DIVISION OF MINES AND GEOLOGY
lan Campbell, State Geologist

STATE OF CALIFORNIA
Edmund G. Brown, Governor
THE RESOURCES AGENCY

William E. Warne, Administrator

DEPARTMENT OF CONSERVATION
DeWitt Nelson, Director

GEOLOGIC MAP OF CALIFORNIA

EXPLANATORY DATA
TRONA SHEET

OLAF P. JENKINS EDITION

Compiled by Charles W. Jennings, John L. Burnett, and Bennie W. Troxel, 1962

(Third Printing, 1975)

INDEX TO GEOLOGIC MAPPING

USED IN THE COMPILATION OF

THE TRONA SHEET

118°00' 116°00'
36°00', 6 %%000'

30 Volcano Peak
OLITTLE 2

LAKE 29 w 6a
o
=
<I b
o
L INYO
! ;.‘ ¥ - = = - - R -
g_ ff‘\“\l_Chino 8 f.'%"l'RONA.\
> 1 “Lake' ox 2 :
o & - . Searles
;;h 2 9 P . L..ake
& "\_'-{r‘\)
8 OINYOKERN "
o ORIDGECREST
L& A _Leach Lake
=) (T 26 b
g
2|6 C Silurian
Lake
ANITE i,
> > GR ' Silurian
& ; — ) Hills
BN =
A = =y
- .
S ola | 20
O ol o V\\\k 2 6 b
QV N AL
%, 7 GARLOCK <
< :
§ALTDALE DCJOHANNESE&JRG '{‘“?Goldsfone Laoke Sitver 5 *.
2 RANDSBURG r 2 Loke "¢
i -, II\._. i
CCANTIL ,‘E‘ﬂ‘ieb“‘:k 6‘% Bicycle Loke
o s Slocum S, B
Mtn, () ey .
I Ié i i~ Vc\\'\ _SFORT IRWIN BAKER‘I’Q
o R ;
¥
Fremont
6 Z|&
- Peak
EC_I 1 ? 4 Opal
Mojave Desert < | Mtn. |6 |
| < 4
< 1 Y
[ 0 Lriﬂ':f Org Min. oMT AFTON
] £ ’ | ‘.Coyote
~.~- Harper Lake i T
! NORTH | iy rpr . Lake 24 2 5
L ~MUROC ~BORON : ¥
35°00'L—— & e 35°00
118°00" 116°00'

1. Byers, F. M, Jr.. 1956, Geology of the Alvord Mountain ture, Silurian Hills, San Bernardino County, California: R5&6E and TI2N R3&6E SBM (southern portion of
quadrangle, San Bernardino County, California: U. S. Geol. Soc. America Bull,, vol. 71, pp. 181-214, pl. 2: the Cave Mountain quadrangle) by E. A. Danehy,
Geal. Survey Bull. 1089A, 71 pp., pl. 11 Geologic map Geologic map and section of the Silurian Hills, scale J. T. Collier, R. Anctil, A. Cunningham and M. Shafer,
-.]111{;:]j _t;?)%rluns of the Alvord Mountain quadrangle, scale 1:36,000 (asliso pu'l.}l;sheguln Ca]lfo(rimgl Div. Mmcsdl'af?l:i scale 1:24,000, unpublished, 1957-1958.

AL I PR 170, Map Sheet 19). (Some age designations modifie ~ \ . .

Y , ; o . o L £5 ]?: W. Trosel. nersonal commumication, 1962.) 25. Southern Pacific Company, Land Dept, Regional geo-

2. Byers, F. AL, Jr. and Lllis, R. C., Reconnaissance geologic i 1 1 f the Silurian Hill logic mapping program; geologic map of TIIN
map of parts of the Red Pass Lake and Tiefort Moun- Kupfer, D. H., Structural geology of the Silurian Halls, R9&10F. SBM (southeast part of the Soda Lake quad-
tains quadrangles, California, scale 1:62,500, U. 8. Geol. %m_ B?Tﬁrd%ﬁ [():02?1;}5,;5C%](;?;m(l:(')]jfﬁ]eiql::2;(’]?'?;?(‘)11‘( a‘i{; rangle) by W. L. Coonrad, scale 1:24,000, unpublished

ey i i NIVErsity, D i : N 5

§ ChSLTn ?" unpgblf‘l':edcina]l)pir‘ag, 1953. { th i thesis map unpublished). 159, )

