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CORRELATION OF MAP UNITS
(* See DESCRIPTION OF MAP UNITS for unit age assignment)
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DESCRIPTION OF MAP UNITS

Qu Alluvial and basinal deposits, undivided (Holocene and Pleistocene)—
Unconsolidated to consolidated alluvial and basinal deposits shown
only in cross sections. May include some marine deposits

Qya Younger alluvium (Holocene)—Unconsolidated and undissected, poorly
sorted gravel, sand, silt, clay, and organic matter in active modern
drainage channels and small fans. Grades into fine- to coarse-grained
alluvial deposits. Locally interfingers with or includes slope wash,
ravine fill, and colluvium

of Artificial fill (Holocene)—Poorly consolidated to well-consolidated gravel,
— sand, silt, and rock fragments in various combinations used in a variety
of applications including highway, railroad, and road fill, earth-fill
dams and embankments, and building-site grades. Includes organic
and man-made debris in sanitary landfills. Levees and salt-crystal-
lizing ponds are largely composed of reworked bay mud. Thickness
of fill ranges from 5 ft to more than 20 ft

Qaf Fine-grained alluvium (Holocene)—Unconsolidated, poorly sorted, plastic,
organic clay and silty clay in poorly drained interfluvial basins, usually
at margins of tidal marshlands. Locally contains thin well-sorted interbeds
of sand and fine gravel; contains modern vertebrate and invertebrate
fossils. Interfingers with bay mud (@m) and medium-grained allu-
vium (Qam). Generally less than 15 ft thick

Medium-grained alluvium (Holocene)—Unconsolidated to moderately
consolidated, moderately sorted fine sand, silt, and clayey silt de-
posited at edge of coarse-grained alluvial fans (Qac). Forms much
of flatland alluvial plain. Interfingers with coarse- and fine-grained
alluvium (Qac, Qaf). Generally less than 20 ft thick

Coarse-grained alluvium (Holocene)—Unconsolidated to consolidated,
undissected, moderately sorted sand and silt forming stream levees
and alluvial fans along former and present major drainage channels.
Grades headward in narrow canyons into coarse sand and gravel.
Locally contains lenticular interlayers of well-sorted silt, sand, and
gravel; locally contains modern vertebrate and invertebrate fossils.
Interfingers with medium-grained alluvium (Qam). Unit is as thick
as 50 ft near heads of fans

Bay mud (Holocene)—Very poorly consolidated to well-consolidated,
bluish-gray to black, organic clay and silt, with lenses of sand and
shells and layers of peat. Bedding ranges from distinct to indistinct.
Deposited in brackish to saline water along margin of San Francisco
Bay. Interfingers with fine- and medium-grained alluvium (Qaf, Qam).
Soft and plastic when wet; firm when dry. When wet has low to
moderate potential for liquefaction under seismic loading conditions.
At least 66 ft thick and may be as thick as 280 ft along bay margin
(Hensolt and Brabb, 1990)

- Younger landslide deposits (Holocene)—Unconsolidated to moderately
consolidated deposits whose composition and structure depend upon
the bedrock geologic unit involved and type of landslide. Consid-
ered to be active and (or) unstable. Other younger landslide depos-
its may be present

Qam

Older landslide deposits (Holocene and Pleistocene?)—Moderately
consolidated to well-consolidated deposits whose composition and
structure depend upon the bedrock geologic unit involved and the
type of landslide. Assumed to be inactive and (or) stabilized, as no
evidence of recent activity observed; susceptible to reactivation by
unusually high or prolonged rainfall, strong earthquakes, and (or)
improper grading or drainage procedures. Other older landslide deposits
may be present

