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Contacts of surficial deposits and contacts of Tertiary rocks with pre-Tertiary rocks
taken from Tschanz and Pampeyan (1970) with slight modifications
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DESCRIPTION OF MAP UNI1

This study of the geology of Lincoln County was part of the Nevada
the breakdown of volcanic units used herein conforms with that used
Carlson, publication scale 1:500,000, 1974) except that we include an ac
in age. No volcanic units older than 34 m.y. are present in the county

Ages of volcanic rocks in millions of years are from Marvin, Mehner
others (1970); Noble and McKee (1972); Armstrong (1970); and Ekren
descriptions of pre-Tertiary rocks and surficial deposits of Quaternary &
and Pampeyan (1970). For additional information on lithology and re
sheets see Rowley, Anderson, and Williams (1975). w

Phenocryst content is modal range, in percent, of the entire rock. J
percent of total phenocrysts: g—quartz; af—alkali feldspar; pf—plagiocl
blende; cpx—clinopyroxene; opx—orthopyroxene; ol—olivine; o—opaq
mostly by F. M. Byers, Jr.

Map units queried where correlation is uncertain.
o Qa ALLUVIUM (HOLOCENE AND PLEISTOCENE)—Principally Holocei
cludes Holocene lake deposits in northeastern part of mapped are
(30 m)

Is % | LANDSLIDE BLOCKS (HOLOCENE AND PLEISTOCENE)—Rotated

. E. B. Ekren, 1971
. P. P. Orkild, 1971
. G. L. Dixon, 1971
A. Sargent, 1971
C. Noble, 1966 ]
F. Cook, 1965 L 2%
N. Hinrichs, 1971 % %z
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QTa ALLUVIUM AND COLLUVIUM (HOLOCENE TO PLIOCENE)—Olde
wash gravels, thin fan gravels and fanglomerate, windblown sand a1
100+ feet (30+ m); base of unit not exposed

QTg OLDER GRAVELS (HOLOCENE TO MIOCENE)—Principally thick we
gravels; intercalated basalt lavas in southeastern part of county indi
m.y. (million years) old. Thickness 500+ feet (150+ m) exposed

QTb | YOUNGER BASALT (HOLOCENE TO PLIOCENE)—Black olivine basa

rocks about 11 m.y. old in southwestern part of county only. Thi

- OLDER FANGLOMERATE (PLIOCENE)—Dissected and faulted, partly (

and sandstone

Tl | OLDER LAKE BEDS (PLIOCENE AND MIOCENE)—Principally the P!

‘ vicinity of Caliente and northward, and the Pliocene and Miocene(’

southeastern part of county. Both formations consist of varicolored

sandstones, and mudstones, and local thin beds of diatomite or diz

T.3N Panaca is at least 1,400 feet (425 m) thick (Phoenix, 1948) and th
hundred meters (Tschanz and Pampeyan, 1970). On the basis ¢
Formation is Pliocene in age (Phoenix, 1948, p. 34)

DEBRIS (PLIOCENE AND MIOCENE)—A melange of chaotic blocks of
in the Pahranagat Lakes area and between the Timpahute Range ai
both localities the debris postdates the youngest ash-flow cooling u
preted as having been formed during a period or periods of intense
ranagat Lakes it consists principally of blocks of Miocene Hiko and
is younger than about 14 m.y.; north of the Timpahute Range the
volcanic units, the youngest of which, the Leach Canyon Formation

2 24 m.y. old

- OLDER BASALT (MIOCENE)—Gray and dark-gray black-weathering

olivine basalt having small (generally less than 2 mm) phenocrysts o

38°00 in an intergranular or subophitic groundmass of clinopyroxene and
as 17 m.y. or as young as 6 m.y.; it is known to be older than the |
other places as young as 8.5 m.y. Flows are all less than 100 feef

