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FOREWORD

The requirement for this report originated from early 1972 meetings
of the Naval Weapons Center (NWC) Ad Hoc Environmental Quality Management
Committee held in response to Navy implementation of the National Envi-
ronmental Policy Act of 1969. As conceptualized by the Ad Hoc Committee,
the report attempts to systematically describe the cumulative environ-
mental impact of day-to-day activities at NWC, a major Navy research,
development, test, and evaluation facility. In large part, this report
is a compilation of existing data generated by NWC scientists, other
government agencies, and universities. Previously unpublished data
generated specifically for this study are also included.

This report was written during fiscal year 1973 whenever operational
duties would permit. Parts were subsequently updated under final review
in fiscal year 197%. Work on the study was financed by NWC overhead funds
as one of the functions of the NWC Environmental Engineering Office.

This preliminary report is released at the working level. It is
being released in preliminary form to make the information it presents
available at this time. The conclusions presented are subject to revision
at a later date because of the continuing nature of environmental impact.

Released by Under authority of
W. N. SORBO, Head CAPTAIN W. H. STURMAN, Head
Engineering Division Public Works Department

23 April 1974
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INTRODUCTION

A growing number of federal laws require all federal activities to
be cognizant of the envirommental consequences of their operations. In
addition to the requirement of environmental impact statements for many
ruture projects, implicit in the National Environmental Policy Act (NEPA),
is the necessity to assess the effects of day-to-day activities. Other
pcllution-control legislation, sucu as the Clean Air Act and the Federal
Water Pollution Control Act, requires that federal artivities have an
inventory of those pollution-causing activities.

In response to the spirit and the letter of the laws, this Survey
and Evaluation of the Enviro-»iental Impact of Naval Weapons Center
Activities has bern prepared. This is an environmental impact statement
whose purpcse and scope differ from those usually submitted. It is not
submitted to present the anticipated impact of any proposed action, but
to estimate the impact of all current day-to-day actions. It is a sys-
tematic attempt to determine what cumulative effect a major Navy base
and its associated community has had on a large land area in the fragile
desert biome. This land, the size of the State of Delaware, had been
only sporadically occupied by man prior to World War II; its dynamic
natural processes had been effectively undisturbed until 30 years ago.

This organic environmental impact statement is designed to collect
the required information into a package that can serve several important
uses:

1. as source material for preparation of future environmental
impact statements on specific projects;

2. to provide baseline levels of critical environmental indicators;

3. as an inventory for information on subjects of environmental
concern.

The scope of this effort attempts to encompass those operations of
NWC which are continuous in nature and for which littlz change is fore-
seen in future activity. Although this is not true for specific p ojects,
the summation of all ordnance ground testing, for example, has changed
little in the past few years. It is assumed the level of overall activity
changes slowly enough so one could predict with reasonable accuracy
future levels using 1972-73 as baseline. No one-~time operations are
explicitly assessed in this report although, in the case of NWC tests,
they would have been part of a total sum. New future projects are not
assessed in this report. The effect of NWC "products" in war, such as the
use of NWC-developed missiles in Southeast Asia, does not lie within the
scope of this work. Classified operations are not specifically addressed.
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Their generated residuals are summed into an inventory which has meaning-
ful information content, but retains project confidentiality or secrecy.

The conceptual model of the NWC Omnibus EIS has developed as a sub-
system of the generalized residuals environmental quality management
system model! shown in Figure 1. As noted, the system is divided into
two subsystems, with the ecosystem receptors acting as an interface
between them. The subsystem that concerns this report is the '"economic-
technologic-ecologic subsystem" shown in expanded form in Figure 2. In
Figure 2, the ecosystem receptors have been renamed. ?

The format for this report was developed from the final EIS for the
Trans-Alaska pipeline, one of the most comprehensive statements prepared
to date.’ As shown in Figure 3, one starts with a description of the
environmental setting consisting of background data on abiotic systems
(hydrology, geology, meteorology), biotic systems (plants, animals), and
our superimposed socioeconomic systems (land use, demography, etc.). As
a second major input, one provides an inventory of processes and residuals
generated at NWC broken down categorically into those that affect air,
water, noise, and land fuality, climate, depletion of resources, and
other public health factors.

The two environmental setting and inventory inputs are then used
with the methodology for environmental impact analysis to determine an
evaluatior. of envirommental impact. Where standards and criteria exist,
such as for maximum aliowable limits for air, water and noise pollution,
they have been used to create evaluations of environmental impact in the
following range:

1 2 3 4 5
insignificant low moderate large

The scale is generally not linear; that is, twice a given level of
an air pollutant dces not necessarily genera.e twice the impact. Where
standards and criteria do not exist, such as for "land pollution' and
"visual pollution" resulting from roads, debris, and scarring from explo-
sive testing, the appraisal is admittedly subjective. In these cases, the
natural states of the abiotic and biotic ecosystems receptors are used
as a basis of comparison. In this way, non-quantifiable aspects are
considered, since the spectrum of environmental impact encompasses both
the measurable and the intangible, as does the elusive abstraction we
term "quality of life."
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GASOLINE

PRODUCTION PROCESSES
-

EXPLOSIVES
OTHEK PRODUCTS
WATER
ETC

INDUSTRIAL PROCESSES
RESIDENTIAL PRODUCT USAGE
TRANSPORTATION

TESTS

AIR, WATER POLLU-
TANTS, SOLID
WASTES, RADIATION
NOISE, ETC

\

TRANSFORMED

NATURAL ABIOTIC
PHYSICAL SYSTEMS

BY ENVIRONMENT

DIFFUSED, TRANSPORTED, ETC

MEASURES

// =

BIOTIC
SYSTEMS l

SUPERIMPOSED
SOCIO-ECONOMIC
SYSTEMS

ECOSYSTEM RECEPTORS

e e e e ]

FIGURE 2. Summarized Environmental Impact Process.

ENVIRONMENTAL SETTING
® ABIOTIC SYSTEMS
® BIOTIC SYSTEMS —1
@ SOCIO-ECONOM!:C
SYSTEMS

NWC INVENTORY
® AIR ® LAND
® WATER @ CLIMATE
® NOISE ® RESOURCE =
DEPLETION
® PUBLIC HEALTH

METHODOLOGY FOR
ENVIRONMENTAL IMPACT
ANALYSIS
® MATHEMATICAL MODELS
® MEASUREMENT

¢ COMPARISON WITH
STANDARDS, CRITERIA.

® U'VALUATION OF
CNVIRONMENTAL
INTANGIBLES

® COMPARISON WITH
NATURAL SYSTEMS

EVALUATION OF
ENVIRONMENTAL
IMPACT

IMPACT ON
® ABIOTIC SYSTEMS
® BIOGTIC SYSTEMS
® SOCIO-ECONOMI
SYSTEMS

FIGURE 3. Format for Environmental Impact Evaluation of the Naval Weapons Center.
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SUMMARY, HISTORY OF THE NAVAL WEAPONS CENTER

MISSION AND FUNCTIONS

The current mission of NWC is '"to be the principal Navy RDT&E Center
for air warfare and missile weapon systems." That mission is stated in
NAVMATINST 5450.27 of 27 June 1972, which further defines the Center's
functions: to "establish and maintain the primary (although not necessarily
exclusive) in-house research and development capability for the following
Navy and Marine Corps systems, subsystems and technologies:

Strike aircraft/weapon systems and concept development
Aircrait/weapon simulation
Survivability analyais and test
Air-launched weapons and associated avionics systems
Aircreft guns and ammunition
Guided and unguided weapons
Aircraft weapons control and aircraft/weapons interface
Air weapon system simulation and effectiveness evaluation
Tactical missiles
Anti-ship cruise missiles
Point defense missiles
Subsystems for wecpon systems defined above
Propulsion
Guidance and control
Warheads
Fuzes
Launchers, handling equipment
Strike warfare countermeasures
Weather modification."

The scope of work entailed by these functions is exemplified further
by the Imstallation Survey Report, Naval Weapons Center,l prepared for
the Office of the Naval Inspector Ganeral, under the provisiovns of
Executive Order 11508, by an installation survey team that convened at
the Center on 3 through 6 October 1972:

Section VII, part of a Statement of Fermanency signed by the
Secretary of the Navy on 21 July 1971, states:

The Naval Weapons Center is a primary r2search, development,
test, and evaluation activity of the Department of the Navy and
i8 the principal Navy installation involved in the development
of Air Weapons Systems and new ideas in related fields of science
and technology. It is considered by the Secretary of the Navy to
be a permanent installation of the Naval Shore Establishment.
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DESIGNATION OF NWC LANDS

Two major land areas constitute NWC: The China Lake complex,

605,695 acres, and the Mojave '"B''/Randsburg Wash Test Range complex,
487,308 acres. Minor acreages for the Mojave "B'/Randsburg Wash Test
Range access road and miscellaneous rights~of-way complete the total
of 1,095,926 acres. Figure 4 depicts NWC real estate.

Both the China Lake complex and the Mojave 'B'"/Randsburg Wash complex
are located ir the upper Mojave Desert of Southern California. Figure 5
shows the location of NWC in Southern California.

The China Lake complex lies in the counties of Inyo, Kern, and San
Bernardino. The Mojave '"B'"/Randsburg Wash complex is entirely within San
Bernardino County. Its eastern perimeter abuts the Fort Irwin Military
Reservation, and the northeast corner is one-half mile southwest of Death
Valley National Monument.

The NWC headquarters, lccated at the China Lake complex, is situated
120 air miles northeast of Los Angeles, California, in the extreme north-
east corner of Kern County, California. Kern County government offices
are located in Bakersfield, California, 80 air miles southwest.

The incorporated City of Ridgecrest, population 12,950 (1 September
1973), adjoins the Center's headquarters area boundaries on the west and
south.

Other nearby communities are Inyokern, unincorporated, 10 miles west,
population 700; and the Searles Lake cormunities, 18 miles east. The
Searles Lake communities are a series of closely spaced unincorporated
company towns that support three chemical companies mining Searles lLake
deposits. These are West End, Borosolvay, Argus, and Trona. Their combined
population is approximately 3,500.

STATUS AND USE OF LANDS BEFORE NWC USE

China Lake Complex

Prior to installation of a naval activity in the Indian Wells Valley,
little use was made of these lands or of the contiguous high desert area.

Seasonal livestock grazing, marginal dry farming, and small or individually-
operated mines constituted the econcmy cf the area from Mojave to Lone Pine.

During the early years of the twe'.tieth century, temporary settlements
flousished, then died, in support of construction work on the Los Angeles
aqueduct. Some were merely ''rag camps'" to provide food and shelter for

workmen on the unique engineering project that drains water from the eastern

Sierra Nevada and Owens Valley for the City of Los Angeles.
One of the settlements, Inyokern, located on a branch line of the

Southern Pacific Railroad, survived completion of the aqueduct construction.

From about 1912 to 1942, when a res2arch facility operated by California
Institute of Technology came into the Indian Wells Valley, Inyokern was a
little-known cesert crossroads settlement with a mere handful of permanent
residents. Before establishment of NWC in 1942, less than 200 people,
engaged in marginal ranching operations, lived in Indian Wells Valley.
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FIGURE 5. Location of the Naval Weapons Center in Southern California.
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Purchase prices of real estate in the vicinity resulting from condem-
nation proceedings in 1949 whereby in addition to withdrawal of Public
Lands the Navy in fee acquired scattered parcels of private lands needed
to perform its mission reflect the total depression of the area in the
early 1940s.

