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ABSTRACT

This document contains a summary of the ecology of the Nevada Test Site
developed through existing scientific publications. It includes an
annotated bibliography of 333 citations pertaining to ecological research
conducted on NTS, a list of ERDA/NSF Desert Biome Research Memoranda,

lists of Nevada Test Site flora and fauna, a list of citations concernind'.

the fate and effects of nuclear and non-nucltear disturbances on the en-
vironment, and a compilation of references used to develop the document.

The U. S. Energy Research and Development Administration's Nevada Test
Site (NTS) occupies 1,350 square miles {350,000 hectares) of desert
terrain 70 miles (113 km) northwest of Las Vegas, Nevada. It is geologi-

' cally complex and has deposits of igneous, sedimentary, and metamorphic

rocks spilling downslope from mountains and hills into several large

. - basins. Except for a few small springs, there is no permanent surface

water. The climate exhibits extremes in temperature, precipitation, and
wind velocity, as well as great variability in these parameters. At
Yucca Flat temperature extremes are between 110°F and -14°F (43°C to
-26°C). Average annual precipitation ranges from 4 to 12 inches (102 to
305 mm), increasing with increasing elevation, and is highly variable
between sites and from year to year. Most soils have developed on allu-
vial deposits of mixed origins and characteristically have: coarse
texture; an accumulation of carbonates within a few feet of the surface;
low organic matfer content; and low carbon/nitrogen ratios. Moisture

_ reserves of the soil profiles seldom exceed field moisture capacity

gxcent durina the ngrigd of winter precipitation. The site Jies on the

-
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transition between the Mohave and Great Basin deserts; consequently, the
flora and fauna consist of species characteristic of both deserts. A .
total of 711 taxa of vascular plants have been collected in the 6 to 7
major vegetation types. Distributions of the Mohave Desert, Great Baskn
Desert, and transitional vegetation associations are closely-linked to
temperature extremes, precipitation, and soil conditions. At least 1,028
taxa of invertebrates within the Phylum Arthropoda have been identified:



4 . . 5

80% of the known arthropods are insects. Ants, termites, and ground-

dwelling beetles are probably the most important groups of insects as TABLE OF CONTENTS
regards distribution, abundance, and functional roles. Goldfish and
golden shiners have been introduced on NTS. The reptilian fauna includes . ' Page
1 species of tortaise, 14 species of lizards, and 17 species of snakes. AB ST RAC T vt e ittt et ettt e ittt e e et e, 3
The most abundant, widely distributed lizards include the side-biotched LIST OF TLLUSTRATIONS . ot ittt e tiinienseensannnaesonannnnss 6
lizard, western whiptail, desert horned toad, and desert spiny lizard. 20 00 1 9
Reproduction in side-blotched lizards is correlated with winter rainfall ACKNOWLEDGEMENT S . ittt e i it i ittt s et iaseeaansassnenauns 15
(and winter annual production). The western shovel-nosed snake is the HARRATIVE SUMMARY ..ottt ittt iin e enennanens 17
most common snake on NTS, and there are at least four species of poison- LOCATION . sttt vttt et e iearae e RPN 17
ous snake. There are records of 190 species of birds observed on the GEOLOGY ..ttt i ittt it ittt e ittt it e e 23
Nevada Test Site, 86% of which are transients. Only 27 species are per- HYDROLOGY + o« v e et seeeeeee e et e e e teea s e sae e satetioannnenaarnnas 23
manent residents. A total of 42 terrestrial mammals and 4 species of bats 00T PN 27
have been recorded. Rodents account for half of the known species and 11 0 30
are the most abundant and widespread group of mammals on NTS. There is FLORA . ittt i e i ittt ia e i iares e e 34
an apparent correlation between production by winter annual plants and FAUNA .« ettt ettt ittt ae et taitaieesr st e, 44
reproduction in desert rodents on NTS. Larger mammals on the site Invertebrates. .. oo in ittt i it it i 44
include: black-tailed jackrabbit, desert and Nuttall's cottontails, T 1SS O 47
coyote, kit fox, badger, bobcat, and mountain Tion. A herd of mule deer . REPEITES . e e 48
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INTRODUCTION

The U. S. Atomic Energy Commission, now the Energy Research and
Development Administration, has sponsored ecological and life science
research on the Nevada Test Site for over 20 years. Many of the
programs represented pioneering efforts to determine the fate and
effects of radiation in the environment following both surface and
underground nuclear detonations. Since studies required comparisons
between disturbed and control sites, a wealth of information was
needed on the basic structure and function of the desert ecosystem.
Prior to establishment of NTS there were no major scientific inves-
tigations in the immediate area, and little was known, even in
descriptive terms, about the indigenous flora and fauna. Over the
years an important task of investigators has been to gather base-
line information on the ecology of NTS. Much significant informa-
tion has been gathered and this has led the way to formulation of
new ecological research objectives that are being pursued today.

Since passage of ‘the National Environmental Policy Act of 1969 there
has been a chronic need for a descriptive summary of the ecology of
the Nevada Test Site that would meet the needs of management personnel
preparing Environmental Impact Statements for proposed as well as
continuing on-site operations. However, the important documentation
for these management documents has been written by numerous authors
over an extended period of time, and is scattered through a matrix of
reports and journal articles, and lacks a focal point for collection
and integration of the material. '

‘

~

.
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The purpose of this report was to provide the necessary document by
meeting the following specific objectives:

8 Gather together all relevant literature concerning the ecology
of the Nevada Test Site.

® Synthesize the essential elements necessary for understanding
and describing the key biotic/abiotic interactions.

@ Prepare a referenced narrative summary using only existing,
readily available Jiterature.

8 Collate the narrative and bibliography with sufficient sup-
portive information so that ERDA personnel can readily extract
the necessary documentation to meet specific management goals.

Preparation of the narrative summary required establishment of certain
guidelines to narrow the scope to meet the objectives. Since one of
the specific goals was to summarize the basic ecology of NTS, infor-
mation on the effects of ionizing radiation or the transport and
uptake of radionuclides was not included in the summary. We felt that
the synthesis of radiological information was too important to be
treated as an adjunct to the ecological summary, and that it should be
carefully reviewed and documented separately, as it usually is in
Environmental Impact Statements. The appropriate citations to radio-
ecological publications are gathered in the annotated bibliography,
and a subject index is included to assist the reader in finding them.

We also limited our scope to exclude most of the information related

to humans, domesticated livestock, and agricultural crops. These are
more appropriately reviewed by contractors, such as the Environmental
Protection Agency, who have the task of monitoring and investigating

pollutant pathways involving human food chains. :

Finally, we tried to include only those sources of information that
are readily available to most readers. We established an arbitrary
ranking system of decreasing avajlability based on our experiences,

!
l.lu' 'IIII. 'Illl. lllll' llll' ll.l. 'lllll llll.

.-

n

and always sought to use the document with the highest ranking:

1) scientific journal articles and books, available in all large 1i-
braries and also as reprints from authors; 2) internal topical reports,
with Vimited distribution of hard copies, often requiring special
referencing infarmation (especially document numbers that are not
necessarily cross-referenced or interrelated) to assist librarian

in obtaining copies; 3) prepublication series, very restricted dis-
tribution, rapidly outdated by final publications, leading to greatest
number of referencing problems involving duplication of citations and
information; 4) annual reports, limited distribution of preliminary
material, but often containing essential background information on
projects not subsequently documented in another format.

It was not our intent to prepare a critique or make value judgments
concerning the validity or appropriateness of published information.
Therefore, we refrained from making any judgments concerning the B
conclusions or findings presented by the authors. This was especially -3

true in cases of divergent opinions, where we tried to present refer-
ences to both views. : R

The narrative summary includes some reference information on the
Tocation, geology, hydrology, climatology, and soils of the Nevada

Test Site. It was not intended that these chapters be definitive. ol
Rather, they are necessary to give the reader sufficient baselines o i
concerning abiotic elements so that a better understanding of the -t
biotic associations can be drawn. This information has been sum- b

marized and synthesized by a number of specialists, and appropriate
references are listed to suggest sources for more adequate
descriptions.

Each section of the narration is prepared so that users can rapidly
extract material to meet their needs for integrating the information
into another document, say an Environmental Impact Statement. Para-
graphs are written to include both generalized statements and specific
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details. The user searching for general statements can easily elimi-
nate the detail without losing the flow of the overall narration, while
those requiring certain specific data should be able to find them.
Negative information is only included in cases where we thought that the
reader should know that certain programs were attempted. If a para-
graph were written using material from one source the reference is
cited only once. When specific additional material came from another
author the citation immediately follows the appropriate phrase or
sentence.

Scientific names are included for all plants and animals following
the most recent taxonomic conventions. Except for important verte-
brates, common names were used sparingly te avoid confusing the readey
with colloguial names that are not necessarily accepted or even unique.

The narrative summary is followed by an annotated bibliography. The
Jatter contains numbered citations to all the articles, reports, and
documents gathered for the ecological narrative, whether they were used

13

documents may be otained from the National Technical Information
Service, and that AEC-ERDA reports are now available through the
Technical Information Center in Oak Ridge, Tennessee. However, in
certain cases we found that some institutions or agencies could
provide original hard copies of documents in a timely way, and their
addresses are presented as an alternative source. The abstracts were
drawn from a number of sources including the authors, abstracting
services, and many were written by ourselves. When they are known,
initials of the abstractors follow their work.

The Bibliography is followed by appendices containing supportive
information that should provide the reader with useful additional
specific facts or sources. Appendix 1 includes a description of the
ERDA involvement in the Mational Science Foundation's International
Biological Program {IBP), and a list of research memoranda written
during projects conducted on the Nevada Test Site which represent part
of the ERDA contribution to the Desert Biome portion of the IBP.

in bdbhsNibhlinmnesh
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Except for a few very helpful bibliographies, we found that the in- ACKNOWLEDGEMENTS
formation was diffused through several journals, numerous internal’ We are indebted to a number of individuals, agencies, and institutions

reports, abstracts, and information retrieval systems. g for making possible the acquisition of Nevada Test Site ecological
' research literature.
The Nevada Operations Office of ERDA does not have a complete listing

pf, +3i+lne  miinh lnre _~nandica o€ draumante Anininatina fram anvivonmantal Tt~ _falloisms memcnmd mmd macd Meiade Tact C3he fmecabdncdaia mcsadanals
-

A - .
studies on NTS. Sponsorship and funds for these studies are provided L supplied information on publications, including several that had eluded
through at least three other Operations Offices. It appears that : ‘ us because they were either very old or very recent; provided reprints
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: ECOLOGY OF THE NEVADA TEST SITE:
i NARRATIVE SUMMARY

LOCATION

The U. S. Energy Research and Development Administration's Nevada Test
Site (NTS} occupies 1,350 square miles (350,000 hectares} of arid,

basin and range terrain in south-central Nevada (Fig. 1). The site

was established to permit the safe testing of nuclear devices, both
underground and in the atmosphere. Las Vegas, 70 miles (113 km) south-
east, is the closest large community and has approximately 237,000

Uy ) inhabitants.  Exclusive of this metropolitan area, there are oggy about
' B R ' 20,000 residents within a 100-mile (160-kilometer) radius of NTS. The
site is further buffered on all but the south side by an additional 5,700
square miles (1,500,000 hectares) that were removed from public domain
for the Nellis Air Force Range and the U. S. Fish and Wildlife Service
Desert National Wildlife Range.

