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INTRODUCTION

PURPOSE AND SCOPE OF WORK

This study was made based on the need for a detailed
reconnaissance geologic investigation of the Lemmon Valley
area. The need has been expressed by the Regional Planning
Commission of Reno, Sparks and Washoe County for the purpose
of urban planning, by local geological engineering consult-
ants for engineering design criteria, and by the general
public for information. At commencement of work the study
focused on the general geologic and environmental geologic
features of the valley. Soon after field work began the
myriad of Quaternary deposits and features prompted an in-
terest on the part of the author to study the Quaternary
geology of the valley in detail. Thus the report is a com-
bination of the Quaternary and environmental geology of
Lemmon Valley.

The area mapped is totally within the boundary of
the Regional Planning Commission's Lemmon Valley District
No. 11 and covers the northern three-quarters of that dis-
trict. The southeast portion of the district has been mapped
on the same map scale as this study (Bonham and Bingler,
1973). The six square miles within the southwest portion of

the district has not been mapped on a detailed basis.

LOCATION AND GENERAL FEATURES

- - Lemmon Valley is located in southern Washoe County



3 1/4 miles east of the Nevada-California state line and be-
tween seven and fifteen miles north and northwest of Reno
(Figure 1).

The area mapped consists of approximately 48 square
miles which totally encompasses Lemmon Valley and includes
some large areas of surrounding bedrock exposures. The
southern 1imit of the field area reaches the north slope of
Peavine Mountain.

The field area is accessible by Golden Valley, Lem-
mon Valley and Red Rock Roads, and Stead Boulevard, all of
which intersect with U. S. Highway 395.

Buildings have been constructed mainly in the south-
ern half of the field area and the most dense development is
in the south-central portion of the field area. There the
"Stead Facility'" has been named for a larg%‘group of struc-
tures once used as a military base. South of the Stead Fa-
cility several tracts of houses have been built. The Reno-
Stead Airport is located north of the Stead Facility and is
situated in the center of the field area. The airport,
Stead Facility, and housing tracts are within the corporate
boundary of the city of Reno. Other dense housing and
trailer court developments exist in the southeast portion of
the field area.

For purposes of orientation Lemmon Valley (used here
to include the entire field area) will occasionally be dis-

cussed as the Silver Knolls sub-area, or that area west of
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the Stead Facility; and the East Lemmon sub-area, or that
area east of the Stead Facility. The Lemmon Valley playa is
located in the East Lemmon sub-area; the Silver Lake playa

is located in the Silver Knolls sub-area.

PHYSIOGRAPHY AND DRAINAGE

Lemmon Valley is situated within the western portion
of the Basin and Range physiographic province and near the
eastern border of the Sierra Nevada province. The valley 1is
within a closed hydrographic basin and all surface runoff
within the valley discharges into one of five playas. Treat-
ed effluent from the Reno-Stead waste water treatment facil-
ity perennially discharges into the largest of these playas.
Several springs with meager discharges were observed in the
southwest portion of the area in February 1978.

The greatest relief in the tield area is 1110 feet
measured from the 6021 and 6018 foot high peaks in the north-
east and southwest corners of the area, respectively, to the
approximate 4910 foot elevation of the Lemmon Valley playa.
The highest peak in the vicinity is the 8266 foot high Pea-
vine Peak located 2 1/2 miles south of the field area.

Lemmon Valley is flanked by Cold Spring Valley to the
west, Freds Mountain to the north, Antelope Valley to the
northeast, Hungry Valley to the east, Golden Valley to the
southeast, and Peavine Mountain and the Truckee River valley

.fb the south.




CLIMATE AND VEGETATION

Lemmon Valley is in the rain shadow of the Sierra
Nevada Mountains and receives precipitation from only the
stronger eastward moving storm systems which cross those
mountains. The valley has a semiarid climate and receives
an average of eight inches of water per year.

During the summer months 50 degree daily variations
in temperature are common. The summers are short though hot
days often exceed 90 degrees Farenheit.

