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Introduction

Ground shaking produced by the Loma Prieta earthquake was recorded at 90 free-field 

strong-motion accelerograph stations. These recordings demonstrate once again the strong 

correlations between both amplitude and frequency content of ground motion and the near-surface 

geologic materials underlying the instrument stations (U.S. Geological Survey Staff, 1990). At 

a given distance, accelerations at sites on alluvium were generally greater than those at rock sites, 

and accelerations at most sites on Bay mud were much larger than those at alluvial sites. Joyner 

and Fumal (1985) have advocated using near-surface shear-wave velocity as a means of 

quantifying these variations in site geology rather than the simple rock-soil classifications used 

in the past.

Prior to the earthquake, shear-wave velocity had been measured to depths of 20 to 105 

meters at fourteen sites, principally stations of the Gilroy and APEEL arrays (Gibbs et al., 1975, 

1976, 1977; Fumal et al., 1982; Shannon and Wilson, Inc., and Agbabian Associates, 1980). 

Since the earthquake, several agencies, including the U.S. Geological Survey and the Electric 

Power Research Institute, have proposed drilling boreholes to depths of 30 to 195 meters at 25-30 

additional sites for the purposes of investigating near-surface geology and obtaining downhole 

shear-wave velocity measurements. It is unlikely that analysis of data from these new sites will 

be completed before winter 1992. In response to demand for shear-wave velocity data, I have 

collected data from the previously investigated sites into this report. In addition, I am providing 

estimates of shear-wave velocity for the upper 30 meters at the remaining seventy-six sites. This 

is intended to be an interim report; I plan to issue a revised report when data analysis for the new 

sites is complete.



Geologic Maps

Each station was plotted on the best available large-scale (1-12,000 to 1:125,000) geologic 

map (Figures 1-55). In addition, I personally visited about 70 of the sites. This served as the 

basis for estimating the shear-wave velocity profile at each site where velocity had not been 

measured. Because of time constraints, I made no attempt to gather borehole data at these sites 

although such data would allow me to improve the velocity estimates. I will do this for the 

revised report.

Velocity Profiles

Measured velocity profiles and geologic logs for the stations of the Gilroy and APEEL 

arrays along with those for Gilroy-Gavilan College and Hollister City Hall are shown in Figures 

56-69.

During the past two decades, the U.S. Geological Survey has made downhole 

measurements of shear-wave velocity at over 70 sites in the San Francisco Bay region. These 

sites were grouped according to geologic map unit. As most of the boreholes penetrated to a 

depth of 30 meters, an average shear-wave velocity profile was calculated to this depth for each 

map unit. These calculated profiles were used directly to provide estimated profiles for most of 

the strong-motion stations on rock and alluvium. These estimated profiles appear in Figures 70- 

95 as showing mean velocity and standard deviation for each depth interval along with the 

average velocity to a depth of 30 meters. For some sites, mostly on rock units, a single measured 

profile was judged to most closely approximate the estimated profile at that site. These profiles 

appear in Figures 70-95 as showing the velocity for each depth interval without standard 

deviations.



Estimated velocity profiles for sites underlain by artificial fill and Bay mud are shown in 

Figures 96-103. For some of these sites a velocity profile was constructed using the estimated 

thickness of the Bay mud from the map of McDonald et al. (1978) and average velocities for fill, 

Bay mud, and the underlying sediments and rock. At other Bay mud sites, a velocity profile was 

constructed using borehole data and velocity data from similar or nearby sites.
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Stations are grouped in the following table according to geologic map unit. Within each group they are listed according to distance
from the rupture. For an alphabetical cross-reference, see page viii.

Station

Corralitos

Lexington Dam abutment

Gilroy #1

Saratoga - Aloha Ave.

Santa Cruz - UCSC

Gilroy #6 - San Ysidro

Hollister SAGO

Cherry Flat Reservoir

SAGO South

Stanford Linear Accelerator

Woodside Fire Station

Monterey City Hall

APEEL #9 Crystal Springs

APEEL #7 Pulgas Water Temple

APEEL #10 Skyline Blvd.

Belmont 2-story office bldg.

Hayward - CSUH stadium

Hayward City Hall FF-S

Hayward City Hall FF-N

Patterson Pass Road

LLNL Site 300

So. San Francisco-Sierra Pt.

Bear Valley #7 - Pinnacles

San Francisco - 1 295 Shafter

San Francisco - Diamond Hts.

Piedmont Jr. High School

San Francisco - Rincon Hill

Yerba Buena Island

San Francisco - Pacific Hts.

San Francisco-Telegraph Hill

Geologic Map Unit

Landslide derived from shale of Highland Way

Sandstone of Franciscan assemblage

Sandstone of Franciscan assemblage

Santa Clara Formation

Metasedimentary rocks (schist)

Up. Cret. and/or Paleo-Eocene rocks

Quartz monzonite

Chert of Franciscan assemblage

Granodiorite

Santa Clara Fm. /Miocene sandstone

Butano (?) sandstone

Granodiorite

Santa Clara formation

Butano (?) sandstone

Butano sandstone

Sandstone of Franciscan assemblage

Leona Rhyolite

Gabbro - diabase

Gabbro - diabase

Cierbo Sandstone

Neroly Fm.

Sandstone at San Bruno Mountain

Rhyolite

Chert of Franciscan assemblage

Sandstone and shale of Franciscan assemblage

Sandstone and shale of Franciscan assemblage

Sandstone and shale of Franciscan assemblage

Sandstone and shale of Franciscan assemblage

Sandstone and shale of Franciscan assemblage

Sandstone and shale of Franciscan assemblage

Geologic Map 
page

2

4

6

8

10

12

14

16

14

18

20

22

24

24

24

24

26

26

26

28

30

32

34

54

36

38

40

42

40

40

Velocity 
Profile 
page

125

126

111

127

128

112

129

130

129

131

132

129

113

114

115

126

116

163

162

134

134

135

136

130

126

126

126

159

126

126



Station

San Francisco - Presidio

Berkeley - Strawberry Canyon

Berkeley - Memorial Stadium

Berkeley - Lawrence Berkeley Lab.

San Francisco - Cliff House

Golden Gate Bridge

Point Bonita

Richmond City Hall Prking Lot

Mare Island

Gilroy - Gavilan College

Saratoga - West Valley College

San Jose - Santa Teresa Hills

Anderson Dam downstream

Coyote Lake Dam downstream

Gilroy *7 - Mantelli Ranch

Halls Valley

Fremont   Mission San Jose

Fremont - Emerson Court

Sunol Fire Station

APEEL 2E John Muir School

Hayward BART parking lot

Sandia National Lab.

LLNL East gate

LLNL NW comer

Oakland 2-story office bldg.

Big Sur

Berkeley 2-story hospital

Capitola

Gilroy 2 - HWY 101 Motel

Gilroy Old Firehouse

Geologic Map Unit

Serpentinite

Claremont shale

Sheared rocks of Franciscan assemblage

Upper Cretaceous shale

Sandstone of Franciscan assemblage

Surficial deposrts/Serpentinite

Sandstone and shale of Franciscan assemblage

Plio-Pleistocene alluvium

Holo. Bay mud/Cretaceous shale and sandstone

Late Pleistocene alluvium

Late Pleistocene coarse-grained alluvium

Late Pleistocene alluvium

Late Pleistocene alluvium

Late Pleistocene very coarse-grained alluvium

Late Pleistocene alluvium

Late Pleistocene alluvium

Late Pleistocene fine-grained alluvium

Late Pleistocene fine-grained alluvium

Late Pleistocene alluvium

Late Pleistocene fine-grained alluvium

Late Pleistocene alluvium

Late Pleistocene alluvium

Late Pleistocene alluvium

Late Pleistocene alluvium

Merritt Sand

Late Pleistocene alluvium

Late Pleistocene fine-grained alluvium

Holocene alluvium

Holooene coarse-grained alluvium

Holocene coarse-grained alluvium

Geologic Map 
page

44

46

46

46

56

44

48

50

52

6,62

8

58

58,66

60

62

58,84

64

64

68

70

70

28,68

28,68

28,68

70,72

74

70

76

62

62

Velocity 
Profile 
page

133

137

138

139

126

133

126

127

140

117

141

142

142

143

160

142

144

144

142

118

142

142

142

142

145

146

144

147

119

149

VI



Station Geologic Map Unit Geologic Map 
page

Velocity
Profile
page

Gilroy 3 - Sewage Treatment Plant

Gilroy 4 - San Ysidro School

Hollister Airport

Agnew

Sunnyvate - Colton Ave.

Holocene fine-grained alluvium 

Holocene medium-grained alluvium 

Holocene fine-grained alluvium 

Holocene fine-grained alluvium 

Holocene fine-grained alluvium

62

62

78

64

64

120

121

122

148

148

Hollister City Hall

Hollister - South and Pine

Milpitas 2-story bldg.

Salinas

Calaveras Reservoir South

Bear Valley 12-Williams 

Bear Valley 5 - Gallons 

Dublin Fire Station 

Bear Valley 10-Webb 

Livermore - Fagundes Ranch

Los Banos

Greenfield

Tracy sewage treatment plant

Bitterwater

Olema

Holocene fine-grained alluvium 

Holocene fine-grained alluvium 

Holocene fine-grained alluvium 

Holocene alluvium 

Holocene coarse-grained alluvium

Holocene alluvium

Holocene alluvium

Holocene fine-grained alluvium

Holocene alluvium

Holo. fine-grained alluvium/Plio. siltstone

Holocene alluvium 

Holocene alluvium 

Holocene alluvium 

Holocene alluvium 

Holocene coarse-grained alluvium

78

78

64

80

64,82

86

88

68

90

68,92

94

96

98

100

102

122

122

148

147

149

147

147

148

161

150

147

147

147

147

149

Palo Alto 2-story office bldg. 

APEEL 2 - Redwood City

Foster City Redwood Shores 
(APEEL 1)

Foster City - Menhaden Court 

San Francisco Intem'l. Airpt.

Artificial fill/Holocene Bay mud (8 m) 

Artificial fill/Holocene Bay mud (9.5 m) 

Artificial fill/Holocene Bay mud (9.5 m)

Artificial fill/Holocene Bay mud (15m) 

Artificial fill/Holocene Bay mud (6 m)

104

106

106

106

106

151

123

124

152

153

Alameda Naval Air Station 

Oakland Outer Harbor Wharf 

Emeryville 

Treasure Island 

Larkspur ferry terminal

Artificial fill/Holocene Bay mud (17 m) 

Artificial fill/Holocene Bay mud (7 m) 

Artificial fill/Holocene Bay mud (4 m) 

Artificial fill/Holocene Bay mud (13 m) 

Artificial fill/Holocene Bay mud (18 m)

108

108

108

42

110

154

155

156

157

158

Vjj



Station

Agnew

Alameda 
Naval Air 
Station

Anderson 
Dam 
downstream

APEEL 2- 
Redwood City

APEEL 2E - 
John Muir 
School

APEEL #7- 
Pulgas Water 
Temple

APEEL #9 - 
Crystal 
Springs

APEEL # 10 - 
Skyline Blvd.

Bear Valley 
5 - Callens

Bear Valley 
#7 - Pinnacles

Bear Valley 
10 - Webb

Bear Valley 
12 - Williams

Belmont 2 - 
story office 
bldg.

Berkeley - 
Lawrence 
Berkeley Lab.

Berkeley - 
Memorial 
Stadium

Berkeley 
Strawberry 
Canyon

Geologic Map 
page

64

108

58,66

106

70

24

24

24

88

34

90

86

24

46

46

46

Velocity 
Profile page

148

154

142

123

118

114

113

115

147

136

161

147

126

139

138

137

Station

Berkeley - 2- 
story hospital

Big Sur

Bitterwater

Calaveras 
Reservoir 
South

Capitola

Cherry Flat 
Reservoir

Corralitos

Coyote Lake 
Dam dwnstrm.

Dublin Fire 
Station

Emery ville

Foster City - 
Menhaden 
Court

Foster City - 
Redwood 
Shores 
(APEEL 1)

Fremont - 
Emerson Court

Fremont - 
Mission San 
Jose

Gilroy- 
Gavilan 
College

Gilroy#l

Geologic Map 
page

70

74

100

64,82

76

16

2

60

68

108

106

106

64

64

6,62

6

Velocity 
Profile page

144

146

147

149

147

130

125

143

148

156

152

124

144

144

117

111

VIII



Station

Gilroy 2- 
Highway 101 
Motel

Gilroy 3 - 
Sewage 
Treatment 
Plant

Gilroy 4 - San 
Ysidro School

Gilroy #6 - 
San Ysidro

Gilroy #7 - 
Mantelli 
Ranch

Gilroy Old 
Firehouse

Golden Gate 
Bridge

Greenfield

Halls Valley

Hayward 
BART parking 
lot

Hayward City 
Hall FF-N

Hayward City 
Hall FF-S

Hayward - 
CSUH 
stadium

Hollister 
Airport

Hollister City 
Hall

Hollister 
SAGO

Hollister - 
South and 
Pine

Larkspur ferry 
terminal

Geologic Map 
page

62

62

62

12

62

62

44

96

58,84

70

26

26

26

78

78

14

78

110

Velocity 
Profile page

119

120

121

112

160

149

133

147

142

142

162

163

116

122

122

129

122

158

Station

Lexington 
Dam abutment

Li vermore - 
Fagundes 
Ranch

LLNL East 
gate

LLNLNW 
comer

LLNL Site 300

Los Banos

Mare Island

Milpitas 2- 
story bldg.