' The site consists of basically three large valleys, Yucca, Frenchman,
B _ and Jackass flats, that are bordered by mountains, ridges, and hills of
SETY . variable, but relatively rugged relief (Figs. 2 and 3). Yucca and French-
| man flats are closed basins with no outlets for surface runoff or gravi> .: -
. é tational flow of air at night. Each contains a Targe playa or dry lake
bed (Figs. 4 and 5). Jackass Flats, and its associated Forty-Mile Canyon
drainage (Fig. 6), has an outlet to the southwest at 2,688 ft (819 m),
the lowest elevation on NTS. The smaller basins, Mercury Valley, Rock
. ] valley, Mid Vailey, and Topopah Valley, which are subunits of major
3 ' . ‘ drainages, are also “open."

The northern and northwestern portions of the test site are dominated

by two high mesas, Rainier and Pahute, and the smaller Buckboard Mesa.
The highest point within the test site, 7,679 ft (2,341 m) in elevation,
is on Rainier Mesa (Fig. 7).
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from north to south in two major systems (Fig. 9). The Ash Meadows
Groundwater System moves beneath the eastern two-thirds of the test
site, collecting seepage water from Yucca and Frenchman Flats before
discharging in the southeastern Amargosa Desert. The Pahute Mesa
System receives water from the fractured volcanic rocks of Pahute
Mesa and Timbeg Moggtain as it flows south to southwest into the

3

Amargosa Desert.

Permanent surface water is limited to a few small springs. .Following
heavy precipitation some drainages carry intermittent streams. These
often discharge into the playas where temporary lakes up to a few feet
deep can form for a few days to a few months.

CLIMATE

The climate of the Nevada Test Site is characteristic of high deserts
having rugged terrain. It experiences extremes in temperature, precipi-
tation, and wind velocity, as well as great variabi]ityziﬂ these bara—
meters from year to year, and between sites within years. For simpli-
fication, the climatological summary for Yucca Flat has been used to
provide a general description of the major features of the climate of
NTS {(Table 1). The summary is representative of the climate at the
edge of a normally dry lake bed, and major climatic differences would
be expected over short distances from the station due to the importance
of orographic influences.

Temperatures fluctuate widely under conditions of predominantly clear
skies and low relative humidities. Skies are clear (daytime average 0
to 3/10) an average of 50% of the days, and cloudy (more than 3/10) an
average of 78 days. At Yucca Flat the average annual daily minimum is
37.4°F (3°C), and the average annual daily maximum is 72.5°F (22°C).
Recorded extremes are 110°F (43°C) and -14°F (-26°C). Temperatures in
excess of 100°F (38°C) can be expected between June and September, while
temperatures aglgr near freezing have been recorded in all months ekcept
July and August.

! 1] " _ AR
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Temperatures on the site are primarily related to elevation and topog-
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clay concentrations have been found on alluvial sediments in closed
drainage basins such as Frenchman Flat. Soils at higher elevations
may have clay contents of as much as 50%? The ratio of cation ex-
change capacity to percent clay is usually within 2 to 5, and occa-
sionally can be greater than 10. In addition, the high soluble and
exchangeable potassium content of some soils also indicates amorphous
clays. Loess, consisting of variable-sized sandy material, blankets
a major portion of the study areas. Much of it probably originated
from volcanic ash falls that have been further eroded, mixed, and
transported by the w1nd ’

Moisture retention characteristics of NTS soils are very poor and pri-
marily reflect the low silt and clay content, as well as the relative
lack of organic matter. Moisture reserves of the soil profiles seldom
exceed field moisture capacity except during the period of winter pre-
cipitation. Vegetative growth and rising spring temperatures rapidly
deplete soil water, and for 6 to 8 months snil moisture pogggtia] is
below -30 bars, and it often falls below -90 bars in summer.

The soils are usually nonsaline-nonalkali (e]ectricallconductivity less
than 4 mmhos/cm; exchangeable sodium percentage less than 15) in profiles
within root zones of perennial vegetation, except for a few sites within
closed basins. Saline conditions have been found in deeper horizons in
Rock Valley and Jackass Flats, but most occur around playas in closed
basins. The highest levels of soluble salts have been found in deeper
soil horizons on Frenchman Flat. Soluble sulphates are low in all
profiles. The percent free lime present is related primafily~to con-
tributions of limestone parent material to alluvium. Levels of micro-
nutrients such as manganese, iron, copper, and zinc are low and variable
between sites. The shrubs show no obvious signs of micronutrient defi-
cieng;gs, and there is evidence that cycling of micronutrients takes
place.

Cation exchange capacities vary considerable between areas and sharply
reflect particle size distributions of the soils. In Mercury Valley,

- i 71 B /V .
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Rock Valley, and Yucca Flat, soils are low in exchangeable sodium and
high in calcium and magnesium, while sandy soils from Jackass Flats are
low in calcium, magnesium, and sodium. Soils from Frenchman Flat have
the highest cation exchange capacity and exchangeable potassium; potas-
sium concentrations sometimes exceed the exchangeable calcium and magne-
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sium content.

There is clear evidence of accelerated soil-forming processes under
desert shrubs, which demonstrates an important role of shrubs in desert
ecosystems. One of.the most ;onéistent characteristics of NTS soi;gqis
that the highest concentrations of organic carbon, organic nitrogen, and
available phosphorus occur in the upper horizons under shrubs. Shrubs
intercept the wind-borne, finely textured loess, adding it to the
coarser alluvial material at their bases. Salts also accumulate under
shrubs, probably because of recycling through leaf-fall and litter de-
compositon, as well as trapping of air-borne materia]si Under shrubs
there is often some decomposition of subsurface hardpans, and a better
developed A horizon. Below the A horizon carbon/nitrogen ratios are
around 10; in the A horizon they range from 5-30, although most are
between 12-15. The A horizon is the only horizon in which the organic .

ps

carbon content exceeds 1%. Low C/N ratios could be due to reduced or-;g‘

ganic matter content ofzggsert soils, an incregse in nitrogen fixation,
or a coT?ination of both. In addition to the above, soil pH tends to

be lower, conductivity of saturation extfacts is higher, nitrates andZOQ
chlorides accumulate moggé and exchangeable cations, such as potassium,
are greater under shrubs.

Species of algae and fungi grow on and in the soi133’ggntributing to
soil stabilization (Appendix 4). The algae are often enclosed in a
colloidal sheath which b1nd58part1c1es of soil in a web-like matrix,
consolidating a surface crust. The water-holding capacity of the sheath
improves moisture relations in the felted crusts. Recent data suggest
that the algal crust in arid soils is an important link in the soil
nitrogen cycle.
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FLORA
The Nevada Test Site lies on the transition between the Mohave and
Great Basin deserts. As a result, elements of both deserts are found

GOLD FLaT quncu
VALLEY

in a diverse and complex flora that, to the casual observer, appears
to be both sparse and rather monotonous. The species diversity is
most evident when adequate precipitation, greater than 1 inch (>25 mm)
mid-September to early December, stimulates blooming of a profusion of
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showy annual flowers which can almost cover the desert pavement, or

bare soil between shrubs. 5
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Extensive floral collections have thus far5 jelded 711 taxa of vascular 5
plants within or near the boundaries of NTS (Appendix 4). About 67
families are represented; however, one-third of the species belong to
Just fhree families: Compositae, Sunflower Family; Gramineae, Grass
Family; and Polygonaceae, Buckwheat Family. There are many species of
winter annuals, but only 7 species of summer annuals in the fiora.

SHOoSHONE

{ MoUNTAIN

With the excepg;gn of grasses, perennial species are predominantly low,
shrubby species. Several species new to science hav% been described
from material collected on the Nevada Test Site, and a number of en-

demics have been identified.

{

The mosaic of vegetation types or associations has been described at
various times as an aid to understanding the ecology of the major sub-
divisions (Fig. 10). The most satisfactory classification schemes have
been based on descriptions of types according to t?e domingnt or co-
dominant species of perennial shrubs that are found. '’

Associations of creosote bush, Larrea tridentata, which are character- : 2 :

istic of the Mohave Desert, dominate the vegetation mosaic on the . ' VEGETATION IVPESNEVADATESTSIYE

bajadas of the southern Nevada Test Site, Jackass Flats, and Frenchman . B annia (5] cvewmeaciioum (B wewmsnockien

Flat (Fig. 11).. In Yucca Flat Larrea associations are restricted to the . fi‘,:.ﬁ?,m CJ mrmmer 0022 ami
[ eatesdime ST .

upper bajadas in the southwestern and northeastern parts of the drainage. ‘ [ sravia v paeriyve

Larrea ag;ociations reach elevations of 4,500 feet (1,372 m) in favorable

locations.

Figure 10. Major vegetation types of the Nevada Test Site (Redrawn
from maps prepared by J. C. Beatley and printed with her permissibn).









40 . 4
the majority of winter annual seedlings do not survive to maturity. ; . soils; therefore, it must have some scarification of the soil surface
Studies have shown that following autumn germination approximately 7 to be successful.  Russian thistle also requires warm soil temperatures,
38%, range 10% to 63%, reach maturity. After heavy rains and spring but only moderate soil moisture. Transpiration in Salsola is influ-
germination about 60%, 44% to 83%, survive. Inadequate soil moi;ture : enced more by soil temperature than soil moisture, and these summer
ip e nrincinal rawse nf_sortality ip gegminataed winter annials .u.ﬁ%%. pasqe) o hain ' Oets 11 dre aeiokive weawinamonts of mgept

e
crop plants. :
The contribution of winter annuals to biomass is highly variable

between years, sites, and species, and can range between 0 and at ' Knowledge of the physiological characteristics of Nevada Test Site

least 616 kg/ha, on a dry weight basis, for undisturbed vegetation ' flora has been developed in glass-house and laboratory studies. The

types. Biomass of winter annuals has been measured in: Mohave Desert : information has been valuable in developing hypotheses concerning the
FAJWW] yeqetation tvoes. 33 - marhanisme which miobt ragntral the nhcnvued_rnbtip_gcbg‘ns_ho_prpn cnariac
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Another physiological adaptation involves the ability of some plants

to respond to water vapor in the air as part of their moisture economy
strategy. Species of Atriplex have the ability to absorb water from
vapor through their leaves. Larrea absorbs only small amounts of water
through its leaves, but there is evidence that if creosote bushes are
preconditioned t?gg are able to survive for periods with water from a
vapor source only. The contribution of water vapor to the water economy
of desert species when soil moisture is limiting is still unclear, but
with continuing study it may prove to be an important physiological
adaptation to arid conditions.

Several species of plants demonstrate a physiological tolerance to high
concentrations of minerals, especially salts, in the soil. The toler-
ance is often associated with the ability to concentrate both cations

and anions in vegetative parts such as ;fevg?; gggch can then be

dropped with their concentrated minerals. 'The’anion and cation contents
of plants are determined by the concentrations in the soils and the
species of plant. Species of Atriplexr accumulate uglso 10% dry weight of
sodium, chlorine, and potassium in their top leaves, Lyciwn andersonii
accumylates 1ithiu%i76rayia spgggsa concentrates potassium, and Atriplex
hymenelytra accumulates cadmium. Some species do not tolerate high levels
of salts. Larrea fails to grow where the soil C horizon is highly sa1ig?7
and where the A horizon contains over 10 me/100 g exchangeable potassium.