WELDED ASH-FLOW TUFFS AND INTERBEDDED ASH-FALL TUFFS
Unit 4 (Miocene)—Youngest ash-flow and ash-fall tuffs. Includes tuffs
m.y. for the Miocene Timber Mountain Tuff (Marvin and others, 197
exposed in extreme southwestern part of the county—to about 1!
Cook (1960) (Noble and McKee, 1972), which is exposed in the ext
tuffs in this map unit include the Kane Wash Tuff (14 m.y.), which wa
Wash caldera (Noble, 1968), and lithologically similar tuffs that c‘j
south of Barclay and have been correlated with the Ox Valley T
The Kane Wash Tuff comprises six or more peralkaline ash-flow tuff
q 30-60, af 40-70, and pf 0-2; femic minerals include trace am
hornblende, and secondary arfvedsonite and acmite. Ox Valley T
af 40-60, pf 5-20, b 2-5, hb 0.1-1.5, and cpx trace. ~Alkali feld:
and Ox Valley sequences commonly are strongly chatoyant. Uni
tuffs that occur sporadically between cooling units and at the base.
top of the Hiko Tuff (see discussion below) or at top of local basalt lav:
N N ) “ : ‘ o ' : : \ S d p i\ £\ L= : NG and the Kane Wash Tuffs. Thickness 500+ feet (150+m)
““““““““ Y & \ - T AR — % ) X 5y = A - L0 A ‘ ETad N < | - Unit 3 (Miocene)—Middle ash-flow tuff. Includes ash-flow tuff cool
: MR !/ e ’ /1 : Coh : : A g Bhiral g Rl * L VY ¢ 2 ' E about 17 m.y. to about 26 m.y. Includes in the extreme western p:
Blotch Spring (Ekren and others, 1971), the tuff of the Quinn Cang
(Cook, 1965), and the tuff of Bald Mountain; in the central and ez
Canyon Tuff of Cook (1960), Harmony Hills Tuff, Condor Canyon
Members), Leach Canyon Formation, Isom Formation which may |
cording to Rowley and others (1975), and Shingle Pass Tuff. The
25 m.y.) is light gray, weathering pale brown. Phenocrysts 20-35:
4 4 . 5 g z . p - : Y ‘ & - / : 255 b . . hb trace, and o trace. Thickness 250 feet (75 m). The tuff of the
RN ¢ , > . N 8 : =) Ty S 9 < —9 . (NG ¢ A ’ o N % ‘ " 204, § : gray, weathering brick red. Phenocrysts percentage and assemblag
R / / ; : ] ( P : 4 A 1 [ : b o \ of White Blotch Spring but the color is distinctive. The tuff of Quinn
and modally very similar to the Leach Canyon Formation, but its |
sphene, and its thickness of 500 feet (150 m) on the flanks of the
west of the known distribution area of the Leach Canyon (Cook, !
\ are not correlative. The Shingle Pass Tuff (25 m.y.) is reddish gray, 1
":PEJE:: : \‘1 \ : R REY > . : - — e 1 7 e Wy % N ) ALy : ‘ : X ! includes two to three cooling units that are all very similar in mega
s K Y- \ et g L i S - LAY [ vy /| : £ 0N\ : -é\dgt : E / - A > ) i \U 8-20: q0-5, af and pf in ratios that range from 1:6 to about 1:4, b 2-
Ml o L&m . il : : : 7 -y ’ : , : ! « : Thickness 100-300 feet (30-90 m). The tuff of Bald Mountain (ab
R i welded, reddish-gray and dark-grayish-brown and is characterized t
13 28.0+081 ‘ - L) ‘ y ! 7 ] percent: q O-trace, af 7-15, pf 65-80, b 5-15, and cpx trace; sphen
139,19.8+0.4 . - { ) : \ . 2o Sk WO\ NN : / §i (3 j > the unit contains abundant quartzite and intermediate lava lithic frag
d # : & &) e X o : than 100 feet (30 m).  Of the four above-described tuffs, only the Sk
and eastern parts of the county. In these parts, the principal welc
are: Hiko (17-19 m.y.), Racer Canyon (18-20 m.y.), Harmony Hil
(the Bauers and Swett Tuff Members, 21-24 m.y.), Leach Canyon
cooling units of the Shingle Pass and Isom in exposures near the Utz
/ W / o : N = ; : ] / g ; ‘ ' Caliente. The mapping, in general, confirmed the distribution of
O = ) VRS ] (N ] S aieh B = ) g = Y | sl B 5 ) 7. %%is; == f In the northern Delamar Mountains immediately southwest of Calie
el )@ ! q ; Vg | \ S } [ <o & g ) - Calfente [/ b 1/ \ / : ~ : Tuff range in thickness from less than 200 feet (60 m) to more thai
is typically pinkish to purplish gray, grading to pale red, and has co
that are lighter colored than the matrix. Small (2 cm) red and brc
common. Phenocrysts 30-50: q 15-23, af 10-25, pf 40-57, b 1(
ubiquitous accessory.  The Racer Canyon Tuff was recognized with ¢
northeast of Caliente where two cooling units occur, each 100+ fe
brownish gray, weathering same, and rich in amethyst quartz as large
small lithic fragments of welded tuff and intermediate lava. Pher
b 2.5, and 0 0.4. Both cooling units contain trace amounts of hor:
sphene per thin section. The combination of high-quartz and lox
Racer Canyon from Hiko Tuff. The Harmony Hills Tuff ranges in’
(30 m) to more than 300 feet (90 m) in the Clover Mountains.
pinkish gray, with lighter colored (grayish-pink to very pale pinkish
latter are football size and larger in exposures on the southwest fla
tuff is characterized by abundant biotite that commonly occurs as h
3 mm thick, which are in marked contrast to the small (1-2.5 mm)
crysts 30-55: q 2-10, af O-trace, pf 70, b 15, hb trace-5, cpx 1-8, |
and Swett Tuff Members are extremely similar in color and textur¢
are reddish or purplish gray in color (pale bluish gray in some distal
from less than 100 feet (30 m) to more than 250 feet (75 m). Both1
“running pumice” (the pumice fragments are so strung out by den
resemble flow laminae in rhyolite lava). Our studies show that or
near Caliente and southward. Bauers Member phenocrysts 10-2(
b 3-7, and o 1; Swett Member phenocrysts 5: q 0, af 0, pf 80-95,
and 0 2. The Leach Canyon Formation (Mackin, 1960; Cook, 19(
ash-flow tuffs in the county in its degree of welding. The tuff is rare
& part is nonwelded to partially welded. It forms rounded cliffs and s
‘{é’i?agg 2 LW ‘ | b &\ ( I . / Y ‘ from less than 100 feet (30 m) to as much as 800 feet (240 m). The
s 28§ ST { ' A [ N " P, (2 ) ; ‘ 5 N - : : and brown aphanitic volcanic fragments. Phenocrysts are nearly th
L 20 ‘ AR N e ) - AT & ; X ' W | . Quinn Canyon Range. The Leach Canyon was not recognized w
.75 exposures near Caliente and southward. There the Bauers Membe
' Tertiary rocks
Unit 2 (Oligocene)—Oldest welded tuffs that range in age from about 26
33 m.y. These include the Monotony Tuff (26-27 m.y.) in the |
‘ g : s ol e d ; ‘ : N : _ Y Ry ; tuffs in the Needles Range Formation (28-30+ m.y.), and the lithol
““““ L i A P T ; N \ \Qa \ S Lake AN 4 & , E® .. Ay \ : aly. : = S : S S Range in the north-central and northeastern parts. These rocks ¢
' ] \ e (W TR - [ § i ‘ \ i : ' g \ / > % { t g ¢ : ‘- another in the field and rarely can they be distinguished with
Potassium-argon biotite dates suggest that the Monotony is the youn;
i\ y Wi i \ ! Yo : 2 < , - 9 ‘ S | o : L ‘ ; N y of the Timpahute Range where two cooling units are commonly pre
15’ G Ry ; J ) { o ‘ X ‘) \ 2, | T o | > V e N ‘ ; 2.50. 3551 21 . vy B T Needles Range Formation and the younger is the Monotony. Nort
S : i AT ) ! G A l - C\ A o ~ ( e : : 85 Monotony is probably absent and the cooling units there are probably
tuff of the Seaman Range. All of the units are characterized by
minerals—principally flakes and books of biotite as much as 4 mm i:
tains principally biotite and minor hornblende and pyroxene; som
./ >0 j 3 : - . o 77 | . J ) » contrast, contain more hornblende than biotite. All contain quar
L : i LU o / D |- X : v < U .~ |QTg . > : ‘ : ; el large—as much as 5 mm. Most contain some alkali feldspar bu
A \ SN . - L i ; ‘ 2 B 3 v ’ ‘ = i appears to vary as much within individual flows of a single cooling
cooling units. The Minersville Tuff Member of the Needles Rang
such small amounts of alkali feldspar that it is rarely observed in thin
to be the most widespread member of the Needles Range in Lincc
! contains more hornblende than biotite. The tuff of the Seama
%' = presence of this accessory distinguishes that tuff from the Monotony, |
§I; the Needles Range also contain sphene (see below). Monotony
/ , NE T af trace-10, pf 45-65, b 15, hb 24 cpx 3, and o 2-3; tuff of Se
e ( : ‘ q 15, af 3-6, pf 45-55, b 15-18, hb 7-8, cpx 2, opx trace-1, o 1
=T O, cooling units of Needles Range Formation phenocrysts 35: q 18, ai
o 3; sphene is abundant in lower part, decreasing upward. Minersy
q 5, af O-trace, pf 60, b 9-13, hb 15-25, cpx 1-3,ando2. Wah Wa
Range Formation phenocrysts 40: q 10-20, af trace-2, pf 55-65, b &
RHYOLITE LAVA (MIOCENE)—Lithologically similar lavas that range |
possibly as much as 25 m.y.; flow-laminated and layered pink, pink
lava; mostly crystal poor but some flows are moderately rich in crys
4 mm, quartz (commonly smoky and resorbed), and minor small fl
jacent to the Kane Springs Wash caldera, in the northern Meadow Vi
Mountains are peralkaline in composition and contain riebeckite or ac
Unit 4 (Miocene)—Younger rhyolite lavas which rest on the Hiko Tufi