Monterey City 
Hall

Oakland Outer 
Harbor Wharf

Oakland 2- 
story office 
bldg.

Olema

Palo Alto 2- 
story office 
bldg.

Patterson Pass 
Road

Pidmont Jr. 
High School

Point Bonita

Richmond City 
Hall Parking 
Lot

SAGO South

Geologic Map 
page

4

68,92

28,68

28,68

30

94

52

64

22

108

70,72

102

104

28

38

48

50

14

Velocity 
Profile page

126

150

142

142

134

147

140

148

129

155

145

149

151

134

126

126

127

129

IX



Station

Salinas

Sandia 
National Lab.

San 
Francisco - 
Cliff House

San
Francisco -
Diamond Hts.

San Francisco
Intern'1.
Airport

San 
Francisco -
Pacific Hts.

San
Francisco -
Presidio

San 
Francisco - 
Rincon Hill

San
Francisco -
1295 Shafter

San
Francisco -
Telegraph Hill

San Jose -
Santa Teresa
Hills

Geologic Map 
page

80

28,68

56

36

106

40

44

40

54

40

58

Velocity 
Profile page

147

142

126

126

153

126

133

126

130

126

142

Station

Santa Cruz -
UCSC

Saratoga - 
Aloha Ave.

Saratoga - 
West Valley 
College

South San
Francisco -
Sierra Point

Stanford
Linear
Accelerator

Sunnyvale - 
Col ton Avenue

Sunol Fire
Station

Tracy sewage 
treatment plant

Treasure Island

Woodside Fire
Station

Yerba Buena
Island

Geologic Map 
page

10

8

8

32

18

64

68

98

42

20

42

Velocity 
Profile page

128

127

141

135

131

148

142

147

157

132

159
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Figure 1
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EXPLANATION

Qb Qyfo Qyf

-37 9 15'

Younger alluvial fan deposits

Qb, interfluvlal basin deposits; mainly organic-rich clay and silty clay that,locally 
contain modern fresh-water gastropods and pelecypods. Sunnyvale, Willows',''and - ./ - 
Bayshore Soil Series of U.S. Soil Conservation Service (1968) are developed on' 
these deposits . s ._

Qyfo, fluvial deposits at the outer edge of young alluvial fans (Qyf); forms levees 
between basin deposits (Qb) and characterized by variable grain size. Mainly fine 
sand, silt.and silty clay. Clear Lake, Castro, and Campbell Soil Series of U.S. 'Sill,. 
Conservation Service (1968) are developed on these deposits   '

Qyf, young alluvial fan deposits grading headward to terrace and levee deposits of -\ 
channels incised in Qof. Consists of moderately well sorted fine sand and silt with , 
minor gravel beds becoming more abundant toward fan heads. Locally contains 
aboriginal artifacts and skeletal remains. The weakly developed Yolo, Garretson, 
and Cortina Soil Series of U.S. Soil Conservation Service (1968) are developed on 
these deposits

Qobm

Older San Francisco Bay mud

Qobm, semi consolidated organic-rich clay deposits; underlies younger San Francisco Bay 
mud of Nichols and Wright (1971) and young alluvial fan deposits; extends landward to 
maximum elevation of 10 feet above mean sea level. The distinctive Alviao Soil Series 
of U.S. Soil Conservation Service (1968) is developed on these deposits I

Qof

Older alluvial fan deposits

Qof, older fan deposits bordering uplands; at fan heads incised by channels partly 
filled by Qyf; at outer margins overlapped by younger alluvial fan deposits, Qyf, 
Qyfo and Qb. Mainly coarse sand and gravel with local accumulations of middle and 
late Pleistocene vertebrate fossils. The strongly developed Zamora, Pleasanton, 
San Ysidro, Arbuckle, Cropley, and Rincon Series of U.S. Soil Conservation Service 
(1968) are developed on these deposits

Qofd, Qofd

Older dissected alluvial fan deposits

Isolated alluvial deposits forming moderately dissected fans (Qofd^ and highly 
dissected fans (Qofd,); consist of coarse to very coarse highly weathered gravels. 
Hillgate, Saratoga,and Positas Soil Series of U.S. Soil Conaervation Service (1968) 
have very strongly developed soil profiles which are slightly eroded (ofd^ or 
deeply eroded with stripped soil horizons (ofd,)

QTs

QTb

Sedimentary and volcanic rocks

QTs, poorly consolidated conglomerate, sandstone, siltstone.and claystone with minor 
lignite deposits. Folded and faulted In part; includes Santa Clara Formation, 
Packwood Gravels of Crittenden (1951),and small areas of Merced Formation in the 
Palo Alto 7-1/2-mlnute quadrangle

QTb, basalt and other volcanic rocks 1

Undlfferentiated slope deposits and older bedrock 

Areas underlain by older bedrock or colluvium derived from bedrock
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Qal

Qls

Qt

DESCRIPTION OF MAP UNITS 
SURFIC1AL SEDIMENTS

ALLUVIUM Unconsolidated gravel, sand, and silt

LANDSLIDE MATERIAL Half arrows show direction of downslope movement

RIVER TERRACE DEPOSrTS Unconsolidated sandy pebble and cobble gravel and 
dark-yellowish-orange fine to medium sand

MARINE TERRACE DEPOSIT Unconsolidated moderate-yellowish-brown fine 
sand and granular gravel 
UPPER MIOCENE TO PLIOCENE SEDIMENTARY SEQUENCE

PURISIMA FORMATION <upper Miocene and Pliocene) Very thick bedded 
yeUovwish-gray tuffoceous and datomaceous si*stone with thick interbeds of 
btuish-gray semifriable fine-grained ande&ttc sandstone Includes Santa Cruz 
Mudstone east of Scots UaUey and north of Santa Cruz

SANTA CRUZ MUDSTONE (upper Miocene > Medium- to (hick-bedded and faintly 
laminated blocky-weathering pale-yellowish-brown sificeous organic mudstone. 
Includes Santa Margarita Sandstone along Glenwood syncline

SANTA MARGARITA SANDSTONE (upper Miocene) Very thick bedded to massive 
thickly crossbedded yellowish-gray to white friable granulai medium- to fine­ 
grained arkosic sandstone: locally calcareous

MIDDLE MIOCENE SEDIMENTARY SEQUENCE
MONTEREY FORMATION Medium- to thick-bedded and laminated olive-gray to 

light-gray subsiliceous organic mudstone and sandy siltstone. Includes few thick 
dolomite interbeds

LOMPICO SANDSTONE Thick-bedded to massive yellowish-gray medium- to fine­ 
grained calcareous arkosic sandstone; locally friable 

EOCENE TO LOWER MIOCENE SEDIMENTARY SEQUENCE
LAMBERT SHALE (lower Miocene) Thin- to medium-bedded and faintly laminated 

olive-gray to dusky-yellowish-brown organic mudstone with phosphatic laminae 
and lenses in lower part

VAQUEROS SANDSTONE (Oligocene and lower Miocene) Thick-bedded to mas­ 
sive yellowish-gray arkosic sandstone

Basalt Spheroidal-weathering pillow basalt flows in upper part

ZAYANTE SANDSTONE (Oligocene) Thick- to very thick bedded yellowish-orange 
arkosic sandstone with thin interbeds of greenish and reddish siltstone and lenses 
and thick interbeds of pebble and cobble conglomerate 

SAN LORENZO FORMATION
Rices Mudstone Member (Eocene and Oligocene) Massive medium-fight-gray fine- 

to very fine grained arkosic sandstone: thick bed of glauconitic sandstone at base 
Tuobar Shale Member (Eocene) Very thin bedded and laminated olive-gray shale 

BUTANO SANDSTONE (Eocene)
Upper sandstone member Thin- to very thick bedded medium-gray fine- to

medium-grained arkosic sandstone with thin interbeds of medium-gray siltstone
Middle siltstone member Thin- to medium-bedded nodular olive-gray pyritic

siltstone

Lower sandstone member Very thick bedded to massive yellowish-gray granular 
medium- to coarse-grained arkosic sandstone.
Conglomerate Thick to very thick interbeds of sandy pebble conglomerate in 

lower part of lower sandstone member
PALEOCENE SEDIMENTARY' SEQUENCE 

LOCATELLl FORMATION Nodular olive-gray to pale-yeUowisn-btown micaceous
sitstone

Sandstone Massive medium-gray fine- to medium-grained arkosic sandstone 
locally at base

CRYSTALLINE PLUTONIC AND METAMORPHIC ROCKS 
QUARTZ DIORTTE Grades to granodiorte south and east of Ben Lomond Mountain

GRANITE AND ADAMELLITE 

GNEISS1C GRANODIOR1TE 

HORNBLENDE-CUMMINGTONITE GABBRO 

METASEDIMENTARY ROCKS Mainly pelitic schist and quartate 

MARBLE Locally contains interbedded schist and calc-silicate rocks
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Surficial deposits 
Qg, gravel and sand of 

stream channels
Qa, alluvium-gravel, sand

and clay 
01$, landslide debris

UNCONFORMITY

Santa Clara Formation

gravel, sand and clay

Unnamed basalt 
(divine basalt lava)
UNCONFORMITY

Tsh"

Unnamed marine 
sedimentary rocks
(age, early Eocene-> 
Paleocene and/or 
late Cretaceous) 

No pattern* mica­ 
ceous shale 
end siltstone

arkosic sand­ 
stone
conglomerate

2
0»u 
"o

I!
aa

in
ci 
 

l£ 
I
o 

o
<U

Berryessa Formation 
of Crittenden, 1951 

Ksh, clay shale and siltstone 
dotted units, orkosic sondst.

*

QE.
Serpentine 

and serpentinized 
ultromafic rocks

fs" fc ffl fa fsr

Franciscan rocks
(severely shattered eugeo-
.synclinal marine rocks-)

fs, graywacke sandstone, 
minor claystone

fc, varicolored chert
fg, green stone
fa,glaucophane rock
fsrf oervasivefy sheared shale 

and graywacke containing 
tectonic fragments of groy- 
wocke, chert, greenstone 
and glaucophane rock

11



UNITED STATES
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

OPEN FILE MAP

SCALE 1:24000 
o

PRELIMINARY GEOLOGIC MAP OF THE GILROY HOT SPRINGS QUADRANGLE, SANTA CLARA COUNTY, CALIFORNIA

By Thomas W. Dibblee Jr., 1973

12 Figure 6



S.W.OF SAN ANDREAS FAULT

H
m

a

Surficial sediments
Alluvium (includes some older
dissected alluvium near fault)

Landslide rubble
of volcanic detritus

R

m 
(/> 
o
N 
O 
o

m

O
33
O
r 
o m

OJder alluvium of 
granitic detritus

UNCONFORMITY

Tvd

Unnamed volcanic rocks 
(Da cite flows and flow breccia)

Unnamed terrestrial sandstone
siltstone and conglomerate

Unnamed marine sand
stone and siltstone

Unnamed terrestrial conglomerate 
(granitic and marble detritus)

UNCONFORMITY

Granitic rocks 
qm-mostly quartz monzonite
grd-rgrnnadiotite '     -    - 
cjd- Piolite quortr dlorlte

| ms - m mq
Metasedimentary rocks 

(pendant remnants in granitic rocks) 
ms-mica-schist-gneiss, includes 
admixtures of granitic rocks 

m-marble (limestone 8 dolomite) 
mq-quartzite
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Surficial deposits 
Or, man made rock fill 
Qa.alluvium, (gravel, sand & clay) 
Qls, landslide deorij

Qao

Older alluvium 

UNCONFORMITY

Santa Clara Formation 
(non-marine, gravel, 
sand and clay)

UNCONFORMITY

Alum. Rock Rhyolite 
of Crittendcn, 1951

Orindo Formation 
non-marine conglomerate 
sandstone, red siltstone 
Tb -b«««lt

Briones Sandstone 
(marine sandstone and 

. siltstone, upper Miocene)

Monterey Shale 
Claremont Shale Member 

(siliceous shale, mid. Miocene)

Temblor Sandstone 
(marine middle Miocene) 

UNCONFORMITY

Marine sedimentary rocks 
KshandKss, Berryessa Form.

otCrittenden,!95l 
Ksh, micaceous shale 

,K », sandstone 
KCg, Oakland Conglomerate

otCrittenden,l95l

\i£.