Stream terrace deposits (Holocene? and Pleistocene)—Poorly sorted,
poorly to weakly consolidated, flat-lying deposits of gravel, sand, and
silt widely exposed in major drainage systems. In Los Trancos and
San Francisquito Creek drainages contains well-rounded boulders of
a unique Cretaceous conglomerate derived from the Corte Madera
facies of Cummings (1968) of the Santa Clara Formation (QTsc) in
the Pilarcitos block. Rests with angular unconformity on the Santa
Clara Formation (QTss) and older rocks in the San Francisco Bay
block. Locally includes deposits dated at 5,840 yr B.P. (Ilves and
others, 1967). Appears to interfinger with older alluvium (Qoa)

Qoa Older alluvium (Pleistocene)—Weathered, unconsolidated to moderately
consolidated gravel, sand, and silt grading coarser headward and
interfingering with stream terrace deposits (Qst) in narrow drainage
channels. Chiefly older alluvial fan deposits, locally incised by channels
filled with younger alluvium (Qya). Basal part of unit, seldom seen
in natural exposures, locally consists of yellowish- to greenish-gray,
clayey siltstone that contains middle to late (Rancholabrean) Pleis-
tocene vertebrate and plant fossils. Locally includes younger allu-
vial and colluvial deposits too small to show at map scale. Unit age
considered to be late Pleistocene

LA HONDA BLOCK

Butano Sandstone (upper to lower Eocene)—Light-gray to very pale
orange, poorly to moderately sorted, medium- to coarse-grained, mi-
caceous and feldspathic sandstone with interbeds of silty claystone
and shaley sandstone. Unit contains some nodules of black, orange-
weathering dolomitic mudstone. Bedding is thin to massive. Weathered
sandstone commonly is friable. Claystone/sandstone ratio of Butano
Sandstone is about 1:1. The type section of the Butano Sandstone
in La Honda block is at least 8,000 ft thick (Cummings and others,
1962), but only a small part of the entire formation is present in
the map area

PILARCITOS BLOCK

Santa Clara Formation (lower Pleistocene and upper Pliocene)—Poorly
sorted, poorly consolidated, fluvial deposits of gravel, sand, silt, and
clay. Mapped as the Corte Madera facies by Cummings (1968). Com-
posed largely of graywacke debris and boulders of a lithologically
unique Cretaceous conglomerate whose source locale is about 18
mi southeast along and across the San Andreas fault. Unit is poorly
exposed in map area but is well exposed in Coal Mine Ridge, 1 mi
south of map area, where fine-grained lacustrine beds and horizons
rich in carbonized wood are present. May be as thick as 500 ft
in Coal Mine Ridge

Tp Purisima Formation (lower? Pliocene)—Pale-yellowish-orange, friable
marine sandstone and silty sandstone. Contains poorly preserved
molluscan fossils. These rocks were previously correlated with the
Tahana Member of the Purisima Formation in La Honda block by
Cummings and others (1962), but that correlation is now uncertain
(W.O. Addicott, written commun., 1966). More than 500 ft of section
is exposed west of Portola Valley

Monterey Shale (middle and lower? Miocene)—Brownish-gray, highly
fractured, diatomaceous shale, mudstone, laminated siliceous to
porcellaneous shale, and dolomitic claystone, all highly susceptible
to slope failure. Unit is 500 to 1,000 ft thick west of Portola Valley

Sandstone (Eocene)—Unit is mainly a sequence of feldspathic sandstones
with interbedded siltstones and shales lithologically resembling the
Butano Sandstone (Tb). As much as 1,500 ft of section may be present
in map area, west of Portola Valley