During most of the winter, snow caps Peavine Mountain
and the hills surrounding the valley. ‘Snow falls on the val-
ley floor generally several times during the winter but
melts quickly within a few days following each storm. Tem-
peratures rarely drop into the teens during winter months and
generally stay below 60 degreeg F. during daylight hours.
Occasional warmer spring-like conditions may prevail in the
midst of a high pressure system.

Many types of native vegetation occur in the valley.
Some of the more common brushes are big sagebrush (Artemisia

tridentata), spiny hopsage (Grayia spinosa), horsebrush (Tet-

radymia canescens) and rabbitbrush (Chrysothamnus nauseosas).

Grasses include squirrel tail (Sitanion hystrix), cheat grass

(Bromus tectorum) and needle and thread grass (Stipa comata).

Crested wheat grass (Agropyron desetorum), not native to the
_valley, was planted in the Silver Knolls sub-area following

a range fire in the western portion of that area. The only




tree native to the valley is the juniper (Juniperus osteo-

sperma) which grows in the hills surrounding the valley.

HISTORY OF THE VALLEY

Man's presence in the valley possibly dates as far
back as 3500 years before the present (B.P.) when Indians oc-
cupied the valley. Basalt arrowheads characteristic of the
Martis Complex, dated at 3500 to 1500 years B.P., were found
'by the author in Lemmon Valley. Jasper flakes and projec-
tiles characteristic of the Kings Beach Complex, 500 A.D. to
the historic time, were found in many locations scattered
throughout the valley. Speculation has been made that the
valley served as a regional annual gathering place for these
Indians. The event is termed a gumsaba and would involve
large-scale trappings of game.

In 1861 the valley‘s first white settler, Fielding
Lemmon (after whom the valley is named), established a ranch
in the southwest corner of the field area. The ranch, lo-
cated by several springs, served as an overnight rest stop
for travelers and teamsters in transit to and from Reno.

The first railroad in Lemmon Valley was constructed
by a company originally termed The Nevada and Oregon Railroad
Company. The N § O began work on a narrow gauge railroad
in 1880 which headed north out of Reno. Encountering a ser-
ies of financial struggles in its infancy the company nearly

"collapsed but gradually was able to make construction head-

way. In 1881 the company constructed a sinuous rail line




through Lemmon Valley which entered the valley in the south-
ern portion of the field area, crossed the current location
of the Reno-Stead Airport, and exited into Cold Spring Valley
at the northeastern portion of the field area.

The first regular passage began on the N & 0 in 1882
when passengers were carried to Oneida, California 1ocated 30
miles from Reno. The line eventually ran to Lakeview, Oregon
under the new title of the Nevada-California-Oregon Railway
Company. Due to outstanding debts and the threat of crip-
pling competition the N-C-0 Railway Company sold the south-
ernmost 64 miles of track between Reno and Herlong, Calif-
ornia to the Western Pacific Railroad. In 1918 Western
Pacific removed the portion of track which passed through
Lemmon Valley, and constructed a bypass grade along the north
slopes of Peavine Mounte&n. A portion of that grade, which is
still in use, passes through the southwest corner of the
field area. Where recent construction has not encroached
upon the line, the old N-C-0 railroad grade, now 60 years old
can still be seen.

In 1922 to 1923 the Nevada Highway Department built a
gravel road from Reno to the Nevada-California state line.
The road, which passes through the southwest corner of the
field area, was to later become a segment of U. S. Highway
395, The gravel road was paved and became a two lane high-
_way in 1933. 1In 1976 after major construction this segment

became a four lane divided highway.
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borrow pit in the east side of the field area. At the Reno-
Stead Airport sand is being quarried from loose Tertiary

sediment.