Serpentine- 
sc, silica-carbonate rock

Franciscan rocks 
fs, undiff. sandstone, 
(graywacke and micac. shale) 
fc, chert 
fg, greenstone

?l, glaucophane blue schist 
, mixed rocks, mostly «*t'co- 

ccews shoU orAiltsrene, 
pen/asiydy sheared; contains 
fraqments mostly of graytuacke 
 Sandstone

Contact
(dashed where gradational 
or approximately located)

Fault
(dashed where inferred; 
dotted where concealed 
U-uprhrown block, 0* down- 
thrown block, relatively, 
single arrow Indicates 
observed dip of fault-, 
double parallel arrows indi-
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Qbs

Qg
Qd

Qa

DESCRIPTION OF MAF- UNITS

SURFICIAL SEDIMENTS 
Beach sand; near Carmel Beach Includes (near-shore) sands just offshore

River sand and gravel 

Dune sand 

Alluvium

LANDSLIDE DEBRIS Some or parts of some may be very young and possibly actively moving. Half arrows 
show direction of downslope movement

OLDER SURFICIAL SEDIMENTS (DISSECTED) 
Older dune sand

Older alluvium and terrace gravel and sand; at Monterey contains Pholas-bored pebbles at base and 
Into underlying Monterey Shale

Marine terrace sand and gravel

AROMAS SAND (Pleistocene) Aromas Red Sands of Alien (1946) and Bowen (1965). Nonrnarfne; yellowish- 
brown to grayish-orange fine sand

QTpJ PASO ROBLES FORMATION (P11ocene(?) and Pleistocene) Old alluvium deposited In a valley. Light-gray 
  ' gravel, sand, and clay

"SEDIMENTARY DEPOSITS Seismic characteristics suggest poorly bedded sands and gravels; stratigraphic 
position unknown

^SEDIMENTARY ROCKS Mudstone and coarse-grained, arkosic sandstone; marine; middle or late Tertiary

SANTA MARGARITA(T) SANDSTONE (Miocene) Marine and brackish-marine, white, friable, fine- to coarse­ 
grained, arkosic sandstone; upper Miocene, possibly lower Pliocene

MONTEREY SHALE (Miocene) Siliceous marine deposits
Dlatomlte (Canyon del Rey Dlatomlte Member of Bowen. 1965), white, soft, punky. commonly sllty; 

Delmontlan Stage!/(type) Of Klelnpell (1938), upper Miocene

Siliceous shale (Aquajlto Shale Member of Bowen, 1965), light-brown to white, hard, brittle, platy; 
Mohnlan Stage, upper Miocene

Semi-siliceous shale, thin-bedded, yellowish-brown, foramlnlferal; Includes Interbedded yellowish- 
brown slltstone; Lulslan Stage, middle Miocene

MARINE SANDSTONE Buff to light-gray, friable arkosic sandstone; locally pebbly; In San Jose Canyon 
area contains Interbedded conglomerate; middle Miocene; possibly In part upper and lower Miocene

Sandstone as above, upper part (mapped as Los Laureles Sandstone Member of Monterey Formation by 
Bowen. 1965)

Volcanic rocks. Flows and flow-breccias of basalt and basaltic andeslte (carmelolte of Lawson, 1893) 

Sandstone as above, lower part (napped as Los Tulardtos Member of Chamlsal Formation by Bowen, 1965)

RED BEDS OF ROBINSON CANYON Robinson Canyon Member of Chamlsal Formation of Bowen (1965). Terrestrial; 
red to gray arkosic sandstone, slltstone, and conglonerate; middle and possibly lower Miocene

CARMELO FORMATION OF BOWEN (1965) (Paleocene) Carmelo Series of Lawson (1893); marine; Interbedded 
sandstone, slltstone, mudstone, and cobble-pebble conglomerate

Cobble and boulder conglomerate, mostly of granitic detritus

GRANITIC ROCKS Light-gray crystalline rocks composed of about 2/3 feldspars. 1/3 quartz, and small 
amounts of blotlte and hornblende; age, Cretaceous(T) 
granodlorlte, porphyrltlc

Granodlorlte 

Quartz dlorlte 

METAMORPHIC ROCKS Blotlte schist-gneiss and mixtures of granitic rocks

gd

qd

ms
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Qa Qls

HCH-N.CSUH

Surficial deposits

Qa; alluvium * 
Qls; landslide debris

Unconformity r

Older alluvium 

Unconformity

P Rhyolite

Tan rhyolitic to 
odacitic felsite, 
rhighly fractured,
(intrusive and
extrusive)

Nonmarine sedimentary
rocks ) o

Weakly indurated, 
greenish-gray clay, 
few thin hard 
calcareous lenses, 
and gray to tan 
sandstone and 
pebble conglomer­ 
ate containing 
debris from 
Franciscan rocks

Local Unconformity

o-

Tmss

Tmsi^J

Tso

Marine sedimentary 
rocks

  Tmss; light gray 
arkosic sandstone; 
some beds hard, 
calcareous, pebbly, 
with abundant clam 
shells; minor gray 
siltstone 

Tmsl; light gray 
to brown siltstone, 
massive to 
indistinctly bedded, 
argillaceous to ' 
sandy  

Tmsh; siliceous 
shale, gray-white 
brittle, thin- 
bedded, 

.Tso; Sobrante 
Sandstone, tan, 
massive, fine­ 
grained, arkosic, 
locally pebbly at 
base

Unconformity

Fanoche Formation 
(marine)

Kp; clay shale, 
gray, micaceous, 
argillaceous to 
sllty, minor thin 
sandstone beds, 

Kps; sandstone, tan, 
hard, arkosic, 
locally contain 
large concretions, 
some interbedded 
clay shale 

Kpc; conglomerate 
composed of cobbles 
of granitic and 
dioritic rocks ^ 
porphyritic rocks, 
quartzite and 
black chert in 
matrix of brown 
sandstone

D.
9

Knoxville Formation

JKkj dark, micaceous 
shale, minor thin 
sandstone 

JKc; conglomerate and
dark sandstone, minor 
shale

sp gb

HCH-S

Mafic and Ultramafic 
rocks

sp; serpentine
gb; gabbro-diabase,

partly serpentin-
ized

*8 fc fs gl

Franciscan /assemblage

(Pervasively sheared and 
slightly metamorphosed; 
locally highly metamor­ 
phosed)

fg; greenstone
fc; chert
fs; sandstone (graywacke),

and shale, sheared 
gl; glaucophane schist

25
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by
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1980
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Description of Map Units 

RECENT STREAM GRAVEL 

RECENT FLOOD -PLAIN ALLUVIUM

OLDER ALLLVIUM, divided into: 

Unit 1

) Unit 2

P Unit 3

Unit A

LIVERMORE GRAVELS OF CLARK (1930) (Pliocene and Pleistocene)~Brovn to

and greenish-blue silty clay or claystone.' Contains scattered vertebrate 
fossils

GREEN VALLEY AND TASSAJARA FORMATIONS, UNDIVIDED, OF CLARK (1943) (Plio­ 
cene and Pleistocene) Red and maroon conglomerate, brown sandstone, 
blue, gray, brown, and red siltstone and claystone with minor 
gray limestone, lignite, and tuff

NEROLY SANDSTONE (Miocene) Blue sandstone, brown shale, and minor 
brown siltstone, andesitic tuff, and conglomerate

CIERBO SANDSTONE (Miocene) Gray, brown, and white sandstone with 
^ minor conglomerate, brown tuff, and carbonaceous brown shale. 

Ostrea and Modiolus shells common near base

BRLONES SANDSTONE (Miocene) Gray, calcareous sandstone with pebbly 
shelly conglomerate near middle and minor yellow limestone. 
Abundant Ostrea shells in conglomerates

OURSAN(?) SANDSTONE (Miocene) Brown sandstone with minor shelly 
and pebbly conglomerates

TESLA FORMATION (Paleocene and Eocene) White and buff sandstone a.id 
carbonaceous shale with minor lignite and white to light-blue 
clay

GREAT VALLEY SEQUENCE (Jurassic and Cretaceous) Brown, massive,- ̂  
places concretionary sandstone, brown thinly bedded siltstone 
and shale with scattered conglomerate lenses, grayish-brown 
carbonaceous shale, and dark-gray to black concretionary shale 
with minor fossiliferous sandstone

FRANCISCAN ASSEMBLAGE (Jurassic and Cretaceous) Gray-green sandstone 
and shale and red and green chert with minor greenstone, con­ 
glomerate, diabase, serpentinite, limestone, and blueschist

27
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I " I"1-1
Surficial deposits

Qa; alluvium
Qls; landslide debris

Unconformity

Older alluvium

Qoc; younger 
terrace 
alluvium

Qoa; older
alluvium, 
dissected, 
locally 
deformed

Unconformity

Nonmarine sedimentary 
rocks

Tps;

Tpc;

weakly
consolidated
light gray  
pebble
conglomerate,
sandstone
and greenish
clay
mostly
greenish clay

Tn

Neroly Formation

Brackish-marine (?) 
and nonmarine pebbly 
blue and gray 
sandstone  

llmss

Nonmarine sedimentary 
rocks

Light gray, 
  pebbly sandstone 
and clay

Unconformity

Km

Moreno Shale

Marine clay, shale

Kps

Fanoche Formation

Marine, light. 
gray, arkosic 
sandstone, with 
concretions, and 
some interbedded 
micaceous shale 29
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PRELIMINARY GEOLOGIC MAP OF THE TRACY QUADRANGLE. SAN JOAQUIN COUNTY. CALIFORNIA

by 

Thomas W. Dlbblee. Jr.
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by
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1971
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EXPLANATION

SEDIMENTARY ROCKS

CO'S

01 
<
z 
cr
UJ

<
D 
O

Temblor formation
Fanglomerate grading upward into

gravel and diatomaceous shale

IGNEOUS AND METAMORPHIC ROCKS

Volcanic breccias and tuffs

Rhyolite
Massive and laminated flows; 
also some andesite and basalt

Vent tuffs and breccias 
Rhyolitic; mark ancient volcanic vents

cr 
<
cr
UJ

Granodiorite, some granite, and gneiss 
Locally intruded by rhyolite porphyry dikes and sills

(fl
D 
0

UJ
cr 
u

U

Gabilan limestone 
Marble, with some quartzite and schists

CLQ:
D
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BEAR VALLEY

SCALE 1:31680 

0 1MILE

CONTOUR INTERVAL 50 FEET 
DATUM IS MEAN SEA LEVEL

_..._.

GEOLOGIC MAP OF PINNACLES NATIONAL MONUMENT 
SHOWING LOCATIONS OF WELLS, CALIFORNIA

Geology modified by R. E. Evenson, 1959, 
after Philip Andrews. 1936
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MAP MF-311
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PRELIMINARY GEOLOGIC MAP OF THE SAN FRANCISCO SOUTH QUADRANGLE 
AND PART OF THE HUNTERS POINT QUADRANGLE, CALIFORNIA

by
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1971
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SCALE 1:24000 

O 1 MILE

.5 0

ARKAL AND KNC.INEKRINC CEOLOGY OF THK OAKLAND EAST QUADRANGLE, CALIFORNIA
llv

38 Figure 19



Kl
ffi 
ttfH!

r;ii  i 
fcr

;II
i<

I5*>*
rlfl*

  a

 5

JB!' 
\*r$ *lfSi

: i i 
:?

lu l<li. K Untu

I
; t?2?
*ss£r

I

ii

il
iiHIj

iiffffi*  sl^ >i?

y^ hi 1» i<t Irri ???

.a

ippii   f^rlif&i^
rll^i

 ;?

 -

HitlBl

i mil - ^1:

r K

SilJ

Sf'W:

« z

JURASSICI7* AND CRETACEOUSCRETACEOUSQUATERNARY



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

1 « '' - 3° 
I Municipal PI

! FORT MASON '
I MILITARY RE
I

PROFESSIONAL PAPER 782 
PLATE 1

90' watdj 

100'Om ,

u f3 
68' QuV 1

LZ 
' watef KJs_

TELEGRAPH HILL
-FO, « p6'sandy^lay 
78' Qu-f 43' sand, clayis.

PACIFIC HEIGHTS

RINCON

rou

fc

SCALE 1:24000

0 1 MILE

1 .5 0
I  I I  I 1  I i  i i  i i-

1 KILOMETER

GEOLOGIC MAP OF THE SAN FRANCISCO NORTH QUADRANGLE, SAN FRANCISCO AND MARIN COUNTIES, CALIFORNIA

Geology mapped in 1948-61 by Julius 
Schlocker, M. G. Bonilla, D. H. Radbruch. 
C. A. Kaye. and W. I. Konkoff
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EXPLANATION

Landslide debris
Clayey, silly sand that has moved down steep

slope on Yerba Buena Island.

Sand, clay, or miscellaneous refuse

Reworked colhxvium
Silty. clayey sand derived from underlying sandstone of the

Fraacitccm group; moved dovmslope by water and gravity;
in places reworked ay wind.

