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area (n)1 

(fig. 34) 
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San Francisquito 
Canyon (s) 

(fig. 26) 
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Soled ad Pass 
area (s) 
(fig. 27) 
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Devils Punch­
bowl area (s) 

(fig. 29) 
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Cajon Pass 
area (n) 
(fig. 31) 

" c: 
Q) 
u 

~ 
-~ 

ii: 

UJ 
(.? 
<( 

>­a:: 
<( 
z 
a:: 
UJ 
1-
<( 
:::J 
0 

'' o C>o oo o Oo '• ~ 
.. o.o.. ... /f---

oooooooo 
o oooooo 

oo Qoa oo oooooooo l;"· 
00000000 
0 0 0 0 0 0 00 

• 0 • •• 0 . 0. 0 

• • o • ••••• •• • 
•••• • • • 0 ••• 

••• 0• ••• 0 ••• ·• 

:::: ;.,; ..... 
.o o oooo 
OOOOooO 

.•.. ·o ....... . 

/

1 ... .. . o ..... . · · ···· . ..... . 
F'---..,.~~----_-_­--------

• ••••••• 0 •••• ... ...... ... . 
•• •• 0 0 0 0 ••• 

:: :Qos: :T 
00 •• o •• oo 
•• 0 0 •• 0 0 0 
• • 0 0 • 0 ••• 
•00••000 

•• 0 • 0 0 •• 

. o. Tc .. 

• 0 • ·0· • 0 ·O 

0. 0 • • • 0. II) 

•• •• .0 ••• 
0 0 ••••• 

1-"0-"0-"0c_:•..:·:...:J· L.,~ ? --

00000•• • · 

····-···· ···. I 
=~-Tsf-:.::.~ 
0 0 0 • • • ••• 

" c: 

" u 
.Q 
ii: 
'0 
c 
~ 

" c 

" u 
0 

~ 

-

>­a:: « 
~ a:: 
UJ 
1-

>­a:: 
<( 

f= a:: 
UJ 
1-w 
a:: 
c.. 

1 (n) and (s) indicate exposures are north or south of San Andreas fault 

Stratigraphic units (nonmarine unl.ess otherwise 
noted): 

Qoa, older alluvium (gravel) and Qos, older alluvium 
(sand)-Pleistocene 

Thv, Hungry Valley Formation of Crowell (1950)­
upper Pliocene 

Tpv, Peace Valley Beds of Crowell (1950)-middle(?) 
Pliocene 

Tav, Anaverde Formation-Pliocene 

Tc, Crowder Formation-Pliocene 
Tpb, Punchbowl Formation-lower Pliocene and 

upper Miocene 
Tvq, Vaqueros(?) Formation (marine-brackish)-lower 

Miocene and Oligocene(?) 
Tv, Vasquez Formation-lower Miocene(?) and 

Oligocene 
Tsf, San Francisquito Formation (marine)-Eocene(?) 

and Paleocene 

A. EXPOSURES IN THE VICINITY OF THE SAN ANDREAS FAULT FROM THE 

HUNGRY VALLEY AREA SOUTHEASTWARD TO CAJON PASS 
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Gravel 
Hills area 

(figs . 56, 57) 
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Black Canyon 
and Opal 

Mountain area 
(fig. 53) 
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Western 
Mud Hills 
(fig. 54) 

Eastern 
Mud Hills 
(fig. 55) 
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Monolith­
Cache Peak 

area (n)1 

(figs. 58, 59) 
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Jawbone 

Canyon (n) 
(fig. 61) 
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West end of 

Antelope 

Valley 

(figs. 35, 36) 

Antelope 
Buttes 
(fig. 38) 

Rosamond 
Hills 

(figs. 39, 40) 

Bissell 
Hills 

(fig. 43) 
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Stratigraphic units (nonmarine unless otherwise 
noted): 

Qoa, older alluvium and Qof, fanglomerate-Pleis­
tocene 

Tm, Me eke Mine Formation -Pliocene and (or) 
Pleistocene(?) 

To, Oso Canyon Formation and Tq, Quail Lak·e 
Formation (marine _and brackish)-upper 
Miocene 

Tn, Neenach Volcanic Formation-middle or lower 
Miocene and Oligocene(?) 