Unimproved land at what is now the intersection or China Lake and
Ridgecrest Boulevards sold for $1.30 per acre. The same land, still unde-
velopad, was sold in 1970 by General Services Administration to a private
developer for $6,573 per acre.

Grazing land on the western perimeter of the Center sold, in 1949,
for $1.10 per acre. Land in the same region, just outside the NWC
boundary, unimproved and without utilities, is today selling for 3400
to $600 per acre.

Presence of NWC is directly responsible for current high land values
in the immediate vicinity.

Immediately north of NWC are Owens (dry) Lake and the rugged Inyo
Mountain Range. East of the Inyo Range is Saline Valley, completely
undeveloped, where there is little water or prospect for water development.
A salt works was established here during the late 1800s and early 1900s.
Despite a large investment in equipment and materials to exploit the
surface deposit, full-scale commercial operation of the salt works was
never achieved.

Mojave '"B''/Randsburg Wash Complex

Mojave '"B''/Randsburg Wash areas are desolate stretches of desert,
used only by a few prospectors and by freight wz2gons hauling borax minerals
from the surface diggings in Death Valley to the railroad at Mojave.

Except for mining and a little seasonal grazing of domestic stock,
this portion of NWC lands has been unoccupied during historic times. A
small area in the southern part of Mojave 'B'" Range produces ephemeral
grasses and annuals in years of normal rainfall to support marginal
grazing during spring months. A few mines of unproven economic value
have been worked sporadically in the Slate Mountains. Water sources are

few and such springs as are found with potable water cannot be depended
upon for perennial flow.

HISTORICAL SUMMARY

NWC was originally established as the Naval Ordnance Test Station,
Inyokern, California, on 8 November 1943. The initial installation had
a dual pur; se: Its immediate functions were to support rocket development
work of the California Institute of Technology for the Wo:rld War I1I Office
of Scientific Research and Development, to test air-launched rocket
weapons, and to furnish primary training in the use of those weapons.
Its long-range role was to serve as a nucleus from which to evolve a
major postwar research, development, test, and evaluation center for
naval weaponry,
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Both the immediate and the long-range test and evaluation roles
required year-round clear weather and large open spaces found in inland
desert environments. During a reconnaissance flight to scout the general
area, the Station planners discovered an unused airstrip suitable for
immediate use as a temporary base for test and training operatione near
the small village of Inyokern.

Trom this beginning, the Station was located on an expanse of
uninhabited wasteland that provided the required environmental character-
istics. The site chosen was in the Upper Mojave Desert, 120 miles from
Los Angeles.

While initial tests and training were being conducted from temporary
facilities at the Inyokern airstrip. construction of test ranges and
permanent technical installations began in late 1943 on adjacent desert
and scrubland. This site was later named the China Lake Test Ranges
because of its prominent topographic feature, the large flat playa of an
extinct Pleistocene lake.

The first technical facility built at the China Lake site was a
nropellant processing plant, which was urgently needed for the fabrication -
of extruded rocket-motor grains. Within a few years several large test
ranges, research laboratories, and small highly specialized production

bt PR oS =

)
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s plants were added. Among these was the Salt Wells Pilot Plant, which " 1
piloneered in the development of chemical high-explosive booster charges
for nuclear weapons (1945 ro 1954). An 11,063-acre Naval Air Facility -

became operational in 1946. Michelson Laboratory, a $10-million structure
now housing more than $20 million in research and technical equipment,
was completed in 1948.

Concurrently, construction of housing for military and civilian 1
personnel of the Station began with the erection of temporary accommoda- “*
tions, which were habitable by January 1944. Over the next few years,
these accommodations were rapidly replaced with permanent family
residences and bachelor apartments. Because only minimal shopping
facilities or cultural amenities existed within 100 miles, the China Lake
village was developed as a self-sufficient community complete with schools, -
shopping center, bank, service station, and cultural, religious, and
recreational facilities. This unique Navy-owned and Navy-run civilian h
; community has since evolved into a community of more than 11,000
E population,

' The technical plant, facilities, and land requirements grew even A
faster under the dual spur of increasing complexity in weapons and

weapon-related work and of a steady expansion in the work scope and e
functions assigned to the Station. At the end of World War II, the
Station took over the rccket development activities of the California
Institute of Technolrgy and assumed technical direction over a broad =
program of weapon research, development, test, and evaluation.

During a reorganization of naval laboratories in 1967, the Station
was redesignated as the Naval Weapons Center and its research and devel-
opment functions were again expanded. By 1972, the Center encompassed
more than 1,700 square miles and the approximate "bock value" of its
land holdings, facilities, and equipment was

24
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Land $ 1.9 million
Buildings and improvements 226 million
Scientific equipment and instrumentation 61 million
Industrial production equipment 24 million

$313 million

R ——

Note that these "plant account'" figures are not really representative
of the true current worth of the Center's holdings, which is probably
much closer to the latest estimated replacement costs of more than $1
billion.

Today, NWC is the Navy's largest facility for ordnance research and
development.
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NOTES

Naval Weapons Center. 1972. 1Installation Survey Report,
Naval Weapons Center. Prepared for the Office of Naval
Inspector General.
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ENVIRONMENTAL SETTING OF THE NWC VICINITY

NATURAL ABICTIC PHYSICAL SYSTEMS

Geology

The NWC China Lake Test Range complex is located in Kern, Inyo, and
San Bernardino Counties. Terrain of this test range complex varies from
the eastern extreme of Sait Wells Valiey at 1,847 feet msl to the summit
of the Argus Range, Maturango Peak, at 8,839 feet msl. The eastern peri-
meter of the Center is bounded by the crest of the Argus Range. These
are typical dcsert mountains, generally arid and supporting no timber.

The northwest pcrtion of the China Lake Test Range is situated in
the Coso Range. These mountains are primarily volcanic in origin, with
deeply cut step faults in basalt forming a series of mesas on the western
side. The Cosos terminate beyond the northwest corner of the Centex. The
average elevation is 6,500 feet. Summit of the Cosos is Coso Peak,

8,156 feet msl, where a good stand of pinyon pine and juniper is found.
Fresh water springs are few.

Along the western edge of the Cosos, is a geothermal area with
active hot springs and live fumarcles. This is the Coso Hot Springs/
Devil's Kitchen region.

The southwest one-quarter of the China Lake Test Range is the major
part of the Indian Wells Valley, an area bounded on four sides by mountain
ranges--the southern Sierra Nevadas on the west (8,448 feet maximum),
the Cosos on the north, the Argus Range on the east, and the El Paso
Mountains to the south (5,244 feet maximum). This area is a flood plain
with several dry lakes, or playas, located on Center land. The Center is
the recipient of the watershed.

Striking physiographic features of the valley boundaries include
steep fault scarps along the base of the Sierra Nevada with broad alluvial
fans extending from the mouths of the canyons. The fans have coalesced,
sloping gradually eastward from the Sierra Nevada toward the playa area
along the east side of the valley. Active sand dunes exist northwest of
China Lake, the major valley playa.

The Indian Wells Valley basin is filled with interbedded strata of
clay, sand, and gravel, with cumulative thickness of as much as 6,000 or
7,000 feet.! During three glacial epochs that covered the Sierra Nevadas
with snow and ice, sediments were deposited in a large lake occupying the
basin. Dry lakes, including China Lake in the Indian Wells Valley, are
vestiges of the former large lake.

In the glacial lake, the combination of decaying organic material
with lacustrine sediments, resulted in unpotable groundwater with deposi-
tion of minerals in the soils that render agriculture, under present
technologies, uneconomical and unfeasible. Figure 6 shows the topography
of the China Lake complex of NWC.
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The Randsburg Wash Test Range and the Mojave '"B'" Aerial Gunnery Ranges
are located about 25 miles southeast of China Lake. The southern terminus
of the Slate Range is in the northwest portion of this region. This is a
dry mountain range averaging about 5,000 feet msl, with its summit at
5,578 feet.

A long trough runs east of the Slates. Elevation of this area within
Center boundaries varies from less than 1,400 feet to 2,250 feet msl.
Randsburg Wash intersects this narrow valley in an east-west direction.
Here again, there is scant vegetative cover. The north-south valley is
an extension of Panamint Valley and like the east-west drainage is
composed of light friable soils.

The southeast sector of the Mojave 'B'" area contains a small range
of volcanic mountains, the Eagle Crags. These are devoid of vegetation
with a few ephemeral springs. Along the southern perimeter of Mojave "B"
is a portion of Superior Valley sloping off toward a large dry lake
beyond the Center boundary. Figure 6 shows the topography of the Mojave
"B'"/Randsburg Wash complex at NWC.

NWC lies within an active seismic area. The most severe earthquake
occurred approximately 25 miles west of Ridgecrest in the Sierra Nevada
with a magnitude of 6.3 (March 1946) on the Richter Scale. Three earth-
quakes of magnitudes 5.0 to 5.4 have occurred within a 10-mile radius
of the community and approximately 20 earthquakes of magnitudes 4.0 to
5.4 have occurred within a 10 to 25 mile radius.?

One of California's major east~west trending faults, the Garlock
Fault, crosses the }avy's access rcad to Randsburg Wash and runs the
width c¢f these test ranges.

Climate

The climate of NWC and vicinity is marked by aridity, hot summers,
cold winters, and prevailing southwest winds. Meigs (1953)3 gave the
Indian Wells Valley an Ac. 14 classification, denoting a climate char-
acterized by aridity, winter precipitation, a mean temperature in the
coldest month of 0 to 10°C, and a mean temperature in the warmest month
of over 30°C.

Russell (1926)" applied a revised Koppen classification of BWh (Hot
Desert) to Indian Wells Valiey and lower adjacent ranges, denoting a
January isotherm greater than 32°F, less than 9.5 inches annual precipi-
tation, and less than 3} months having greater than 100°F mean maximum.
The Russell classification specifically differentiates the northern
Mojave Desert, of which Indian Wells Valley is a part, from the warmer
Coachella and Colorado Deserts to the south. Russell applied a BSk (Cold
Steppe) classification to the higher elevations of the Coso and Argus
Ranges, denoting a January isotherm of less than 32°F and between 9.5
and 14 inches annual precipitation. However, interpolation of Miller's
(1962)° data at NWC auring January places the 32°F isotherm at 8,500 to
9,000 feet msl, which is higher than virtually the whole Coso and Argus
Ranges. In addition, there are no precipitation data to substantiate
greater than 9.5 inchec per year. Therefore, the BWh classification
probably applies to all of NWC.
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Weather data® collected at the Naval Air Facility (NAF) from 1946
to 1973 are sumaarized in Table 1. Average annual precipitation is 2.77
inches, prevailing winds are from the southwest at 7.7 mph average, the
mean annual maximum temperature is 79.4°F, and the mean annual minimum
is 48.5°F. The mean annual temperature is 64.0°F.