PREVIOUS INVESTIGATIONS

The earliest known geologic report to include Lemmon
Valley is by Hague and Emmons (1877) who briefly discuss the
Granite Hills in the western portion of the field area.
Russel (1885) recognized the existence of a Pleistocene lake
vin Lemmon Valley and shows it on a regional map of Lake
Lahontan. Nielsen (1964) mapped the bedrock outcrops 1in
western Lemmon Valley and in Cold Spring Valley. Bonham
(1969) mapped the geology of Washoe County, which includes
Lemmon Valley, at the scale of 1:250,000. Bonham and Bing-
ler (1973) mapped lhe Reno quadrangle which borders the
eastern portion‘ﬁ?the Lemmon Valley field area to the
south. Bingler (1975a) mapped the Quaternary geology of
Cold Spring Valley which borders the field area to the west.

Rush and Glancey (1967) reported on the ground water
environment in Lemmon and Warm Springs Valleys. Harrill
(1973) followed with a more comprehensive hydrogeologic

study of Lemmon Valley.

METHOD, OF INVESTIGATION

»

Two months of field mapping was done during the per-

iod from the summer of 1977 through the winter of 1977-78.

The mapping was done on portions of the Reno NW and Reno NE
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of ridges in the northeast quarter of the field area.

MESOZOIC METAVOLCANIC ROCKS (Mzv)

The metavolcanic rocks are the oldest rocks that
crop out in the field area. These rocks are very hard,
highly resistant to erosion, and underlie prominent hills in
the southwest corner and northwest quarter of the field
area. They are in intrusive contact with the younger grano-
‘diorite and aplite rocks and are in noncomformable deposi-
tional contact with Tertiary sediments and a few Quaternary
deposits. Outcrops are rugged and, though rare, usually
occur on ridge tops. The map unit includes areas of sandy
colluvium containing abundant pebble to boulder size float
derived from underlying rock. Many mine workings have been
made in the metavolcanic and granitic rocks near tlre contact
of these two rock units. Copper bearing samples are common-
ly scattered on the surface near these workings.

The metavolcanic rocks are composed predominantly of
metamorphosed andesite and dacite with minor occurrences of
flow breccia and metasediments. The metavolcanic rocks are
greenish gray (5Y 6/1) to light bluish gray (5B 7/1), fresh
to very slightly weathered and closely to moderately closely
fractured with epidote lining the fractures. In some expo-
sures the rock is moderate pink (5R 7/4) to pale red (10R
6/2) due to alteration. Generally relict volcanic textures

- ¢an be seen and in very rare instances the original volcanic

rock occurs unchanged. Near contacts with the granitic rocks
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Quaternary deposits in the valley.

In large portions of the Silver Knolls sub-area the
upper surface of the Tertiary sediment is a deeply incised,
shallow sloping, eroded pediment surface. This surface re-
sembles a bowl sloping from the valley westward up to the
granitic outcrops and eastward up to the low ridge east of
the airport. A thin pediment gravel layer (Qpg) which once
covered a large portion of this surface has been extensively
‘eroded. It now occurs only in patches and as a lag gravel
intermixed at the ground surface with the Tertiary sediment.

As observed in exposures throughout the field area
the Tertiary sediment is rarely lithified. Most commonly it
exists as loose deposits with indistinct structural fea-
tures. This makes it virtually impossible to measure the
thickness and determine the type and degree of bedding with-
in the Tertiary sediment. It is rarely possible to measure
the strike and dip of these sediments. However, bedding can
be seen in recent man-made cut sections adjacent to railways
and roadways. Some fresh exposures can be observed in deep-
ly incised stream channels near the mouths of granitic bed-
rock canyons.

The Tertiary sediment is composed primarily of sand
in all textural sizes. The sand is arkose to impure arkose
and comprises poorly sorted coarse to fine sand, moderately
.well-sorted medium to very fine sand and slightly granular

very coarse to medium sand. Dominant colors of the sands
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are grayish orange (10YR 7/4), pale yellowish brown (10YR
6/2), dark yellowish brown (10YR 6/6), pale brown (5YR 5/2)
and yellowish gray (5Y 8/1), though a wider range of colors
was observed. Less commonly, clay, fine sandy clay and
sandy mud, and silt form the Tertiary sediment. These finer
sediments are usually grayer than the sand and include light
olive gray (5Y 6/1) to yellowish gray (5Y 8/1), pinkish gray
(5YK 8/1) and very pale orange (10YR 8/2). Rarely outcrops

of well-rounded pebble gravel composed of metavolcanic,
metasedimentary, granitic, and volcanic rocks occur in
natches near bedrock outcrops and exposures of lithified
Tertiary sediment.