The ability to concentrate certain elements has also contributed to the
toxic quality of certain species of plants on the Nevada Test Site. At
least 30 species have been 1gentified as being poisonous to animals,
especially domestic livestock. The majority of species are not poison-
ous in the colloquial sense, but must be consumed in large quantities

to be lethal. Most poisonous plants will be avoided by Tivestock if
suitable forage species have not‘been depleted by overgrazing. At least ;
9 species are potentially dangerous as they are lethal in small quantities.

The complex interrelationships between plant physiology and the elemental
composition of desert soils is still poorly known. Causal relationships
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between plant responses to changing soil conditions involve subtle
Tinks that appear to tie important clements, such as phosphorus, to
micronutrients such as zinc. The disturbance of one link concurrently
alters other facets of the mineral cycle. In Ambrosia dumosa, an im-
portant shrub species within the Mohave Desert vegetation types, levels
of phosphorus are linked to levels of micronutirents such as zinc,
copper, iron, and manganese. When Ambrosia is grown on soils that con-
tribute to high concentrations of phosphorus the plant demonstrates a

a zinc deficiency; on soils effectiggslow levels of phosphorus the
species shows signs of zinc toxicity.

Soil fungi are considered to be important, even necessary, for the ab-
sorption of certain elements from the soil by plants. Symbiotic
mycorrhizae, root fungi, associated with dmbrosia and the grass Hilaria
rigida are necessary for phosphorus absorption in soils that are not
well supplied with available phosphorus. No doubt other examples of
beneficial fungi/vascular plant associations will be identified with
further study.

Other components within desert soils have a negative effect upon growth
of plants. A degree of allelopathy has been demonstrated in soils taken
from under existing or recently dead shrubs. Growth of new plants is
decreased in such soils. It has been suggested that substances from
roots of the previous plants, or the accumulated litter, may be toxic

to growth of new plants. Such a mechanism would act as an efficient
method of maintaining adequate spacing of shrubs, thereby minimizing
competition for water and nutrients.

Studies of mineral cycling within desert species must untangle a complex
web of soil/mineral/plant relationships, few of which are simple causal
links, many of which are presently unknown,
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FAUNA

Invertebrates

Invertebrates comprise the majority of animals on the Nevgﬂa Test Site,
both in terms of numbers of species and relative abundance. At least
1,028 taxa have been identified within five classes of the Phylum Arth-
ropoda: the joint-footed animals [Appendix 5). These probably repre-
sent a small fraction of the species that actually live in the diverse
habitats on NTS. Most of the extensive and intensive sampling programs
were designed to collect arthropods, and 1ittle is known about the species
diversity, distribution, or roles of the soft-bodied invertebrates.

Eighty percent of the known arthropods are insects. The remaining
taxa are divided between eight classesor orders; however, 84% of the
taxa represent spiders and their close allies: mites and sunspiders.

A total og 94 species of spiders, representing 23 families, has been
identified. They are found in every vegetation association, but are

most numerous in collections from Coleogyne associations. The greatest &
species diversity ocggrs in transitional vegetation[types such as Grayia-

Lyciwn and Coleogyne.
9,201,202 115

So]puglds or sunspiders, 29 species, and scorpions, 9 species, are .

found principally in the Mohave Desert and transitional vegetation types.

Both groups are most abundant in the Larrea~gmbrosia association, but

most species are found to be in Grayia~Lyciwm. Phalangids or harvest-

men, 3 species, are found in all ngetation types, but they are most

abundant in Coleogyne associations.

Other important spider relatives found on NTS include the mites and
ticks. Both groups have been implicated as vectors for pathogens and
parasites affecting plants and animals, Consequently, efforts have been
made to describe host relationships as well as taxonomic status. Eleven
species of ticks have been 1dent1f1eg, and]56 species of mites have been

1-3,13,18,21,22,72,113,117,135, 138,211
described along with their apparent hosts.
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Exclusive of insects, the remaining taxa of arthropods inc]ude' 2
species of 1sogods, pill bugs, which are §ma1} crustaceans, 6 species
of centipedes; and 4 species of millipedes. 2l\‘Ncme of these groups
appears to be either numerous or wide-spread.

The 814 species of insects which are presently known from the Nevada
Test Site represent 9 orders and 56 families,

One hundred e1?2§y2four species of Coleoptera, beetles, have been
collected They be]ong to 17 families, but most species belong in the
Family Tenebrionidae, the darkling beetles. These large, mostly black,
ground-dwelling beetles are an important component of the fauna in arid
and semi-arid regions of western North America. The greatest number of
species are found in the Larrea-Ambrosia association, but they are most

numerous in Grayia-Lyeiwn associations. The most widespread species is

Eleodes -obscura, which is one of the largest darkling beetles. Beetles .

have been captured in all months of the year, but most are seasonally
abundagE depending on whether they are spring-emergent or fall-emergent
species.

P

There are 176 species w1tg;n8§hgaorder Hymenoptera which includes the
ants, bees, and wasps. Members of 4 families have been identified, but
most are either ants, 57 species, or bees, 71 species. Ants are most
abundant in the Grayia-Lycium and pinyon-juniper associations, and the
greatest number of species are also found in the latter vegetation typg?
Ants are most active seasonally between spring and autumn, although some
species are found in all months, Within seasons their activity above-
ground is correlated closely with soil temperature, moisture, and avail-
ability of food.

Many spec1es within the Order Hemiptera, true bugs, have been identi-
f1ed F?ve families are represented, but 159 of the 180 known species
belong to the Family Miridae: plant bugs. This is a biased picture
which reflects more closely the importance of taxonomic scrutiny rather
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than the true species composition within the Order Hemiptera on NTS.
A Miridae specialist reviewed material co]]ecte?qgn the site and was
able to describe 7 new genera and 97 new species.

A similar situation occurs within the Order Diptera, flies, where only
the members of the Family Bombyliidae have been reviewed by taxoggmic
authorities. They were able to identify and describe 111 species.
There are many other taxa within this large ordér whicglhave been col-
lected on NTS but are awaiting specific identifications.

The remaining identified insects are classified as follows: Order
Ephemoptera, May-flies, 1 family, 1 species; Order Trichoptera, caddice
flies, 1 family, 1 spggies;.Order Orthoptera, grasshoppers and crickets,
9 families, 58 species; Order Lepidoptera, butterflies and moths, 13
families, 72 species; Order Siphonoptera, fleas, 6 families, 31 species.
Special efforts have been made to identify both fleas and their hosts
because fleas, Tike mites and ticks, can be important vectors for animal
pathogens such as the one responsible for sylvatic plague.

The vast majority of insect species 1iving on the Nevada Test Site,
probably over 75%, are still unknown. Collecting techniques used over
the years are all selective and give biased information on both species
composition and relative -abundance. Pit-fall traps were used to collect
the bulk of arthropods on NTS, but this method yields few foliage-dwelling
insects, soil microarthropods, -or flying species. Many specimens have
been collected and deposited in appropriate museums, but there are no
authorities available to make taxonomic identifications for many major
groupgf This is an important problem at NTS where so many insects are
new to science and require species descriptions. As several other
sampling schemes are used in major vegetation associations, and as more
taxa are reviewed by specialists, important additions will be made to
the species lists of insects. )

The functional roles of most insects on the Nevada Test Site are still
poorly known. Oniy recently programs have been initiated to extend the
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earlier descriptive work into studies of niche fit, biomass, bio-
energetics, structure and function of the insect component of desert
ecosystems (Appendix 1). Present information indicates that ants and
termites are probably the most important groups of insects on NTS, and
many major desert habitats. Both groups contribute a large proportion

to both the numbers and biomass of the fauna of arid lands. Ants harvest
large quantities of the annual production of the vegetation, especially ‘
seeds and fruits. Termites aid in the reduction of woody materal that
would otherwise decompose slowly in the arid, hot environment, and both
groups are involved in the degradation of vegetative products and the
recycling of important nutrients within the soil.

Fish

Goldfish, Carassius auratus, and golden shiners, Notemigonus crysoleucas,
have been unofficially introduced intoponds associated with wells, and
represent the only fish species known to occur on the test site. They
breed successfully and the goldfish display the diversity. of color
patterns and sizes associated with the species.

Reptiles
The reptilian fauna of the Nevada Test Site includes 1 species of

. . - 24,277,280
tortoise, 14 species of lizards, and 17 species of serpents {Appendix 5).

The desert tortoise, Gopherus agassizi, is found throughout much of the
Mohave Desert. On NTS it has been observed in the Larrea-dmbrosia
association and the surrounding hillsides. It is presently protected
by the game laws of the State of Nevada.

The rich lizard fauna is partly due to the overlapping ranges of species
characteristic of the Mohave and Great Basin deserts, Several species
show affinities with their place of origin by their patterns of distri-
bution within the NTS vegetation type§?7’§ggcies found mainly in Mohave
Desert vegetation types include: banded gecko, Coleonyx variegatus;
desert iguana, Diposaurus dorsalis; collared lizard, Crotaphytus collaris;
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and pose no known threat to humans. The rattlesnakes are larger,
more conspicuous, and must be avoided or treated with caution and

asner fmquinato their notepti bite
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Several of the rodent species are typical of the Mohave Desert includ- : active aboveground only 30-40% of the time during summer, and is in-
ing: Spermophilus tereticaudus, round-tailed pocket gopher; Dipodomys ’ active for extended periods during midwinter. It has been suggested
merriamt, Merriqmﬂs kangéroo rat; Onychomys torridus, southern grass- ’ that periods of torpor are an effective physiological mechanism for
hopper mouse; and Peromyscus eremicus, cactus mouse. They are generally enhancing survival of the species during periods of stress due to
observed or trapped in the Mohave vegetation types on NTS, and, to a : adverse climatic conditions or scarcity of food. Periods of torpor

. P s . 140 3 ‘ L.ikm dm dbia Tamen..2L.. oF
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"Townsend's ground squirrel; E@rognatﬁus parvus, Great Basin pocket m9use;’ ’ formosus and Pioéa¥?fmgmbris are about 2 months, many individuals live
Dipodomys ordii, Ord's kangaroo rat; Dipodomys microps, Great Basin kan- . up to 3-5 years. ~ ‘
garoo rat; and Lagurus curtatus, sagebrush vole. They have been sampled )
primarily in the transitional and Great Basin vegetation associations. : Kangaroo rats and pocket mice show a high degree of territoriality in

' their aboveground activities. Although some members of all species
The greater number of rodent species are trapped in Grayia-Lycium and " appear to have an instinct to disperse long distances from their natal
Coleogyne vegetation types, while the fewest spfgies are captured in : : ' . sitéioothers maintain home rangs whose centers of activity are remark-
Larrea-Ambrosia and Lycium pallidwn associations. However, the transi- . ably stable from year to year. The estimated mean home ranges (2.45-
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which seems to be characteristic of species elsewhere in western North

s, Sy
and 5. nuttallii, Nuttall's cottontai The
former is more numerous, and is found in all vegetation types. Nuttall's

p
America. Two close relatives, Sylvila
1

, are also found on NTS.