>-

< 
z S

Bay mud
Sandy, clayey silt with shells and other organic material. 

Underlies most artificial fill.

^ \

Merritt sand
Beach or near-shore deposit of slightly clayey, 

silty sand.

Temescal formation
AUutial-fan deposit comprising interfingering 

lenses of clayey gravel, sandy silty clay, and 
sand-day-silt mixtures.

Alameda formation
Upper exposed few feet composed of sandy, siUy clay with few 

pebbles; lower part consists of continental and marine sand, 
clay, gravel. Maximum known thickness, 1,050 feet.

Knoxville formation (Jurassic)
Shale with some beds of graywacke.

W Franciscan group 
(Jurassic and Cretaceous)

Graywacke with small amounts of shale.

en
z> 
O 
ui 
O

cc 
u

 in 
in

Contact

Indefinite contact
Includes gradational contacts, inferred contacts, and indefinite 

boundaries of surficial deposits.

Approximate boundaries of former shores, ponds, 
tidal flats, and streams now filled or concealed

After unpublished U. S. Coast and Geodetic Survey planetable 
sheets nos. XXIV and XXV, U. S. Coast Survey, San 
Francisco Bay, Calif., 1856.
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MISCELLANEOUS GEOLOGIC INVESTIGATIONS 
MAP 1-239

Elev. 0 ft. 14 ft water; 34.5 ft soft, slty, 
bl mud; 3.5 ft moist, y, very sdy cl, 
clam shl; 2 ft bl gy s; sm amount of si 
and ore mat; 16 ft gy s w streaks of 
y cl; 7 ft hd bl cl; 4 ft tough, bl gn cl w 
pockets of f s; 3.5 ft tough bl cl w 
peaty veg mat; 2.5 ft bl cl; 4 ft dk gn 
cl w some s, mica, f shl; 3 ft same mtl; 
increase in s; sm pockets of f b s; 2 ft 
very sdy cl; 14.5 ft bl cl some s; 
4 ft bl gn cl w pockets of f b s; 0.5 ft bl 
gn cl w gr up to 1'; 18.5 ft moist, bl cl; 
6 ft soft cl, dk bl; f s in streaks and 
pockets; 2 ft st, compact, bl cl; 9.5 ft 
moist bl cl; occasional streaks of veg 
mat; 1 ft hd layer dry, gn cl; 1 ft moist 
s w only enough cl to give cohesion. , 
Total depth 153 ft.

Elev. 0 ft. 17 ft water; 10 ft rriud, 30% 
s; 11 ft cl, 10-40% s. Total depth 38 ft.

TREASURE ISLAND
mvi .mm

TREASURE 
ISLAND

YERBA BUENA 
ISLAND

Elev. i 
br to 
depth

ev. 0 ft. 46 ft water; 7.5 ft f sdy si, 
very soft; 6.5 ft hd, sdy cl; 4 ft firm, cly 
s; 2 ft hd sharp compact s; 9 ft mixed s 
and cl, cl increasing w depth; 13 ft st, 
slty, bl cl; 19 ft compact bl cl, some 
veg mat; 13 ft slightly sdy, bl cl, w 
streaks of s, and pockets of shl; 10 ft 
soft, damp, bl cl w increase of s; 3 ft 
hd s, some shl; 22 ft soft, damp, bl cl, 
w a few s streaks and shl pockets, 
grading to st bl cl. Total depth 155 ft. 31

YERBA BUENA

Elev.  21 ft. 47 ft surface muck 
30 ft soft bl cl; 30 ft s; 5 ft st bl cl; 
5 ft s; 55 ft soft bl cl; 61 ft st gy and y 
cl; 59 ft s. Total depth 292 ft.

'ghthouse

Elev. 0 ft. 95 ft water; 52 ft surface 
muck consisting of bl cl w some fairly 
c s; 14.5 ft st bl cl; shattered rk frag 
in y gy cl. Total depth 161.5 ft.

\ MIDDLE HAR3:

\
.-'^

O
\ \-^: 

\
Lighthouse^.

SCALE 1:24000 
o 1 MILE

1000 1000 3000 4000 5000 6000 7000 FEET

I  1
5 

I  I i i I-=T-
1 KILOMETER

AREAL AND ENGINEERING GEOLOGY OF THE OAKLAND WEST QUADRANGLE. CALIFORNIA
By

Dorothy H. Hadbruch 

I JJ.17
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PROFESSIONAL PAPER 782 
PLATE 1

SCALE 1:24000 

0 1 MtLE

.5 1 KILOMETER

GEOLOGIC MAP OF THE SAN FRANCISCO NORTH QUADRANGLE, SAN FRANCISCO AND MARIN COUNTIES, CALIFORNIA

44

Geology mapped in 1943-61' by Julius 
Schlocker. M. G. Bon,':a. D. H. Radbruch. 
C. A Kaye. and W. I. ".:-,*off

Figure 22



E3CPIAHATHJI

[5^1
Artificial fill

Biy mud Alluvium and cclluvlum Landslide debris

pau"|
^differentiated Quatenary deposits

Qtc, Qts, and Qtb shows In parentheses
 here known- may also Include Qaf, 9m, Qae, Qls, Qsu. Qsl and Qg

Qtc, Temescal Foraatlon. dark aUjvlumj 'Qts), alluvial material
derived from the San Antonio Formation; (Qtb), material contemporaneous

with Qtc and Qts deposited by stream* flowing from Berkeley Hills

  Indicates 1*mm.al Formation overlying ipper member of San Antonio Formation.

Qsa. upper member, clay, silt, and Mnd, and gravel: 
Qsl, lover member, gravel vtto sllty clay Matrix.

IFnnsmril (ravel, sand, and clay

|T1 .Tn | 
15. Leana Rhyollte: Tn. H.  «-rae Rhyollte

West of K?raca fault of Moraea fault

EDLEU
Siesta Fjraattcn 

Sllty clayrtmv and

 Oon'rm C

sadlBer.'ary rorks ,. ... 
than formations of th? 
Centra Cc»ts Craif recog­ 
nized vest =r the Hcraja 
fault, and FlECle toff. 
Tcp.

flan Pablo Foraatlon 
Predominantly sandstone 

e, 1953)

Brlones Sandstomt, Tb 
 ercules Shale miatii-T, Thl

ED
Rodeo Shale

Bambre Sandstone

EJ
Tlee Shale-

Ounan Sandstone 

Shale

Sobrante Fcraatlon 
Sandstone and sjltston*

s
Markley SanSstme 

In this area predominantly cUy shal* (>e> table)

Ikrtlne: rsraatlon 
Sandeton? and zlltst'i-

El |
t-Mut Snal- y

Oakland

Serp-ntlne

Crt tar-out sar.i- 
tt-xir unltr. un-

Shale- plij^lnart:v<1 " 

Fandsi.^i^ unit,
___,  "vlth alnor amounts 
^^ of slllce<iu shal* 

tcx> small to show
Sandstone, shale, conglomerate °° tlw **p-

DEI
Oahtro

ra
!!pver Cr-ta-

msj Includ* 
unrecognized 
Eurtne rocks.

Knorrllle Fcrmitlon 
Shale, mandstone. and alacr ce

Sandstone and shale 
 'Includes nail urants 

of chert, gre*"** ««i 
serpentine, and meta- 
morbhlc rocks tco smmll 
 o show on th» mmp. or 
shown by Lamon (191>>) 
but now covered by 
streets and buildings.)

 Chert and shale

45

M»fME5iTM i rock*

(Includes slllcf-carKnate 
rock probaMy d-rived 
from serpentine Intru­ 
sive Into rock* cf the 
Franciscan group.)
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LA WHENCE STRAWBERRY CANYON

BERKELEY MEMORIAL STADIUM

FHim

SCALE 1:24000 
o 1 MILE

1000 1000 2000 3000 4000 5000 6000 7000 FEET

1 KILOMETER

PRELIMINWS 6EOffl&6 MAP AND 
EN6INE.ERJNC, GEOLOGIC INFORMATION, 
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DCPTHY RADBRUCH < J.Z.CASE, 1967
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CALIFORNIA DIVISION OF MINES AND GEOLOGY 
JAMES E.SLOSSON, STATE GEOLOGIST

PLANNING I* CENTRAL AND/SOUTHEASTERN MARIN COUNTY.CAUKdMNlA 
1 - ' OFR 76-2 S.F. PLAT$ ID 

SOUTH CENTRAL M^RIN

POINT "BONITA

SCALE 1:12,000

GEOLOGY OF THEtOWER ROSS VALLEY, CORTE'MADERA 

HOMESTEAD VALLEY, TAM^LPAIS VALLEY^ENNESSEE^VALLEY,

AND ADJACENT AREAS* 

MAR|N COUNTY, CALIFORNIA

CompiUd by So I* A J. Rice and Thcodor* C Smith 

1976
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CORRELATION OF MAP UNITS

ALLUVIAL DEPOSITS
ESTUARINE 

DEPOSITS
MARINE 

DEPOSITS
UNDIFFERENTIATED 

DEPOSITS

QhSC
L^Qhac

Qham Qhaf Qhafs

Qu

Holocene

10.000 years 
before present

Pleistocene

QUATERNARY

1.8 million years 
before present

Pliocene TLRTIARY 

PRE-TERT1ARY

DESCRIPTION OF MAP UNITS

STRLAM CHANNELS - Open alluvial channels with movable beds, mapped where scale 
permits

COARSE-GRAINED ALLUVIUM - Unconsolidated, moderately sorted permeable sand 
and silt with coarse sand and gravel; more abundant toward fan heads

MEDIUM-GRAINED ALLUVIUM - Unconsolidated moderately sorted moderately sorted 
permeable fine sand, silt, and clayey silt with a few thin beds of coarse sand

FINE-GRAINED ALLUVIUM - Unconsolidated plastic moderately to poorly sorted car­ 
bonaceous silt and clay

TINE-GRAINED SALT - AFFECTED ALLUVIUM - Unconsolidated plastic moderately to 
poorly sorted carbonaceous silt and clay. Irregularly bedded with carbonate nodules

BAY MUD - Unconsolidated water-saturated dark plastic carbonaceous clay and silty clay

Br:ACH AND DUNE SAND DEPOSITS - Loose well-sorted fine- to medium-grained sand

LATE PLEISTOCENE ALLUVIUM - Weakly consolidated slightly weathered poorly sorted 
irregularly interbedded clay, silt, sand, and gravel

PLEISTOCENE BEACH AND DUNE SAND DEPOSITS (MERRIT SAND) - Loose well- 
sorted fine'to1 medium sand

EARLY PLEISTOCENE ALLUVIUM - Moderately consolidated deeply weathered poorly
sorted irregularly interbedded clay. silt, sand, and gravel 

MARINE TERRACE DEPOSITS - Weakly consolidated slightly weathered sand and gravel

COLMA FORMATION - Pale, loose or friable well-sorted fine- to medium-grained sand­ 
stone with subordinate gravel, sandstone, silts tone, and claystone

UNDIVIDED QUATERNARY DEPOSITS - Not recognizable as discrete map units because
original form obliterated by urbanization 

UNDIVIDED BEDROCK - Older than Pleistocene

This site is on Plio-Pleistocene alluvium equivalent to the 

Santa Clara Formation (E.Helley,personal communication,1991)
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'    s ,

PROFESSIONAL PAPER 943 
PLATE 2

SCALE 1:125000 

4
IO MILES

10 KILOMETERS

GEOLOGIC MAP OF THE FLATLAND DEPOSITS OF THE NORTHEASTERN PART OF THE SAN FRANCISCO BAY REGION

Ceolopy by D. B. Burke, K. i. Helley, K. R. LaJoie. 
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Surficial deposits

Qaf; aan-made fill 
Qbm; bay mud 
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Older alluvium
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Konmarine sedimentary 
and volcanic rocks
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Marine sedimentary 
rocks

Tmsu;' Bands tone,
bluish-gray, 
massive, locally 
pebbly

TMS; sandstone,
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fossiltferous

Tmsl; -siltstone and 
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gray, massive, 
locally sandy
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 udxtone, Rrav- 
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massive to Khalv

Panoche Formation

Kps; arkoslc sandstone, 
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Kp; micaceous nhale, 
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CORRELATION OF MAP UNITS

ALLUVIAL DEPOSITS
ESTUARINE 

DEPOSITS
MARINE 

DEPOSITS
UNDIFFERENTIATED 

DEPOSITS

Qhaf Qhafs

Qps Qu

Holocene

10.000 years 
before present

Pleistocene

QUATERNARY

1.8 million years 
before present

Pliocene TMRTIARY 

PRE-TERTIARY

Qhafs

DESCRIPTION OF MAP UNITS

STREAM CHANNELS -Open alluvial channels with movable beds, mapped where scale 
permits

COARSE-GRAINED ALLUVIUM - Unconsolidated, moderately sorted permeable sand 
and silt with coarse sand and gravel; more abundant toward fan heads