" quarter. of the Shoshone -quadrangle, California, scale 4. Mason, J. F., 1948, Geology of the Tecopa area, south- O e o o O e
1:15,840, California Div. Mines and Geology work in eastern California: Geol. Soc. America Bull, vol. 59, Peak Sear]gqp‘Laka;' yna, Wi P ad S\’)\; it
progress, 1960 : ” pp. 333-352, pl. 2: Geologic map and sections of the Warh naads Ie' Caf'?a‘ ' 1nga~ltelha:;s, i . l_lfngafr:

, i Pecons v, it el oSt ol it e e

. Dibblee, T. . Jr., Geologic map of the Fremont by L. A. Wright, 1961.) et iihal e ICa s

: - p the State Geologic Map, 1960-1961.
gf]:ﬂ:lta‘:'ldc(:l];i‘;l’r,[\l}:ursl;:llr; C}l:lgg;&Sl?ﬁﬁ?&ig’eggar;ﬂ;?él 15. McAllister, J. F., Reconnaissance geologic map of parts B. W. and Gray, C. H. Jr, Reconnaissance
A ; ! e T SV TN of the Red Pass Lake and Cave Mountain quadrangles, 26b. Troxel, B. W. an e e ] e
(In preparation for publication by Division of Mines California, scale 1:62.500, U. S. Geol. Survey unpuls- geologic map of part of the Soda Lake, Baker, Silurian
andGealogy; 1961 lohed tapping. 1953, (Modified locally by B. W, Hills, and Cave Mountain quadrangles, California, scale

5. Dibblee, T. W,, Jr., 1952, Geology of the Salcdale quad- Troxel and C. H. Gray, Jr., 1962.) ' 1:62,500, California fl)wh Msmis "Elld lc‘;m?\%yp rﬁ%%g:

rangle, California: California Div. Mines Bull. 160, . ) - _ naissance mapping for the State Geologic Map,
T : . Me . H. BN ane AMoun-
66 pp., pl. 1: Geologic map of the Saltdale quadrangle, 16. AleCulloh, T. H.. 1960, Geqlug?t‘. map of the Lane | ) 1961.
California, scale 1:62,500. %ﬂ?\_gﬁaggiﬁgl&eciggr“'a‘ serlel 1R800, L & Geol: 26¢c. Troxel, B. W. and Gray, C. H., Ir., Reconnaissance

6. Dibblee, T. W., Jr., 1958, Geologic map of the Castle e ' ; geologic map of parts of the Ridgecrest quadrangle,
B d Te. Kara Counts foraiar 17, Muehlberger, W. R., 1954, Gealogy of the Quail Moun- California, scale 1:62,500, Califormia Div. Mines and

utte quadrangle, unty, California: U. 8. Geol. ; , ; 3
Survey Field Studies Map MFE 170, scale 1:62,500. tains, San Bernardino County: California Div. Mines Geology reconnaissance mapping for the Stare Geo-
. . hi= e Bull. 170, Map Sheet 16, scale 1:48,000. logic Map, 1960-1961. (Concealed faults largely after

7. Dibblee, T. W 1958, Geologi { the B : > i i

- Ditklee T, W Je. 123, Geologic nap of she Boren 5. Alussis, S, Gealogic map of pars of the Qual Aloun gravimeinc smies by Rolad von. Hene, writen
fornia: U. S. Geol Survey Field Studies Map MF 204 tains, Wingate Wash, Confidence [lills and Leach communication May 15, .
scale 1:62.500. ’ ! Lake quadrangles, California, scale 1:62,500, U. 8, Geol. 27. Troxel, B. W. Geologic map of part of the Avawatz

Benda, W. f(.. Erd, R. C. and Smith, W. C.. 1960, Core Surves, ungu‘bhshed mapping, 1953. fSomc additions Pass quadrangle, California, scale 1:15,625 and 1:62,500,
: : i v L. A. Wright, B. W, Troxel, an . H. Gray. |r., alifornia Div. Mines an eology work In progress,

logs from five test holes near Kram‘er. Cahf‘orma,‘ U. S tI)%IL) A. Wright, B. W. T L, and C. H. G I ?954 196;! Div. Mi d Geology k