B
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water (Fig. 22). Their numbers have not increased markedly over the
last few years. A herd of cattle is maintained by the Envivonmental
Protection Agency for ERDA on suitable ranges in the north-central
portions of NTS. There are also occasional strays that wander acrgss
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Endangered

Astragalus beatleyae
A. nyenstis
romissruty weaqlantha

Threatened
Agave utahensis var. eborispina
Arcetomecon merriamit

Arabis shockleui

in several areas bordering on NTS, they have been sighted only rarely,
near Cane, Topopah, and Captain Jack springs. ‘

Only 4 species of bats, Antrozous paZZidus, Myotis califbrnfcus,
Pipistrellus hesperus, and Plecotus townsendii, have been observed, but
special efforts have not been made to observe or capture them. There
are several species having ranges overlapping NTS that will no doubt

be found -in the future, .

ENDANGERED AND THREATENED.SPECIES

No plants or anima15‘occufing on the Nevada Test Site are presently on
the Secretary of Interior's Tist of threatened and endangered wildlife
(Part 17, Title 50, Code of Federal Regulations), as amended and repub-
lished in the Federal Register, September 26, 1975, Vol. 40(188): 44415-
44429, [

Recently a few sightings were made of American Peregrine Falcons flying

Lathyrus hitchcockianus
Mirabilis pudica
Penstemon pahutensis
Phacelia beatleyae

Trifolium andersonii ssp. beatleyae

The State Board of Fish and Game Commissioners is empowered (Nevada
Revised Statutes, Section 501:110, General Regulation 1, Amendment 5)
to preserve, protect, manage, and restore wildlife, including non-game

species, within the State of Nevada.

game birds, migratory game birds, game fish, and game amphibians are ' B
managed through regulated hunting, trapping, and fishing. The State ’
extends special protection to certain species considered to be endan-

Game animals, fur-bearing animals,

Coryphantha vivipara var. rosea
Ephedra funerea

Eriogonum concinnun

Gilia nyensis

G. ripleyi

Haplopappus brickellioides
Linanthus arenicola

Phacelia mustelina
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rocks spilling downs]ope from mountains into several large basins.
Except for a few small springs, there is no permanent surface water.

The climate exhibits extremes in temperature, precipitation, and wind
velocity, as well as great variability in these parameters. At Yucca
Flat temperature extremes are between 110°F and -14°F. Average annual
precipitation ranges from 4 to 12 inches, increasing with increasing

elevation, and is highly variable between sites and from year to year.

Most soils have developed on a1Tuvia1 deposits of mixed origins and

characteristically have: coarse texture; an accumulation of carbonates
]“i-thi" D Fow Fant+ of tha ~wwF290: Tt nvaanic mattawm _rontant:oand law |
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include the side-blotched lizard, western whiptail, desert horned
lizard, and desert spiny lizard. Reproduction in side-blotched lizards
is correlated with winter rainfall (and production by winter annual
plants). The western shovel-nosed snake is the most common snake on
NTS, and there are at least four species of poisonous snakes. There
are no known records of amphibians collected on NTS.

There are records of 190 species of birds observed on the Nevada Test
Site, 86% of which are transients. Only 27 species are permanent
residents. In winter the Nevada Test Site provides feeding grounds for
thousands of small passerine birds, many of whom remain as winter
residents. For such an arid location there are a surgrising number of
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GUIDE TO BIBLIOGRAPHY USAGE

Structure

A simple alphabetical order governs single authorships. Multiple
authorships are listed 1) alphabetically by the senior author's name,

2) according to the nwmber of coauthors, and 3) alphabetically by co-
authors' names. Ascending chronological order is used within each group
of alphabetically-ordered citations.

JONES, J. W. 1972.
JONES, J. W. 1974,
: JONES, J. W., and D. R. DAVIS. 1963,
! JONES, J. W., and D. R. DAVIS. 1967.
: JONES, J. W., D. R. DAVIS and S. M. SMITH. 1964.
: JONES, J. W., R. R. PUTNAM and S. M., SMITH. 1962.
! JONES, J. W., R. R. PUTNAM and S. M. SMITH. 1963.
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Document Availability

Indicated parenthetically after each citation is the name of an agency of
institution the reader may contact to obtain a copy of that document.
Nearly all documents cited may be obtained from either the National Techni-
cal Information Service, Springfield, Virginia 22151, or the Technical
Information Center, P. 0. Box 62, Oak Ridge, Tennessee 37830.

Document Referencing

Citations contain the identification numbers necessary for document re-
trieval. In many instances, these numbers are preceded by a letter prefix
which provides information concerning the document's origin. The prefix
may indicate the author's affiliation with a private research institute,

a government agency, or a specific government program. A key to letter
prefixes, as well as general abbreviations, follows.
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KEY TO ABBREVIATIONS

NERC-LV

General
AEC United States Atomic Energy Commission (now.United States
Energy Research and Development Administration)
EPA United States Environmental Protection Agency
ERDA United States Energy Research and Development Administration
NTIS Nétiona] Technical Information Service (former]y Clearing-
house for Scientific and Technical Information (CFSTI)),
U. S. Dept. of Commerce
TIC Technical Information Center (formerly Division of Technical
Information Extension (DTIE)), U. S. Energy Research and De-
- velopment Administration
. USAEC United States Atomic Energy Commission
USGS United States Geological Survey, U. S. Dept. of Interior
Prefixes
BNWL Battelle, Pacific Northwest Laboratories
CEX Civil Effects Experiment (precedes number assigned by Civil
Effects Test Operations, ERDA)
CONF Conference (precedes number assigned to conference documents
by the Technical Information Center) .
Coo Chicago Operations Office, U. S. ERDA
EGG Egerton, Germeshausen, and Grier, Inc.
ERLTM-ARL Environmental Research Laboratories Technical-Memorandum,
Air Resources Laboratory - Las Vegas, U. S. Dept. of Commerce
Hi Hanford Works (formerly General Electric; now several con-
tractors)
TAEA International Atomic Energy Agency
LA Los Alamos Scientific Laboratory, University of California
National Environmental Research Center - Las Vegas {now

Environmental Monitoring and Support Laboratory), -U. S. EPA

.
¢
t
o
B

NVO
ORNL
PNE

SAN
SC-M
SC-RR
SM

SWRHL

TID

UCLA
UCRL

USGS
WASH
WT
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Nevada Operations Office, U. S. ERDA

" Oak Ridge National Laboratory

Peaceful Uses for Nuclear Explosives (part of the U. S..
ERDA's Plowshare program)

San Francisco Operations Office, U. $. ERDA
Sandia Laboratories
Sandia Corporation

Precedes document number assigned by International Atomﬁc
Energy Agency . : .

Southwestern quiologica] Health Laboratory (now Environ;
mental Monitoring and Support Laboratory, U. S. EPA) a

Precedes document number assigned by Technical Information
Center

University of California, Los Angeles

Univer§ity of California Radiation Laboratory (now University
of California Lawrence Livermore Laboratory)

United States Geological Survey, U. S. Dept. of Interior
ERDA Headquarters, Washington, D. C.

Weapons Tests (joint project of the U. S. ERDA and the U. S.
Dept. of Defense) :
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1 ALLRED, D. M. 1962. Mites on grasshopper mice at the Nevada

Q Thei R . ‘
atomic test site. Great Basin Nat. 22:101-104. , eir seasonal activity is predominantly during the winter months .

Leiobunum townsendi is a common species in the western United

, i . . : States, b : N
Grasshopper mice, Onychomys torridus longicaudus were examined ; T ut at the test site only four specimens were found.

!

- . |
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widespread ecologically are Scolopendra michelbacheri and
Arinolus nevadae, respectively. Myriapods were more abundant
in the Pinus-Juniperus, Grayia-Lycium, Lycium, @nd mixed brush
plant communities. Greatest numbers were found during November
from 1959 to 1962. (HP)

9 ALLRED, D. M. 1972. Notes on Nevada solpugids. Great Basin Nat.

32:120.

Hemerotrecha branchi was taken at Cane Springs, Nevada Test Site,
and Hemerotrecha jacintoana was collected in a Coleogyne plant
community, extending its range to Nevada. (TPO)

‘ 10" ALLRED, D. M. 1973. Effects of a nuclear detonation on arthropods

at the Nevada Test Site. Brigham Young Univ. Sci. Bull., Biol.
Ser. 18{(4), 20 p.

Fifty-three arthropod species were studied in an area affected

by an underground nuclear detonation (Project Sedan). These were
represented by 10 species of ants, 17 beetles, 5 orthopterans,

4 scorpions, 6 solpugids, and 11 spiders. Relative populations

were determined prior to the detonation and at three periods after

the detonation: 1) one and two months after (August and September
1962), 2) 11 months after (June 1963), and 3) 13 months after

(August 1963). One and two months after the detonation, the

number of species was reduced from the expected by 48%, by 52%

after 11 months, and by 66% after 13 months. Greatest reduction o
of specimens occurred with spiders, followed by ants and beetles. :
Fewest changes occurred in the number of scorpions. Populations

of each group changed significantly in each period. Reductions

from 30% to 100% occurred in all groups in all periods after the
detonation except for the scorpions one and two months after, when

an increase of 160% was noted. After 11 months, spiders had in-
creased 33%. Within specific sectors, populations did not vary
significantly from the expected except in a few instances. In

August and September 1962, immediately after the detonation, pop- B

ulations of arthropods in sectors 3, 4, and 5 were much higher
than expected. This represented the area from approximately 65 m
to 140 m from GZ. The increase may have been due primarily to
the physical transport and initial survival of those arthropods
1iving closer to GZ than 65 m. (Auth)

11 ALLRED, D. M. 1973. Records of Coreidae (Hemiptera) from the

Nevada Test Site. Great Basin Nat. 33:123.

Avhyssus lateralis (Say), Arhyssus sp., Harmostes angustatus

Van Duzee, H. reflexulus (Say) and Liorhyssus hyalinus F.

were identified from approximately 240 coreids collected at the
" Nevada Test Site, USA. (JJB) ' .
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12 ALLRED, D. M. 1973. Additional records of mutillid wasps from
the Nevada Test Site. Great Basin Nat. 33:156-162.

Ferguson (1967) listed 31 spp. of mutillids from the Nevada

Test Site, USA. Three additional records are herein recorded:
Chyphotes melaniceps, C. petiolatus and Dasymutilla klugiti.
%egegationa1 and ecological data are presented for each species.
JJB

13 ALLRED, D. M., and D E. BECK. 1962. Ecological distribution of
mites on Tizards at the Nevada atomic test site. Herpetologica
18:47-51.

Ecological investigations at the Nevada Test Site included

studies of reptiles and their ectoparasites. It was noted that .
an analysis of data shows that the areas of greatest infestation
by two species of mites, Odontacarus arizonensis and Eutrombicula
belkini were in the directions of fallout from atomic detonations.
The data are presented in the following sequence for each species
of mite: host, dates of collection with total number of mites
collected, numbers of lizards from which taken. (HP)

14 ALLRED, D. M., and D E. BECK. 1963. Comparative ecological studies
of animals at the Nevada Test Site. In: (Schultz, V., and
A, W. Klement, Jr., eds.) Radiocecology, Proc. First National Symp.
?Bogg?ioecology, p. 327-331. (Reinhold Publ. Corp., New York, NY

Brigham Young University studied the comparative ecology of the
native fauna of the Nevada Test Site beginning in 1959 to investi-
gate the effects of nuclear detonations on animals. This was one
of three separate projects operating in a coordinated manner.

