RATIGRAPHIC COLUMN
DESCRIPTION OF UNITS--SAN FRANCISCO, SAN JOSE AND SANTA CRUZ SHEETS 21 :
g
QUATERNARY ALLUVIUM: sand, silt, clay and gravel deposits, usually ARTIFICIAL FILL: loose to firm gravel, sand, silt, clay, rock UND;FFERENT:ATED LANdDSLIDE ?EPO?IT?;d may include earth flows, debris — b .
Qa‘ unconsol idated, deposited as fan, lacustrine, or fluvial sediments. Q ¢ fragments, vegetable matter, and man-made debris. e lows, slumps, and rotational slides. Oal i/ Q Qd Osr Om Oo
a H -
0
) ' . L
TERRACE DEPOSITS: gravel, sand, silt, and clay in varying proportions, SAN FRANCISCO BAY MUD: silty clay, with local Interspersed lenses e e ,(CO""UV'?"z' ssnd S105, mings pravel; 0
sorted by size into indistinct to distinct beds and lenses. The and layers of sand, gravel, peat, and shell fragments. The mud BV CISNINES WS rganic metarie) . C
Qt sediments are buff to rust~brown in color. Included in this unit Qm is blue-gray, dark-gray or black in color; contains abundant sr U E Ot
are both marine and stream terrace deposits. £ Xt J organic matter. N
AROMAS Fm.: red to yellowish-brown, friable, well-sorted, cross A E
Q bedded, and easily eroded, quartzose sandstone. T Q ‘
oo
OLDERI%U:V;U"; sa?:,dsilt% CIa{ and gli'avel degc‘asigs], US:?”Y uncon- BEACH DEPOSITS: loose sand, medium- to coarse-grained, well- a E
solidated, deposited as fan, lacustrine, or fluvial sediments. sorted, gray to pale-yellow in color.
QOa\ Occurs on uplifted areas and as older alluvial fans. Qb s 4 )
SILICA CARBONATE ROCK: altered serpentine. Chiefly composed of R
magnesite and fine-grained quartz. Where fresh it retains its
iginal lenticular or streaked appearance. Typically found
WIND BLOWN SAND: loose sand, as dunes and dune deposits. SC sk, N
SANTAl(l:LARAdFT.-UNDI\'IIDED: s:ightlz toir;loderate:y consolidated fluvi- d g P adjacent to serpentine masses. A E QC Qq
atile and lacustrine gravel, sand, silt and clay. Q E
Qls
I
~ COLMA Fm.: soft, and easily friable to loose sand, with minor . x b A 1 dlandibebblelaravel R S
¢ amounts of gravel, silt and clay. Sand is arkosic In compo- D PABLES w1 Bgn-sering, sodular clay, send snd'pe s T
SANTA CLARA Fm.-STEVENS CREEK MEMBER: gravel, with interbedded sand, QC sition, generally wellrsorted and clean, and fine= to medfies Q‘,’ Y 1o
QTssc mlnzr sn‘ljt and clay; pebbles mostly derived from Franciscan gray- grained. Fresh, it is yellowish-gray to gray,and weathered P C OTSSC
S e e e it is pale to dark yellow-orange In color. MERCED Fm.: sandstone, siltstone, and claystone, with a few lenses E v
DT of conglomerate and beds of volcanic ash. Sandstone is medium- to E QTS QTSQ Q P
: m very fine-grained and in many places is silty, clayey or conglom- SC
= " . is medium- i lor; weathered, it
SANTA CLARA Fm.-ARASTRADERO MEMBER: silt and clay with minor gravel PURISIMA Fm.-UNDIVIDED: largely fine-grained sandstone, siltstone l___‘ ?;';;?]ow’;;:fgr:fa‘ggstgnse]?03?5h52r3;3¥"|20?2r?r' ed, :
It ‘ and sand; pebbles mostly of red chert, graywacke, arkosic sand- and mudstone. Sandstone and siltstone have a clay matrix. QTSS QTm
sa stone, laminated brown shale and porphyritic volcanic rocks. T These rocks are massive to indistinctly bedded in medium to
R | G;a\éels bet(t:er zo;te: and of smaller average clast size than that P very thick beds. Fresh rocks are gray to greenish-gray;
of Stevens (reek Member. weathered rocks are buff. This unit may also include porce-
PURISIMA Fm.: greenish claystone, sandstone, pebble conglomerate
laneous shale and mudstone, chert, and silty mudstone. = (Tp(c) ) and sandstone (Tp(s) ). Found in southeast quarter of
v the Chittenden quadrangle. Identified as Purisima by Allen (1949) TPtu
SANTA CLARA Fm.-SEARSVILLE MEMBER: red, massive weathered gravel, Ted) and Swanson (personal communication, 1979). T
QT | minor sand; pebbles mostly of greenstone, graywacke and arkosic PURISIMA Fm.-TUNITAS MEMBER: sandstone, massive or indistinctly p P To!