Geol. Survey Bull. 1045-F. pp. 319-393, pl. 11: Geologic : L

map and sections of Kramer—Four Corners area, Cali- 19. Noble, L. F., 1941, Structural features of the Virgin 28. Troxel, B. W., Reconnaissance geologic maps of parts
formia, showing gravimetric dara (by Dibblee, T. W, Spring area, Death WValley, California: Geol. Soc. of the Leach Lake, Quail Mountains, and Silurian Hills
Jr. and Mabey, ). R.), scale 1:62,500. America Bull., vol. 52, pp. 941-1000, pl. 3: Geologic quadrangles, California, scale 1:62,500, Califum;a Div.
. Dihb W T T structure map of Virgin Spring area, scale 1:62,500. Mines and Geology reconnaissance mapping ror the

5 Dt T W dh 0% Cotiyls it ey Riiiona fa o amplinhed mipmng b 1 F S Clloge Wap, oo i modResm.of L.
I fil e ’; : ; ; oble, L. A. Wrnight, and B. W. Troxel, scale 1:15,625, Noble and L. A. Wright, 1954, Geology of the centra
L e R e Gl e o) o Sers Bea Vel s, Catforna: Ca-
Hure, Wrvtn comamcaton Ny 15, 156 20 Sy, G 1, 19, Geologs: a0 peclogy o he Tas foreis Oy, Mol Bell 1, s 1 Cous 10

9. Dibblee. T. W., Jr., Geologic map of the Randsburg A -1t=ur1tqms, San Bernardino County, California: U. §. and 50:1]?}“.‘_'1'1‘; Death Valley region, California, scale
quadrangle, California, scale 1:62,500, unpublished, 1958 Geol. Survey open file report, map scale 1:24,000. 1:250,000.

(compiled, field checked and modified by T. W, 21, Smuth, G. I, Geologic map of the Searles Lake area . i
Dibb ee after: ). M. Lemmon and J. F. N. Dorr, 1940, California, scale 1:62,500, U. S. Geol. Survey, work . vo:} IH gf I;e’“l}énf"’vgflmmgﬂﬁfxgg égﬂfogx:rnai‘a,m;i?li
o S'b?ﬂﬂc'l iiurveyfﬂ‘{]’:f Dibbl p]'JH; géoL'cGF;dne'r' TR 1:50,000; University of California, Los Angeles, unpub-
unpublished data, T. W. Dibblee, Jr., 1952, California aines, D. V., 1959, Core logs from Searles Lake, San sohed PI i PP isio

Div. Mines Bull. 160, fig. 3; C. D. Hulm,_l_QES. Cali- Bernardino County, California; U, S. Geol. Survey L’f)l:f'%{ggn]g }E‘E:?;s’l;g?gkz{-lxsdoﬁgoclgni:slergvf]::ﬁgsb;ge“c;
forma Div. Mines Bull, 95, pl. 1). (Additional data Bull. 1045-F, pp. 139-317, fig. 6: Index map of Searles on gravime;:ric studi‘cs.) ’

added by D. L. Gardner and by B. W. Troxel, 1961.) Lake, San Bernardino County, California, scale approx- ) .

10. Grose, L. T., 1959, Structure and petrology of the north- imately 1:145,000. I e R R L T
cast part of the Soda Mountains, San Bernardino 22. Smith, G. 1., Reconnaissance geologic map of the Pil geologic map of a part of the Little Lake quadra R
County, C:_ilifnrnia: Geol. Soc. America Bull, vol. 70, Knob quadrangle and partsgof tll{le Cu(}ljd;oackcLak(: ?gééf"rma’ scale 1:62,500, unpublished mapping, 1960,
PP 15?9—1_1134% cll,l' '\}I: Geqlogué m;g: of fihc nErthcasr Wingate Pass, Goldstone Lake, Quail Mountains, and hb L. A. Geologi i f the Siluri
part of the doda Mountains, 5an Bernardino County, Searles Lake quadrangles, California, scale 1:62,500 31a. Wright, L. A, Geologic maps of parts of the Silurian
California, scale 1:31,680. (Some age designations modi- U. S. Geol. Survey, unpublished mapping 1953-1954. Hills, Shoshone, and Tecopa quadrangles, California,
fied by L. A. Wright and B. W. Troxel, 1 ] . N . ' le 1:15,625 and 1:62,500, California Div. Mines and
L'Dmmlinil:ation, 19628:) Lok TOXE,: PERONA 23, S]Tllth; G. 1. and El]ls,_ R. C., Reconnaissance B’CUiOHiC SGC:OEIOEY worka?n progress, [gaﬁl]. * "