Climate of the Mojave "B''/Randsburg Wash portions of NWC is not as
well understood as the China Lake portion. Data have been collected by
the Jet Propulsion Laboratory (1972)7 at the Goldstone Echo Site, just
east of the NWC boundary. The 1971 rainfall at the site was 2.87 inches,
almost exactly the NAF long~term average, but over twice the 1971 NAF
total of 1.47 inches. The Goldstone data show a greater proportion of
rain during the summer than at NAF. Temperature characteristics seem to
be very similar to those of NAF. Russell {1926) applies a BWh classifica-
tion to the entire Mojave '"B'"/Randsburg Wash portion of NWC.

Hydrology

Indian Wells Valley. Unconsolidated deposits in Indian Wells Valley
are those from which NWC, Inyokern and Ridgecrest, the ranches, and all
other groundwater users draw their water. All groundwater in Indian Wells
Valley has as its source precipitation that falls within the drainage
areas of Indian Wells Valley, Rose Valley, and Coso Basin. This water
does not move ir a stream or channel, but percolates through pore spaces
in water-bearing formations from areas of replenishment toward points of
discharge.8

There is no evidence of any underground source or movement of water
from outside the drainage area considered. A very small quantity of
groundwater underflow out of the valley to Salt Wells Valley occurs
through a narrow channel, the most recent outlet of Pleistocene China
Lake.?

In Indian Wells Valley, as in any groundwater basin, all pore space
in all the deposits beneath the water table are saturated or full of
water. All rocks and deposits do not, however, yield water to wells with
the same facility. Consolidated rocks and the volranic rocks around tihe
margins of, and at depth beneath, the valley are generally of low per-
meability and do not yield water to wells except for minor quantities in
fractures.

Not all the unconsolidated deposits yield water to wells in the same
quantity. For example, loose rounded well-sorted gravel or sand yields
water more freely to wells than does clay, silt, cemented sand, cemented
gravel, or compacted poorly sorted angular material. The yields of wells
are roughly proportional to the permeability of the water-bearing
deposits.

The total quantity of groundwater available for pumpage from a
groundwater basin is dependent on annual recharge, natural discharge,
ard usable groundwater-storage capacity.

Fiﬁure 7 shows steady-state recharge values for the deep aquifer
areas.!’ Approximately two-thirds of the total recharge to the deep
aquifer originates in the mountainous area southwest of the model area.
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FIGURE 7. Groundwater Recharge and Discharge in Indian Wells Valley.
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Recharge to the deep aquifer occurs as groundwater underflow from
permeable materials in canyons of the Sierra Nevada and the Coso and
Argus Ranges and as deep percolation of some of streamflow from Rose
Valley and Freeman Gulch. An assumption was made that there was no re-
charge from deep percolation of precipitation on the valley floor.!!

The orographic effects in the Sierra Nevada are assumed to be greater
than in the Coso and Argus Ranges because more moisture is present in the
air as it passes over the Sierra Nevada.

For altitudes greater than that of the lower valley tne increase in
annual precipitation was estimated by Lee (1913)12 to be at the rate of
0.41 inch per 100 feet for the area west of Brown. On this basis, he
estimated the annual precipitation at Brown (altitude, 2,395 feet) as
4 inches, at the base of the Sierra Nevada west of Brown 6 inches, and
at the summit 22.5 inches. For the summit of the Argus Kange, Lee estima-
ted the average annual precipitation would be nct more than 15 inches
(almost certainly less than 9.5 inches). During the winter most of the
precipitation in the mountains falls as snow.

Therefore, recharge was assumed to be available from areas on the
eastern watershed of the Sierra Neva¢ i above 4,500 feet altitude apd~"
from other areas above 5,000 feet. Within the suiface drainage.ziea of
Indian Wells Valley there are 88 square miles above %,50" [eet in the
Sierra Nevada and 102 square miles above 5,000 feet in the Coso and Argus
Ranges. Recharge was apportioned to the individual streans in these
categories on the basis of their drainage areas. The resul:ing recharge
was distributed to nodes near the model boundary adjacent tc¢ the mouth
of the canyons.!3

In the Indian Wells Valley groundwater discharge occurs naturally
by evapotranspiration and underflow into Salt Wells Valley and artifici-
ally by pumping from wells.

Perennial yield of a groundwater basin is the rate at which ground-
water can be withdrawn year after year without depleting groundwater
storage to such an extent that withdrawal at this rate is no longer
feasible because of increased pumping costs or deterioration of quality.
The estimated perennial yield of Indian Wells Valley, based on estimates
of evapotranspiration and underflow at midvalley together with other
groundwater data, is approximately 12,000 acre-feet per yearl“--about
4,000 acre-feet more than the estimated pumpage in 1953, but about 4,000
acre—-feet less than the estimated total discharge.

The main water body occupies the central part of the valley--
approximate boundaries are the Inyo County line on the north, an east-
west line approximately 2 1/2 miles south of the NWC bourdary on the
south, the Argus fault zone on the east, the Sierra Nevada fault zone on
the west, and a probable groundwater barrier about 2 miles south of Inyn-
kern on the southwest. The containing formations include the younger
alluvium and fan deposits, clder alluvium, and younger and older lacus-
trine deposits. The bottom of the wzter body is considered to be the base
of the older surface and the depch to non-water-bearing rocks. The satur-
ated thickness at well 26/40-22P1 is about 1,275 feet, and the thickness
is probably at least 1,000 feet beneath most of the central valley area,!®
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Most wells penetrate into the main water body only 50 to 400 feet,
3 and they disclose differences in head of only a few feet within that
range of penetration. With respect to land surface, the head, or water
level, in wells that tap the main water body ranges from a few feet
above on the east side of the valley in the vicinity of China Lake to !
401 feet below in well 27/39-16Fl1 on the scuth side near the El Paso
Mountains. However, the depth to water in most of the wells in the valley g
is between 100 and 200 feet.
3 Most of the main water body beneath the area underlain by the younger
alluvium is unconfined; however, in the eastern part of the valley beneath
China Lake and the area covered by windblown sand and interdune playa de-
posits, the main water body is confined by impermeable clay of the younger '
and older lacustrine deposits and the playa deposits. The area of confined
water is north of a somewhat irregular and ill-defined line exterding
from the NWC Main Gate to Sandquist Spa and east of a line extending
north from the Spa. South and west of this line the water body is largely
- unconfined, 16 c

Most of the wells in use in the area draw water from the unconfined
part of the main water body from depths less than 400 feet below land
surface. These wells usually penetrate lenses of gravel or clay and gravel,
and the yields of the wells which vary roughly in proportion to the amount
of gravel penetrated range from almost nothing to more than 2,000 gpn.
There are no wells of large yield in the central part of the confined
water area. Of the wells that have been drilled there, only a few have
ever been used for stock watering principally because of the poor
quality of the water.!’

The shallow water body lies above the confined part of the main
water body principally beneath China Lak: and vicinity. The base of the
shallow water body is poorly definea, b:t roughly between 50 and 150
feet below land surface. Locasly, appreciable difference in head exists
between shallow wells and deeper wells. Weils 50 :o 150 feet deep drilled
into the shallow water body generally penetrate clay of very low perme-
ability with occasional lenses of sand or sand and clay, yield water in
very small quantities, and have a lower head than nearby deeper wells
drilled into the confined part of the main water body.!®

Groundwater moves from a source or place of high head toward an
area of discharge or lower head. The head of a groundwater body is shown J
by the altitudes of the water levels in wells. Hence, water-level contours
or lines connecting points of equal head on the water body indicate the
configuration of its surface in the same manner that contours drawn on
points of equal altitude of land surface indicate the configuration of

the ground. Groundwater movement is perpendicular to the contour lines v
and toward points of lower head.
Figure 8 shows-1968 water-level contours for the deep aquifer in .

Indian Wells Valley.19
Temperature of groundwater normally fluctuates very little during
the course of a year, the fluctuation being greatest in shallow wells and :
least in deep wells. Temperature of water in wells tapping deposits 50
to 150 feet below land surface usually is constant and approximately ’
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equal to the mean annual temperature of the regicn. In the main water
body in Indian Wells Valley this temperature is generally 68 to 70°F.
In wells 50 to 452 feet deep the temperature is 76 to 83°F, which is
above the normal geothermal gradient ¢f 1 to 2°F for anproximately each
100 feet of depth.

Mojave "B''/Randsburg Wash Complex. Recharge to the groundwater
body in the Mojave '"B'"/Randsburg Wash complex occurs by direct infiltra-
tion of rain, subsurface flow from the adjoining areas, and percolation
of the infrequent runoff that occurs during flash floods from the
surrounding mountains.

Panamint Valley in the north Mojave "B" Range is a closed structural
basin. From the meager data available, it is the opinion of the California
Department of Water Resources that no water entering Panamint Valley es-
capes except by evaporation. Only a small quantity of groundwater is being
pumped, none of which is on Navy property. Water in Panamint Valley
beneath South Panamint dry lake is very salty, containing as much as
272,000 ppm. In some places fresh water can be obtained from shallow
wells aear the edge of the dry lake, but in general most water produced
from deep wells is salty.?20

Only two wells have been drilled in the Pilot Knob Valley (Randsburg
Wash) area (28S/43E-12A1 and 28S/44E-8C1l) which are owned by the U.S.
Navy. Pump tests on these wells indicate that the traansmissivity of the
aquifer in this area is very low--about 1,000 gailons per day per foot.
The groundwater gradient is very flat and appears to slope to the north-
west. The low groundwater gradient and trammissivity indicate that the
quantity of groundwater moving through the aquifer is small and that
under natural conditions the recharge and discharge to the aquifer is
probably not more than about 100 acre-feet per year.2!

The Garlock Fault is located along the north side of the aquifer
and acts as a barrier to the movement of groundwater. Water-level data
for wells 28S/43E-6B1 and 28S/43E-12A1 suggest that water levels may
be as much as 400 feet lower on the north side of the fault than on the
south side. However, these meager data are inconclusive.?2

The aquifer near Randsburg Wash covers an area of about 30 square
miles. The amount of recoverable water in storage depends on the satur-
ated thickness of the aquifer, and its ability to release water from
storage. Lack of well data precludes an appraisal, although estimates
of storage can be made, based on hydrologic experience elsewhere. However,
of more importance, is the ability of the aquifer to yield sufficient
quantities of water to wells. Its low transmissivity makes recovery of
this water difficult as well yields are small. Pump tests on well 28S/
£36~-12A1 indicate a specific capacity of 0.5 gpm per foot of drawdown.

As recharge is minor, practically all of the pumped water would come from
storage in the aquifer.?3

In the southern segment of the Mojave "B" Range, where about 1,000
head of cattle are grazed seasonally under A lease administered by the
Bureau of Land Management, water is mined by wind-powered pumps from
fresh water reservoirs formed by subsurface sands and gravels of dry
Superior Lake to the south.
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Springs and Seeps. There are no perennial streams or lakes on NWC
lands. A total of 49 springs and seeps have been identified on the China
Lake Range area of NWC. Fresh water springs are few along the western
edge of the Coso Range. Most occur above the 6,000-Foot level in the
central area of the Cosos. Numerous springs occur in the Argus Range
between Argus and Maturango Peaks.