Anomalously lithified Tertiary sediment crops out in
several isolated locations directly adjacent to granitic or
metamorphic bedrock. Sandstone beds up to two meters thick
occur in two locations northeast of the airport runways and
in a few locations in the far northwest. These sandstone
beds are very hard to moderately hard, crop out boldly
relative to softer surrounding sediment and dip at angles
between 35 and 45 degrees.

The sandstone beds are lithologically similar in all
locations. They are yellowish gray (5Y 7/2) to grayish
orange pink (5YR 7/2), arkosic and consist predominately of
subrounded to subangular, pebbly coarse sandstone to sandy
.granule conglomerate. One outcrop consists of moderately

well sorted fine sandstone and contains fossils of plant
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stems. Generally the rocks are not bedded though cross-
bedding was observed in one location.

Adjacent to one of these sandstone outcrops a bed of
fresh, light olive gray (5Y 5/2) cryptocrystalline silici-
fied rock is partially exposed. The rock is very closely
fractured and soft though individual fragments are very hard.

In a few locations within the Tertiary sediment par-

tially lithified ash and diatomite are exposed. These rocks

are white to very light gray (N8), very soft to soft and

closely fractured into angular blocky or platy fragments. |

At the ground surface these rocks are completely weathered. /
No useful fossil evidence was discovered nor have

radiometric dates been made of the Tertiary sediment in

Lemmon Valley. The age of the sediment is therefore based

on work done outside the valley on thick accumulations of

sediment of similar origin. The sediment in Lemmon Valley

was deposited in a basin similar to many in Nevada which

received large quantities of sediment during the Tertiary

Period. Albers (1964) concluded that the bulk of this sedi-

mentation formed between 8 and 13 million years ago. Out-

crops of Tertiary sediment in the northwest and southwest

corners of the field area are contiguous with Tertiary sed-

imentary rocks mapped by Bingler (1975a) in Cold Spring

Valley. Bingler indicates those rocks are probably coeval

_with the sandstone of Hunter Creek mapped in the Reno quad-

rangle. Parts of the Hunter Creek may be as old as 10 mil-
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lion years and the uppermost beds as young as Blancan (Bing-

ler, 1975b)

QUATERNARY DEPOSITS

ALLUVIAL FAN DEPOSITS OF PEAVINE MOUNTAIN (Qpf)

The alluvial fan deposits of Peavine Mountain is an
informal term used by Bonham and Bingler (1973) for semi-
lithified gravelly deposits exposed in Lemmon Valley and
'other areas north of Reno. These deposits are exposed in
the south-central portion of the field area and are general-
ly one meter to three meters thick. At the northern distal
end of the alluvial fan deposits of Peavine Mountain, deep
channels incised through these deposits expose the under-
lying Tertiary sediment.

The western extent of these deposits is a seemingly
gradational contact with the older alluvium - 1. However,
farther to the west the older alluvium - 1 has a texture and
color which are distinctly different from the alluvial fan
deposits of Peavine Mountain.

These alluvial fan deposits are composed of semi-
lithified, poorly bedded and poorly sorted, slightly muddy
sandy pebble to cobble gravel. At the ground surface the
mud matrix is usually winnowed or washed away leaving a
sandy granule gravel to pebble gravel layer. The clasts are
rounded to angular and contain white altered andesite and

® “dJark greenish gray metavolcanic rocks. The muddy matrix and

coating on gravel gives the sediment high chromatic colors
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name has not been used by other authors referred to here,
the name is used in this study. The existence of a Pleisto-
cene lake in Lemmon Valley was recognized and first recorded
by Russell (1885) in his studies of Pleistocene Lake Lahon-
tan. Subsequently, various authors, referred to in this
section, made studies of Lake Lahontan and Pleistocene lakes
in general. These authors make direct reference to a lake
in Lemmon Valley or simply present it on a map of Pleisto-
éene lakes in the western states.