; . ) map of parts of the Goldstone Lake, Quail Mountains, Wright, L. A., 1954, Geology of the Alexander Hills

11. Jahns, R. H. and Wright, L. A., Geologic map of the Leach Lake, Avawarz Pass, Red Pass Lake and Tieforc area '[n};u and San Bernardine Countes: California
Avawarz Mountains, San Bernardino County, Califor- Mountains quadrangles, California, scale 1:62,500, U. S. Div. Mines Bull, 170 Map Sheet 17, scale 1:31,680.
nia, scale 1:62,500, Pennsylvania State University, un- Geol. Survey, ﬁuhllsbed mapping, 1953, . o .
published work in progress, 1960-1962. Kunkel, F Adand ei/, F. 5. 1959, Geologic reconnais- 31b. W&ghﬁ‘ I 13‘. Gieol%glqumap of alpa]rtl ;)(fsztihec\?\}{}nga;c

B sance and test well drilli Ca Irwin, i ia: ash quadrangle, California, scale 1:15,625, Cahfornia

12 Jehnson, B. K, 1937, Ceolopy of s Pt of g“’l Jay U. S. Geol. Survey Water Supply Paper Sgtljlff?mﬂ; Div. Mines and Geology work in progress, 1960.

eak quadrangle, southern Panami a: : o=t PR !
Univ‘qCa]iforﬁia: Dot Coil Sci.n];ul;n%%l. ;n‘ ‘:;1'”5- %33-2_71. pl. 9: Map of Camp Irwin and vicinity, Cali- 32. Wright, L. A. and Troxel, B. W., Reconnaissance geo-
pp. 353-424, fig. 1: Geologic map of ' a pazt * U the ornia, reconnaissance geology and location of test logic map of a part of the Confidence Hills quadrangle,
Manly Peak quadrangle, Panamint Range, California wells, by F. Kunkel and F. S. Riley with geology of California, scale 1:62,500, California Div. Mines and
scale "1:48.000 ' ’ ' consolidated rocks after T. H. McCulloh, F. M. Byers, Geology reconnaissance mapping for the State Geo-
,000. Jr, G. L. Smith, and R. C. Ellis. logic Map, 1961.
13. Kupfer, D. H., 1960, Thrust faulting and chaos struc- 24. Southern Pacific Company, Land Dept., Regional geo- 33. Wrucke, C. T., Geologic map of the Warm Spring Can-

logic mapping program; geologic maps of TI1IN

yon area, Panamint Range, California, scale 1:24,000,
unpublished, 1959,
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STRATIGRAPHIC NOMENCLATURE— TRONA SHEET

AGE

STATE
MAP
SYMBOL

STATE MAP UNIT

State Map Units listed here are not necessarily in stratigraphic
sequence; the sequence used has been stondardized
for all sheets of the Geclogic Map of California

STRATIGRAPHIC UNITS AND CHARACTERISTIC LITHOLOGIES

(The formally named formations grouped within an individual State Map Unit,
are listed in stratigraphic sequence from youngest to oldest.)

CENQLZOIC

Recent
A

QUATERNARY
A

Pleistocene
Vo

N

Pliocene
.,

™

A

Miocene

N

TERTIARY
Pl

Oligocene
o

N/

Paleocene
N

Undixided

Qs

RECENT DUNE SAND

Dune sand and other windblown sand deposits,

Qal

RECENT ALLUVIUM

Alluvium. Alluvial fan deposits. Includes dissected alluvium of probable Pleistocene age in some, areas.

Qst

QUATERNARY SALT DEPOSITS

Mastly deposits of sodium chloride; some sodium sulphate on surface of Searles Lake,

Ql

QUATERNARY LAKE DEPOSITS

Clay, silt, and fine sand of lake beds. Recent playas and mud flats exposed in the central parts of basins (mostly undissected); Pleistacene
deposits exposed around edges of basins (mostly dissected)—chiefly Manix Lake beds in the Alvord Mountain quadrangle and Searles
Lake deposits in the Searles Lake, Trona, and Wingate Pass quadrangles. Includes some rufa masses around Searles Lake.

Qc

PLEISTOCENE NONMARINE SEDIMENTARY
DEPOSITS

Older alluvium. Dissected alluvium and terrace gravels.