New Mexico Highlands University studied effects of nuclear test-
ing on desert plants, and the University of California at Los
Angeles studied biological availability of radionuclides to both
plants and animals. The Brigham Young University group deter-
mined kinds, populations, geographical and seasonal distribution,
migration, home range and other habits of native animals. ~Tissue
changes of animals contaminated with radioactivity were compared
with animals from noncontaminated areas. The greatest total
number of animal species was found in areas disturbed by nuclear
tests. The second greatest number of species was found in the
Larrea community which may be typical of the Mohave. The greatest
numbers of individuals of invertebrates were found in disturbed
areas but this was not true of mammals. Kangaroo rats in dis-
turbed areas ranged from three to ten times farther than those

in undisturbed communities. (HP)

15 ALLRED, D. M., and D E." BECK. 1963. Ecological distribution of
some rodents at the Nevada atomic test site. FEcology 44:211-214.

There were varied correlations between occurrence and relative
abundance of rodents and total plant cover at the test site.
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Plant height plus cover may be important, for animals of 7 or 8
species studied were most common in the 2 plant communities
Coleogyne and Grayia-Lycium, where the product of total cover
multiplied by average height of predominant plants was greatest.
The texture of the soil is an important influencing factor,
especially for burrowing animals. Antelope squirre]s2 grass-
hopper mice, 1ittle pocket mice, long-tailed pocket mice and
Merriam's rats were most abundant at the test site where aver-
age penetrability of the soil was more than 50 cm and there
were relatively few rocks larger than approximately 3 cm in
diameter. (HP)

16 ALLRED, D. M., and D E. BECK. 1963. Range of movement and dis-

persal of some rodents at the Nevada atomic test site. J.
Mammalogy 44:190-200.

Range of movement and dispersal of dmmospermophilus leucurus,
Dipodomys merriami, D. microps, Onychomys torridus, Peromyscus
maniculatus, Perognathus formosus and P, longimembris were studied
for over a year at the Atomic Test Site, Mercury, Nevada. Traps
were operated more than 25,000 trap nights in five different plant
associations. Recapture data, range of movement distances, maxi-
mum dispersal distances and range of movement patterns are given.
The influence of nuclear disturbance on range of movement of small
mammals was noticeable. This is not unusual, for.one may expect
physical disturbance of any landscape caused by such.factors as
overgrazing, flooding, burning or erosion to result in ranges of
different size from undisturbed areas. {Auth) (HP)

17 ALLRED, D. M., and D E. BECK. 1964. Arthropod associates of plants

at the Nevada Test Site. Brigham Young Univ. Sci. Bull., Biol.
Ser. 5(2), 16 p. :

Plant-arthropod associations related to the predominant plants

in several plant communities .at the. Nevada Test Site were deter-
mined. - Special emphasis has been directed.to.the identification
of kinds, relative numbers,-seasonal incidence, and distribution
relative to plant communities as well as plant species. Plants
of eleven species were studied. (HP)

18 ALLRED, D. M., and D E. BECK. 1964. Mites on reptiles at the

Nevada atomic test site. Trans. Amer. Microscopical Soc. 83:
266-268.

Additional records of mites found on reptiles at the Nevada Test
Site included the host's name, the numbers examined and found in-
fested, the number and stage of development of the mites, the

date of collection and the plant community where known. The mites
on snakes were found under the ventro-lateral scales. The predom-
inant species at the Nevada Test Site was Trombicula arenicola.

In these studies Sauromalus obesus seemed to be their preferred
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host.  The predominant mite on lizards at the Nevada Test Site
was Odontacarus arizonensis. (HP)

19 ALLRED, D. M., and D E.BECK. 1965. A list of Scarabaeidae beetles

of the Nevada Test Site. Great Basin Nat. 25:77-79.

Studies dealing with selected groups of arthropods yielded a
number of beetles of the family Scarabaeidae. In sequence of
greatest abundance, the most common species known to occur at
the test site are Paracotalpa granicollis, Aphodius fucosus,
Diplotaxis subangulata and Aphodius nevadensis, respectively. .
Seasonally, the greatest numbers of species in the adult stage
were most active in July, June, August and May, respectively,
although greatest numbers of individuals were found in January,
July, April, August and December. (HP)

20 ALLRED, D. M., and D E. BECK. 1967. Spiders of the Nevada Test

Site. Great Basin Nat. 27:11-25.

During 1959-1965 more than 5600 spiders were collected on the
Nevada Test Site, and included 94 species of 65 genera in 22
families, not counting approximately 17 new species to be re-
ported on later. The greatest number of spiders were collected
Ain June-July although populations remained high between June-
September. The greatest numbers of species were-collected in
the Coleogyne and mixed vegetation-associations, while the
largest populations were found to be in the Coleogyne and
Salsola associations. Fewest species were found in the Pinyon-
Juniper association, and the Jowest populations were in the
Grayia-Lycium association. (TPO)

ALLRED, D. M., and M. A. GOATES. 1964. Mites from mammals at
the Nevada Test Site. Great Basin Nat. 24:71-73.

Additional collections.of mites on.vertebrate hosts represent
eleven new mite-host associations, ten new distribution records
for the test.site and apparently for Nevada and an unusual record
of erythraeid mites of the genus Caeculisoma crawling on bats.
These larvae are normally parasitic on arthropods. (HP)

22 ALLRED, D. M., and M. A. GOATES. 1964. Mites from wood rats at

the Nevada nuclear test site. J. Parasitol. 50:171.

Twenty-seven species of mites were taken from 56 wood rats,
Neotoma lepida. The two most common species taken were
Erenisterna utahensis and Trombicula allredi. Except for five
species of chiggers, mites occurred on the rats in relatively
small numbers. Mesostigmatid mites were found throughout the
year with greatest numbers taken during spring and summer.
Chiggers occurred most frequently in late summer and autumn. (HP)
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23 ALLRED, D. M., and S. MULAIK. 1965. Two isopods of the Nevada

Test Site. Great Basin Nat. 25:43-47.

At the Nevada Test Site, 490 isopods of two species were collected.

Armadillo arizonicus were most commonly associated with Lycium
pallidwn and least with Atriplex confertifolia-Kochia americana.
A, arizonicus was active only in May through. October. Highest
populations occurred during Bugust for adults and July through
September for immatures. A1l but one of the 109 specimens of
Poricellio laevis were taken at Cane Springs in a mixed plant
community. Highest populations of adult males appeared August
through December and females August through October. (HP)

24 ALLRED, D. M., D E. BECK'and C. D. JORGENSEN. 1963. Biotic com-

munities of the Nevada Test Site. Brigham Young Univ. Sci. Bull.,
Biol. Ser. 2(2), 52 p.*

Studies by Brigham Young University were designed to develop
standards of measurement to determine past nuclear effects, so
far as possible, as well as to measure the effects of future
tests. Study sites were established in (1) test areas where
visible effects of nuclear detonations were obvious, (2) con-
tiguous areas where no physical effects were evident, and (3)
areas several miles distant from centers of nuclear detonations.
Objectives were to determine kinds, population, seasonal occur-
rence, geographic and ecological distribution, migration, home
range, and related habits of native animals in these areas. This
report identified, delineated and described the major plant com-
munities of the Nevada Test Site, and included a listing of pre-
dominant animals occurring in these communities, with a designa-
tion of their relative abundance and seasonal occurrence and
listed phylogenetically all the species of animals known from
the test site and communities in which they are found. (HP)

25 ALLRED, D. M., D E. BECK and C. D. JORGENSEN. 1963. HNevada Test

Site study areas and specimen depositories. Brigham Young Univ.
Sci. Bull., Biol. Ser. 2(4), 15 p.

This paper supplements the publication, "Biotic Communities of
the Nevada Test Site" {(Ailred, Beck and Jorgensen, 1963) by sup-
plying additional information on the specific location and eco-
logical peculiarities of the collection stations and listing the
depositories of the specimens. (HP)

26 ALLRED, D. M., D E. BECK and C. D. JORGENSEN. 1964. Close-in

effects of an underground nuclear detonation on small mammals
and selected invertebrates. USAEC Report PNE-226F, 22 p. (NTIS,
Springfield, VA 22151)

Sedan was detonated in the northern portion of Yucca Flat where
the native vegetation was probably Coleogyne ramosissima, Grayta
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spinosa and Lycium andersonii. When Sedan was detonated,
ground zero was surrounded almost entirely by herbaceous
vegetation dominated by Salsola kali. Small mammal popula-
tions varied between the two vegetative zones before the
test. Perognathus parvus, Dipodomys ordii, and Dipodomys
merriami were more abundant in the Herbaceous zone,
Dipodomys microps was more abundant in the Shrub zone, and
Ammospermophilus leucurus, Onmychomys torridus, and Perog-
nathus longimembris were equally abundant in each zone.
The vegetation had not established itself sufficiently one
year after detonation to allow small mammals to reinvade
post-test zone 1. (HP)

27 ALLRED, D. M., D E. BECK and C. D. JORGENSEN. 1965. A
summary of the ecological effects of nuclear testing on
native animals at the Nevada Test Site. Proc. Utah Acad.
Sciences, Arts and Letters 42:252-260.

Abnormalities which may be definitely attributed to the
effects of radiation on the somatoplasm or the germ plasm
of the native animals were not found during the studies.
Some differences which were found, such as changes in fur
color, have also been observed elsewhere in areas not asso-
ciated with nuclear testing and faliout. On the basis of
ecological distribution in nuclear disturbed areas, however,
differences were found in the species composition in areas”
where the biota were disturbed but not completely destroyed.
For the most part, these studies dealt with the fauna of the
basins, playas and valleys of the test site. (HP) -

28 ALLRED, D. M., D. E. JOHNSON and D E. BECK. 1965. A list
of some beeflies of the Nevada Test Site. Great Basin
Nat. 25:5-11.

Several thousand beeflies were identified representing 111
species of 24 genera. The species, number of individuals--
collected, months of occurrence, and ecological distribu--.
tion are given. Species which were taken in the most abun-
dant numbers at the test site are Lordotus albidus, Lordotus
nigriventris, and Poecilanthrax apache. The beeflies most
widely distributed ecolegically are Paracosmus morrisont,
Poecilanthrax apache and Villa aenea. The greatest number
of species and individuals were found in mixed and Larrea-
Franseria communities. Seasonally the greatest number of
species and individuals occurred in May, June, April, and
September, respectively. (HP)
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29 ANDERSON, A. 0., and D. M. ALLRED. 1964. Kangaroo rat burrows at

the Nevada Test Site. Great Basin Nat. 24:93-101.