Water is extremely scarce in the Mojave "B'"/Randsburg Wash Ranges.
A few perennial springs exist in the Slate Range of the North Mojave "B"
area. No springs and only a few seeps occur in the Randsburg Wash area.
The southeast sector of the Mojave "B" area contains a few ephemeral
springs. About a half dozen springs occur in the southwest sector of the
Mojave "B" area.
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NATURAL BIOTIC SYSTEMS

Flora

Evolution. The present vegetation in the Mojave Desert and NWC
vicinity is relatively new in terms of geological time (Axelrod, 1950) .1
In the Early Pliocene Epoch, about 10 million years ago, the Mojave
Desert consisted of "oak woodland, chaparral and scrub vegetation'
(Axelrod, 1958, p. 503).2 By the Middle Pliocene, about 6 million years
ago, as part of a drying-out trend, the Mojave was characterized by
"semi-desert scrub, scattered thorn forest, and mesquite grassland'
(Axelrod, 1958, p. 503).3 The elevation of the Sierra Nevada Range in
the Late Pliocene and Quaternary, about 1 million years ago, brought even
dryer climates in the Mojave Desert, resulting in the desert climax vege-
tation which presently exists (Axelrod, 1950).%

The NWC vicinity flora of the Early Pliocene is preserved in tuffs
at Last Chance Gulch in the El1 Paso Mountains. Axelrod (1950, p. 242)°
states that fossil evidence

"show that arid sub-tropical scrub was still in the
region. The existence of plains and savanna environ-
ments on adjacent slopes has been inferred on the
basis of a large vertebrate fauna (Merriam, 1919).
Rainfall at that time was somewhere near 15 inches
yearly, distributed in the summer and winter months.
Although temperatures probably were high in summer,
winters must have been comparatively mild, with
frosts largely unknown."

Middle Pliocene flora and fauna of the Coso Range on NWC are
discussed by Shultz (1937),° and the following comments are made:

"There seems to be little doubt that the assemblage
from the Coso beds was essentially one of the plains.
This is indicated not only by the constituency of
the fauna, but also by the relative abundance of
certain types. For example, more than 40 per cent

of the assemblage consists of horses of the genus
Plesippus.

"It seems reasonable to infer that the climate
was somewhat more humid than that represented

by the desert conditions now prevailing in the
region."

Pleistocene vegetation in the NWC vicinity has been inferred to be
grassland. This has been supported by fossil finds of grazing animals,
including bison, camels, and horses (Hay, 1927; Buwalda, 1914).7°8
Axelrod (1950, p. 269)? cites a study by Laudermilk and Munz (1934)!0
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in which it was found that sloths near Las Vegas were feeding on a
"Juniperus-Yucca community similar to that now found at elevation of
5000 feet in this region." Since the site is at 1,500 feet elevation, it
was concluded that the Pleistocene climate was less arid than that of
the present.

However, change has occurred even more recently, throughout Quater-
nary time (less than 1 million years), when herbaceous plants and grasses
rapidly evolved. This accompanied "the differentiation of the many numer-
ous communities which now characterize these desert areas" (Axelrod,
1950, p. 275).11

Taxonomy. Tliere are a number of taxonomic references on desert
flora in California. Jepson (1925)12 and Munz and Keck (1968)!3 are two
of the more widely used references. Jaeger's (1941)!" study is helpful
in identifying desert wildflowers. Twisselmann (1967)1° provides taxonomic
information on NWC vicinity species in eastern Kern County.

Plant Community Delineation and Description. The distribution of
plant communities at NWC is greatly affected by the vicinity climate
which, in turn, is a result of the Sierra Nevada to the west. As elabo-
rated upon earlier in this report, the climate is distributed into
Koppen classification BWh (Hot Desert), which is dry. One finds that due
to slightly cooler temperatures, higher elevations have a higher
precipitation-to-evaporation ratio. In addition, soil type greatly
affects plant distribution.

Jensen (1947)16 delineated different vegetative zones in California,
including the NWC vicinity. However, pinyon—juniger and sagebrush commu-
nities on NWC were not included. Billings (1950)!7 classified all of the
NWC vicinity, except the Sierra, 25 falling into the '"creosote busk zone."

The matrix of temperature, precipitation-evaporation ratio and soil
type results in six distinct plant communities on NWC, as defined by Munz
and Keck (1.949).18 They are as follows:

"Alkali Sink': On poorly drained alkaline Ilats and playars, such
as China Lake, Mirror Lake, and Airport Lake. Major species include
cattle spinach (Atriplex volycarpa), pickleweed (Allenrolfea occi-
dentaiis), Parry saltbush (Atriplex Parryi), and desert holly
(Atriplex hymenelytra).

"Creosote Bush Scrub'": On well-drained soil of slopes, fans, and
valleys. Although usually found belcw 3,500 feet, at NWC it can be
found even as high as 5,500 feet due to scanty precipitation.
Major species include creosote bush (Larrea divaricata), cheese
bush (Hymenoclea salsola), and burrobush (Ambrosia dumosa). Most
of the Indian Wells Vallev, other than the playas, consists of
creosote bush scrub.

"Shadscale Scrub": In heavy soil of mesas and flats at 3,000 to

6,000 feet. It is often found between creosote bush scrub and
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Joshua tree woodland and intergrades with creosote bush scrub in
the NWC vicinity. Major species include shadscale (Atriplex confer-
tifolia), spiny hop sage (Grayia spinosa), and winter fat (Fwrotia
lanata).

"Joshua Tree Woodland": On well-drained mesas and slopes. Although
usually found from 2,500 to 5,000 feet, it is well represented at

NWC at elevations up to 6,070 feet, due to limited raiuiall, Major
species include Jnshua tree (Yucca brevifolia), blackbrush (Coleogyne
ramosissima), junipers (Junirerus), paper bag bush (Salazaria mexi-
ecana), and California buckwheat (Eriogonum fasiculatum).

"Sagebrush Scrub'": On deep pervious soil at elevations between
5,000 and 6,000 feet. This community is poorly rep:esented on NWC,
apparently because the minimum 8-inch precipitation requirement is
not met. Major species include big sagebush (Artemesia tridentata),
rabbit brush (Chrysothamus), antelope brush (Purshia), and fourwing
saltbush (Atriplex canescens).

"Pinyon-Juniper Woodland'": Found above the Joshua tree woodland and
sagebrush scrub at elevations from 7,000 to 8,800 feet. Moderately
represented on NWC on Coso and Maturango Peaks. Although normally
requiring 12 to 20 inches precipitation, on NWC may be surviving on
as little as 6 to 10 inches. Major species include pinyon pine (Pinus
monophylla), junipers (Juniperus), and antelope brush (Purshia).

Figure 9, Northern Highlands Vegetative Profile, shows distribution
of vegetation and estimated rainfall across the North Range on NWC.

Figure 10, Middle Desert Vegetative Profile, shows distribution of
vegetation and estimated rainfall across the northern Indian Wells Valley.

Figure 11 shows spatial distribution of vegetative types across the
entire NWC China Lake Range.

Ecology. McGinnies, et al. (1968) 19 have provided the most complete
review to date of ecological research on the desert. They note a number
of factors have been studied which affect vegetation, including climate,
altitude, soil type, salinity, groundwater depth, and trace elements such
as selenium. It appears that most research has been on the population
level, determining characteristics and variable effects on single species.
Individual studies have been performed on the more important NWC vicinity
speciegosuch as Larrea, Artemesia, Atriplex, and Yucca (McGinnies, et al.
1968).

There appear to be fewer studies at the community level on desert
flora than cn the population level. However, a number of key studies do
exist. Diversity and distribution of vegetation have been studied quanti-~
tatively on the alkali sink community in Death Valley by Hunt (1966) ;2!
on the creosote bush community by Barbour (1969),22 Chew and Chew (1965),23
Gardner (1951),2% and Went (1942);25 on the shadscale scrub community by
Billings (1949)26 and Fautin (1946);27 on the sagebrush scrub community by
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Billings (1949)28 and Fautin (1946);29 and on the pinyon-juniper zone by
Woodbury (1947).30 Most of these studies were not done in the NWC vicinity,
but much of the data can be extrapolated to this area.

Odum (1971)31 notes that there exists littie quantitative information
on productivity and energy accumulation in desert plant communities. Chew
nd Chew (1965)32 generated these data for a creosote bush community in
southeastern Arizona, in a Sonoran-type desert at about 4,460 feet msl.
They determined the net annual production to be approximately 1,400 kg/ha,
or 6,130 megacal/ha. This is roughly one-tenth that of an average fertile
; region, which is about 50,000 megacal/ha (Odum, 1671, p. 44) .33 Chew and
: Chew (1965)3" estimated that the net annual primary productivity of the
{ Larrea community was about 0.03% of the annual solar radiation and about
0.1% of the available energy during the growing season. They estimated
the efficiency of the Larrea community to be about one-seventh that of
an average deciduous tree and one-twentieth that of an average conifer.
Chew and Chew (1965)35 attribute the low accumulation of energy to small
leaf density and size and the spareness of shrub cover. Given the lack
of summer rains, the Larrea community in the NWC vicinity would be even
less efficient.

It does not appear that this type of quantitative proluction research
3 and analysis has been performed on the other plant communities in the NWC
r vicinity. For the other plant communities, annual rainfall data could be
] used toaéet a rough production approximation, using a study by Walter

(1954).3% Using Walter's graphed data in Odum (1971),37 one obtains the
following:
Annual rainfall, in. Annual net production, kg/ha
2-3 200-400
3-6 400-1,100
6-9 1,100-1,800

These numbers should be used only as guides, since temperature and sea-
sonal distribution of rainfall cause significant variation about the
mean figures given above. It should be noted that Chew and Chew's study
area received almost 17 inches of precipitation during the study year,38
which accounts for its productivity being much larger than the 400 kg/ha
predicted by Walter's (1954)3°% data at NWC due to 3 inches annual
precipitation.

Rare, Endangered, and Geographically Restricted Plants. Perihaps the
only source of information on rare and endangered plant species in the NWC
vicinity is the unofficial list distributed by the California Native Plant
Society (1971) .49 Twisselmann (1967, p. 56)4! notes that the only known
surviving Kern County colony of carrizzo grass (Phragmites communis var
Berlandieri) exists in the El Paso Mountains bounding the Indian Wells
Valley on the south. This is not cited by the California Native Plant
Society (1971)42 as a rare or endangered plant.