Unit 3 (Miocene)—Older rhyolite lavas in the western part of the cout
about 22 m.y. are present, are mapped as older rhyolite lava, un!
rhyolite lavas in adjacent Nye County, some of which have been date

‘ County lavas may, in fact, be much younger than 25 m.y.

| RHYOLITE LAVA AND TUFF UNDIVIDED (MIOCENE)—Between Kz

. Washes, southwest of the Clover Mountains, rhyolite lavas are ¢

Kane Wash Tuff (14 m.y.) and, perhaps, also with the Ox Valley

Detailed mapping is required to delineate the complex stratigrapl

several ash flows occur there that apparently flowed during the we

conspicuously flow laminated and layered and are extremely difficu

- ALTERED INTERMEDIATE LAVAS AND TUFFS UNDIVIDED (MIO(
the Tule Desert area and along the south flank of the Clover Mountain|
Tuff and Ox Valley Tuff of Cook (1960), both of Miocene age, are in!
that it was impractical to differentiate lavas from tuffs. From sewe
throughout this vast area intermediate lavas underlie and overlie eac
welded tuffs include, from youngest to oldest, the Hiko and Harmony
ber of the Condor Canyon Formation, all of Miocene age, and also
possibly correlates with the Miocene Leach Canyon Formation.
probably is older than all the tuff units, and some may be intrusive, bu
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INDEX MAP OF LINCOLN COUNTY AND ADJACENT AREAS
SHOWING GEOGRAPHIC NAMES USED IN TEXT
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GEOLOGIC MAP OF TERTIARY ROCKS, LINCOLN COUNTY, NEVADA

By
E. B. Ekren, Paul P. Orkild, K. A. Sargent, and G. L. Dixon
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