Evidence that Lake Lemmon occupied Lemmon Valley to
an elevation of at least 4980 feet is substantial. Features
in the northern East Lemmon sub-area such as the elongate
beach deposits and adjoining lagoon deposits (east and out-
side of the field area); a general gradation of sediment
from coarser material at the beach becoming finer toward the
deepest portions of the lake; and an abrupt break in topog-
raphy on the lake side of the beach are remnants of a lake
which had a stabilized elevation in the geologic past. As
well developed as these features are, Mifflin and Wheat
(1977) indicate that in comparison with the development and
preservation of landforms associated with Pleistocene Lake
Lahontan in other parts of the state, the Lemmon Valley
landforms are weakly developed and have limited preservation.

Poorly developed shore features directly east of the
field area, first reported by Hubbs and Miller (1948), indi-

cate Lake Lemmon stabilized at an elevation of approximately
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5050 feet. This elevation is highly significant since it
also represents the highest lake level attainable in the
valley. A drainage divide between Lemmon Valley and Hungry
Valley to the east is at the approximate 5050 foot eleva-
tion. Lake water exceeding this elevation would discharge
into Hungry Valley.

Free (1914) first presented the idea of waters from
Lake Lemmon spilling over into Hungry Valley and then into
Lake Lahontan. As proposed, the stream course passed
through Hungry Valley and then into Warm Springs Valley,
located to the northeast. Stream flow finally reached Lake
Lahontan, a bay of which occupied a small portion of Warm
Springs Valley through a gap in the Virginia Mountains. This
hypothesis is supported by Hubbs and Miller (1948) and Sny-
der and others (1964).

Measuring from the 5050 foot maximum elevation of
Lake Lemmon to the 4920 foot present elevation of the valley
floor the lake had a maxiumum depth of approximately 130
feet. Subsequent to desiccation of the lake, deflation of
the Lemmon Valley playa has been significant areally though
not enough in depth to strongly affect this approximation.
At its maximum possible elevation Lake Lemmon had a surface
area of about 24 square miles.

Beach deposits which occur in several locations with-
in Lemmon Valley could represent fluctuating lake levels

(Twenhofel, 1932, p. 824) or stable lake levels combined
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with strong wave action. These deposits occur as strands of
sediment at equal elevations on sloping ground or patches of
sediment on nearly flat-lying ground. All of the deposits
are incised by more recent stream channels and are covered
partially by younger subaerial sediments. Probably the
beach deposits directly overlie Tertiary sediment and older
alluvium - 1 though contact relationships were not observed
in the field.

The best exposures of beach deposits occur in two
locations in the East Lemmon sub-area. Of the two, the best
preserved deposits occur in the central and east central
portion of that sub-area at an elevation of 4980 feet. For
several years loose aggregate has been mined from the beach
deposits in the Sha-Neva borrow pit at that location.

The second exposure occurs south of the main expo-
sure of beach deposits at an elevation of approximately 4930
to 4940 feet. The beach at that location functioned as a
barrier to surface water flowing from the northeast. As a
result a lagoon developed northeast of this beach and occu-
pied a position much lower in elevation than the strand line
at the 4980 foot elevation. This beach is difficult to dis-
tinguish in the field though the high water strand line
associated with the beach and less distinct strand lines,
which developed during desiccation of the lagoon, can be
readily seen on high altitude aerial photographs.

Strand lines in the Silver Knolls sub-area are more
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weakly developed than those in the East Lemmon sub-area.

The most dominant strand line occurs southwest of the air-
port at an elevation of approximately 4970 feet. A series of
weaker strand lines (recognizable on aerial photographs)
occur immediately to the south of this dominant strand line
in the forebeach deposits. The occurence of strand lines
higher in elevation than 4970 feet in the Silver Knolls sub-
area is rare. One subtle, poorly developed, and eroded set
of strand lines associated with beach deposits occurs west
of the Reno-Stead Airport at an elevation of 5015 to 5025
feet.