Twisselmann (1967)“3 notes a number of plants which have range limits
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in the NWC vicinity. Plants which reach their northern and northwestern
limits in the El Paso Mountains consist of the following:

Leptdium nitidum var. Howellii
Erodium texanum

Gilia aliquanta ssp. aliquanta
Gilia latiflora ssp. elcngata

Phacelia pachyphylla

Plants that reach their northern or northwestern limits at other

places in the Mojave Desert in Kern County include:

part

Allium fimbriatum var. denticulatum
Canbya candida

Eschscholaia parishii

Streptantnella longirostris var. derelicta
Nicolletia occidentalis

Perityle emoryi

Plants that reach their southern range limits in the Kern County
of the Mojave Desert are:

Triglochin debilis

Euphorbia vallis-mortae
Euenide urens

Cymopterus panamintensis

Gilia brecciarum ssp. argusana
Gilia cana ssp. speciosa
Phacelia nashiana

Cryptantha decipiens
Cryptantha mohavensis

Mohavea breviflora

Plants which reach their western limits in the Kern County portion

of the Mojave Desert consist of:

Cheilanthes viscida

Chorizanthe spinosa

Eriogonum Plumatella

Mirabilis Bigelovii var. bigelovii
Eschscholzia glyptosperma

Astragalus didymocarpus varc. dispermus
Lotus salsuginosus var. brevivexillus
Mentzelia tricuspis var. brevicornuta
Echinocactus polyancistrus

Gilia brecciarum ssp. neglecta

Gilia hutchinsifolia

Gilia latiflora ssp. latiflora

Gilia latiflora ssp. excellens
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Coldenia plicata
Cryptantha angustifolia
Monardella exilis
Chrysothamnus paniculatus

Fauna

Evolution. The evolution of NWC vicinity fauna is correlated with
the flora, as discussed in the previous section. Early Pliocene fauna in
the E1 Paso Mountains was investigated by Merriam (1919),““ who determined
the existence of large vertebrates. Middle Pliocene animals in the Coso
Mountains were determined by Shultz (1937)%5 to also consist of large
vertebrates, of which roughly half were horses. Pleistocene fauna in the
NWC vicinity were studied by Hay (1927),%6 Buwalda (1914),%7 Laudermilk
and Munz (1934),“8 and Fortsch (1972).%3 They found fossils of sloths
and grazing animals such as bison, camels, and horses. Today on NWC only
remnant populations of the large native vertebrates remain, consisting
of small bands of deer and desert bighorn sheep. During the last century
feral horses and burros have been indigenous.

Taxonomy. As with the flora, there are a number of taxonomic refer-
ences on NWC vicinity fauna. Ingles (1965, 1954)50,51 and Booth (1968)°52
are references on mammals, while Stebbins (1972, 1943)53,5% 45 a principal
reference on amphibians and reptiles. Two major bird references are Peter-
son (1961)°° and Hoffman (1927).°® Two taxonomic and general references
on desert arachnids are Savory (1964)57 and Cloudsley-Thompson (1958) .58
A major insect reference applicable to the NWC vicinity is Essig (1958).°°

Animal Community Delineation and Description. The delineation of
desert animals into communities has not been as successful as with the
flora. The mobility of the animals which allows them to move among differ-
ent communities appears to make community delineation unfeasible. McGinnies
(1968, p. 570)80 notes, ". . . desert animals are markedly less useful
than are desert plants for estimating desert parameters."

Nevertheless, attempts at delineating plant-animal systems into
biomes have been made. Desert biomes, among those proposed by Shelford
(1945),5% consist of the "Shadscale-Kangaroo Rat Biome (Cool Desert)";
"Creosote Bush-Desert Fox Biome (Hot Desert)'"; and the "Juniper-Rock
Squirrel Biome (Pinyon-Juniper Woodland)." All three of these lie within
NWC boundaries.

The advantages and disadvantages of Shelford's proposed system is
illustrated by Fautin's (1946)%2 study of sagebrush and shadscale scrub
communities in Utah. He found that while plant communities had rather
sharp boundaries, large animals (especially predators) ranged throughout
them and from one major community to another. However, smaller animals
were generally restricted to specific plant communities, rarely ranging
to others.

Table 2 provides an inventory of principal animals on NWC. Table 3
provides an inventory of many animals in the Indian Wells Valley vicinity.
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Ecology. As noted in McGinnies (1968),63 almost all ecological
research on desert animals is of a descriptive nature. Odum (1971,

p. 396)6"% notes, "In going through all the vast amount of literature
summarized in the UNESCO reports, one is impressed with the fact that
almost all of the information on the deserts of the world is purely de-
scriptive in nature; there is less known about the actual 'workings' of
desert ecosystems."

The biology and physiological adaptations of desert animals have
been extensively studied by Cloudsley-Thompson (1954),5% Schmidt-Nielson
(1964),56 Jaeger (1961),67 G. W. Brown (1968),58 Yousef, Horvath, and
Bullard (1972),5° UNESCO (1957),79 and others. Studies on specific NWC
vicinity animals include those by L. H. Brown and Carpelan (1971),71
Lowe and Heath (1969),72 Bartholomew and Hudson (1961),73 McKnight
(1958),7" Woodbury and Hardy (1948),75 and Dixon and Sumner (1939).76

Competition and predation among desert animals are discussed in a
number of studies, including Sumner (1959),”7 T. C. Emmel and J. F. Emmel
(1969),78 Hadley and Williams (1968),7° and Rosenzweig and Winakur
(1969).80 Quantitative studies on population ecology have been done bg
Beatley (1969),8! Tevis (1958),82 and Rosenzweig and Winakur (1969).8
Energy flow, primary productivity, and efficiency in mammals of a creosote
bush community have been quantitatively described by Chew and Chew (1970).8"

Beatley (1969)8> provided data relating Mojave Desert rodent popula-
tion to rain and plant productivity. She found, "There appears to be a
direct relationship between the seasonal! success of winter annuals and
reproduction in desert rodents, and the relationship is expressed the same
season." 1: was found that the rodents could cycle a whole order of
magnitude in numbers (Beatley, 1969).8°

Rosenzweig and Winakur (1969)87 found that rodent species diversity
was inversely proportional to plant species diversity. They noted studies
by MacArthur and MacArthur (1961)88 and Pianka (1966)8° which found the
same inverse relationship with birds and lizards. It was also found that
in spite of competition there is a great diversity in rodents occupying
the same ecological niche. Trapping in 15 different plots in a Larrea
community in Arizona resulted in 13 diiferent species of rodents. The
number of equivalent species* in each plot ranged from 1.0 to 3.56. The
numerical mean of all plots was 2.18, while the geometric mean was 2.01.

Tevis (1958)90 found that uarvester ants, like the rodents, were also
dependent upon desert annuals for food. During spring, their food web
looks like this:

Harvester Ant

50.2% 24.8% 16.7% 3.7% 4.6%
Malvastrum Mentzelia Oenothera Geraea All Others
elavaeformis

T —_— i el e v o i S G TR e — a—— R T

*The number of equivalent species is given by l/Zp% where Py is the
proportion of individuals that are members of species i.
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During the remainder of the year, it changes to this:

Harvester Ant

’//7\\
52.0%—  39.5% 4.7% 3.8%

Pectocarya Plantago Malvastrum All Others

Thus, the harvester ant radically changes food preference as a function
of time of year. Tevis noted that ants only eat roughly 1% of the seeds
produced each year. He also noted that the population appeared to be
stable. It can, therefore, be suggested that although, like the rodent,
the ant is dependent upon annuals, there is little population fluctuation
because their ford web contains a number of different species, which
increases stability (Slobodkin, 1961, p. 143; Paine, 1969).21,%2 In
addition, the ants change food preferences when necessary and never
consume more than about 17 of the available seeds, allowing plant
productivity stability.

NWC data show that the upland game bird population is correlated
with rainfall and plant productivity, as was found with the rodents.

The upland game bird population is thought to lag rainfall by two years,
which is not the case for rodents.

As is found with producer-consumer relationships, Slobodkin (1961)23
notes that the stability of a predator-prey system is increased when a
relatively large number of prey species is available for the predators.
As mentioned above, Rosenzweig and Winakur (1969)°% found there was a
large variety of rodents in spite of competition. This rodent diversity
would tend to stabilize the rodent-predator population. Analogously,
large varieties of other prey such as lizards and birds would also sta-
bilize gredator (coyote, desert kit fox, others) population. Slobodkin
(1961)2?° noted that predators tend to exert a damping effect on natural
prey population oscillations. It appears the desert ecosystems, like other
natural systems, are self-regulating due to feedback.

Chew and Chew (1970)%% analyzed the energetics of mammals in a Larrea
community in Arizona. Among the finds were:

1. Mammal density average 17.4/ha, or 4,600/sq. mi.

2. Two-thirds of the mammals were kangaroo rats
(Dipodomys merriami).

3. The average biomass was 1.13 kg/ha, or 640 1b/sq. mi.,
of which 407% was kangaroo rat and 407 black-tailed hare
(Lepus-californicus).

4. The mammals dissipated less than 2% of the net annual above-
ground plant production.

5. The mammals got 49.37% of their caloric intake from seeds
and 40.9% from leaves and stems.
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Odum (1971, »p. 396)97 suggests that rodents play an important role
in desert ecosystem energy stability:

"Since microbial decomposers will be sharply limited
by dryness, one wonders if this is compensated for by
a seemingly large population of rodent herbivores,
which, perhaps similar to the zooplankton of the sea,
play an important part in nutrient cycling. As in all
ecosystems adapted to extreme conditions, a relatively
large amount of net production goes into storage of
reproductive organs, thus providing a food source for
consumers."

Quantitative energy flow studies like that of Chew and Chew (1970)38
do not appear to have been done for the other desert biomes or plant
communities. Fautin's (1946)°%9 study also suggests that small rodents
play a key role, not only in providing stability to higher trophic levels
due to their large numbers of species, but perhaps also, as Odum suggests,
in nutrient recycling.

Rare, Endangered, and Geographically Restricted Animals. The Mojave
ground squirrel (Citelius mojavensig), a small desert-dwelling mammal
resembling the Antelope ground squirrel, has been given rare status by
the California Fish and Game Commission (California Department Fish and
Game, 1974).100 Presence of a good population of this rodent has been
verified at NWC by the California Department of Fish and Game.

The California Department of Fish and Game recently verified the
existence of a remnant population of the rare desert bighorn sheep (Ovis
canadensis nelsoni) in the Argus Range and in the Eagle Crags area of NWC.
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! TABLE 2. Principal Animals on NWC.

Legend: Scarce = less than 5 observations per year
Occasional = 5 to 12 observations per year
Frequent = more than 12 observations per year

1. China Laka Test Rznges
A. Mammals {

1. Native !

Mule deer (occasional)
Estimate 100 (Coso Peak and Maturango Peak)
Mountain lion (scarce)
: Verified sightings of 3 within last 2 years
3 Coyote (frequent)
Obseived in all areas (animal and/or tracks, scats)
Badger {(occasional)
Joshua-bitterbrush association and around sandy hills on dry lake bed (associated with kangaroo rat habitats)
Porcupine {scarce)
Pinyon-juniper (Coso Peak) existence inferred from girdling in cambium of pinyon trees

2o .

g Ring-tailed cat (scarce, one live animal seen March 1974)
Dry canyons and rocky scarps
E Kit fox (occasional)

Shy, nocturnal; dry lake bed and Joshua-bitterbrush {kangaroo rat and grcund squirrel habitats); population
- judged to be frequent in certain areas from scats.

b Bighorn sheep
2 Upper elevations of Argus; estimate 12-15 sheep; rare
Rodents:
_ Kangaroo rat {frequent)
3 *Antelope ground squirrel Plentiful in cycle when
i Mojave ground squirrel food plants are adequate

Rock squirre! and/or
Beechy ground squirre}

*Wood rat
* Mice
Bats (frequent)
Jackrabbits (frequent)
Atriplnx and Joshua-bitterbrush
Cottontad rabbits (occasional)
2. Feral

Horses (frequent)
Estimate 200; seldom seen below 4,000 ft msi; population stable
Burros (frequent)
Estimate 350; all areas except FH; come as close as Lark Ramp Seep
Domestic cats (no observations)
Around foot of B Mountain and in vicinity of stables; have Security opinion on this

3. Domestic

Cattle
Seasonal November 1 to May 30 on portion of range

* All areas.
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TABLE 2. (Contd.)