The nature of burrows made by the kangaroo rat, Dipodomys microps
occidentalis, was studied. Such information is important in eval-
uating the radiation dosage a rat may receive while in its burrow,
and the effects of soil compaction from over-pressure of a nuclear
detonation. Data and illustrations are presented for the pattern
of burrows in five habitats. Included in the data are burrow
depths, .number of openings and side-burrows, site of food caches
and type of food stored within. (FMM)

30 ANONYMOUS. 1973. Selected census information around the Nevada Test

Site. NERC-LV-539-8, 11 p. (Environmental Monitoring and Support
Laboratory, Environmental Protection Agency, Las Vegas, NV 89114)

The National Environmental Research Center-Las Vegas {NERC-LV),
Environmental Protection Agency, conducts a comprehensive off-
site radiological safety program in support of nuclear testing
at the Nevada Test Site (NTS). To facilitate the planning and
management of required surveillance and monitoring operations,
and to assess potential and actual population exposures result-
ing from radioactive releases into the areas beyond the bound-
aries of the NTS, the NERC-LV collects and maintains census in-
formation in the area around the NTS. This report summarizes
this census information which includes the number and distribu-
tion of resident adults and children, family milk cows, and
Grade A dairy cows located by azimuth and distance within a
radius of 450 miles of Control Point 1 at approximately the
center of the NTS, 36° 15' N, 116° 04' W.

ANONYMQUS. 1973. Environmental Statement: Underground nuclear
testing program, Nevada Test Site, April, 1973. USAEC Report
WASH-1526, 130 p. (NTIS, Springfield, VA 22151)

The environmental impact of continuing underground nuclear tests
and preparations for tests of one megaton or less at the Nevada
Test Site (NTS) is reported. Information is included on the
selection, geology, hydrology, environmental setting, and history
of the NTS; the seismic and radiological impact of underground
nuclear explosion testing; the commitment of resources; alterna-
tives to testing; and review procedures. Two appendices of bio-
environmental studies of the NTS and comments by the AEC and other
agencies on the environmental impact report are included. It is
concluded that the environmental impact due to continued testing
at the NTS will be small. No observable or significant environ-
mental effects are expected from radioactivity release. The ex-
plosions will create several nuclear subsidence craters, minor
rock falls on cliffs in the area, and underground pockets of high
radioactivity, but only minor property damage from ground motions
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and no triggering of earthquakes. The benefits to nuclear
weapons technology and Plowshare technology from continued
underground testing are considered to exceed the environ-
mental costs. (LCL) .

32 ANONYMOUS. 1975. Underground nuclear testing program, Nevada

Test Site: Final Supplement to Environmental Statement WASH-
1526 (April 1973). WASH-1526 Supplement, 76 p. (NTIS, Spring-
field, VA 22151)

This document supplements Environmental Impact Statement WASH-
1526 which assessed the environmental impact of underground
nuclear tests and preparations for tests of one megaton or less
at the Nevada Test Site. Significant new information on waste
management and the Nevada Applied Ecology Group is included. (TPO)

33 ANSPAUGH, L. R., P. L. PHELPS, N. C. KENNEDY and H. G. BOOTH.

1973. Wind-driven redistribution of surface-deposited radio-
activity. In: Proc. Symposium on Environmental Behaviour of
Radionuclides Released in the Nuclear Industry, Aix-en-Provence,
France, 1973 (CONF-730503), p. 167-184. (Available as STI/PUB-
345 from Unipub, Inc., Box 433, Murray Hill Station, NY, NY 10016)

The deposition of radionuclides on a terrestrial surface can
result in the delivery of dose to man through external radia-

tion exposure, food chain contamination or inhalation of suspended
particles. 239y is one of the few radionuclides generally re-
garded as constituting an inhalation hazard through wind-driven
resuspension. No adequate models of resuspension exist. Two
major problem areas have been identified: the rate at which
initially deposited debris.weathers into a less erodible state

as a function of time, and a source term factor in material re-
moved per unit time per unit area, applicable to a source of

any configuration. In experiments conducted at the US Atomic
Energy Commission's Nevada Test-Site, concentrations in air of
particles moving in suspension were studied over a period of

six weeks following the nuclear cratering event Project Schooner
and over a 10-month period following accidental venting of an
underground nuclear explosion. Suspended air activity was ob-
served to decrease in time with half-times of from 35 to 80 days;
this factor appears to be much more important than variations in
meteorological parameters over these relatively short time periods.
Movement of small particles in suspension accounts for only a
minor fraction of the total mass movement. As much as 50% of the
initially deposited debris was moved by saltation within a 24-hour
period. Such movement can result in extensive micro-inhomogenei-
ties with accumulation of debris under bushes or other places
affording shelter from erosive forces. More detailed study of the
resuspension process in an aged 23%y field is now in progress.
Preliminary data are given on the particle size distribution of
the total mass and the 23%Pu moving in suspension. (Auth)






80 ;

to sites where the physical characteristics of the soil surface
have been modified and shrubs killed or inactivated. (TPO)

BEATLEY, J. C. 1965. Ecology of the Nevada Test Site. III, Sur-
vival of winter annuals, 1963-64. USAEC Report UCLA 12-555, 21 p.
(UCLA, Los Angeles, CA 90024)

Summarizes the survival of winter annuals on the Nevada Test Site

in the growing season of 1963-64. Survival varied between 21-63% )
in Yucca Flaty 10-15% in Jackass Flats; and 40% in Rock Valley.
Elimination of the majority of seedlings before reaching maturity
was inferred as being a regular phenomenon. Soil moisture regimes
following germination were largely responsible for the level of
survival reached with species-specific differences noted. (TPO)

42 BEATLEY; J. C. 1965. Ecology of the Nevada Test Site. IV. Effects

of the Sedan detonation on desert shrub vegetation in northeastern
Yucca Flat, 1962-65. USAEC Report UCLA 12-571, 55 p. (UCLA, Los
Angeles, CA 90024)

Vegetation and environmental parameters were measured on three

sites over three years in the vicinity of the Sedan crater to

evaluate the effects of the manipulation on the native flora.

The first post-Sedan populations of winter annuals were large and

vigorous, which was interpreted as being partly due to "stimula-

tion" effects of jonizing radiation on winter annual embryos. The

apparent effects were not seen in later years. Direct effects of

radiation on flora were obscured by the multiplicity of environ-

mental factors impinging on the vegetation coupled with non-nuclear

sources of damage  such as heavy loads of dust. (TPO) ’

43 BEATLEY, J. C. 1966. Ecological status of introduced brome grasses

(Bromus spp.) in desert vegetation of southern Nevada. Ecology 47:
548-554.

0f the plant species introduced on the Nevada Test Site, Nye County,
Nevada, Bromus rubens and B. .tectorum are well established in the
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an increase in disturbed sites at these elevations. Fire is

promoted by both species, but the contribution of B. rubens

is much greater, either directly or indirectly because it is
identified with Coleogyne vegetation, the shrub type in the

region most susceptibﬁe to fire. (Auth)

44 BEATLEY, J. C. 1966. Mirabilis pudica populations in southern

Nye County, Nevada. Leaflets of Western Botany 10:294-296.

Describes pubescent individuals of mMirabilis pudica collected
on the Nevada Test Site, and also includes information on distri-
bution and relative abundance. (TPO)

45 BEATLEY, J. C. 1966. MWinter annual vegetation following a nuclear

detonation in the northern Mojave Desert (Nevada Test Site).
Radiation Botany 6:69-82. .

Winter annual vegetation and environmental phenomena were ob-
served and measured through the growing seasons of 1962-1965, on
3 sites in northeastern Yucca Flat within 2 miles of the Sedan
underground thermonuclear detonation in July 1962. Cumulative
gamma radiation recorded was of the magnitude of 4000-13,000 R.
As a result of the regional precipitation regime in the autumn
of 1962, there were no winter annuals present in the Sedan area,

. or in most_other parts of the Test Site, during the growing

season 1962-1963. Seedlings of the first post-Sedan populations,
which appeared following September 1963 rains, were the largest
and most vigorous of populations observed in any region of the
Test Site. The exceptional size and vigor continued through the
period of anthesis in May 1964, and were corroborated by measure-
ments of average height, cover, biomass and survival of the
spring -populations, as compared with those on seven other sites
in central and northern Yucca Flat. 1n the next generation,
germinated in the spring of 1965 following record precipitation

{4-5 in.), there was neither higher survival of the.Sedan popu-

lations nor exceptional development at any stage during the sev-
eral-week growing season. The unusual vigor of.the winter anpua]
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47 BEATLEY, J. C. 1967. Surviva) of winter annuals in the northern
Mojave Desert. Ecology 48:745-750.

Following early autumn germination in Mojave Desert winter annual
populations (53 taxa) sampled on 13 plots (total sample size,

16.4 m2) in three drainage basins in southern Nevada, 1963-1964,
there was 38 percent survival to maturity (plot range 10-63 per-
cent). Death occurred in early spring, at the time of shift

from the slow vegetative growth of winter to the beginning of

stem elongation. Despite no marked precipitation deficiencies
during the 7 to 8 month growing season, mortality apparently re-
sulted from inadequate so0il moisture to meet the demands of all
seedlings at the point in the 1ife cycle of a manyfold increase

in plant volume. Mean percentage survival to maturity of seed-
Tings (58 taxa), sampled on 62 plots (total sample size, 62 m2)

in seven drainage basins, following spring germination after rains
of 3--5.5 inches in March-April 1965, was 60 percent (range by
basin, 44-83 percent). Mortality in these populations, whose life
cycles were completed in 6-10 weeks, could not be attributed to in-
adequate moisture levels. In most seasons, regardless of precipita-
tion regimes, the majority of seedlings of desert annuals probably
do not survive to maturity. (Auth)}

48 BEATLEY, J. €. 1969. Biomass of desert winter annual plant pop-
ulations in southern Nevada. Oikos 20:261-273.

Biomass of mature desert winter annual populations was measured
during three growing seascns, which included the possible ex-
tremes in length, in 68 Mojave and Great Basin Desert communities.
Precipitation was measured concurrently. Biomass was highly vari-
able from site to site, and season to season. Its site variability
was related primarily to local edaphic variables and was usually
not correlated with the shrub dominants of the site; seasonal
variations were related, directly or indirectly, to the rainfall
regimes. Values ranged from 0 to 616 kg/ha on sites with undis-
turbed soils, and seasonally were 2 to 5 times higher on burned
sites than on comparable unburned sites in the same area. Maxi-
mum site value was 753 kg/ha, obtained on a burned site where
most of the weight was due to high density of Bromus rubens L.,

an introduced grass species. Although in two of the three years
averaged site values were similar, the biomass was overall the
greatest in the 38 Mojave Desert communities, least in the 10
Great Basin Desert communities, and intermediate (if large con-
tributions of Bromus on about half the sites are excluded) in

the 20 communities considered transitional between the two desert
regions. (Auth)

49 BEATLEY, J. C. 1969. Vascular plants of the Nevada Test Site,
Nellis Air Force Range, and Ash Meadows. USAEC Report UCLA 12-
705, 122 p. (UCLA, Los Angeles, CA 90024)

A compilation is presented of the vascular plants of the Nevada
Test Site, Nellis Air Force Range and ‘Ash Meadows. The plants
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are classified according to phyla, namely Pterophyta (ferns),
Coniferophyta (cone-bearing plants), and Anthophyta (flowering
plants. The Coniferophyta and Anthophyta are subclassified into
families, genus and species. Details are given of the geographi-
cal and ecological distribution.