Qpv'
Qpvo
Qpvb
QpvP

PLEISTOCENE VOLCANIC ROCKS:
RHYOQLITIC

ANDESITIC
BASALTIC

PYROCLASTIC

Rhyolite flows and cones in the Little Lake quadrangle.

Andesite sills, dikes, plugs, and some flows (Lava Mountains), Intrusive plugs of dark gray to red andesite (Panamint Valley).

Black Mountain Basalt. Unnamed basalts (some of which may be older or younger than Pleistocene).

Basaltic cinders (Cinder Hill northwest of Confidence Hills).

QP

PLIOCENE-PLEISTOCENE NONMARINE
SEDIMENTARY DEPOSITS

Funeral Fanglomerate—fanglomerate with interbedded basalt flows and fine-grained sedimentary rocks and China Ranch Beds—fanglom-
erate and siltstone (Tecopa area). Muehlberger’s “Upper sedimentary sequence”—sil# and sand (Quail Mountains). Sedimentary breccia,
granitic gravel, and andesite gravel (Alvord Mountain quadrangle}. Unnamed gravels probably correlative with the Funeral Fanglom-
erate. Deformed and uplifted lake and alluvial deposits in the Searles Lake, Wingate Wash, Trona, and Manly Peak quadrangles. Dib-
blee’s member § of the Ricardo Formation.

QUATERNARY AND/OR PLIOCENE CINDER
CONES

Pleistocene cinder cones.

Pc

UNDIVIDED PLIOCENE NONMARINE
SEDIMENTARY ROCKS

Sedimentary rocks of fluvial and lacustrine origin {upper part of the Tropico Group) in the Boron area (Pliocene age uncertain).
Arkosic pebbly sandstone in the Summit Diggings area (Randsburg quadrangle).

Pmlc

MIDDLE AND/OR LOWER PLIOCENE
NONMARINE SEDIMENTARY ROCKS

Ricardo Formation—sandstone, conglomerate, volcanic and granitic gravels, tuff breceia, ash and bentonite (El Paso Mountains and Boren
area); arkosic sandstone, conglomerate, siltstone, tuff, and volcanic breccia in the Randsburg, Cuddeback Lake and Scarles Lake quad-
rangles.

Pyr
Pvd

Pvb
PvP

PLIOCENE VOLCANIC ROCKS:
RHYOLITIC
ANDESITIC

BASALTIC
PYROCLASTIC

Rhyolite and dacite flows and intrusive rocks.

Andesite and latite flows within the Ricardo Formation. Andesite and latite flows (Lane Mountain quadrangle). Andesite flows and flow
breccias, some volcanic domes and necks (Lava Mountains).

Basalt flows within the Ricardo Formation and the Funeral Fanglomerate. Saddleback Basalt—#basalt flows. Unnamed basaltic flows.

Tuffs, volcanic breccias, some massive volcanic rocks intrusive into breccias, some sandstone beds (Lava Mountains). Rhyolitic tuff
breccia and tuffaceous sediments (Alvord Mountain quadrangle).

Mc

UNDIVIDED MIOCENE NONMARINE
SEDIMENTARY ROCKS

Sedimentary rock portion of the Tropico Group—Maoderately consolidated sedimentary and pyroclastic rocks, limestone, conglomerate,
sandstone, shale, and chert (Castle Butte and Boron quadrangles). Unnamed Miocene conglomerate in the Cave Mountain quadrangle.
Sedimentary rocks of the “Jubilee chaos™ (Virgin Springs area).

Muc

UPPER MIOCENE NONMARINE SEDIMENTARY
ROCKS

Barstow Formation—fanglomerate, sandstone, arkosic sandstone, comglomerate with minor tuff, limestone, basalt and andesite (middle

Miocene in part).

Mmc

MIDDLE MIOCENE NONMARINE SEDIMENTARY
ROCKS

Clews Fanglomerate—reddish-brown fanglomerate with a lower bentonitic sandstone and siltstone unit and an upper arkosic sandstone
and tuff wnit (Alvord Mountain quadrangle). Granitic and dacitic breccia (Lane Mountain quadrangle). Granitic conglomerate and
granitic and rhyolitic breccia (Opal Mountain quadrangle).

Mv
Mvr
Mya

MvyP

MIOCENE VOLCANIC ROCKS:
RHYOLITIC
ANDESITIC
BASALTIC
PYROCLASTIC

Undifferentiated volcanic rocks.
Rhyolite flows, tuff and perlite.