MEDIUM-GRAINED ALLUVIUM - Unconsolidated moderately sorted moderately sorted 
permeable fine sand, silt, and clayey silt with a few thin beds of coarse sand

FINE-GRAINED ALLUVIUM - Unconsolidated plastic moderately to poorly sorted car­ 
bonaceous silt and clay

1 1NE-GRAINED SALT- AFFECTED ALLUVIUM - Unconsolidated plastic moderately to 
poorly sorted carbonaceous silt and clay. Irregularly bedded with carbonate nodules

BAY MUD - Unconsolidated water-saturated dark plastic carbonaceous clay and silty clay

BEACH AND DUNE SAND DEPOSITS - Loose well-sorted fine- to medium-grained sand

LATE PLEISTOCENE ALLUVIUM - Weakly consolidated slightly weathered poorly sorted 
irregularly interbedded clay, silt, sand, and gravel

PLEISTOCENE BEACH AND DUNE SAND DEPOSITS (MERRIT SAND) - Loose well- 
sorted finest? medium sand

EARLY PLEISTOCENE ALLUVIUM - Moderately consolidated deeply weathered poorly 
sorted irregularly interbedded clay, silt, sand, and gravel

MARINE TERRACE DEPOSITS - Weakly consolidated slightly weathered sand and gravel

COLMA FORMATION - Pale, loose or friable well-sorted fine- to medium-grained sand­ 
stone with subordinate gravel, sandstone, siltstone, and claystone

UNDIVIDED QUATERNARY DEPOSITS - Not recognizable as discrete map units because 
original form obliterated by urbanization

UNDIVIDED BEDROCK - Older than Pleistocene
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CORRELATION OF MAP UNITS

ALLUVIAL DEPOSITS
ESTUARINE 
DEPOSITS

MARINE 
DEPOSITS

UNDIFFERENTIATED 
DEPOSITS

Qhaf Qhafs

Qps

Qpmt
P1 
!Qpmc

Qu

Holocene

10.000 years 
before present

Pleistocene

1.8 million years 
before present

Pliocene

QUATERNARY

TliKTlARY 

PRE-TERTIARY

G2.GOF 

G4 
G3

G7.GGC

DESCRIPTION OF MAP UNITS

STRLAM CHANNELS - Open alluvial channels with movable beds, mapped where scale 
permits

COARSE-GRAINED ALLUVIUM - Unconsolidated, moderately sorted permeable sand 
and silt with coarse sand and gravel; more abundant toward fan heads

MEDIUM-GRAINED ALLUVIUM - Unconsolidated moderately sorted moderately sorted 
permeable fine sand, silt, and clayey silt with a feu- thin beds of coarse sand

FINE-GRAINED ALLUVIUM - Unconsolidated plastic moderately to poorly sorted car­ 
bonaceous silt and clay

FINE-GRAINED SALT - AFFECTED ALLUVIUM - Unconsolidated plastic moderately to 
poorly sorted carbonaceous silt and clay. Irregularly bedded with carbonate nodules

BAY MUD - Unconsolidatcd water-saturated dark plastic carbonaceous clay and silty clay

BF:ACH AND DUNE SAND DEPOSITS - Loose well-sorted fine- to medium-grained sand

LATE PLLISTOCLNE ALLUVIUM - Weakly consolidated slightly weathered poorly sorted 
irregularly interbedded clay, silt, sand, and gravel

PLEISTOCENE BEACH AND DUNE SAND DEPOSITS (MERRIT SAND) - Loose well- 
sorted fine'ltf medium sand

EARLY PLEISTOCENE ALLUVIUM - Moderately consolidated deeply weathered poorly 
sorted irregularly interbedded clay, silt, sand, and gravel

MARINE TERRACE DEPOSITS - Weakly consolidated slightly weathered sand and gravel

COLMA FORMATION - Pale, loose or friable well-sorted fine- to medium-grained sand­ 
stone with subordinate gravel, sandstone, siltstone, and claystone

UNDIVIDED QUATERNARY DEPOSITS - Not recognizable as discrete map units because 
original form obliterated by urbanization

UNDIVIDED BEDROCK - Older than Pleistocene
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CORRELATION OF MAP UNITS

ALLUVIAL DEPOSITS
ESTUARINE 

DEPOSITS
MARINE 

DEPOSITS
UNDIFFERENTIATED 

DEPOSITS

Qhaf Qhafs

Ops Qu

Holocene

10.000 years 
before present

Pleistocene

QUATERNARY

1.8 million years 
before present

Pliocene TKRTIARY 

PRE-TERT1ARY

MIL.SUN 
AGN<

CAL
Qhafs

FRE.MSJ

DESCRIPTION OF MAP UNITS

STRLAM CHANNELS - Open alluvial channels with movable beds, mapped where scale
permits

COARSE-GRAINED ALLUVIUM - Unconsolidated. moderately sorted permeable sand 
^ and silt with coarse sand and gravel; more abundant toward fan heads 

I Qham|! MEDIUM-GRAINED ALLUVIUM - Unconsolidated moderately sorted moderately sorted 
  IT------I permeable fine sand, silt, and clayey silt with a few thin beds of coarse sand

FINE-GRAINED ALLUVIUM - Unconsolidated plastic moderately to poorly sorted car­ 
bonaceous silt and clay

FINE-GRAINED SALT - AFFECTED ALLUVIUM - Unconsolidated plastic moderately to 
poorly sorted carbonaceous silt and clay. Irregularly bedded with carbonate nodules 

Qhbm 5- BAY MUD - Unconsolidated water-saturated dark plastic carbonaceous clay and silty clay

BF.ACH AND DUNE SAND DEPOSITS - Loose well-sorted fine- to medium-grained sand

LATE PLEISTOCENE ALLUVIUM - Weakly consolidated slightly weathered poorly sorted 
irregularly interbedded clay, silt, sand, and gravel

PLEISTOCENE BEACH AND DUNE SAND DEPOSITS (MERRIT SAND) - Loose well- 
sorted fine'ttf medium sand

EARLY PLEISTOCENE ALLUVIUM - Moderately consolidated deeply weathered poorly 
sorted irregularly interbedded clay, silt, sand, and gravel

MARINE TERRACE DEPOSITS - Weakly consolidated slightly weathered sand and gravel

COLMA FORMATION - Pale, loose or friable well-sorted fine- to medium-grained sand­ 
stone with subordinate gruvcl, sandstone, siltstone, and claystone

UNDIVIDED QUATERNARY DEPOSITS - Not recognizable as discrete map units because 
original form obliterated by urbanization

UNDIVIDED BEDROCK - Older than Pleistocene
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CORRELATION OF MAP UNITS

ALLUVIAL DEPOSITS
ESTUARINE 

DEPOSITS
MARINE 

DEPOSITS
UNDIFFERENTIATED 

DEPOSITS

Ohaf Ohafs

GOps

Qpmt
P1 
iQpmc

Qu

Holocene

10.000 years 
before present

Pleistocene

QUATERNARY

1.8 million years 
before present

Pliocene TMRTIARY 

PRE-TERTIARY

Qhsc

SNL<
LIV<
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It Qham*
I*--->-»^... . C

Ohaf

Ohafs
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LLNL-NW< 
LLNL-E

DESCRIPTION OF MAP UNITS

STRLAM CHANNELS - Open alluvial channels with movable beds, mapped where scale 
permits

COARSE-GRAINED ALLUVIUM - Unconsolidated, moderately sorted permeable sand 
and silt with coarse sand and gravel;more abundant toward fan heads

MEDIUM-GRAINED ALLUVIUM - Unconsolidated moderately sorted moderately sorted 
permeable fine sand, silt, and clayey silt with a few thin beds of coarse sand

HNE-GRAINED ALLUVIUM - Unconsolidated plastic moderately to poorly sorted car­ 
bonaceous silt and clay

TINE-GRAINED SALT - AFFECTED ALLUVIUM - Unconsolidated plastic moderately to 
poorly sorted carbonaceous silt and clay. Irregularly bedded with carbonate nodules

BAY MUD - Unconsolidated water-saturated dark plastic carbonaceous clay and silty clay

HKACH AND DUNE SAND DEPOSITS - Loose well-sorted fine- to medium-grained sand

LATE PLEISTOCENE ALLUVIUM - Weakly consolidated slightly weathered poorly sorted 
irregularly interbedded clay, silt, sand, and gravel

PLEISTOCENE BEACH AND DUNE SAND DEPOSITS (MERRIT SAND) - Loose well- 
sorted fine'W medium sand

EARLY PLEISTOCENE ALLUVIUM - Moderately consolidated deeply weathered poorly 
sorted irregularly interbedded clay, silt, sand, and gravel

MARINE TERRACE DEPOSITS - Weakly consolidated slightly weathered sand and gravel

COLMA FORMATION - Pale, loose or friable well-sorted fine- to medium-grained sand­ 
stone with subordinate grave), sandstone, siltstone, and claystone

UNDIVIDED QUATERNARY DEPOSITS - Not recognizable as discrete map units because 
original form obliterated by urbanization

UNDIVIDED BEDROCK - Ulder than Pleistocene
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CORRELATION OF MAP UNITS

ALLUVIAL DEPOSITS
ESTUARINE 
DEPOSITS

MARINE 
DEPOSITS

UNDIFFERENTIATED 
DEPOSITS
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Holocene

10.000 years 
before present

Pleistocene
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DESCRIPTION OF MAP UNITS

STRLAM CHANNELS - Open alluvial channels with movable beds^ mapped where scale 
permits

COARSE-GRAINED ALLUVIUM - Unconsolidated, moderately sorted permeable sand 
and silt with coarse sand and gravel; more abundant toward fan heads

MEDIUM-GRAINED ALLUVIUM - Unconsolidated moderately sorted moderately sorted 
permeable fine sand, silt, and clayey silt with a few thin beds of coarse sand

FINE-GRAINED ALLUVIUM - Unconsolidated plastic moderately to poorly sorted car­ 
bonaceous silt and clay

FINE-GRAINED SALT - AFFECTED ALLUVIUM - Unconsolidated plastic moderately to 
poorly sorted carbonaceous silt and clay. Irregularly bedded with carbonate nodules

BAY MUD   Unconsolidated water-saturated dark plastic carbonaceous clay and silty clay

BF.ACH AND DUNE SAND DEPOSITS - Loose well-sorted fine- to medium-grained sand

PLEISTOCENE BEACH AND DUNE SAND DEPOSITS (MERRIT SAND) - Loose well- 
sorted fine'ttf medium sand

EARLY PLEISTOCENE ALLUVIUM - Moderately consolidated deeply weathered poorly 
sorted irregularly interbedded clay, silt, sand, and gravel

MARINE TERRACE DEPOSITS - Weakly consolidated slightly weathered sand and gravel

COL.MA FORMATION - Pale, loose or friable well-sorted fine- to medium-grained sand­ 
stone with subordinate gravel, sandstone, siltstone, and claystone

UNDIVIDED QUATERNARY DEPOSITS - Not recognizable as discrete map units because 
original form obliterated by urbanization

UNDIVIDED BEDROCK - Older than Pleistocene
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»52'30"
EXPLANATION

Landslide debris
Clayey, silly sand thai has moved down steep

slope on Yerba Buena Island.

Sand, day, or miscellaneous refuse

Reworked colluvmm
Silly, clayey sand derived from underlying sandstone of the

Franciscan group; mooed downslope by water and gravity;
in places reworked by wind.

Bay mud
Sandy, clayey silt with shells and other organic material. 

Underlies most artificial fill.

Merritt sand
Beach or near-shore deposit of slightly clayey, 

silly sand.

 «
s;

Alameda formation
Upper expoved few feet composed of sandy, silty clay with few 

pebbles; lower part consists of continental and marine sand, 
clay, gravel. Maximum known thickness, 1,050 feet.

Knoxville formation (Jurassic)
Shale with some beds of graywacke. Franciscan group 

(Jurassic and Cretaceous)
Graywacke with small amounts of shale.

z 
tr

Temescal formation ;
Alluvial-fan deposit comprising intertingering | 

lenses of clayey gravel, sandy silty clay, and 
sand-clay-silt mixtures. ' 

\

O
LJ

J UJ1g
!u
r 01
! <
I CE

SECTION ALONG LINE A-A' 
Vtrtkml itimntion 7X
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EXPLANATION

GEOLOGIC PERIODS
AND APPROXIMATE

AGES IN YEARS

QUATERNARY PERIOD
RECENT EPOCH 

(few fhousond years)

PLEISTOCENE EPOCH 
(few thousand to 

one million years)

GEOLOGIC FORMATIONS

TERTIARY PERIOD
MIOCENE EPOCH

(IO to 15 million years)

CRETACEOUS(T) PERIOD 
(60 to MO million years )

Scnta Margarito formation 
Fine-to coarse-groined buff to gray 
sandstone probably deposited below 

sea level. Includes coarse fault breccia 
of black chert fragments 

near Sur fault.