SAN FRANCISCO BAY BLOCK

QTss Santa Clara Formation (lower Pleistocene and upper Pliocene)—Yel-
lowish-orange to reddish-brown, moderately consolidated to well-con-
solidated fluvial deposits of pebble and cobble gravel with lesser amounts
of sand, silt, and clay. Divided into the Searsville, Arastradero, and
Woodside facies by Cummings (1968). Bedding is lenticular and near
San Andreas Fault locally dips as steeply as 90°. Natural exposures
are oxidized to depths of more than 30 ft. The Searsville and
Arastradero facies are composed largely of rocks derived from the
Franciscan Complex; the Woodside facies is composed mainly of
(Eocene?) feldspathic to arkosic sandstone clasts. Clay components
of the matrix are moderately expansive, and, in general, formation
is impermeable and has a low porosity. In Fremont Hills, unit locally
grades down abruptly to a basal conglomeratic sandstone layer 3
ft thick which contains subangular to subrounded clasts of porcelaneous
shale. This basal layer may actually be the uppermost part of the
Merced(?) Formation (Tme). The Santa Clara Formation lies un-
conformably on Pliocene and older rocks and may be as thick as
500 ft in map area--but in many places the formation is present only
as a thin veneer capping older rocks

- Merced(?) Formation (upper Pliocene)—Dusky-yellow to dark-yellow-
ish-orange, friable, fine-grained sandstone, pebbly sandstone, and
silty sandstone. Uppermost part exposed south of Felt Lake con-
tains pebbles of sub- to well-rounded white semi-siliceous shale and
white-and-brown-banded porcelaneous shale derived from the Monterey
Shale that are conspicuous among more common reddish-brown chert
pebbles derived from the Franciscan Complex. Natural exposures
are rare. Largest outcrop area is southeast of Felt Lake where unit
is at least 100 ft thick

#-Td Dike (Miocene?)—Altered rhyolite dike with vertical flow-banding cut-

ting strata of the Whiskey Hill Formation (Tw) in west Menlo Park.
Dike rock is composed almost wholly of buddingtonite (ammonium
aluminosilicate) and quartz but contains traces of mercury, iron, and
other sulfide and ammonium minerals. Alteration halo of buddingtonite-
rich sandstone surrounds dike

Monterey Shale (upper and middle Miocene)—Pale-greenish-yellow

to very pale orange, highly fractured, soft to hard, semisiliceous shale,
diatomaceous shale, spicularite, and diatomaceous vitric tuff. In-
cludes some yellowish-brown-weathering, concretion-bearing sand-
stone beds near top of exposed section. Typically forms soil-covered
rounded slopes. Vitric tuff contains ammonia-rich glass shards. Maxi-
mum thickness of the unit is about 1,200 ft

Ladera Sandstone (upper and middle Miocene)—Predominantly grayish
yellow to moderate yellow, clean, well sorted, medium- to fine-grained,
friable sandstone with some beds of medium- to coarse-grained
feldspathic sandstone and pebbly sandstone in upper part of unit.
Includes some thin beds of yellow-brown dolomitic siltstone and white
to light-gray porcelaneous shale. Lowermost part of unit is white
to light-gray, medium- to coarse-grained, friable sandstone with fine
pebble interbeds that crops out locally beneath the Page Mill Basalt
(Tpm). A bluish-gray, hard, well-cemented, calcareous, barnacle-shell
sandstone (bs) containing some chert-granule barnacle-shell sandstone
beds is present between the Page Mill Basalt and overlying yellow-
ish sandstone. Sandstone of the upper part of the unit grades southward
into siltstone and semisiliceous shale of the Monterey Shale. The
Ladera Sandstone is 1,000 to 1,500 ft thick; dolomitic siltstone and
porcelaneous shale beds make up less than 100 ft of the unit's total
thickness, the barnacle-shell beds range from 0 to 150 ft thick, and
the basal white sandstone may be as thick as 100 ft

Page Mill Basalt (middle Miocene)—Interlayered greenish-black, light-
olive-gray- to reddish-orange-weathering olivine basalt flows and ag-
glomerates, all moderately fractured. Flows are hard and range from
dense to vesicular and massive to columnar jointed; agglomerates
are soft and crumbly. Pyrite and marcasite are common in lower
part of unit. Some hydrothermally altered basalt is exposed in quarries
near old Page Mill Road. Interbeds of silty to clayey sandstone occurring
between volcanic units are exposed in the main quarry, and some
tuffaceous sandstones occur locally. At least nine mappable sub-
units with an aggregate thickness of 600 ft recognized in the quarry
area (Atchley and Grose, 1954), near the presumed vent, thinning
to one flow less than 20 ft thick in the unit's northernmost expo-
sure at Sand Hill Road. Lenses of fossiliferous, chert-granule quartzite
(q) occur locally within and beneath the basaltic rocks