Andesite and dacite. Andesitic breccia and dacite of the Tropico Group.

Basalt flows in the Barstow Formation; Alvord Peak Basalt—nonporphyritic basalt. Unnamed basalt flows,

Spanish Canyon Formation—tuff and tuffaceous sandstone with two olivine basalt flows and interbedded arkosicc sandstone (Alvord Moun-
tain quadrangle). Tuff and tuff breccia of the Tropico Group. Unnamed tuff, tuff breccia, and agglomerate

dc

OLIGOCENE NONMARINE SEDIMENTARY
ROCKS

Conglomerate, sandstone, minor fine-grained sedimentary rocks, and limestone of probable Oligocene age (Shoshune quadrangle),

Qv
Qve

OLIGOCENE VOLCANIC ROCKS:
UNDIFFERENTIATED
ANDESITIC

Volcanic flows and pyroclastic rocks of probable Oligocene age (Shoshone quadrangle).

Andesite flows and coarse pyroclastic rocks of probable Oligocene age (Avawatz Pass quadrangle)

Epc

PALEOCENE NONMARINE SEDIMENTARY
ROCKS

Goler Formation *—arkosic sandstone and conglomerate.

Te

TERTIARY NONMARINE SEDIMENTARY
ROCKS

Avawatz Formation—siléstone, sandstone, fanglomerate, and breccia (early Pliocene and Miocene age; includes rocks which may be as old as
Oligocene). Undifferentiated detrital sedimentary rocks and evaporite rocks in the Quail Mountains, Leach Lake, and Confidence Hills
quadrangles. Monolithologic breccias which formed during the Tertiary; includes small klippe of Precambrian rock at Bitter Spring
(D. F. Hewett, personal communication, 1962). Muehlberger's “Middle and Lower sedimentary sequences”—siléstone, sandstone, con-
glomerate, tuff, and agglomerate in the Quail Mountains. Elsewhere includes undivided Tertiary sedimentary rocks.

Ti
Tir
Tio
Tib

TERTIARY INTRUSIVE (HYPABYSSAL)
ROCKS:

UNDIFFERENTIATED
RHYOLITIO

ANDESITIC
BASALTIC

Intrusive volcanic rocks and very fine-grained plutonic rocks.
Rhyolite and dacite intrusive rocks and volcanic flows.

Andesite and latite dikes and plugs.

Basalt intrusive rocks (Saltdale quadrangle).

Tv
Tvr
Tva

TvP

TERTIARY VOLCANIC ROCKS:
UNDIFFERENTIATED
RHYOLITIC
ANDESITIC
BASALTIC
PYROCLASTIC

Volcanic flows, some volcanic necks, dikes, and pyroclastic rocks.
Rhyolite and dacite flows, some plugs and dikes.

Andesite, and latite flows, some plugs and dikes.

Basalt flows, some plugs and dikes.

Tuff and volcanic breccia.
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AGE
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STATE MAP UNIT

State Map Units listed here are not necessarily in stratigraphic
sequence; the sequence used has been standardized
for all sheets of the Geologic Map of Califernia

STRATIGRAPHIC UNITS AND CHARACTERISTIC LITHOLOGIES

(The formally named formations grouped within an individual State Map Unit,
are listed in stratigraphic sequence from youngest to oldest.)

CENOZOIC

MESOZOIC

PALEOQZOIC

PRECAMBRIAN

A
N

UNDIVIDED
A

UNDIVIDED
A

JURASSIC
A

TRIASSIC

UNDIVIDED
A\

N

N

CAMBRIAN MISSISSIPPIAN CARBONIFEROUS PERMIAN

QTc

CENOZOIC NONMARINE SEDIMENTARY
ROCKS

Undivided nonmarine Cenozoic sedimentary rocks.

QTv

QTva
QTvb

QTvP

CENOZOIC VOLCANIC ROCKS:
UNDIFFERENTIATED

ANDESITIOC
BASALTIC
PYROCLASTIC

Cenazoic flows, voleanic necks, dikes, and pyroclastic rocks.
Andesite.

Basalt.