Dogs and cats {frequent)
In FH and immediately adjacent areas

B. Birds

1.

L

Unmanaged

Golden eagles (frequent)
Observed in all areas seasonally
Red-tailed hawk (frequent)
All areas seasonally
Prairie falcon (frequent)
Canyons on west side of Argus and Coso Ranges; probably resident; nest sites known
American Kestrel (sparrow hawk) (frequent)
All areas; probably resident; around FH area and seasonal in wildlands
Night hawks and poor wills (frequent)
FH area and lower canyons; seasonal
Cooper’s hawk {occasional)
Owils
Burrowing owl! (frequent)
Resident in areas with good ground squirrel and kangaroo rat populations
Barn owl {occasional)
Old sheds, abandoned towers, etc.
Great horned owl (occasional)
Same as barn owl; occasional in FH treed areas
California roadrunner (frequent)
Resident all areas
Desert raven (frequent)
Resident all areas
Robins (frequent)
Seasonal (spring and fall) in FH area and canyons
Mockingbird (frequent)
Resident FH area
Starling (frequent)
Resident FH area and canyon wildlands during spring and summer
Red-winged blackbird (frequent)
Seasonal; nests around sewer lagoons and G-range swamps; feeds in FH area
Brown-headed cowbird
Same as red-winged blackbird
Yellow-headed blackbird
Same as red-winged blackbird
Vireos, western tanager, warblers, juncos, wrens, cedar waxwings, finches, martins, buntings, chickadees,
nuthatches, etc. {frequent)
Seasonal in FH area and wildlands
Loggerhead shrikes, pinyon jays, LeConte thrashers, etc. {frequent)
Seasonal in wildlands
Hummingbirds (3 or 4 sp.) (frequent)
Seasonally in all areas
Aquatic and wading birds: Great blue heron, snowy and common egret, American avocet, blacx-necked stilt,
killdeer, and other wading birds {frequent)
Seasonal in moist areas on G-ranges

. Managed

a. Seasonal

Mallards, canvasback, merganser, bufflehead, shoveler, ruddy duck, teal, pintail, widgeon (frequent)
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TABLE 2. (Contd.)

Canada goose, Ross's goose, snow goose. Seasonal {frequent)
Other waterfowl (frequent). Western grebe, pied grebe. Seasonal
Coot (frequent). Resident

White pelican (scarce)

Gulls {occasional)

b. Upland game birds

White-winged dove, mourning dove (frequent to occasional). Seasonal; depending on precipitation and food
California quail, Gambel’s quaii, mountain quail** {occasional to frequent). Resident wildlands; cyclic with
climatic changes

Indian red-legged partridge (chukar)** Same as quai!

¢. Experimental exotics

Seesee partridge and crested tinamou (scarce)
Question as to whether population established

C. Reptiles
1. Snakes

Sidewinders and rattlesnakes (occasional)
Resident; mostly wildlands; shy; nocturnal (probably good population)
California king snake (occasional)
Red racer {occasional)
Rosy boa (scarce}
Gopher snake (frequent)
Glossy snake {occasional)
Leaf-nosed snake {cccasional)

NOTE: All snakes are shy and in summer most are nocturnal ; therefore, observations are relatively few unless
trapping or night counts are taken; probably have good populations in proportion to rodent cycles.

2. Lizards

Chuckwallas (frequent)

Desert iguana (frequent)

Zebra-tailed lizard (frequent)
Side-blotched (frequent)

California spiny {frequent)

Whip-tailed (frequent)

Western fence lizard (blue belly} (frequent)
Night lizards (scarce)

Banded geckos (scarce)

Tortoise {(occasional). Limited hebitat

D. Amphibiars

Western spadefoot toad (frequent}
FH area and moist locations, such as springs, etc.
Leopard frog {frequent). Springs
Tree frog (scarce).
Know of it onlv at Haiwee Spring
Salamanders. Could be expected around perennial springs; no investigation to determine species or population done
to date

** ""Managed’’, i.e., seasonal hunting when population estimates are favorable.
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TABLE 2. (Contd.)

E. Fishes
1. Exotic

Rare and endangered transplant Mojave chub (gila mohavensis)
400 introduced into refuge; appear to be successful; no population estimate at this time

2. Feral

Goldfish {frequent)
Ir: drainage charnels on G-ranges

F. Invertebrates

Fairy shrimp
Fresh water crustaceans; cryptobiotic; occur in Mirror Lake {dry) when moisture and temperature conditions are
favorable; common throughout desert playas; not considered rare or endangered.

Rock snails
Found occasionally in granite or basalt rock piles; common in elevation and terrain where found; dry. fragile
shells found in rock shelters and caves showing prehistcric human occupancy

Tarantulas, scorpions, blister beetles, and other beetles
In most areas offering suitable habitat

Bees, wasps, ants, black widow spiders, orb weavers, etc. Common

11. Mojave “B*/Randsburg Wash Ranges
Native and feral

Same wildlife as on China Lake Test Ranges, except
deer;
horses, feral;
goldfish, feral;
domestic cats, feral;
mountain lions (possible, but no observations)
except for burros, all species scarce or occasional observations; burros frequent

Birds (occasional to frequent). Same, except pinyon jays, waterfowl. and wading birds; seasonal

Invertebrates. No fairy shrimp known although several playas and sag ponds appear to be likely if precipitation
and temperature favorable

Reptiles. Same

Others. Same
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TABLE 3. Checklist of the Amphibians, Reptiles, Birds, and Mammals of
Indian Wells Valley and Surrounding Areas’ ]

These lists are based on fizld observations of the compilers and on museum records. The areas
covered in the lists include Indian Wells Valley, adjacent canyons, and mountain ranges to the level
of the pinyon-juniper belt.

e

The use is for the Survey and Evaluation of the Environmental Impact of Naval
Weapons Center Activities only and is a one time use. If further use is sought, i.e.,
quotations from the lists, permission must be obtained from the Maturango Museum
Board of Trustees.

- SR " — Y

Gl i)

The following wildlife checklists are not to be construed as a comprehensive survey bl
. of amphibians, reptiles, mammals, and birds occurring within NWC boundaries. They 4
4 do represent a reasonably complete inventory of species found in the Indian Wells

Valley and immediately adjacent foothill zones, but they do not include extensive |

A .

areas of NWC North Ranges, Argus Range, Coso Mountains, or the Randsburg Wash
and Mojave B Ranges.

9 Copyright © 1974, Maturango Museum Press, China Lake, California. Used by permission. All rights
reserved.
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TABLE 3. (Contd.)

Hebitat Types for Amphibians, Reptiles, Birds, and Mammals of the
Indian Wel:: Valley and Surrounding Areas.

1 Urban developments

2 Rurai developments, cultivated areas

3  Sewage ponds, marshes, drainage ditches
4  Alkali sink associations

5  Creosote bush scrub

6  Shadscale scrub

7 Joshua tree woodland

8 Sagebrush scrub

9 " yon-juniper woodland
10 Wet canyons: (a) Sierran, (b) desert
1 Rock canyons
12 Open sky

Amphibians and Reptiles of Indian Wells Valley and Surrounding Areas?

by
Kristin Berry

: Habitat Type
4
[ Order Amphibia
Family Ambystomatidae Mole Salamanders
Tiger Salamander (Ambystoma tigrinum) exotic: 1,3,10a
Family Hylidae Tree Frogs
Pacific Treefrog (Hyla regilla) 1,2,3,10a
1 Family Bufonidae True Toads
: Western Toad (Bufo horeas) 1,2,3,10a
Red-spotted Toad (Bufo punctatus) 10b
Order Reptilia
Family Testudinidae, subfamily Testudininae: Gopher Tortoises
Desert Tortoise (Gopherus agassizi) 1 (captive), 4-7, 11
3 Family Gekkonidae Geckos
3 Banded Gecko (Coleonyx variegatus) 4.9,10,11
4 Family Iguanidae Iguanid Lizards
Desert Iguana (Dipsosaurus dorsalis) 4.7, 11 (uncommon)
Chuckwalla (Sauromalus obesus) 5(11), 7(11)
Zebra-tailed Lizard (Callisaurus draconoides) 4.7,8?

2 Copyright © 1974. Maturango Museum Press, China Lake, California. Used by permission.
All rights reserved.
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TABLE 3. (Contd.)

Collared Lizard (Crotaphytus collaris)
Leopard Lizard (Crotaphytus wislizenii)
Desert Spiny Lizard {Sceloporus magister)
Western Fance Lizard \Sceloporus occidentalis)
Side-blotched Lizard (Uta stansburiana)
Desert Horned Lizard (Phrynosoma platyrhinos)
Family Xantusiidae Night Lizards
Desert Night Lizard (Xantusia vigilis)
remily Scincidae  Skinks
Gilbert's Skink (Eumeces gilberti)
Family Teiidae
wWestern Whiptail (Cnemidophorus tigris)
Family Anguidae Alligator Lizards
Southern Alligator Lizard (Gerrhonotus multicarinatus)
Family Anniellidae Legless Lizards
California Legless Lizard (Anniella pulchra)

Family Leptotyphlopidae Slender Blind Snakes
Western Blind Snake (Leptotyphlops humilis)
Family Boidae Boas
Rosy Boa (Lichanura trivirgata)
Family Colubridae
Spsited Leaf-nose Snake (Phyllorhynchus decurtatus)
Red Racer (Masticophis flagellum)
Western Patch-nosed Snake (Salvadora hexalepis)
Glossy Snake (Arizona elegans)
Gopher Snake (Pituophis melanoleucus)
Common Kingsnake (Lampropeltis getulus)
Western Ground Snake (Sonora semiannulata)
Western Shovel-nosed Snake (Chionactis occipitalis)
Utah Black-headed Snake (Tantilla planiceps utahensis)
Desert Wight Snake (Hypsiglena torquata deserticola)
Family Viperidae, subfamily Crotalinae
Northern Pacific Rattlesnake (Crotalus viridis oreganus)
Mojave Desert Sidewinder {Crotalus cerastes cerastes)
Panamint Rattlesnake (Crotalus mitchelli stephensi)
Mojave Rattlesnake (Crotalus scutulatus scutulatus)

Habitat Type

11: 5,789?
478
56,711
9
4-1
4-11

4(unc), 5,7
103, 10b
411
exotic: 1; 10a?

7-10 (Sierras only
at Welker Pass)

49,1
4-7,10,11

47,11
23,41
49,1011
49,10,11
2,341
4-11
4-7,10,11
4-7,1011
4-11
4-11

8,9 (Sierran),10a
4-7,1011
11: 5,79,10
5,7

T — )
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Abbreviations and Definitions for Bird Checklist

a 2 = 3

Status (Definitions taken from The Distribution of the Birds of California, by J. Grinnell and A. H. Miller, Cooper
Qrnithological Club, Pacific Coast Avifauna No. 2, Berkeley, California. 1944)

Res RESIDENT A species fixed in areal occurrence throughout the year.

SR SUMMER A species in residence during spring and summer periods, usually nesting in the area.
RESIDENT

SV SUMMER A species present in summer but not known to be in breeding residence.
VISITANT

wv WINTER

A species present during the intermigratory fall and/or winter periods.
VISITANT

il $deesl 0 dieed e
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TABLE 3. (Contd.)