Whiskey Hill Formation (upper to lower Eocene)—Pale-yellowish-or-
ange to pale-yellowish-brown, poorly cemented to very well cemented,
poorly sorted, coarse-grained, thick-bedded, feldspathic sandstone
and interbedded silty claystone, glauconitic sandstone, limy claystone,
and tuffaceous siltstone. Claystone/sandstone ratio is about 3:1.
Expansive clays are common in claystones southwest of Menlo Park
and in soils derived from claystones. Chaotic mixtures of sandstone
blocks enclosed in sheared claystone interlayered with well-bedded
sequences of sandstone and claystone are present locally within the
unit, though are seldom visible in natural exposures. Hard, tough,
irregular masses of calcite-cemented sandstone as large as 5 ft are
present locally and are more common where the rocks are not
weathered. A distinctive well-sorted, clast-supported, greenstone-
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granule conglomerate with a calcite matrix is present low in the section
in fault contact with rocks of the Franciscan Complex along north-
east side of Jasper Ridge; lowest part of unit is a well-rounded, poorly
sorted, matrix-supported, pebble to cobble conglomerate (cgl) rest-
ing unconformably on Franciscan rocks along south side of Jasper
Ridge. The pebble to cobble conglomerate contains volcanic and
granitic rocks, as well as rocks derived from the Franciscan Com-
plex, in a sandstone matrix. Northernmost exposures assigned to
the Whiskey Hill Formation include some cream-colored limestone
beds interlayered with graywacke and shale beds. Thickness of the
Whiskey Hill Formation is estimated to be 3,000-4,000 ft (Page and
Tabor, 1967; Beaulieu, 1970). Greenstone-granule conglomerate
bed is as thick as 20 ft; basal pebble to cobble conglomerate is as
thick as 200 ft. Unit age is considered to be early to late Eocene
based on foraminiferal and coccolith faunal data (table 1)

- Shale (Upper Cretaceous)—Pale-olive to grayish-olive, micaceous shale
and silty shale with some thin limy lenses exposed as a small fault-
bounded block in bottom of San Francisquito Creek at the Willow
Road bridge. As much as 90 ft of shaley strata was reported at
this locality (Graham and Church, 1963).

Franciscan Complex and associated rocks (Cretaceous and Juras-
sic)—Oldest rocks exposed in map area east of San Andreas fault,
all of which have been metamorphosed to some extent. Divided into:

] Meta-igneous and metasedimentary rocks, undivided—Maeta-igne-

ous and metasedimentary rocks whose distribution has been obscured

by grading and landscaping

fs Sandstone—Yellowish-gray to grayish-olive, hard, well-indurated, lithic
sandstone (graywacke) with some interbedded brown to black shale,
all highly fractured and locally sheared. At west end of Jasper Ridge
some granule- to cobble-conglomerate beds are interlayered with
graywacke and shale beds

Greenstone—Grayish- to dusky-green, reddish-brown-weathering, ba-
saltic volcanic rocks including compact to vesicular flows, agglom-
erates, and tuffs, all fractured and weathered to depths of 40 ft or
more. Pillow structures are well exposed at several localities. South
of Felt Lake, near south edge of map area, thin beds and lenses
of limestone occur in the greenstone

Chert—Reddish-brown to grayish-green, brittle, hard, massive to thin
rhythmically bedded radiolarian chert and white, massive recrystal-
lized chert. Thin interbeds of shale are common in rhythmically bedded
chert. Thin coatings of manganese oxides are present locally on
chert, and at least one concentration of black-and-red-banded iron-
rich chert is present 0.9 mi south of Felt Lake dam
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Limestone—Very-pale-orange to yellowish-gray, cherty limestone, fora-
miniferal limestone, and limestone breccia, all lithologically similar
to the Calera Limestone. Limestone occurs mostly as lenses and
beds 8 in. to 2 ft thick in greenstone, but some isolated masses are
as thick as 15 ft