Pyroclastic rocks and tuff.

gr

MESOZOIC GRANITIC ROCKS

Mainly undivided granitic rocks, but including Teutonia and Atolia Quartz Monzonites, granite, quartz diorite, quartz monzonite, gran-
odiorite, hornblende diorite, pegmatite, aplite, granophyre, and gneissic granite. gr’—Mesozoic (?) hypabyssal rocks, largely porphyritic
(Searles Lake quadrangle).

bi

MESOZOIC BASBIC INTRUSIVE ROCKS

Hornblende diorite and gabbro in the Inyokern quadrangle. Amphibolite of probable uralitized pyroxenite origin (Alvord Mountain quad-
rangle). Hornblende diorite {Opal Mountain, Fremont Peak and Castle Butte quadrangles). Diorite-gabbro (Lane Mountain quadrangle).

JURASSIC AND/OR TRIASSIC METAVOLCANIC
ROCKS

Upper member of the Warm Spring Formation®—andesie flows. Volcanic part of the Soda Mountain Formation®—meta-andesite flow brec-
cid, quartzite, sandsione, and minor pyroclastic rocks. Rhyolite intrusive rocks, andesite, diorite and granodiorite dikes in the Manly
Peak quadrangle. Undifferentiated types of metavolcanic and associated metasedimentary rocks in the Avawatz Mountains and in. the
arca west and south,

TRIASSIC MARINE SEDIMENTARY AND
METASEDIMENTARY ROCKS

Upper member of the Soda Mountain Formation—quartzite, sandstone and minor pyroclastic rocks (probable Triassic-Jurassic age); Lower
member of the Warm Spring Formation—imestone breccia; Butte Valley Formation—cale-silicate hornfels. Unnamed Lower Triassic sed-
imentary rocks (Soda Mountains area).

m PRE-CRETACEOUS METAMORPHIC ROCKS, Qua"z'f‘ld’lﬁ’_‘r gnfsse; “‘I‘ddmi“ i‘lhi’“ intruded by granitic dikes (Alvord Mountain quadrangle). Locally unnamed and undifferentiated
UNDIFFERENTIATED, metamorphic rocks. Includes rocks of possible early Tertiary age in the Leach Lake quadrangle.
Is s — LIMESTONE AND/OR DOLOMITE Coarsely crystalline limestone, dolomite, and tactite.
PRE-CRETACEOUS METASEDIMENTARY ROCKS Kernville Series—mica schist, minor guartzite, hornfels, and limestone (Inyokern quadrangle). Quartzite conglomerate and hornfels (Salt-
dale quadrangle). Hornfels, quartzite, and conglomerate (Lane Mountain quadrangle). Limestone, siliceous limestone, slate and phyllite
ms in the Lava Mountains.
PRE-CRETACEOUS METAVOLCANIC ROCKS Metamorphosed quartz latite in the Boron quadrangle. Locally unnamed pre-Cretaceous metavalcanic rocks.
myv
PRE-CENOZOIC GRANITIC AND Undifferentiated quartzite, marble, talc schist, and meta-igneous rocks in the Cronese Mountains area. Quartzite, phyllite, dolomite, mica
ME h nd d he Quail diff d d d 1 k
schist and meta-andesite in the Quail Mountains. Undifferentiated granitic, dioritic, gneissic and metavolcanic rocks in the Slate Range.
gr-m TAMORFHIC ROOKS Mixed granitic, metavalcanic, and carbonate rocks in the Owlshead Mountains. Includes the western part of Muchlburger’s granite-

gneiss in the Quail Mountains., Elsewhere, undifferentiated metamerphic-igneous rocks.

PALEOZOIC MARINE SEDIMENTARY AND

METASEDIMENTARY ROCKS,
1s — LIMESTONE AND/OR DOLOMITE

Garlock Series—tactite, marble, phyllite, schist, bornfels, chert, limestone, and shale (Permian in part). Unnamed quartzite, schist, horn-
fels, metaconglomerate, and pure to impure limesrone in the Slate Range, Lane Mountains, Silurian Hills quadrangle, Soda Lake quad-
rangle, Avawatz Mountains, and Goldstone Lake quadrangle.

Riggs Formation—{imestone and dolomite (Silurian Hills), Elsewhere undifferentiated carbonate rocks.

PALEOZOIC METAVOLCANIC ROCKS

Andesite porphyry, tuff and basaltic greenstone (Saltdale quadrangle). Elsewhere metabasalt, metatuff and other metavolcanic rocks.