JURASSIC PERIOD 
UPPER JURASSIC EPOCH 
(NO fa I2O.million years)

PRE-JURASSIC PERIOD
(Age unknown but probobly  

over 200 million years)

Crave/s and sands recenffy deposited

Highest terrace grove/s deposited by

Exposed where Big Sur River crosses

Franciscan volcanic* 
Dark fine-grained to porpnyritic 

. igneous rocks' intruded into 
Franciscan sedimentary rocks

Jfch
Franciscan formation 

Sedimentary rocks 
Gray sondsfone (ss); bloc* snolefsn); 
>lack and red cherf fcnfi ;ong/omerofefcgJ

Sur serif* 

Coarse-bonded gneis^quortzire and 
ray God ton /imestore; derived from 
sedimentary rocks sy intense heat,

pressure, and cremicoi change.
Intruded by Son-0 toci'o granite.
(Outcrops on Pine Ridge trail)

Dip and strike of bed.. 
- Trace of fault exposed
  ̂   Foult location uncertan
    -Contact between root formations
   -  Contact position uncertain

SECTION ALON<i LINE AA* SHOWING ROCK FORMATIONS AND PROBABLE STRUCTURE

O ZOO 400 600 800 FEET 

HORIZONTAL AND VERTICAL SCALE
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DESCRIPTION OF MAP UNITS 

EAST OF SOQUEL CREEK

COLLUVIUM
For description, see Vest of Sequel Creek column

ALLUVIAL DEPOSITS, UNDIFFERENTIATED
For description, BBC Vest of Sequel Creek column

YOUNGER FLOOD-PLAI: DEPOSITS (Holocene): Unconsolidated, relatively fine grained, 
heterogeneous deposits of sand and silt, ccuoonly vith relatively thin, 
discontinuous layers of clay. Gravel content increases tovard the Santa 
Cruz Mountain: and is locally abundant vithln channel and lover point bar 
deposits in n. tural levees and channels of meandering streamB. Thickness 
generally lesi than 20 ft. Moderate permeability and porosity. Depth to 
vater table c<ononly less than 5 ft. Relatively high susceptibility to 
flooding excejt *« areas protected by artificial levees. Gravel-rich layers 
may be used fir artificial ground-water recharge (Mulr, 1972). High liquefaction 
potential. Iicludes Metz, Mocho, and Corralitos Soil Series(Storie and others, 
1944)

OLDER FLOOD-PLAIN l.EPOSITS (Holocene): Unconsolidated, relatively fine grained 
sand, silt, arfl clay. More than 20G ft thick beneath parts of the Pajaro 
and San Lor en: t River flood plain. Lover parts of these thick- fluvial aggradatlonal 
deposits are 1ighly graveliferous, and serve as major ground-water aquifers 
beneath the FMaro YaTIe^^Muir. 1972). Rivers are presently entrenched as 
much as 20 ft belov surface of these deposits except along coast. Moderate 
permeability cad porosity. Depth to water table variable; generally more 
than 10 ft, ctnmonly less than 5 ft near coast. High susceptibility to 
flooding only near the coast. High liquefaction potential in areas where 
vater table hijh, elsewhere moderately high to moderately lov. Includes Pajaro, 
Sequel, Salinis, and Botella Soil Series

ALLUVIAL FAR DEPOSirS (Holocene): Unconsolidated, moderately to poorly sorted sand, 
silt, and gravtl, vith layers of Bilty clay. Generally coarsest nearest the 
mountain front. Thickness uncertain, but may locally be greater than 50 ft. 
Present strew i entrenched along entire fan. Depth to vater table ranges from 
10 to 20 ft; Ijcally perched vater tables nay occur. Moderate permeability. 
Relatively lot susceptibility to flooding. Possible area for ground-water 
recharge. Mot;ly moderately lov liquefaction potential but moderately high 
where vater st.urated and well-sorted sand and silt present. Includes Sequel 
and Salinas Sc il Series, and locally may Include Elder Soil Series

BASIN DEPOSITS
For descripticf, see West of Sequel Creek column

DUNE SAND (Holocew Unconsolldated, veil-sorted, fine- to medium-grained sand. 
Deposited as If.near strip of coastal dunes. May be as much as 80 ft thick. 
High porosity Jid permeability. Well - drained. Low susceptibility-to flooding. 
Moderately higi liquefaction potential. Soils poorly developed or absent. 
Accelerated erosion likely in areas where vegetation disturbed or removed

BEACH SAND
For description see Vest of Soquel Creek column

ABANDONED CHANNEL F'LL DEPOSITS (Holocene): Unconsolidated, plastic, poorly sorted 
clay, Bilty clay, and silt. Deposited within abandoned channels on younger 
and older f loo 1-plain deposits. Thickness generally less than 10 ft. Lov 
permeability. Poor drainage. High susceptibility to flooding. High liquefaction 
potential. Mar include Alviso, Clear Lake, and Soquel Boll Series

EOLIAN DEPOSITS OF SUNSET BEACH
For description, see Vest of Soquel Creek column

TERRACE DEPOSITS, ^DIFFERENTIATED
For descripticn see. Vest of Soquel Creek column

CONTINENTAL DEPOSITS, UNDIFFERENTIATED (Pliocene? and Pleistocene): Senlconsolldated, 
relatively fire grained, oxidized sand and silt. Generally underlie fluvial 
lithofacies (Caf). May represent highly veathered eollan deposits formed on 
Plioctne mar it* deposits (Purislaa FormatIon). Moderate permeability and porosity. 
Lov liquefaction potential. Erosion problems in areas where poorly consolidated 
parts of unit are exposed. Includes Moro CoJo Soil Series
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ME.OF SAN ANOREAS FAULT

Qa
Surficial sediments   

Qg-*tream gravel and sand 
Qa-alluvium

Qls Qlv |

Landslide rubble | 
Ols-landslide of non volcanic debris 
Qlv-landslide of volcanic debris

Oca
Oooj
Qoai
Qoai

Older alluvium
Ooa-undifferentiated

~Qoas-lowest(youngest) terrace deposits
QoajHntermediate terrace deposits I
Oca <-highest(ddest) terrace deposits

UNCONFORMITY

Olv

Boulder gravel of volcanic debris 
(Dos Picachos Gravels 
of Taliaferro 1945)

-QTs

Volley deposits (gravel, sand, silt) 
. QTs- Santa Clara Formation

<  (San Benlto Gravel of 
. Wilson, l943,Tollaferro,l945)
QTb-Ortvine bosoit*

Tn
Te

Sedimentary rocks
(weakly consolidated clastic sed­ 
imentary rocks of Pliocene age;  

- mapped as Purisima Formation 
by Taliaferro, 1945)

Tn-nonmarine sedimentary rocks 
(greenish gray to rarely reddish

Vclaystone, siltstoneand inter- 
bedded friable buff-gray sandst.)

Te-Etchegoin Formation (brownish 
gray thick bedded sandstone and 
minor interbedded gray micaceous 
siltstonej brackish-marine 8 marine)

a:
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Surficial deposits 
Og- sand and gravel of 
present stream channels 

Or-river sand 
Qa-valley alluvium

| Qls | 
Landslide debris

[ Cos Qoa
Oog

Older surficial deposits 
Cos-old dune sand 
Ooa-older alluvium 
Oog-older grovel and sand

UNCONFORMITY

Oar
  Aromas Sand

(of Alien, 1950; Bowen, 1965) 
(old wind-blown sand)

Paso Robles Formation 
(valley gravel,sand and clay)

Santa Margarita Sandstone 
(white, marine and terrest­ 
rial; upper Miocene)

Monterey Shale 
and unnamed units 

(marine, upper Miocene) 
Tmd-diatomite of Monterey Shale 
(Canyon del Rey Diatomite Member 
of Bowen, 1965)

Tm-siliceous shale of Monterey Shale 
(Aguejito Shato Member of Bowen,'fc>5) 

Tm*-unnamed sandstone (marine and 
terrestrial white arkosic sand- 

.stone ond conglomerate) 
Tmg-granitic conglom. and sandstone 

(terrtstr'l)f Tts
... . Marine Sandstone 
[light gray, middle Miocene; 
Los Laureles Sandst. Mbr. of 
monterey Fm. fit, Los Tularcitos 
Sandst. Mbr. of Chamfsai Fm, 
of Bowen, 1565)

UNCONFORMITY

tr.
<
z

lo:
UJ

UJ

I qm ; gd ; grd
Granitic rocks 

qm.primQrily quartz rnonzonite 
gd, prt manly granodiori4e 
gro,

Dioritic rocks 
had -hornblende- biotite 

quartz diorite to diorite

msc

Metasedimentary rocks

msc -mica-quartz plagioc lose schist
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Surficiol deposits 
Or, man mode rock fill 
Oa.alluvium, (gravel, sand ft clay) 
Qis, landslide debris

Qoa 
Older alluvium 

UNCONFORMITY

Santa Clara Formation 
(non-marine, gravel, 
 and and clay)

UNCONFORMITY

Alum.Rock Rhyolite 
of Crittenden, 1951

Orinda Formation 
non-marine conglomerate 
sandstone, redsillstone 
Tb-b.««'»t

Briones Sandstone 
(marine sandstone and 
siltstone, upper Miocene)

Monterey Shale 
Claremont Shale Member 

(siliceous shale, mid. Miocene)

Temblor Sandstone 
(marine middle Miocene) 

UNCONFORMITY

Marine sedimenrary rocks 
Kshand Kss, Berryessa Form.

of Crittenden, 1951 
Ksh, micaceous shale 
Kss, sandstone 
Keg, Oakland Conglomerate

of Crittenden ,1951

Serpentine 
se, silica-carbonate rock

Franciscan rocks 
fs, undiff. sandstone, 
(graywocke and micoc. shale) 
fc, chert 
fg, greenstone 
ol, glaucophone blue whist 
f, mixed rocks, mostly mfa- 
ct«ws shale arsilwone, 
pervasively sheared; contain* 
fragments moitly of grayiuacKc 
Sandstone

Contact
(dashed where gradationol 
or approximately located)

81

Fault
(dashed where inferred f 
dotted where concealed 
U-upihrown block, D- down- 
thrown block, relatively ̂  
single arrow indicates 
observed dip of fault; 
double parallel arrows indi­ 
cate probable lateral move-
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Surficiol deposits
Qg, stream gravel

and sand
Of, alluvial fan gravel 
Qa,alluvium (gravel,

sand and clay) 
Qls, landslide debris

Santa Clara Formation
(valley sediments,
gravel and clay)

UNCONFORMITY

§ 
O

Briones Sandstone 
(marine, Upper Miocene)

Monterey Shale
(Claremont Shale Member) 

Tm, siliceous shale 
TmOjday shale

UNCONFORMITY

UJ

Marine sedimentary rocks 
Ksh, micaceous shale, undivided 
Kshu and Kssu, Berryessa Form.

of Crittenden, 1950 
Kshu, shale 
Kssu, sandstone 
Kcgo,Oakland conglomerate

of Crittenden, 1950 
Kshl, Knoxville Formation of

Crittenden, »5O.micac. shale

8
UJ

UJ
or 
o

Serpentine UJ 
o

Ulcc o

fs fg fc-. f. . 4
Franciscan rocks 

fs,sandstone (graywacke) 
and micac. phyllitic shale 

fg, greenstone 
fc, chert
f, mixkd. rocks, mostly 

graywacke and shale 
pervasiYtty sheared 

gl, gUucopfcan* bla««ch»st

o

</>

a:
->
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'UNITS NORTHEAST 
OF SAN ANDREAS 

FAULT

Qa Qls

xSurficial sediments 
Qg; gravel and sand 

of strewn channels 
1 Qa; alluvium of flood

plains 
Qls; landslide debris

UNCONFORMITY

Qoa
Qoa 2
Qoa,

Older alluvium
Qoa; terrace-deposits
Qoa2 ; lower terraces
Qoai; higher, older .

terraces

UNCONFORMITY

  Valley sediments 
Santa Clara Formation 
or San Benit'o (jraveT*M 
of Wilson, (1943) 
QTs; weakly indurated 

gravel, or conglomer­ 
ate, sand and clay 

QTv; gravel of ande- 
sitic volcanic detritus 7

I I
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UNITS NORTHEAST
OF SAN ANOREAS

FAULT

Qa Qls

icSurficial sediments 
Qg; gravel and sand 

of stream channels 
I Qa; alluvium of flood

plains 
Qls; landslide debris

UNCONFORMITY

Qoa
Qoa 2

Qoaj

Older alluvium 
Qoa; terrace-deposits 
Qoa2 ; tower terraces 
Qoai; higher, older 

terraces

UNCONFORMITY

Valley sediments 
Santa Clara Formation 
or San Benito GraveT^ 
of Wilson, (1943) 
QTs; weakly indurated 

gravel, or conglomer­ 
ate, sand and clay 

QTv; gravel of ande- 
sitic volcanic detritus *j*
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UNITS SOUTHWEST
OF SAN ANDREAS

FAULT

Tvd Tvb Tvp kg Tm

121
36'37'30"

Surfi'cial deposits 
Qg; gravel and sand

of stream channels 
Qa; alluvium of small

valleys 
QJs; landslide debris

UNCONFORMITY I

Vallay deposits 
(Paso Robles Formation) 
QTp; greenish clays, 

sands and pebble 
gravel

f; landslide masses of 
Franciscan detritus 
at base of valley 

  deposits 
gs; Franciscan green­ 

stone detritus at base 
of valley deposits

UNCONFORMITY

 05

IT
0)1

Volcanic and 
sedimentary rocks

Ivd; intrusive dacite- 
rhyolite

Tvb; breccia of rtyolitic 
detritus

Tvp; Pinnacles Forma­ 
tion of Wilson, (1943) 
rhyolitic breccia and 
tuff- breccia

Tsg; terrestrial conglom­ 
erate of un&orted 
granitic detritus 
minor rhyolitic detritus

Tm; Monterey Shale, 
marine and bracki&h- 
tnarine; white- 
weathering siliceous 
shale; upper Miocene

T 15! 