Cut sections in the beach deposits can be seen in
the Sha-Neva borrow pit on the east side of the field area
in sections 14 and 23, T.21 N., R.19 E. There the beach
deposits consist of interbedded granular very coarse sand,
sandy pebble gravel, and well sorted granule gravel. Cross-
beds in the sand dip 30 degrees to the west. These deposits
are yellowish gray (5Y 8/1), arkosic and contain subrounded
to subangular grains. Surface exposures in other areas of
the valley are stained and are pale yellowish brown (10YR
6/2) to dark yellowish brown (10YR 4/2) and moderate
yellowish brown (10YR 5/4). These deposits consist of
slightly granular to granular medium to coarse sand and
moderately sorted coarse to medium sand.

Fossil bones were found in the Sha-Neva pit eight

feet down from the original ground surface in the southwest
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tures. In the East Lemmon sub-area near the largest accumu-
lations of beach deposits, the forebeach deposits generally
contain a poorly sorted mixture of coarse and fine grained
sand and fine gravel. This mixture includes granular coarse
sand to slightly granular muddy very fine sand. Away from
these main beach deposits the sediments are finer textured
and include moderately sorted silty fine sand, muddy very
fine sand and very well sorted very fine sand. The sediment
is composed of pale yellowish brown (10YR 6/2) to moderate
yellowish brown (10YR 5/4) and yellowish gray (SY 8/1)
arkose to impure arkose.

In the Silver Knolls sub-area the forebeach deposits
contain granular very coarse sand and sandy granule gravel
near the beach deposits and alluvial fan deposits of Peavine
Mountain. Away from these deposits the forebeach deposits
grade to moderately sorted and muddy very fine sand. In that
sub-area the forebeach deposits are pale yellowish brown
(10YR 6/2) and grayish orange (10YR 7/4) to moderate yellow-
ish brown (10YR 5/4) and are composed of arkose to feldspa-
thic graywacke.

The forebeach deposits are coeval with beach depos-

its having been formed in late Pleistocene.

LAKE DEPOSITS (Q1)

Lake deposits occur at valley floors in both the

Sflver Knolls and East Lemmon sub-areas at nearly the lowest

surface elevations in the valley. Though contact relation-
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veneer of scattered coarse sand, granules and pebbles washed
down from coarser sediments or outcrops of igneous rock at
higher elevations.

The windblown sand is probably derived principally
from sandy Tertiary sediment. The sand was moved by south-
westerly winds and deposited on the lee side of ridges.
McKinney (1976) reported similar eolian sands moved by
southwesterly winds in the Carson City area. Within Lemmon
'Valley features such as deflated playas and winnowed Quater-
nary deposits, and desert polish and ventifacts on gravel
and bedrock outcrops indicate a period of intense wind
action in the valley. As such the windblown sand was
probably deposited during the dry windy Altithermal age
described by Antevs (1948). He indicates the Altithermal

occured 4000 years B.P.

CLAY DUNES (Qcd)

Unusual wind blown deposits in the form of dunes and
composed primarily of clay occur in three locations in Lem-
mon Valley. The term '"dune'" usually implies a mound or
ridge of eolian origin composed wholly or predominately of
sand. Clay dunes are unusual since clay would expectedly be
dissipated by the wind rather than accumulated into elongate
ridges as it is in Lemmon Valley. Clay dunes are not rare
however. Coffey (1909) reported on clay dunes in south

" Texas near Raymonville which formed ridges several miles

long, 30 feet high and up to 300 yards wide. He indicates
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roughly triangular outline and a surface area of 1.3 square
miles.

The Silver Lake playa occurs in the Silver Knolls
sub-area, southwest and 100 feet lower in elevation than the
airport. It has a surface area of 0.7 square miles and a
distinct outline.

Three smaller playas are located in the Silver
Knolls sub-area and have a combined surface area of 0.2
square miles and are slightly higher in elevation than the
Silver Lake playa. These playas have less distinct outlines
than the two larger playas.

