra Nevada Mountains in the region of Owens Lake. On
higher parts of the alluvium the rocky slopes became more prominent. Lower on the
alluvium this association merged with the marshes along the lake shore. The area
was dissected by the numerous washes of Carroll, Cottonwood and Ash Creeks.
This association is irregularly distributed throughout the Owens Valley (Billings
1949). In general the slope gradient was about 2.5 per cent northeast. Field Station
I was located in this association (Fig. 2).

Twelve species of rodents were recorded from this association (Table 4). The
most abundant was Dipodomys merriami, followed by Perognathus longimembris.

Franseria dumosa Association (FD).—This association included the area
above and west of AC. It merged to the south with the Larrea Association. The
slope gradient at the field station was 10.8 per cent northeast. Field Station 2 was
located in this association (Fig. 3).

Ten species of rodents occurred in this association (Table 4). The most abun-
dant was Perognathus longimembris (Tables 4 and 5).

























