T. 16!

UNITS NORTHEAST 
7.30- OF-SAN ANDREAS 

36<37' 30" FAULT

Qa
Qls

Surficial deposits 
Qg; gravel and sand 

of stream channels 
Qa; alluvium 
Qls; landslide debris

UNCONFORMITY

Valley sediments 
Santa Clara formation 
or San Benito Gravel «p 
of Wilson, (1943) j 
Weakly indurated gravel'   
or conglomerate sand or 
sandstone and daystone

Sedimentary rocks 
Tn; terrestrial pebbly

to sandy greenish clay 
Te; Etchegoin Formation, 

marine light brown 
fossiliferous sand­ 
stone and gray 
siitstone

Tun; terrestrial red 
' s and green clay, sand, 
 s and pebble conglom­ 

erate of Franciscan 
detritus

Santa Margarita
Formation 

Marine and brackish 
gray sandstone, silt- 
stone and calcareous 
reefs; fossiliferous; 
upper Miocene
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Surflcial deposit*
Q«; alluvium
Qla; laadallda d«bn«*

Unconformity

QTt 

Taaeajara Ponatloa

9Tt; vaakly indurated 
light graanlaa- 
gray audatoae, 
 loer thin laaaea 
of aaadatoM «ad 
P«bbl«

ir*t«

I 5
«; weakly ioduretod > g

pebble conglom- f -
 rata. aaadatoaa I fc
aad creanleh >r»v I
 t«t«, mmaaniODt
 ad (rMnlah gray
 Mditoa*; fav 
tuff bsda

Sadlantary rock* 
To; Iteroly

ronatlm(r).

partly urtu 
clayateM. 
alltatoa* «ad

locally pebbly 
T«aa; aeriaa gray ta 

taa aaadatoae, 
locally pebbly 
"ith claa *h«ll . 
bed*, alnor 
alltatone; 
(include*
 rloaea aad 
Clarbo 
Saadatoaaa) 

Ia«l; aarine liltatcw*.
 a»elve. gray.

aaadatoaa. locally 
na* conglomerate 
at baaa 

TMo; Sobreate
SaadatOM <?),
 aria* itacke
 aadatoaa aad 
pebbly CMgiaavrataJ 

Uaconienity

rz;

( V; aalaly clay 
fa»a; aaadaceaa.

locally paaaly

ahala

Uacoaionity (T)

KB;
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Qaf Artificial fill.
Qd Dos Palos alluvium (early Holocene to modern)

Divided Into:
Qd Fine- to coarse-grained, arkosle, terrace levee, point 

bar and abandoned channel deposits along the San 
Joaquin River and associated slougha of Sierra Nevada 
provenance.

Qd Coarse-grained, arkosic. channel deposits along the San 
0 Jcaquin River and aasoclated sloughs of Sierra Nevada

provenance.
Qd ^^ Fine-to-coarse grained, arkosic overbank deposits on the 

b ^P floodbasln of the San Joaquin River and associated
sloughs

Qd. Areas of aotive lake, pond, and marsh deposition. 
Qd Areas of active eolian deposition or wind reworking of 

* arkoslo floodbasln deposits.
DOS Palos alluvium and Modesto Formation (Marchand and

All wardt, 1981) floodbasln deposits undlfferentlated 
(late Pleistocene to early Holocene) 

Patterson alluvium (early Holocene to modern)
Divided Into: 

Qp Coarse-grained terrace and upper-fan*deposits of Coast
Range provenance. 

Qp Coarse-grained stream channel deposits of Coast Range
provenance. 

Qp Coarse to fine-grained mudflow deposits of Coast Rang*
m provenance. 

Qp Fine-grained middle and lower-fan deposits of Coast
Range provenance. 

Qpa Patterson and San Luis Ranch alluvium undlfferentlated (early
Holocene). 

Qa San Luis Ranch alluvium (late Pleistocene and early Holocene)
Upper member. Divided Into: 

QSU Principally coarse-grained terrace and upper-fan
deposits of Coast Range provenance. 

Coarse to fine-grained mudflow deposits of Coast Range
provenance. 

QSU- Fine-grained middle and lower-fan and floodplaln
deposits of Coast Range provenance.

QSU Fine to coarse-grained colluvial deposits of Coast Range 
0 provenance.

Lower member. Divided into: 
Qal Principally coarse-grained terrace and upper-fan

deposits of Coast Rang*, provenance. 
Q31   Fine- to coarse-grained mudflow deposits of Coast Range

* provenance. 
QSI, Fine-grained middle and lower-fan deposits of Coast

Range provenance.
Oal Fine-to-coarse grained colluvial deposits of Coast Range 

provenance.

Qm Hodesto Formation (Marchand and Allwardt, 19&1), upper member
(late Pleistocene). 

Divided into: . 
0* Fine-grained, arkosle lower-fan deposits of Sierra

Nevada provenance'. 
Q^b Fine-grained arkosic, overbank deposits on the

floodbasln of the San Joaquin River and associated 
sloughs of Sierra Nevada provenance.

Ql Los Banos alluvium (middle and late Pleistocene)
Principally coarse-grained terrace, pedlaent and upper-fan

deposits of Coast Range provenance. 
Locally divided into: 

Qlu Upper Member 
Qlm Middle member 
Qll lower member
Ql, Original surface upon which Los Banos alluvium accumulated 

but has since been removed.

QTt Tulare Formation (Upper Pliocene and Pleistocene)
Fine to coarse-grained floodplain, alluvial-fan and

terrace deposits derived principally from the central 
Diablo Range.

Tol Oro Lona Formation of Briggs (1953) (late Miocene and early(?) 
Pliocene)
Fine to coarse-grained floodplain and alluvial-fan 
deposits derived from the central Diablo Range. Locally 
contains lacustrine clay and allt near top.

TC Carbona Formation of Pelietier (1951) (late Miocene and
early (?) Pliocene). 

Tvs Valley Springs Formation (Bartow, 1981) (upper Dligocene and
lower Miocene) 

Tp sandstone of Poverty Flat (Colllne, 1950) (upper Eocene and
lower Ollgocene).

TW Kreyenhagen Shale (Anderson, 1905) (middle and upper Eocene). 
w Domengine Sandstone (Andersen, 1905) (middle Eocene) 
Tls Laguna Seca Formation of Payne (195D (Paleocene and lower

Eocene).
Tt Tesla Formation (Ruey. 19*3) (Paleocene and lower Eocene). 
TKgv Great Valley Sequence (Cretaceous and early Paleogene (?)) 
KJf Franciscan assemblage (late Jurassie(?) to Cretaceous). Q3
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S W of Son Andrecs Fouit

Landslide debris 
UNCONFORMITY

Ooa
Older alluvium

UNCONFORMITY 

| QTp | .

Paso Robles Fm. 
'terrestrial gravel,sand and 
clay) 
LOCAL UNCONFORMITY '

TUS

Unnamed sandstone

Teg
Unnamed conglom.

Tpo
Poncho Rico Fm. 

(marine diat.mudstone)

Tos

Arkosic sandst.

|Tsg
Conglomerate & sandst. 
of granitic and volcanic 
debris (terrestrial)

Monterey Shale
Tmc, ciaystone and

siltstone 
Tm, siliceous shale

. PinnaelesFm. 
(volcanic breccia 8 tuff)

Td Tvb
Volcanic rocks 

Td, intr.ft extr. felsite
(decile, rhyolite end
an de site) 

Tvb, -vent breccia

Granitic rocks
iqucrtz diorite, granoJiorite 
and quartz monzonite)

tr.
LU

a* 
u
O

ms m
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Metasedimentory rocks 
ms, schist-^gneiss 
m, marble"
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DESCRIPTION OF MAP UNITS
(see attached text for fuller description and discussion)

Spis

Qfp
01
Ob

Oe 
0>2e

Or
ory
Qro

HYDRAULIC-DREDGE SOILS fHolocenc; post-1900)

PEAT ANT «'JD OF TIDA1. WET-AN OS AND WATERWAYS (Holocene)

ALLUVIUM OF 30PRATIDAL FLOOD PLAINS (Holocene)   Consists of: 
Alluvial-noodplain deposits, undivided 
Netural-levee deposits (Holocene) 
Flood-basin deposits (Holocene)

EOLIAN DEPOSITS (Pleistocene)   Consist of:
Eollan deposits, undivided (upper Pleistocene)
Eolian deposits of upper Beater of the Modesto Formation (upper

Pleistocene 
Older eollan deposits (upper Pleistocene)

ALLUVIAL-FAN DEPOSITS DERIVED FROM GLACIATED DRAINAGE BASINS 
(Pleistocene)   Consist of:

MODESTO FORMATION (Pleistocene)   Dense stipple - loose sand, 
probably eolian; light stipple - loose sand and silt, chiefly 
fluvial; no stipple - co>paot silt and very fine sand

RIVERBANK FORMATION (Pleistocene)   As aapped, divided into: 
River bank Formation, undivided (upper Pleistocene) 
lounger unit of the Riverbank Formation (upper Pleistocene) 
Older unit of the Riverbank Formation (upper Pleistocene)

ALLUVIAL-FAN AND ALLUVIAL-TERRACE DEPOSITS DERIVED FROM UNCLACIATED 
DRAINAGE BASINS (Holocene and Pleistocene)   Consist of:

ALLUVIUM OF PUTAH CREEK (Holocene and'Pleistocene)   Divided into: 
Qyp lounger alluvium of Putah Creek (Holocene and(or) upper

Pleistocene) 
Oop Older alluvium of Putah Creek (upper Pleistocene)

ALLUVIUM OF MONTEZUMA HILLS AND VICINITY (Holocene and Pleistocene)  
Divided into:

Qym lounger alluvium of Montezuaa Hills and vicinity (Holocene) 
Qom Older alluv1.ua of Montezuma Hills and vicinity (Pleistocene)

ALLUVIUM OF ANTIOCH AND VICINITY (Holocene and Pleistocene)   Divided
into:

Oya Youngest alluvium of Antloch and vicinity (Holocene) 
Ola Intermediate alluvium of Antioch and vicinity (upper

Pleistocene) 
Ooa Oldest alluvium of Antioch and vicinity (upper Pleistocene)

ALLUVIUM OF MARSH CREEK AND VICINITY (Holocene and Pleistocene) 
Qync Younger alluvium of Marsh Creek and vicinity (Holocene and upper

Pleistocene) 
Qqrac Older alluvium of Marsh Creek and vicinity (Pleistocene)

Cch ALLUVIUM OF CREEKS FROM THE CORRAL HOU.O. DRAINAGE TO BRUSHY. CREEK 
(Holocene and(or) upper Pleistocene)

Qcr ALLUVIUM OF CALAVERAS RIVER AND VICINITY (Holocene and(or) upper 
Pleistocene)

MONTEZUMA FORMATION (Pleistocene)

BEDROCK (Tertiary and upper Cretaceous)
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DEPOSITS THAT OCCUR EAST M WEST OF THE 
SAN ANDREAS FAULT ZONE

|tj!i Qslod QmJQraf Qls| Qaf Qu
qr|qb Qoal iQf Omi lOcl

I

Qal; alluvium; sand, gravsl, silt, and clay; 
loose to soft and friable

Qs; beach sand; well to moderately sorted; 
loose to soft

Qd; dune sand; well sorted; loose to soft
Qn; marine and marsh deposits; mud, in­ 

cluding much organic material, silty mud, 
silt, and sand; very soft to soft where 
wet

Qmf; marine and marsh deposits largely, 
overlain by artificial fill, the limits 
of which are not mapped. Landward 
boundary is historic margin of bay 
marshlands from Nichol* and Wright 
(1971)