Each of the five playas is a topographic depression
and thereby actively receives surface water runoff and sedi-
ment from surrounding portions of the basin. During winter
months the playas flood and become sites of ephemeral lakes.
The water evaporates during the dryer months and a dry flat-
lying surface remains.

The playa sediments are composed of loose, olive
gray (5Y 4/1) to yellowish gray (5Y 8/1) and pale yellowish
brown (10YR 6/2), slightly pebbly to granular mud and well
sorted very fine sand and silt. When dry the surfaces of
the playas range from puffy, in the two larger playas, to a
crusty pavement-like surface on the three smaller playas.

Each of the playas is in a location where lake sedi-
ments accumulated during the Pleistocene. Silver Lake and

Lemmon Valley playas are partially bound by lake sediments.
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Major deflation of these two playas began about 4000 years
B.P. during the dry windy Altithermal (see Quaternary clay
dunes).

Relative rates of sedimentation versus deflation are
not known for these playas. However, dust storms caused by
deflation of the playas by dry summer winds are substantial

enough to be a nuisance to local residents.

STRUCTURAL GEOLOGY

REGIONAL TECTONICS

An account of the pre-Cenozoic regional structural
evolution, largely abstracted from Wallace (1964), must en-
compass large areas of the state of Nevada. Four periods of
mountain building affected Nevada subsequent to the Precam-
brian Era and have been responsible for structural patterns
observed within mountain blocks across the state.

During the Paleozoic Era chert, shale, silty sand-
stone and volcanic rocks of the "western assemblage'" and
limestone, dolomite and lesser quartzite and shale of the
"eastern assemblage" formed in eugeosynclinal and miogeo-
synclinal troughs of the Cordilleran geosyncline. The con-
tinental margin was east of Nevada during that time while
major thicknesses of these sediments accumulated at the
present location of the state.

e« - - During the late Devonian Period the Antler orogeny

began and is distinctly marked by the Roberts Mountain
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thrust. Along that thrust rocks of the western assemblage
traveled eastward and over the eastern assemblage rocks at
least 90 miles. The classic interpretation states that a
north-northeast trending structural rise developed across
the center of the state and was the terminus for gravity
sliding lobes which moved in a shallow downhill and eastward
sense along the Roberts Mountain thrust. A recently devel-
oped ccntrary hypothesis suggests an obductive mechanism
whereby offshore sea-floor spreading centers forced western
assemblage sediments eastward and slightly uphill over their
eastern counterpart.

Though reference was not made to the obduction hypo-
thesis, Van Wormer and others (1974) concluded from seismic
evidence that a 50 km thick section of continental material
near the Aleutian trench is being "rafted" over a subducting
limb of oceanic crust. Apparently this rafting occurs along
a shallow dipping thrust fault miles from the subduction
zone. This evidence supports the obduction hypothesis as
the mechanism of thrusting in Nevada. However, the direc-
tion of movement of the thrust (or rafted) plate, driven by
this mechanism would require a spreading center east of the
eastern assemblage sediments. Later periods of thrusting in
Nevada developed westward-moving thrust plates which could
be explained by the process of rafting.

Following a period of continued sedimentation,

thrusting occurred again during the Permian Period in asso-
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ciation with the Sonoma orogeny. As a result the Golconda
thrust developed in north-central Nevada.

Marine sediments and volcanic rocks were deposited
over wide areas of Western Nevada during the Triassic and
Early Jurassic time. The Peavine sequence is a local rem-
nant of those deposits. Middle and Late Jurassic and Early
Cretaceous mountain building followed the Mesozoic sedimen-
tation and was accompanied by additional thrusting in the
western portion of the state. Granitic masses of the Sierra
Nevada batholith were implaced near the conclusion of this
orogeny. Though the intrusives are mainly confined to the
Sierra Nevada Mountains in California, the batholith extends
50 miles east of the Nevada-California state line and has
plutonic representatives in Lemmon Valley.

Near the end of the Cretaceous period the fourth
orogenic event in Nevada, the Laramide orogeny, affected
rocks in the easternmost portion of the state. Eastward
thrusts and folds developed during that time.