M MIGRANT A species seen during spring and fall migration periods.

\Y VAGRANT A species which occasionally appears in an area outside its normal distribution area or
off its usual migration route.

Abundance (D- finitions taken from Birds of North America, by C. S. Robbins, B. Bruun, and H. S. Zim, Goiden
Press, New York. 1966)

C COMMON A common bird may be seen most of the time or in small numbers everytime by a
person visiting its habitat at the proper season.

(o] OCCASIONAL An uncommon or occasional bird may be seen qu':e regularly in small numbers in the
appropriate environment or season.

Ra RARE A rare bird occupies only a small percentage of its preferred habitat or occupies a very
specific limited habitat. It is usually found only by an experienced observer.

* Presumed to occur here on the basis of known migration routes and distribution.

Birds of the Indian Wells Valley and Surrounding Areas’
by
Don W. Moore and John Dow

Family and Species Abundance Status Habitat

Gaviidae:Loon Family
Common Loon (Gavia immer) Ra Y 3

Podicipedidae:Grebe Family

Horned Grebe (Podiceps auritus) Ra \ 3
Eared Grebe (Podiceps caspicus) c Res 3
Western Grebe (4ectimophorus occidentalis) o M 3
Pied-billed Grebe (Podilymbus podiceps) o M 3
Pelecanidae:Pelican Family
White Petican {(Pelecanus erythrorhynchos) (o] M 3,12
Phalacrocoracidae:Cormorant Family
Double-crested Cormorant (Phalacrocorax
auritus) Ra \Y 3
Ardeidae:Herons and Bitterns
Great Blue Heron (Ardea herodias) o] M 3
Green Heron (Butorides virescens) o M 3
Common Egret (Casmerodius albus) Ra M 3
Snowy Egret (Leucophoyx thula) o M 3
* Black-crowned Night Heron (Vycticorax
nycticorax) Ra v 3
*Least Bittern (Ixobrychus exilis) Ra M 3
American Bittern (Botaurus lentigirosus) o] M 3

2 Copyright © 1974. Maturango Museum Press, China Lake, California. Used by permission. Alt
rights reserved.
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TABLE 3. (Contd.)

Family and Species

Ciconiidae:ibises
*Wood Ibis (Mycteria americana)

Threskiornithidae:ibises and Spoonbills
White-faced Ibis {Plegadis chihi)

Anatidae:Swans, Geese and Ducks

Whistling Swan (Olor columbianus)
Canada uoose (Branta canadensis)
White-fronted Goose (4nser albifrons)
Snow Goose (Chen hyperborea)
Fulvous Tree Duck (Dendrocygna bicolor)
Mallard (4 nas platyrhynchos)
Gadwall (A nas strepera)
Pintail (4nas acuta)
Green-winged Teal {4nas carolinensis)
Blue-winged Teal (A nas discors)
Cinnamon Teal (4 nas cyanoptera)
American Widgeon {Mareca americana)
Shoveler (Spatula cylpeata)

* Wood Duck (Aix sponsa)
Redhead {4 ythya americana)
Ring-necked Duck {4ythya collaris)
Canvasback (4 vthya valisinera)
Greater Scaup (Aythya marila)
Lesser Scaup (1ythya affinis)
Common Goldeneye (Bucephala clangula)
Bufflehead (Bucephala albeola)
Ruddy Duck (Oxyura jamaicensis)
Common Merganser (Mergus merganser)

* Red-breasted Merganser (Mergus serrator)

Cathartidae:Vultures
Turkey Vu..uic ‘“athartes aura)

Accipiteridae:Kites, Hawks, and Eagles
White-tailed Kite (Elanus leucurus)

*Goshawk (Accipiter gentilis)
Sharp-shinned Hawk {(Accipiter striatus)
Cooper’s Hawk {4 ccipter cooperi)
Red-tailed Hawk (Buteo jamaicensis)
Swainson’s Hawk (B..teo swainsoni)

* Zone-tailed Hawk (Buteo albonotatus)
Ferruginous Hawk (Buteo regalis)
Golden Eagle (4quila chrysaetos)
Marsh Hawk (Circus cyaneus)

Osprey (Pandion haliaetus)

Falconidae:Falcon Family
Prairie Faicon (Falco mexicanus)
Peregrine Falcon (Falco columbarius)
Sparrow Hawk (Falco sparverius)

Phasianidae:Pheasants, Quail
California Quail (Lophortyx californicus)
Gambel’s Quail (Lophortyx gambelii)

Abundance

FoonooPonooPoonnnnoconPoono

Ra
Ra

Ra

Status

wv

WV
WV
Res

wv
Res
wv
SV

Res
WV.M
Res

Res
Res

Hsbitat

WWWWWwWwWwWwwWwwwWwhwwwwwwww
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2,3

2

2
2,10
2-12
2-12
212

2,5 (telephone poles)
48,10-12

23
3,12

4-7,10-12
23,10
29,10-12
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2,5-7,10,11
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' TABLE 3. (Contd.)
Family and Species Abundance Status Habitat
Mountain Quail (Oreortyx pictus) C Res 7-10
Chukar (dlectoris graeca) C Res 4-7,10,11
Rallidae: Rails, Gallinules, Coots
Virginia Rail (Rallus limicola) (o} Res 3
Sora Rail (Porzana carolina) 0 Res 3
Common Gallinule (Gallinula chloropus) Ra v 3
American Coot (Fulica americana) c Res 3
' Plovers:Charadriidae
Semipalmated Plover (Charadrius semi-
palmatus) 0 M 3
4 Snowy Plover (C. alexandrinus) (o} M 3
' ' Killdeer (Charadrius vociferus) c Res 23
Mountain Plover (Eupoda montana) Ra \% 23
‘ Black-bellied Plover (Squatarola squatarola) Ra M 3
} ' Scolopacidae:Snipes, Sandpipers, etc.
Common Snipe (Capella gallinago) (o] M 23
Long-billed Curlew (Numenius americanus) (0] M 23
] Whimbrel (V. phaeopus) o M 23
l Spotted Sandpiper {Actitis macularia) (0] SV .M 3
I : * Solitary Sandpiper (Tringa solitaria) Ra v 3
! Wandering Tattler {Heteroscelus incanum) Ra \ 3
Willet (Latoptrophorus semipalmatus) Cc M 3
l Greater Yellowlegs (Totanus melanoleucus) c M 3
*Lesser Yellowlegs (Totanus flavipes) (o] M 3
Least Sandpiper (Erolia minutilla) C M 3
Dunlin (Erolia alpina) (o} M 3
' Long-billed Dowitchzr (Limnodromus
i “- scolopaceus) Cc M 3
Western Sandpiper (Erunetes mauri) (o] M 3
' Marblecd Godwit (Limosa fedoa) (o} M 3
Recurvirostridae
American Avocet (Recurvirostra americana) C SR 3
Black-necked Stilt {(Himantopus mexicanus) Cc Sv 3
l Phalaropodidae:Phalaropes
Wilson's Phalarope (Steganopus tricolor) o] M 3
Northern Phalarope (Lobipes lobatus) c M 3
' Laridae:Gulls and Terns
California Gull (Larus californicus) (o} M 3
Ring-billed Gull (Larus delawarensis) (0] M 3
' *Laughing Gull (Larus atricilla) Ra Vv 2
Franklin's Gul! (Larus pipixcan) Ra M 3
Bonaparte's Gull (Larus philadelphia) R-O \ 3
Forster's Tern (Sterna forsteri) Cc M 3
l Black Tern (Chlidonias niger) © M 3
Columbidae:Pigeons and Doves
Band-tailed Pigeon (Columba fasciata) Ra v 10
Mourning Dove (Zenaidura macroura) c Res 1,2,5-9,10-12
Domestic Pigeon (Columba livia) (o Res 1
! .




TABLE 3. {Contd.)

Family and Species Abundance

Cuclulidae:Cuckoos and Roadrunners
Yellow-billed Cuckoo (Coccyzus americanus)
Roadrunner {(Geococcyx californianus)

o

Strigidae:Owils
Barn owl ({Tyto alba)
Great Horned Owl (Bubo virginianus)
Burrowing Owl (Speotyto cunicularia)
Long-eared Owl (4si0 otus)
Short-eared Owl {4sio flammeus)

0O000OD

Caprimulgidae:Goatsuckers
Poor-will (Phalaenoptilus nuttallii)
Lesser Nighthawk (Chordeiles acutipennis)

0Ooo0

Apodidae:Swifts
Vaux's Swift (Chaetura vauxi) Ra
White-throated Swift (4eronautes saxatalis) (o]

Trochilidae:Hummingbirds

Black-chinned Hummingbird (4 rchilochus

alexandr.; Cc
Costa’s Hummingbird (Calypte costee) C
Anna’s Hummingbird (Calypte anna) (o]
Broad-tailed Hummingbird (Selasphorus

Platycercus) Ra
Rufous Hummingbird (Selasphorus rufus) C

Alcedinidae:Kingfishers
Belted Kingfisher {(Megaceryle alcyor.) Ra

Picidae:Woodpeckers
Yellow-shafted Flicker (Colaptes auratus)
Red-shafted Flicker {Colaptes cafer)
Lewis’ Woodpecker {4 syndesmius lewis)
Yellow-bellied Sapsucker (Sphyrapicus varius)
Downy Woodpecker (Dendrocopos pubescens)
Ladder-backed Woodpecker (D. scalaris)

cnooco0on?

Tyrannidae:Flycatchers
Western Kingbird (Tyrannus verticalis)
Ash-throated Flycatcher (Myiarchus
cinerascens)
Black Phoebe (Sayornis nigricans)
Say's Phoebe (Sayornis saya)

* Gray Fly:atcher (Empidonax wrightii)
Western Flycatcher (Empidonax difficilis)
Olive-sided Flycatcher (Nuttallornis borealis) Ra
Vermilion Flycatcher (Pyrocephalus rubinus) Ra

(9]

oPdoco00

Alaudidae:Larks
Horned Lark {Eremophila alpestris) o

Hirudinidae:Swallows

Violet-green Swallow (Tuchycineta
thalassina) o

64
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Status

Res

Res
Res
Res

wv

SR
SR

SVM

SR
SR
SR

wv

wv
wv
SV Res

SR

SV,Res
Res
Res
Res

M
M
\")

Res

Habitat

Py
"

49,11,12

1,2,2-10
7-1
2347
1,9-10
2,3

16,7
1457

1"
10,11

1,5,2,10,11
1,5,7,10.11
1

9,10
1,10

1,2,29,10
1,2,79,10
19,10
1,10
1,10
7.10

1,25,7,10

7,10
1-3,10
1-3.4-7,10
2,2,10
2,3,10
1.25
1.3,10

247

23,12
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TABLE 3. (Contd.}

Family and Species Abundance Status Habitat

Tree Swallow (Iridoprocnz bicolor) C M 2,312
Bank Swallow {Riparia siparia) Ra M 2,12
Rough-winged Swallow (Stelgidopteryx

ruficollis) (o] M 23,12
Barn Swallow (Hirundo rustica) c M 2312
Cliff Swallow (Petrochelidon pyrrhonota) [ M 2312
Purple Martin (Progne subis) Ra Vv 2,312

Corvidae: Jays, Magoies, Crows

Steller’s Jay (Cyanocitta stelleri) Ra Y] 1,10
Scrub Jay U4 phelocoma coerulescens) 0 v 19,10
Black-billed Magpie (Pica pica) (o] v 23
Raven (Corvus corax) [ Res 1,2,47,10,11+
Common Crow (Corvus brachyrhynchos) Ra \' 1,2,10

Pinyon Jay (Gymnorhinos cyanocephala) [ Res 9

Paridae: Titmice, Verdins, etc.