Qf,f Metamorphic rock—Hard, tough, foliated metamorphic rocks of the
blue- schist facies. Mainly dusky-blue-green glaucophane schist, but
includes some greenish-gray to grayish-brown gneissic rocks, that
occur mostly as small pods and lenses enclosed in serpentinite and
greenstone near west end of Jasper Ridge. Westernmost exposure
of unit appears to be a schistose metagraywacke in a 15-ft-thick band
extending along a greenstone-serpentinite contact for at least 600
ft. Northernmost exposure of unit consists of schistose and gneissic
rocks surrounded by graywacke. Many more outcrops of metamor-
phic rock exist on Jasper Ridge than are shown

Serpentinite—Pale-green to dusky-green, soft, sheared and foliated
serpentinite and hard, blocky serpentinite. Lenses of silica- carbonate
rock (spongy, rusty-weathering hydrothermally altered serpentinite)
occur in or along margins of serpentinite bodies (see Pampeyan, 1970a)
and locally contain sulfides of mercury, lead, zinc, and iron. Serpentinite
bodies range in shape from steeply dipping lenses to flat-lying sheets.
Land surface of northernmost serpentinite exposure has been modified
extensively by grading and contains areas of serpentinite fill more
than 20 ft thick

e oo Contact—Showing direction and amount of dip where known. Dotted
where concealed; queried where uncertain

45

-*—Lfr\?—‘—‘\—-‘-- Fault—Showing direction and amount of dip where known. Dashed where
approximately located; dotted where concealed; queried where un-
certain. Ball and bar on downthrown side. Arrows indicate sense of
relative movement. A, away; T, toward on cross-sections

—A—A....a.. Thrust fault—Sawteeth on upper plate. Dotted where concealed or inferred
—-——-— Photo lineament

Major folds—Showing crestline and direction of plunge where known.
Dotted where concealed; queried where doubtful

—I— Anticline

——-x— Syncline
—4  Overturned syncline

Strike and dip of beds and layering in volcanic rocks—Ball indicates
top known from sedimentary structures

ke Inclined, showing dip where known
—— Vertical

@ Horizontal

o Overturned

30

2 Strike and dip of inclined foliation

Strike and dip of joints
—-— Inclined

f

Vertical
Note: Strike and dip symbols may be combined

—+essscesee— Sandstone bed—In general, beds define regional structural trends; in
places, owing to chaotic nature of unit (Page and Tabor, 1967), beds
do not follow regional trend

Porcelaneous shale bed

+++++++*#* Dolomitic siltstone bed

eooococccco  Greenstone-granule conglomerate bed

ssssa2s4.s Porcelaneous shale-pebble conglomeratic sandstone bed

Vv Vitric tuff locality

A Ammonium alteration locality
-7
320 Borehole to basement—Showing elevation of top of basement (Franciscan
-1059 Complex). Datum is mean sea level
O Borehole that did not reach basement—Showing elevation of bottom
of hole. Datum is mean sea level
= Portal of adit
° Quarry
X Prospect pit

Approximate location of former shoreline and drainage channels
now filled or concealed—Data from U.S. Coast Survey maps T-
664, T-665, and T-676 (1857a,b,c), and T-2311 and T-2312 (1897a,b).
Boundaries may be off as much as 100 ft on the ground because
of difficulties in registering old and modern maps

pULGAéEAST Triangulaton station (U.S. Coast Survey, 1853)

Abandoned channel of San Francisquito Creek (U.S. Coast Survey,
1853)

O Potential volume-change (PVC) sample locality—Number refers to table
2)

1; 2

Note: See accompanying pamphlet for references cited.
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