Late Cenozoic north-northeast trending normal fault-
ed horst and graben blocks have developed throughout the
majority of the state giving rise to the Basin and Range
province. Though this block faulting commenced during the
Miocene (Noble, 1972) major faulting within the province has
occurred subsequent to the Mio-Pliocene (Slemmons, 1967).

The field area is within a transition zone between

the Sierra Nevada provinte to the west and the Basin and
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Range province to the east. The transition zone is a dis-
ruption of the dominant Basin and Range pattern and has de-
veloped through strike-slip movement along a north-northwest
trending belt which crosses the western and south-western
portions of the state. The belt is identified as the Walker
Lane and purportedly extends from Honey Lake, California to
Las Vegas, Nevada, parallels and is potentially related to
the San Andreas fault in California (Bell and Slemmons,
.1978). Bell and Slemmons site evidence of late Cenozoic
right-lateral strike-slip movement along the Pyramid Lake
fault zone, a segment of the Walker Lane, located 20 miles
northeast of the field area.

An unusual orbicular feature 25 miles in diameter
and recognizable on high altitude photographs is located west
of, and tangential to, the Pyramid Lake fault zone. This
"ring" is outlined in several locations by curving range-
front faults. The southern extent of the ring runs north of
Peavine Mountain and includes the Lemmon Valley field area.
No detailed study has been made to interpret the origin and
development of the ring. Speculation surrounding a caldera
collapse feature bears little weight considering the prepon-
derance of granitic rocks and paucity of volcanic rocks with-
in its margins. Probably the ring is a secondary structure

associated with crustal movement along the Walker Lane.
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LOCAL STRUCTURE

Lemmon Valley is a structural trough, or graben,
trending north-south and bound by mountains on all sides.
The southern boundary of the graben is delineated by range
front faults at the northern base of Peavine Mountain locat-
ed south of the field area. The northern boundary of the
graben is next to Freds Mountain one mile north of the field
area. Though few measurements of strike and dip could be
made, the general structural orientation of the Tertiary
sediment indicates the central portions of the valley are
depressed relative to surrounding mountains.

Within the valley, north-south and northeast-south-
west trending faults bound subordinate grabens and horsts.
In the center of the field area most of the airport was
built on one of these subordinate horsts. This "airport
horst" is bound by north-south trending normal faults on the
west and east side, the latter of which was named the Air-
port fault by Harrill (1973). The airport horst includes
the mountain block north-northeast of the airport. East of
its highest peaks, the mountain slopes steeply down to the
valley below. West of those peaks the mountain slopes much
more gradually down to the valley to the west. This same
relationship was observed at the location of the airport,
though not as obvious, and indicates the airport horst tilt-
_ed to the west.

West of the airport horst a north-south trending













GEOLOGIC HAZARDS AND RECOMMENDATIONS
FOR LAND-USE PLANNING

The U. S. Geological Survey (1973a,b) has mapped
areas in Lemmon Valley that are subject to 100 year floods.
During the winter of 1977-78 the amount of precipitation by
rain and snow in the region surrounding Lemmon Valley was
abou: 130 percent of normal. No evidence of wet mantle
flash flooding was observed in the valley by the author
during that time. However, several flat low-1lying areas
have shallow standing flood waters as a result of direct
precipitation or surface runoff. These areas are generally
outlined by the flood prone designation on the U.S.G.S. map
but also include other areas.

The flooded areas were the five playas, large por-
tions of the lake deposits east of the Lemmon Valley playa
and much of the area designated alluvial plains on the geo-
logic map. Travel across these areas by foot during the
period of flooding was restricted or impaired. When dry
these surfaces can be crossed by foot or off-road vehicle
without difficulty.

Gravel roads on the lake deposits have functioned
well in the valley. If roads are to be built across the
playas, causeways should be considered since deep floods
may occur. For this reason building construction should

be restricted on the playas.

Building construction should also be restricted at

the mouths of bedrock canyons. Remnants of debris floods
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