Black-capped chickadee {Parus ctricapillus) Ra Wv, Vv 1
Plain Titm ..se (Parus inornatus) Ra M 19
Verdin {4uriparus flaviceps) Ra Res, SV 1

] Common Bushtit (Psaltriparus minimus) o \ 9,10

Sittidae:Nuthatches

Red-breasted Nuthatch (Sitta canadensis) C wv 1
White-breasted Nuthatch (Sitta carolinensis) 0 wv 1,10
Troglodytidae:Wrens
House Wren (Troglodytes aedon) Cc M 1,2,10
Bewick's Wren (Thryomanes bewickii) (o4 Res 1,2,10
Cactus Wren (Camphlorhynchus brunneicapillum) C Res 7
Long-billed Marsh Wren (Telmatodytes palustris) C Res 3
: Rock Wren (Salpinctes obsoletus) [ Res 11:5,7,10
Mimidae:Mockingbirds and Thrashers
Mockingbird (Mimus polyglottos) Cc Res 1,7
| California Thrasher (Toxostoma redivivum) 0 v 9
LeConte's Thrasher {Toxostoma lecontei) C Res 45,7
Crissal Thrasher (Toxostoma dorsale) Ra \Y) 5
l Sage Thrasher (Oreoscoptes montanus) 0 WV{4,6) SR (6)
1 Turdidae: Thrushes and Bluebirds
] Robin (Turdus migratorius) c wv 1,2,10
1 Varied Thrush (/xoreus naevius) Ra \% 1
Hermit Thrush {Hylocichla guttata) Cc WV.M 1,7.9,10
] Western Bluebird (Sialia mexicana) 0 wv 1,2,10
s Mountain Bluebird (S. currucoides) c wv 1,5,79,10
l Townsend Solitaire (Myadestes townsendi) Ra wv 1,10
Sylviidae:Gnatcatchers, Kinglets
Blue-grey Gnatcatcher (Polioptila caerulea) Ra M 9,10
' Black-tailed Gnatcatcher (Polioptila melanura) O-Ra Res 10,12
Golden-crowned Kinglet (Regulus <atrapa) Ra \ 1
Ruby-crowned Kinglet (Regulus calendula) [ Wv 19
Motacillidae;Wagtails
' Water Pipit (Anthus spinoletta) c wv 23
| s
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TABLE 3. (Contd.)

Family and Species

Bombycillidae:Waxwings
Bohemian Waxwing (Bombycilla garrula)
Cedar Waxwing (Bomb cilla cedrorum)

Ptilogunatidue:Silky Flycatchers
Phainopegla (Phainopepla nitens)

Laniidae:Shrikes
Loggerhvad Shrike (Lanius ludovicianus)

Sturnidae:Starlings
Starling (Sturnus vulgaris)

Vireonidae:Vireos
Solitary Vireo (Vireo solitarius)
Warbling Vireo (Vireo gilvus)

Parulidae:Wood Warblers
Black and White Warbler (Mniotilta varia)
Orange-crowned Warbler {Vermivora celata)
Nashville Warbler (V. ruficapilla)
Yellow Warbler (Dendroica petechia)
Audubon’s Warbler (D, auduboni)
Black-throated Grey Warbler (D. nigrescens)
Townsend's Warbler {D. townsendi)

* Hermit Warbler (D. occidentalis)
McGillivray’s Warbler (Oporornis tolmiei)
Yellow-throat (Geothlypis trichas)
Yellow-oreasted Chat (Icteria virens)
Wilson's Warbler (Wilsonia pusilla)
American Redstart (Setophaga ruticilla)

Icteridae:Blackbirds and Orioles
Western Meadowlark (Sturnella neglecta)
Yellow-headed Blackbird (Xanthocephalus

xanthocephalus)

Red-winged Blackbird (4 gelaius phoeniceus)
Scott's Oriole Ucterus parisorum)
Bullc ck’s Oriole Ucterus bullockii)
Hooded Oriole U/, cucullatus)
Brewer’s Blackbird (Euphagus cyanocephalus)
Brown-headed Cowbird (Molothrus ater)

Thraupidae:Tanagers
Western Tanager (Piranga ludoviciana)

Fringillidae:Finches, Towhees, Sparrows
Black-headed Grosuweak (Fheucticus
melanocephalus)
* Blue Grosbeak (Guiraca caerulea)
Luzuli Bunting (Passerina amoena)
Evening Grosbeak (Hesperiphona vesprrtina)
Purple Finch (Carpodacus purpureus)
House Finch (Carpodacus mexicanus)

Abundance
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TABLE 3. (Contd.)
Family and Species Abundance

Pine Siskin (Spinus pinus)

Armnerican Goldfinch (Spinus tristis)

Lesser Goldfinch (Spinus psaltria)

Lawrence’s Goldfinch (S. lawrencei)

Greer-tailed Towhee (Chlorura chlorura)

Rufous-sided Towhee (Pipilo erythrophthalmus)

Brown Towhee (P. fuscus)

Savannah Sparrow (Passerculus sandwichensis)
¢ Vesper Sparrow {Pooecetes gramineus)

Lark Sparrow (Chondestes grammacus)

Black-throated Sparrcw (Amphispiza bilineata)

Sage Sparrow (Amphispiza belli}

Oregon Junco (Junco oreganus)

Slate-colored Junco (Junco hyemalis)

Chipping Sparrow (Spizellz posserina)

Brewer’s Sparrow (Spizella breweri)

Black-chinned Sparrow (S. atrogularis)

Harris’ Sparrow (Zonotrichia querula)

Whitecrowned Sparrow (Zonotrichia leucophrys)

Golden-crowned Sparrow (Z. atricapilla)

Fox Sparrow (Passerella iliaca)

Lincoln Sparrow (Melospiza lincolnii)

Song Sparrow (M. melodia)

odooconoPPooPonocooPnoooPonoo0

Ploceidae:Weaver Finches
English Sparrow (Passer domesticus) (o]

Status Habitet
M 19
wv 1,2
sV 14,7
M, SV 1,2,10
M 9
Res 1,79,10
Res 10
M 2347
v 23,47
3v 258
Res 4.7
Res 5,6
wWv 1,2,59
wv 1,57
M 8,6
Res 1,57
sV 5,6
MWV 68
WV 1,259,10
wv 1,2,5-7
M 2,357
M 3
wWv 3,10
Res 1

Mammals of the Indian Wells Valley and Surrounding Areas®

by
Kristin H. Berry

Order Marsupialia
Family Dicelphidae
Opossum (Didelphis marsupialis virginiana)

Order Insectivora
Family Soricidae Shrews
Ornate Shrew (Sorex ornatus ornatus)
Crawford's Desert Shrew {(Notiosorex crawfordi)

Order Chiroptera
Family Vespertilionidae
Little Brown Myotis (Myotis lucifugus carissima)
Califorma Myotis (M. californicus stephansi, M. c. californicus)
Yuma Myotis (M. yumanensis sociabilis, M. y. yumanensis)
L.ong Eared Myotis (M. evotis evotis)
Fringed Myotis (M. thysanodes)
Long-legged Myotis (Myotis volans interior)

Habitat Type

Sierran affinities: Jawbone,
Dove Springs, etc.

Little Lake
5,7+

@ Copyright © 1974. Maturango Museum Press, China Lake, California. Used by permission. All rights

reserved,
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TABLE 2. (Contd.)

Small footed Myotis (M. subulatus melanorkints)
Western Pipistrelle (Pipistrellus h. hesperus)
Big Brown Bat (Eptesicus fuscus pallidus, E. f. bernardinus)
Red Bat (Lasiurus borealis teliotus)
Hoary Bat (L. cinereus cinereus)
Spotted Bat (Euderma maculatum)
Townsend's Big-eared Bat {Plecotus/Corynorhinus townsendii pallescens)
Pallid Bat (Anirozous pallidus pallidus)
Family Molossidae
Brazilian Free-tailed Bat (Tadarida brasiliensis mexicana)

Order Lagomorpha
Family Leporidae
Black tailed Hare (Lepus californicus deserticola)
Audubon Cottontail (Sylvilagus auduboni arizonae)

Order Rodentia

Family Sciuridae
Beschey or California Ground Squirrel {Otospermophilus beecheyi)
Panamint Chipmunk {(Eutamias panamin:inus)
Antelope Ground Squirrel (4mmospermophilus leucurus)
Mojave Ground Squirrel (Citellus mojavensis)

Family Geomyidae
Botta Pocket Gopher (Thomomys bottae)

Family Heteromyidae
Little Pocket Mouse {Perognaihus longimembris)
Long-tailed Pocket Mouse (Perognathus formosus)
Great Basin Pocket Mouse (Perognathus parvus)
Yellow-eared Pocket Mouse (Perognathus xanthanotus)
Panamint Kangaroo Rat (Dipodomys panamintinus)
Great Basin Kangaroo Rat (Dipodomys microps)
Merriam Kangaroo Rat (Dipodom:'s merriami)
Desert Kangaroo Rat (Dipodomys deserti)

Family Cricetidae
Western Harvest Mouse (Reithrodontomys megalotis metaiotis)
Canyon Mouse (Peromyscus crinitus stephansi)
Cactus Mouse (Peromyscus eremicus eremicus)
Deer Mouse (Peromyscus maniculatus scnoriensis)
Brush Mouse (Peromyscus boylii boylii)
Pinyon Mouse (Peromyscus truei montipinoris, P. t. truei)
Southern Grasshopper Mouse {Onychomys torridus pulcher)
Desert Woodrat (Neotoma lepida lepida)

Family Evethizontidae
Porcupines (Erethizon dorsatum)

Family Canidae
Kit Fox (Vulpes macrotis arsipus)
Gray Fox (Urocyon cineroargenteus)
Coyote (Canis latrans)

Family Procyonidae
Ringtail Cat (Bassariscus astutus willetti)
Raccoon (Procyon lotor psora)

Family Mustelidae
Long-tailed Weasel (Mustela frenata pulchra)
Badger (Taxidea taxus berlandieri)
Spotted Skunk (Spilogale putorius)
Striped Skunk (Mephitis mephitis)

Habitat Type

11: 5+
ak

21
2,35,7-11

7-10a
9
3-9,10,11
5

5,7+

49,11
49,11
8,9+ (Argus Mtns)
7-9, Walker Pass only
58+
4

48+
4.5

10
11: 56,7+
8,9
4-71
9,10a
8,9?,10ab
49
11: 5-9; 7 without 11

10a

49,1011
10a
1-11

5,7+, 10ab
10a

4,710
111
49
10a




TABLE 3. (Contd.)

Habitat Type
Family Felidae
Bobicat (Lynx rufus haileyi, L. r. californicus) 2-11
Order Artiodactyla
Family Bovidae
Bighorn Sheep (Ovis canadensis) Desert Mtns:  8,9,10b
Order Perissodactyla
Family Equiidae
Burro 4-11
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