PERMIAN MARINE SEDIMENTARY AND
METASEDIMENTARY ROCKS

Anvil Spring Formation®™—imestone, cherty limestone, minor shale and dolomite (Manly Peak quadrangle). Bird Spring Formation*—lipre-
stone and bornfels (Warm Spring Canyon, Soda Mountains). Unnamed carbonate rocks in the northeast part of the Avawatz Pass
quadrangle.

UNDIVIDED CARBONIFEROUS MARINE
SEDIMENTARY AND METASEDIMENTARY
ROCKS

Limestone, harnfels and quartzite in the Soda Mountains.

CM

MISSISSIPPIAN MARINE SEDIMENTARY
AND METASEDIMENTARY ROCKS

Monte Cristo Limestonc—limestone with thin layers of bedded chert (Nopah Range).

CAMBRIAN MARINE SEDIMENTARY AND
METASEDIMENTARY ROCKS

Cornfield Springs Formation—dolomife; Bonanza King Formation—dolomite; Cadiz Formation—sandstone, shale and limestone; Wood
Canyon Formation—sandstone and shale (lower part may be Precambrian); Lotus Formation®*—limestone and dolomitic limestone (Manly
Peak quadrangle).

€7

CAMBRIAN-PRECAMBRIAN MARINE
SEDIMENTARY AND METASEDIMENTARY
ROCKS

Stirling Quartzite—massive o thin layered guartzite; Johnnie Formation—sandy dolomite, quartzite, shale, siltstone and sandstone; Noon-
day Dolomite—dolomite and limesione.

p€g
pts

UNDIVIDED PRECAMBRIAN METAMORPHIC
ROCKS:

GNEISS
SCHIST

Waterman Gneiss—quaeréz diorife gneiss with white marble (may be Palcozoic). Johannesburg Gneiss—bornblende-biotite-plagioclase-quariz
.ﬂ"ﬂ'-f-\‘ (may be Paleozoic). Quartz diorite gneiss in the Boron quadrangle (may be Paleozoic). Unnamed gneiss and quartzite.
Mesquite Schist—chlorile-quartz-sericite schist and limestone (saltdale quadrangle); Rand Schist—mica-quartz-albite schist and actinolite

schist (Saltdale and Randsburg quadrangles). Unnamed schist. The age of the rocks shown as p€s is uncertain and may be younger
than Precambrian.

|p€

LATER PRECAMERIAN SEDIMENTARY AND
METAMORPHIC ROCKS—Algonkian on some maps

Kingston Peak Formation—conglomerate, graywacke, limestone, sandstone,and shale; Beck Spring Dolomite—gray dolomite; Crystal Spring

El?rgution—du{ﬂmife, quartzite, diabase, and shale. Pahrump Group undifferentiated—dolomite, hornfels, quartzite, conglomerate, and
fabase.

ept

EARLIER PRECAMBRIAN METAMORPHIC
ROCKS—Archean on some maps

Gneiss, schist, and metaconglomerate in the Manly Peak quadrangle. Granite gneiss in the Quail Mountains. Quartzite, calc-silicate rocks,
gneiss, schist, basic complex of gabbroic and dioritic gneiss, and migmatite in the Soda Mountains area. Diorite, marble and other meta-
sedimentary rocks, diorite gneiss, and granite gneiss in the Avawatz Mountains, Elsewhere undifferentiated earlier Precambrian meta-
morphic rocks.

NOTES

i Palet_)cene (or older) age. McKenna, M. C., 1955, Paleacene mammal, Goler Formation, Mojave Desert, California: Am. Assoc. Petroleum Geologists Bull., vol. 39, pp. $12-515, and McKenna, M. C., 1960, A con-
tinental Paleocene vertebrate fauna from California: Amer. Museum Novitiates, no. 2024, Nov. 29, p. 1-20.

® Not necessarily in stratigraphic sequence inasmuch as interrelationships of these formations are not completely understood.
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View north over the Avawatz Mountains toward Death Valley. Prominent white beds in center background are fine-grained sediments deposited by the Amargosa
River. White cliffs (center) are steeply dipping beds of Prccambrian marble. Avawatz Peak, right foreground, composed of Mesozeic granitic rocks, is bounded on
its left flank by the Arrastre Spring fault zone. The distinctly bedded exposure in the left foreground consists of early Tertiary nonmarine strara lying on Jura-

Triassic metavolcanic rocks.

Photo by Pacific Air Industries, 1949,
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