50 BEATLEY, J. C. 1969. Dependence of desert rodents on winter an-

nuals and precipitation. Ecology 50:721-724.

Winter annual parameters, postreproduction rodent densities, and
precipitation, were recorded over 5 consecutive years, 1963-1968,
on 15 sites in Jackass Flats, southern Nevada. When the rain
critical to autumn germination came, winter annuals were present
during autumn-to-spring, and there was spring reproduction in the
rodents (as indicated by summer densities). When the critical
rain failed to come, winter annual populations were negligible
and the rodents did not reproduce in the spring. One season,
half of the study sites received autumn rainfall adequate for
germination, and the other half did not; summer rodent densities
increased on the former and markedly decreased on the latter.
Following extraordinarily heavy early spring rains, following

an autumn essentially without rain, there was partially success-
ful germination in early spring, and rodent reproduction occurred
in the summer. [t is concluded that occurrence and failure of
reproduction in desert rodents are correlated with the presence
and absence of winter annuals in the environment. The data’ sug-
gest that dietary water (and vitamins), available in winter an-
nual vegetation prior to or at time of onset of the breeding
season, are requirements in the physiology of reproduction of
heteromyid species. (Auth)

BEATLEY, J. C. 1970. Perennation in Astragalus lentiginosus and
Tridens pulchellus in relation to rainfall. Madrono 20:326-332.

Following large germinations related to heavy spring rains.in

1965, numbers of plants of Astragalus lentiginosus Dougl. var.
fremontii (Gray) Wats. (Leguminosae) and Tridens pulchellus (HBK.)
Hitchc. (Gramineae) were recorded during 2 or more consecutive
years on study sites in the northern Mojave Desert of southern
Nevada (Nevada Test Site). Numbers of Astragalus plants surviving
after the first year were correlated with increased rainfall with
increase in elevation (from almost no plants at 3800 ft to nearly
all at 4800 ft). The large reproducing populations of this species
in southern Nevada appear to be biennials with origins related to
exceptional spring rains, and the perennial -habit is restricted

to higher elevation populations and only certain individuals at

the lower elevations. Most 7ridens plants behaved as annuals,

with only a few persisting as perennials. The facultative life
cycle appears to contribute to the seasonal success of desert
herbaceous species in which it occurs, and enables them to belong

to a diversity of communities over a wide range in elevation. (NFG)
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52 BEATLEY, J. C. 1971, Vvascular plants of Ash Meadows, Nevada. | consequential of these is a regional rain between late Sept. and
USAEC Report UCLA 12-845, 59 p. (UCLA, Los Angeles, CA 90024) ' early Dec. This rainfall event is usually the precursor of suc-
: cessful vegetative and reproductive growth of shrubs the next
Presents an annotated 1ist1ng of 188 vascular plant taxa collected . spring, and is usually necessary for all growth phenomena of
by Beatley and Reveal in 1968-1971 at Ash Meadows, southern Nye ' herbaceous perennials and winter annuals during the following
County, Nevada, and adjacent Inyo Country, California. Endemics winter and spr1ng For most plant components in most years, the
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Flat. Mean annual rainfall on the Larrea sites ranged from 118
to 183 mm. Altitudinal and latitudinal limits of Larrea coincide
with a maximum mean rainfall of 183 mm. Mean annual rainfall of
160-183 mm appears to be critical to the behavior of Larrea.
Germination trials support the inference of a deleterious effect
on high rainfall on Larrea populations through time: there were
high correlation coefficients (negative or positive, depending
on’the year)} between the rainfall of the effective rainfall sea-
son and the percentage of germinable seeds; highest mean germina-
tion percentages (20%-60%) occurred with 80-150 mm of seasona}
rain, and either Tower or higher seasonal rainfall resulted in
lower percentages of germinable seeds (0%-20%). (Auth)

58 BEATLEY, J. C. 1975. Climates and vegetation pattern across the

Mojave/Great Basin Desert transition of southern Nevada. Amer.
Midland Nat. 93:53-70. )

Plant communities of the transition between the Mojave and Great
Basin desert of southern Nevada are under the primary control of
climatic variables. Rainfall increases and temperature decreases
according to large increments of increase in elevations of the
drainage basins from S to N. Within the basins, the climates and
vegetation patterns are primarily under the contro] of patterns
of air circulation and nocturnal cold air accumulations and
secondarily, of edaphic factors. Minimum temperature and maximum
mean rainfall tolerances of Mojave Desert Larrea (creosote bush)

communities are exceeded across this transition as, apparently, ki

are the mean maximum temperature and minimum rainfall tolerances
of the Great Basin Artemisia (sagebrush) communities. In those
communities which characterize the transition (Coleogyne, Grayia-
Lyeiun andersonii, Lycium pallidum-Grayia, Lyciun shockleyi),

the Mojave and Great Basin temperature and rainfall regines occur
in various definable combinations. Only Atriplex confertifolia
(shadscale) communities cannot be so defined; these occur along
topographic gradients in both Mgjave and Great Basin Desert
climates. (Auth)

59 BECK, D E., and D. M. ALLRED. 1966. Tingidae, Neididae {Berytidae)

gn$6Pentatomidae of the Nevada Test Site. freat Basin Nat. 26:

Collections of Tingidae, Pentatomidae, and Neididae were made at
the Nevada Test Site as a continuation of the environmental survey
of the area. Classification into genus and species was made and
relationships to host plants were presented. (BBM)

60 BECK, D E., and D. M. ALLRED. 1966. Siphonaptera (fleas) of the

Nevada Test Site. Brigham Young Univ. Sci. Bull., Biol. Ser.
7(2), 27 p.

For each of the 33 species of fleas collected at the Nevada Test
Site, this sequence in presentation of information was followed:
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(a) specific and subspecific identity and other pertinent taxo-
nomic data; (b) ecological and geographical distribution with
maps; (c) host association; and (d) seasonal occurrence accom-
panied by graphs where sufficient populaiions made such presen-
tation worthwhile. Seasonal occurrence was interpreted on the
basis that a collection of fleas from a single host constituted
an encounter, regardless of the number of fleas taken. For.those
species for which data are minimal, the presentations are given
as summary statements without headings. (Auth)

BECK, D E., and D. M, ALLRED. 1968. Faunistic inventory -- BYU
ecological studies at the Nevada Test Site. Great Basin Nat. 28:
132-141.

Ecological studies of the Nevada Test Site were conducted by .
Brigham Young University from 1959 until termination of the proj-
ect in 1966. The main objective of the studies was to make a
faunistic inventory of the site, and an extensive collection of
specimens was made. A taxonomic inventory of fauna collected at
the site and location of specimens is presented for Insecta,
Araneida, Reptilia, Aves, and Mammalia. Total number of speci-
mens, completely or partly identified, the number of specimens
unidentified and available, and specialists working with par-
ticular taxonomic groups are tabulated for each family. A.list
of depositories for Nevada Test Site specimens is given. (BBM)

62 BECK, D E., D. M. ALLRED and E. P. BRINTON. 1963. Ticks of the

Nevada Test Site. Brigham Young Univ. Sci. Bull., Biol. Ser.

4(1), 11 p. X
As part of a study to determine kinds, population, season§1 ocgur—f -
rence, and geographical and ecological distribution of t1ck§ in W
areas where nuclear detonations have taken place compared y1th
undisturbed areas, the tick fauna of the Nevada Test Site is re-
ported. Twenty four species of animals (primayi]y rodgnts and
leporids) were found infested with eleven species of tlck§.
Collections were confined to the valleys and lower elevat19ns of

the mesas and mountains. Each type of tick was discussed in re-
lation to its host, seasonal incidence, and associated plant com-
munity type. Comments on abundance, presence on.ungsua1 hosts,

and stage of development are included. Results indicated that

the nature of the habitat was influential on survival of the ticks
when not on a host. (ST)

63 BECK, D E., D. M. ALLRED, J. R. MURDOCK, C. D. JORGENSEN, C. L. HAYWARD

and W. W. TANNER. 1964. Nevada Test Site desert ecology. Proc.
Utah Acad. Sciences, Arts and Letters 41: 202-210.

The major plant communities in the Nevada Test Site and ?heir pre-
dominant animal associates were defined. In each community, analy-
ses of the plant, animal and soil relationships were made, with
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special reference to mammal populations. A study of the
structure and complex interactions of the biotic components
within areas disturbed by nuclear detonations has begun and
a summary is given of the bird, arthropod and herpetological
studies. (FMM)

64 BEHNKE, J. J.,and G. B. MAXEY. 1969. An empirical method for
estimating monthly potential evapotranspiration in Nevada.
J. Hydrol. 8:418-430.

Monthly potential evapotranspiration values were obtained for
several stations throughout the State of Nevada using the
Thornthwaite and Olivier equations. The Olivier equation cor-
related well with lysimeter and adjusted pan data as an estimate
of ET. On an annual basis the Thornthwaite equation was approx-
imately 50% too low. A technique was developed to estimate wet
bulb depression from temperature data. This made it possible to
solve the Olivier equation using only temperature data as input.
Climatic conditions in Nevada were such that it was possible to
apply the dry adiabatic lapse rate to a centrally located base
station to obtain temperature values for other locations lacking
climatic data. On a monthly basis, this 'modified' Olivier equa-
tion correlated satisfactorily with the original equation for
M e :
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They serve to allow each species to maximize its foraging time
during the season when seeds are most abundant. The effect of

the altitudinal gradient on species diversity of desert ants

was measured. Diversity, as estimated by the number of species
and by the diversity index (H) increases with altitude. Increases
in diversity are related to an increase in length of the food pro-
duction season with altitude. (Auth) (FMM)

66 BLACKBURN, W. H., and P. T. TUELLER. 1970. Pinyon and juniper in-
vasion in black sagebrush communities in east-central Nevada.
Ecology 51:841-848.

As a means of studying inter- and intrazonal invasion in black
sagebrush (4Artemisia nova A. Nels) communities six maturity class-
es were established for pinyon (Pinus monophylla Torr. and Frem.)
and juniper (Juniperus osteosperma (Torr.) Little) in east-central
Nevada. Pinyon and juniper invade and increase in black sage-
brush communities until the understory, except for a few hardy
plants, is eliminated. Juniper invades first and tends to be
eventually replaced by pinyon. Accelerated invasion by both
species started about 1921 and is closely related to overgrazing,
fire suppression, and climatic change. (Auth)

PP N ke mﬁn__r., AAR Yol FPAE 8 L

(ot




90

(alt 4,700 ft). Stable and declining head potentials occur with
depth in all but one of the holes drilled in the eastern part of
the report area; variable heads in ‘he upper 1,500 ft of the sat-
urated zone and then increasing heads to toal drilied depth occur
in holes drilled in the western part. Pumping tests indicate

that transmissivities range from 1,400 to 140,000 gal per day per
foot. The greatest transmissivities occur in holes drilled alqng
the east margin of the caldera, where the principal rock type in
the saturated zone is rhyolite. Water derived from drill holes

at Pahute Mesa is sodium potassium type. These chemical consti-
uents comprised over 90 percent of the total cations in more than
half the samples that were analyzed. Ground water beneath Pahute
Mesa moves southwestward and southward toward the Amargosa Desert
through Oasis Valley, Crater Flat, and western Jackass Flats. The
flow, across a 15-mile underflow strip which extends from the hy-
- draulic barrier on the west to the ground-water divide on the east,
is estimated to be 8,000 acre-feet per year. Owing to the diffi-
culty in obtaining accurate porosity data, estimates of ground-
water velocity vary as much as two orders of magnitude -- 5 to 250
ft per year. Based on the assumption that most ground-water move-
ment occurs along interconnected fractures and that some movement
occurs through interstices, a reasonable estimate of velocity is
less than 15 ft per year. (Auth)

68 BLISS, W., and L. DUNN. 1971. Measurement of plutonium in soil

around the Nevada Test Site. In: (Fowler, E. B., R. W. Henderson P
and M. F, Milligan, CoChrs.) Proc. of Environmental Plutonium D
Symposium at Los Alamos, New Mexico, 1971 (LA-4756), p. 89-92.