Tf, Fiss Fanglomerate (of Tropico Group)- upper 

Castle 
Butte 

(fig. 44) 

Kramer 

borate 

district 
(fig. 46) 

East Kramer 

borate 

district 

(fig. 49) 
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Note: These sequences are 
based in part on sub­
surface data 

Miocene(?) 

0 • 

Kramer 
Hil ls 

(fig. 50) 
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Tgh, Gem Hill Formation (of Tropico Group)-middle 
or lower Miocene(?) to Oligocene(?) 

Tgb, Bobtail Quartz Latite Member of Gem Hill 
Formation and Tbl , Bissell For mation (of Tropico 
Group)- Miocene(?) 

" c: 
Q) 
0 

B 
<Jl ·;;; 
a: 

Q) 

c: 
Q) 
0 
0 

~ 
'0 
c: 
ro 

Ttu, upper part of Tropico Group-middle Miocene 
Tsb, Saddleback Basalt and Trb, Red Buttes Quartz 

Basalt (both of Tropico Group)-lower Miocene(?) 

Ttl, lower part of Tropico Group-lower Miocene(?) 
or Oligocene(?) 

B. EXPOSURES AT THE WEST END OF ANTELOPE VALLEY 

EASTWARD TO THE KRAMER HILLS 

· Redrock­
Last Chance 

Canyon 
area (n) 

(figs. 63, 64) 

Black 
Mountain­

Goler Gulch 
area (n) 
(fig. 65) 
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Horned 
Toad Hills 

area (s)1 

(fig. 62) 

Summit 
Diggings 
area (s) 
(fig. 68) 
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Red 
Mountain 
area (s) 
(fig. 67) 
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Stratigraphic units (all nonmaril)e): 
Qoa, older alluvium and Qb, Black Mountain Basalt­

Pleistocene 

1(n) and (s) indicate exposures are north or south of the Garlock fault 

Stratigraphic units (all nonmarine): 
Qoa , older alluvium, Qb, Black Mountain Basalt, and 

Qof, fanglomerate-Pleistocene 

rocks-Pliocene 
VERTICAL 

SCA LE 

Tba, Barstow Formation-uppe~<.and middle Miocene 
Tp, Pickhandle Formation and Tom, Opal Mountain 

Volcanic ·Formation-middle Miocene to Oli­
gocene(?) 

Ti. Jackhammer Formation-middle(?) or lower 
Miocene and Oligocene(?) 

C. EXPOSURES IN THE GRAVEL HILLS AREA 

SOUTHEASTWARD TO THE MUD HILLS 

Fanglomerate 
and conglomerate 

F:3 
Ed 
Sandstone 

E3 
~ 
Siltstone Shale Siliceous 

bed 

---- ?­

Correlation line 
Queried where doubtful 

Carbonate 
bed 

Borate 
bed 

Trc, Ricardo Formation (differentiated into 8 
members)-lower Pliocene 

Th, Horned Toad Formation, Tap, andesites, Tbs, 
Bedrock Spring Formation , and Tu , unnamed 

Tbo, Bopesta Formation-upper Mioce ne 
T)<, Kinnick Formation-middle Miocene 
Ta , andesites-upper and middle Miocene 
Tr, rhyolitic felsites-m iddle(?) Miocene· 
Tw, Witnet Forma.tion-lower Tertiary 
Tg, Galer Formation-Eocene and Paleocene 

D. EXPOSURES IN THE VICINITY OF THE GARLOCK FAULT FROM 

THE MONOLITH-CACHE PEAK AREA NORTHEASTWARD TO 
THE RED MOUNTAIN AREA 

EXPLANATION 

LITHOLOGIES 

E8 + 
+ 

Tuff 

Unconformity 

Tuff 
breccia 

Granitic landslide 
breccia 

Basalt 

FOSSIL HORIZONS 

r 
Plant 

0 

Marine 

mollusk 

'n 

Vertebrate 

Dacite. rhyolite, or 

quartz ratite felsite 

D 
Perlite Plutonic and 

metamorphic rocks 

DIAGRAMS SHOWING SEQUENCES OF SEDIMENTARY AND VOLCANIC ROCKS OF 
EXPOSED IN WESTERN MOJAVE DESERT, CALIFORNIA 

CENOZOIC AGE 

239-655 0 - 67 (In pocket) 