Qls; landslide deposits; largely bedrock 
debris

Qaf; artificial fill; of varying
character, consisting of clay, silt, 
sand, rock fragments, organic 
material, and/or man-made debris. 
Distinguished on map only in southern 
Harln and San Francisco Counties; but 
present elsewhere, especially within 
Qmf

Qu; surficial deposits, undifferentiated, 
includes beach sand, marine deposits, 
artificial fill, alluvium, landslides, 
and, in South San Francisco quadrangle, 
some Colaa Formation

Qr; vplcanic gravel containing large 
angular blocks of rhyolite derived 
from Tsri; present only in northeast 
corner of Petaluma River quadrangle

Qb; older beach sand; reddish brown, 
friable, well sorted sand and fine 
gravel; laminated and locally cross- 
bedded; occurs along coast northwest of 
Point Reyes

Qoal; older alluvium; poorly sorted sand­ 
stone and conglomerate; poorly indura­ 
ted; lens-shaped bedding irregularly 
present, crossbedding common; locally 
contains small wood fragments along 
San Andreas fault rone; includes thinly 
laminated ailtstone or clayatone with 
inttrbedded gravels

Qt; mrine and stream terrace deposits: 
variaoly sortea and bedded sand, silt, 
and gravel; soft to poorly Indurated

Qml; Millerton Formation; (Pleistocene) 
deeply weathered, poorly indurated, 
marine and freshwater clays, silts, 
gravels, and conglomerate; maximum 
thickness 60 feet; occurs along 
Tooales Bay

Qc; Colma Formation (Pleistocene); fine- 
to aedium-gralned sand with minor 
amounts of sandy silt, clay, and 
gravel as interbeds. Sand well sorted 
and soft and friable; occurs on Angel 
and Yerba Buena Islands and in 
San Francisco

cr

cr
»UJ
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SCALE 1:62500
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5 KILOMETERS

PRELIMINARY GEOLOGIC MAP OF MARIN AND SAN
FRANCISCO COUNTIES AND PARTS OF ALAMEDA,

CONTRA COSTA AND SONOMA COUNTIES, CALIFORNIA
by

M.C. Btote Jr.. J A Bortow. V.A. Frizzed Jr., J. ScMocker,
D.Sorg. C.M Wentworth and R.H. Wrighf

1974
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EXPLANATION

Generalized thickness contours* in feet* of young bay 
roua. Contour interval is 1C ft (3 it. ) or 20 ft 
(o m). Hachures point towarcs areas where mud 
is thinner than the value of the surrounding 
cent our.

Uncertainty in thickness generally less than 
or equal to one-half the local contour 
interval

Uncertainty in thickness generally less than 
or equal to the local contour interval

Uncertainty in thickness may be greater 
trtan the local contour interval

Soft gray clay* probably young irud« located lanoward 
of historic tidal marshes

Locations of boreholes

borehole from which young oay muc was not reported

borehole from which top ano DOttcm of
young b»y n>uc was reported »

borehole from which top* Out not bottom* of young 
bay inua was reported
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SCALE 1:125000 
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MAP SHOWING THICKNESS OF YOUNG BAY MUD, SOUTHERN SAN FRANCISCO BAY, CALIFORNIA

BY

SANDRA o. MCDONALD. DONALD R. NICHOLS. NANCY A. WRIGHT. AND BRIAN ATWATER
1978
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EXPLANATION

Generalized thickness contours* in feet* of young bay 
mua. Contour interval is 1C ft (3 m) or 20 ft 
(o RI). Hachures point towarcs areas where ir.ua 
is thinner than the value of the surrounding 
cent our.

Uncertainty i" thickness generally less than 
or equal to one-half tne local contour 
i nt erva I

Unce 
o
rtaintx in thickness generally less than 
r equal to the local contour interval

Uncertainty i" thickness may be greater 
than the local contour interval

Soft gray clay* probably young rrud* located lanowarc! 
of historic tidal marshes

Locations of boreholes

borehole from which youn:; bay muc was not reported

borehole from which top anjj cottcrn of
young b«y n.uc was reported »

do re hole from which top* out not bottom* of young 
bay mud was reported
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INTERNATIONAL AIRPORT

FOSTER CITY-MENHADEN
y>^^m'is>sf, rrartecwvrg/SKM __

FOSTER CITY -REDWOOD SHORES (APEEL 1)

REDWOOD

MAP SHOWING THICKNESS OF YOUNG BAY MUD, SOUTHERN SAN FRANCISCO BAY, CALIFORNIA
BY

SANDRA D. MCDONALD. DONALD R. NICHOLS. NANCY A. WRIGHT. AND BRIAN ATWATER
1978
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EXPLANATION

Generalized thickness contours* in feet* of young bay 
»u3. Contour interval is 1C ft (3 r.) or 20 ft 
(o m). Hachures point towaros areas where ituo 
is thinner than the value of the surrounding 
cont our.

Uncertainty in thickness s* n * r *lly less than 
or equal to one-half the local contour 
int ervaI

Uncertainty in thickness generally less than 
or equal to the local contour interval

Uncertainty in thickness may be greater 
than the local contour interval

id ft gray clay* probaoly young ir^d* located lanoward 
of historic tidal marshes

Locations of boreholes

borehole from which young oay muc was not reported

borehole from which top ana tottcm of
young biy n,uc was reported >

tJorehole from which top* out not bottom* of younu 
bay mud was reported
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SCALE 1:125000
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MAP SHOWING THICKNESS OF YOUNG BAY MUD, SOUTHERN SAN FRANCISCO BAY, CALIFORNIA

BY

SANDRA D. MCDONALD. DONALD R. NICHOLS. NANCY A. WRIGHT. AND BRIAN ATWATER
1978
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CALIFORNIA DIVISION OF MINES AND GEOLOGY 
JAMES E.SLOSSON, STATE GEOLOGIST

FOR PLANNING IN CENTRAL AND SOUTHEASTERN MARIN COUNTS7,CALIFORNIA
  » OFR T6/2 Sff PLATjT IE

TLBURON PENINSULA AND SAUSALITO GEOLOGY

LARKSPUR FERRY TERMINAL

.5 I KILOMETER

SCALE 1:12,000

fe£c}-OGXX)FTHE TIBORON PENIMSULA,. SAUSALITO, 
' ; ' V' : AND .ADJACENT ARE!AS

\ CALIFORNIA

 .   i- . , >  
Compiled by Solem J. Rice'and Theodore C. Smith

" , : '.^' 1976 ;  '  
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Geologic unit: Sandstone of the Franciscan assemblage 

Measured velocity profile for site: 

GILROY *1 GAVILAN WATER TANK

Figure 56
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Measured velocity profile for site: 
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Figure 57
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Measured velocity profile for site: 
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Geologic unit: Leona Rhyolite 

Measured velocity profile for site:
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Figure 61
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Figure 62
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Geologic unit: Late Pleistocene alluvium 

Measured velocity profile for site:
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Figure 63
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Geologic unit: Holocene coarse-grained alluvium 

Measured velocity profile for site:
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Figure 64
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Geologic unit: Holocene fine-grained alluvium 

Measured velocity profile for site: 
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Geologic unit: Holocene medium-grained alluvium 

Measured velocity profile for site: 
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Figure 66
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Figure 67
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Geologic unit: Artifical fill/Bay mud 

Measured velocity profile for site:
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Geologic unit: Artifical fill/Bay mud 

Measured velocity profile for site:

FOSTER CITY -REDWOOD SHORES (APEEL 1)

Figure 69
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Geologic unit: Landslide derived from marine shale and sandstone
of Highland Way

Estimated velocity profile for site: 

CORRALITOS
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Geologic unit: Sandstone and shale of the Franciscan assemblage

Estimated velocity profile for sites:
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Geologic unit: Metasedimentary rocks (schist) 

Estimated velocity profile for site: SANTA CRUZ

Figure 73
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Geologic unit: Granodiorite

Estimated velocity profile for sites: HOLLISTER SAGO
MONTEREY CITY HALL 
SAGO SOUTH
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Geologic unit: Chert of Franciscan assemblage

Estimated velocity profile for sites: CHERRY FLAT
1295 SHAFTER
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Geologic unit: Santa Clara Formation/Unnamed Miocene sandstone

Estimated velocity profile for site: SLAC

Figure 76
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Geologic unit: Butano(?) Sandstone 

Estimated velocity profile for site: WOODSIDE

Figure 77
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Geologic unit: Serpentinite

Estimated velocity profile for sites: 
GOLDEN GATE BRIDGE 

PRESIDIO
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Geologic unit: Miocene sandstone
(Neroly Sandstone, Cierbo Sandstone) 

Estimated velocity profile for sites:

LLNL SITE 300 

PATERSON PASS ROAD
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Geologic unit : Sandstone at San Bruno Mountain

Estimated velocity profile for site: 
SO. SAN FRANCISCO-SIERRA POINT

Figure 80
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Geologic unit: Miocene rhyolite 

Estimated velocity profile for site: 

BEAR VALLEY *7 PINNACLES
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Geologic unit: Ciaremont shale 

Estimated velocity profile for site:

BERKELEY-STRAWBERRY CANYON
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Geologic unit: Sheared rocks of Franciscan assemblage 

Estimated velocity profile for site:

BERKELEY MEMORIAL STADIUM
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Geologic unit: Upper Cretaceous shale

Estimated velocity profile for site: 

LAWRENCE BERKELEY LAB

Figure 84
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Geologic unit: Artifical fill/Holocene bay mud_________
Panoche Formation (Cretaceous shale&sandstone)

Estimated velocity profile for site: MARE ISLAND
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Geologic unit: Late Pleistocene coarse-grained alluvium

Estimated velocity profile for site:

SARATOGA-WEST VALLEY COLLEGE

141
Figure 86



SHEAR WAVE VELOCITY (m/sec)

200 400 600
u

10

J

I

Q. 
LU 
Q

20

so

' ' '10
101
I

 

 

 

-

 

 

 

1 1 ' 1

1
1
1 
1
IQ

|oi 
1
11

I

1   1

ro 
01

Vs=365±95

  1

 

Geologic unit: Late Pleistocene alluvium

Estimated velocity profile for sites: 
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Geologic unit: Late Pleistocene very coarse-grained alluvium 

Estimated velocity profile for site: 

COYOTE LAKE DOWNSTREAM
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Geologic unit: Late Pleistocene fine-grained alluvium

Estimated velocity profile for sites:

BERKELEY 2-STORY HOSPITAL 
FREMONT 
FREMONT-MISSION SAN JOSE

Figure 89
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Geologic unit: Merritt Sand

Estimated velocity profile for site:

OAKLAND 2-STORY OFFICE BUILDING
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Geologic unit: Late Pleistocene alluvium/
Sandstone of Franciscan assemblage

Estimated velocity profile for site: 

BIGSUR
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Geologic unit: Holocene alluvium

Estimated velocity profile for sites: 
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Geologic unit: Holocene fine-grained alluvium

Estimated velocity profile for sites: 
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Geologic unit: Holocene coarse-grained alluvium 

Estimated velocity profile for sites:

CALAVERAS RESERVOIR 
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Geologic unit: 
Holocene fine-grained alluvium/Pliocene sandstone&mudstone

Estimated velocity profile for site: 

LIVERMORE - FAGUNDES
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Geologic unit: Artifical fill/Holocene bay mud

Estimated velocity profile for site: PALO ALTO 2-STORY BUILDING

Figure 96
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Geologic unit: Artifical fill/Holocene bay mud

Estimated velocity profile for site:

FOSTER CITY-MENHADEN COURT

Figure 97
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Geologic unit: Artifical fill/Holocene bay mud

Estimated velocity profile for site: SP. INTERNATIONAL ARPORT

Figure 98
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Geologic unit: Artifical fill/Holocene bay mud

Estimated velocity profile for site: ALAMEDA NAVAL AR STATION
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Geologic unit: Artifical fill/ Hoiocene bay mud

Estimated velocity profile for site: OAKLAND OUTER HARBOR

Figure 100 
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Geologic unit: Artifical fill/ Holocene bay mud 

Estimated velocity profile for site: EMERYVILLE

Figure 101
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Geologic unit: Artifical fill/Holocene bay mud 

Estimated velocity profile for site: TREASURE ISLAND

Figure 102
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Geologic unit: Artificial fill/Holocene bay mud

Estimated velocity profile for site: 

LARKSPUR FERRY TERMINAL
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Geologic unit: Sandstone and shale of the Franciscan assemblage 

Estimated velocity profile for site: YERBA BUENA ISLAND
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Geologic unit: Late pleistocene aliuvium
Unnamed marine sedimentary rocks

Estimated^velocity profile for site:

GILROY *7-MANTELLI RANCH

Figure 105
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Geologic unit: Hoiocene and Late Pleistocene aiiuvium
Miocene sandstone,shale and conglomerate 

Estimated velocity profile for site:

BEAR VALLEY *10 WEBB
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Geologic unit: Leona Rhyolite

Estimated velocity profile for site 
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Estimated velocity profile for site:
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