(Los Alamos Scientific Laboratory, Los Alamos, NM 87544)

Experiments conducted at the AEC's Nevada Test Site between 1951

and 1963, using plutonium in both critical and sub-critical con-
figurations, resulted in distribution of plutonium beyond the

boundaries of the Test Site. The Southwestern Radiological Health .
Laboratory of the Environmental Protection Agency is conducting a -
survey to assess the distribution and cancentration of plutonium

in the off-site environment. Special sampling methods were de-

vised since desert soil is too coarse and dry for auger and cookie
cutter sampling techniques. Soil sample analyses are performed

by a dissolution, ion exchange, and electrodeposition procedure

followed by alpha spectroscopy. Plutonium was detected in four
locations around the Nevada Test Site. These locations corre-

spond to fallout areas previously identified for the various test
series, Plutonium concentrations in the top 3 cm of soil were 10

to 100 times greater than the concentration <in soils from areas

not subject to contamination by these series. (Auth)

69 BRADLEY, W. G., and J. E. DEACON, 1965. The biotic communities of

southern Nevada. Univ. Nevada, Desert Research Inst. Preprint
Ser. 9, 86 p. {Univ. Nevada, Reno, NV 89507)

Describes the biota of the Mohave Desert found in southern Nevada

9N

exclusive of the southern portion of the Nevada Test Site. A
total of 13 terrestrial and hydric communities are described
showing the affinities of 887 species of vascular flora, 37
fish, 121 species of amphibians, reptiles and mammals, and
approximately 290 species of birds. (TPO)

70 BRADY, D. N. {comp.) 1972. Environmental surveillance sampling

results at the Nevada Test Site, July 1969 through June 1970.
NV0-410-11, 58 p. (NTIS, Springfield, VA 22151)

Data derived from the environmental surveillance program at the -
Nevada Test Site (NTS) for fiscal year 1970 are presented.

Gross beta radioactivity results for water and air samples col-
Tected throughout the NTS are listed and measurements of gamma
radioactivity in soil and vegetation samples are also docu-
mented. Tabular data is supplemented by graphical presentations
and sampling locations are shown in maps depicting the NTS. (Auth)

BRANDENBURG, M. K., H. L. MILLS, W. H. RICKARD and L. M. SHIELDS.
1962. Effects of acute. gamma radiation on growth and morphology
in Pinus monophylla Torr. and Frem. (pinyon pine). Radiation
Botany 2:251-263.

A Pinus monophylla (pinyon pine) tree was irradiated from a.posi-
tion near the base for eight hours with a Multitron cobalt-60
unit in April, 1960. Shoot apices within fifteen inches (0.38 m,
ca. 1300 r to 8000 r) showed almost immediate growth inhibition
and were killed within four months. Between two and three feet

_ from the source (0.61 to 0.92 m, ca. 500 r to 200 r) the terminal
buds elongated, but by the end of the season had died, and one
or two basal lateral buds had developed per shoot. At three to
three and one-half feet (0.92 to 1.07 m, ca. 200 r to 150 r) stem

_ elongation proceeded, but the 1961 bud primordia were dwarfed, and
Tateral buds elongated. Out to four feet ([-22 m,ca. 100 r), no
needles developed on the 1960 stem length. From four to five
feet from the source (1.22 to 1.53 m, ca. 100 r to 80 r) the
number of needles was reduced to from one-half to one-third normal,
and approximately one-half were dwarfed. Gnarled growth was
common in these dwarf needles. Two vascular tissue anomalies
occurred in a number of grossly abnormal as well as in normal
appearing needles collected four to six: feet from the source
(1.2 to 1.8 m; dosages ca. 100 r to below 50 r). One, the double
vascular strand probably is related to the naturally occurring
fusion process. The other anomaly involved reduction of or Tack
of vascular tissue. Xylem radii measurements in transverse
sections of young stems indicated a decrease in growth for 1960,
ranging from 3 to 8 per cent, correlated with increasing exposure.
Stem tip elongation in the experimental tree compared with that
of the controls was inhibited at doses as low as 15 r. Llateral
branching assumes a significant role in shoot recovery from radi-
ation damage, particularly at exposures great enough to affect

¥
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the actively growing regions of the stem but not the other

functional portions. (Auth) Ties in the development of the concept that in the absence of

man-made collection systéems, plants (even dormant) can provide
72 BRENNAN, J. M. 1965. Five new chiggers from southwestern United . information about release of fallout materials. (UK)

ina: i idae). J. Parasitol. 51:108-113. .
States (Acarina: Trombiculidae) 76 BROWN, K. M., and D. D. SMITH. 1i966. The poisonous plants of the

) . . . ' U. S. Atomic Energy Commission's Nevada Test Site, Nye C
Described and figured are Euschoengastoides sloomi off Neotoma : S est Site, Nye County,
lepida, Nevada; gseudosehoengastia aeci off Neotoma lepida, ' Nevada. SWRHL-33r, 65 p. (Environmental Monitoring and Support
Nevada; Trombicula sprocssi Off Pipistrellus hesperus, Arizona; Laboratory, Environmental Protection Agency, Las Vegas, NV 89114)
Trombicula univari off Pipistrellus hesperus, Arizona; and : i . . L ]

IigﬁszZZz veanda off Neoioma lepida, Nevada. Other host and Z This report provides a physical description, distribution, habi-
tocality records from Arizona and California are included. (Auth) tat, poisonous principle, symptomology, pathalagy, and treatment
. , of affected an1ma]s, for 30 taxa of poisonous plants found on

73 BRINTON, E. P., D £. BECK and D. M. ALLRED. 1965. Identification the Nevada Test Site. (TPO)
of the adults, nymphs and larvae of ticks of the genus Dermacentor : .
Koch {Ixodidae) in the western United States. Brigham Young Univ. 77 BURGE, J. R., and C. D. JORGENSEN. 1973. Home range of small
Sci. Bull., Biol. Ser. 5{(4), 44 p. . ‘ : mammals: a reliable estimate. J. Mammalogy 54:483-488.
Contains illustrated keys to assist in the specific identifica- ' A method of estimating the probability of an animal being in
tion of the larval, nymphal, and adult stages of ticks belonging . a particular region of the home range is discussed. Data for
to the genus Dermacentor in the western United States including . Perognathus longimembris (Coues) were used to 111ust{ate the
the Nevada Test Site. Information includes external anatomy and ~ use of this method and were transformed with »' = (»" - 1)/i.
morphology, as well as geographic and ecological distributions, . One-sided tolerance 1imits were used to assert degrees of con-
seasonal occurrence, and host relationships. (TPO) fidence y that given percentages of the recaptures will be

within specified distances from the estimated activity center.

74 BROWN, K. W., and B. J. MASON. 1968. Range survey, Area 18, Nevada
Test Site. SWRHL-52, 42 p. (Environmental Monitoring and Support ) 78 CHAMBERLIN, R. V. 1962. .New records and species of chilopods
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was described from material collected on the Nevada Test Site,
Nye County, Nevada in December, 1961. (TPO)

82 CHRISTIANSEN, R. L., F. G. POOLE, H. BARNES, P. P. ORKILD,

F. M. BYERS, Jr., W. J. CARR, F. A. McKEOWN, F. N. HOUSER,

E. M. SHOEMAKER and W. L. EMERICK. 1969. Guidebook for past
field trips to the Nevada Test Site. USGS Open File Report, 57 p.
(USGS Libraries and Public Inquiries Offices) (Now in preparation:
USGS Open File Report entitled Field Trip to Nevada Test Site)

Three topically oriented field trips are described. An examina-
tion of the thick miogeosynclinical section of Paleozoic rocks
and some of the post-Paleozoic structural features were conducted
on the first trip. The Timber Mountain caldera field trip is
described. It is an assemblage of rocks of several thousand
square miles in southern Nye County, Nevada. The last field trip
guide features the observation of effects of explosions. Maps

of all areas are included. (JCW)

83 COLE, A. C. 1963. A new species of Veromessor from the Nevada

Test Site and notes on related species (Hymenoptera: Formicidae).
Ann. Entomol. Soc. Amer. 56:678-682.

Four species of Veromessor are known from the Nevada test site,

namely pergandei Emery, lariversi M. R. Smith, lobognathus

(Andrews), and smithi, n. sp. The new species is described from

all three castes, the sexual castes of lariversi and lLobognathus

are described, the four species are keyed, and essential features e
of the workers and males are figured. (Auth) o

84 COLE, A. C. 1965. Discovery of the worker caste of Pheidole (P.)

inquilina, new combination (Hymenoptera: Formicidae). Ann.
Entomol. Soc. Amer. 58:173-175.

All castes of Pheidole inquilina (Wheeler) new combination, in-
cluding the soldier which is reported for the first time, were
found in nests of Pheidole pilifera coloradensis Emery, a host
species, at the Nevada Test Site. The soldier is described and
figured. The finding of the soldier, with its obvious Pheidole
characteristics, has made it necessary to transfer inquilina to the
genus Pheidole Westwood and to synonymize the monobasic genus
Epipheidole Wheeler. (Auth) . )

85 COLE, A. C., Jr. 1966. Ants of the Nevada Test Site. Brigham

Young Univ. Sci. Bull., Biol. Ser. 7{3), 27 p.

Description for 57 taxa of the family Formicidae is given as

part of the ecological studies of the Nevada Test Site. Collection
was made from can traps and field collections. Geographic areas
and plant communities were described along with the inventory of
ants. -(BBM)
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86 DUNAWAY, P. B., and M. G. WHITE (eds.). 1974. The Dynamics of
Plutonium in Desert Environments, Nevada Applied Ecology Group
Progress Report as of January 1974. NV0-142, 369 p. (ERDA,
Las Vegas, NV 89114)

A status report of the Nevada Applied Ecology Group research
activities is given. The twenty-six articles included have

been abstracted separately for the data base. Investigations

on the soils of Pu-contaminated areas at the Nevada Test Site
were reported with statistical analyses included. Other papers
dealt with the Pu content of vegetation of contaminated areas;

Pu metabolism in dairy cattle; grazing studies on Pu-contaminated
areas, giving the radionuclide levels in Area 18 cattle; ecologi-
cal studies of vertebrates; digestion of ingested Pu in chickens
and subsequent transfer to eggs; the role of soil microorganisms
in the movement of Pu; resuspension studies, including the use of
NTS Data to predict air concentrations of