5 sandstone. T bedded in medium layers. Sandstone is very fine- to medium- L P
— ptu grained with & clay matrix; grsenish-gray share fradhs i Ee UNDIFFERENTIATED MIOCENE ROCKS: fine-grained, well-sorted sandstone I
Lngcto lllght-gt;ray], pa:;;grange or greenish-brown. Described and siltstone with minor amounts of coarse- and medium-grained sand- 0 TP(S) Trss
y Cummings et. al. ‘ Y . :
SANTA CRUZ MUDSTONE: primarily hard, brittle, porcelaneous shale and i THS stone, dolomitic claystone, porcelaneous shale, and porcelanite. c
mudstone, with firm to soft nonsiliceous mudstone, siltstone, and Fine-grained sandstone and siltstone probably constlgutes more E T
TSC minor sandstone. Rocks are brown to gray where fresh, and weather th?n ?0% °ihtt'3 :mlt; a:reS:l;Z::«‘i‘:hfrﬁamect’;ug;f:o lr;g::-g;a:!h;n g TP‘:) PP
to light-gray, buff to light-yellow. In some exposures distinct PURISIMA Fm.-LOBITOS MEMBER: silty mudstone, massive, dark-gray ;?n::’r:?:edes:nds(t)gne an: Ziltstone Easya matrix.of clay, but
thin to medium beds of porcelaneous_mudstone alternate with beds T where fresh, light-gray and brown where weathered. This unit is clgan and poorly cemented. Coarse- and medlum-grained,sand- T t
BESSNagy. alissrons or vary finesgrsingd: sandusons. Pl ‘ has a maximum thickness of 450 feet as described by Cummings stone occurs in very fhick b;_ds within the fine-grained sandtone P
L—"' J et. al., 1962. and siltstone. The coarser sandstone is firm by friable; light C
gray where fresh, buff where weathered. The dolomitic claystone
SANTA MARGARITA SANDSTONE: sandstone, massive to indistinctly bedded is a har:, denset;ockdtha;his mediu.l:m-gra\; ::ell'e fge:h;_::s;:;se E
In very thick beds, 1 Ily int 1 -bedded in thick beds. - g - orange where weathered. e porcelaneou ale i i :
Tsm - ayd " ' .ftocad ;l 'nb?rna Ylgross edde ’ n] c f? PURISIMA Fm.-SAN GREGORIO MEMBER: sandstone, massive, fine- to rock that weathers white, and occurs in thick beds in the fine-
€ sandstone |s soft and triable on ridgecrests and slopes, firm coarse-grained; rock is greenish-gray where fresh, light-brown . . : :
i t bott i lilgh ish h fresh hi grained sandstone and siltstone. The porcelanite is white to
n stream oms; llight-gray to grayish-orange where fresh, white PSS where weathered. Commonly contains hard, irregularly shaped Snead. britel & Tovaw thin to sadlimbeds, T N
where weathered; well-sorted; and arkosic in composition. Sand- 1 i 11y 3 h f S aTicpaoted, britie, and Toras o g
calcareous concretions generally less than one foot across. t Is about 1,500 fest thick
stone ranges from very fine-to very coarse-grained. The fine- Described by Cummings et. al., 1962. s el o o SC us
gr:l:e?dsandstone]comnonly contal?s s‘l:t and gl:uconite. A quartz 0
and feldspar conglomerate occurs locally near the base. Near
Santa Cruz the sandstone contains a mixture of fossils of terrestrial
MI GO BASALT: b i i h i ive.
and ~marine animals including camels, horses, sharks, whale, and PURISIMA Fm.-POMPONIO MEMBER: light-gray or white silicified "Eit,us;3eL,ocksaZ?lt,‘,?;;§l??3'?133";?&2?2 cﬁzéé‘éidvifaﬂ?oiﬂi'é‘,ie“ M Tsm Tt
ll""dsn:" addition to marine snails, clams, and sand dollars, of T mudstone alternating with medium-gray silty mudstone. Tmb inch to one foot across in a matrix of glass and calcite. The blocks I
m:;?mumoiﬁ?zk:g; o:hgogazztharganta Seacstone. reaches 8 PP are dark gray where fresh, and orange-brown to greenish-gray where g
' weathered. Extrusive rocks include tuffs and pillow lavas. Extru- 0 £ Tm
sive rocks of the Mindego Basalt have a maximum thickness of 4,000
PURI'?“IMA Fmé-TAHANA :EM:ER: s?ndst:r‘\e and slltst:?e wlth'soz\e feet. The intrusive rocks are medium- to coarse-grained cryst;lline I 2
siity mudstone. Sandstone is medium- to very fine-graine rocks similar in composition to the extrusive rocks. The intrusive
MONTER ALE: i P .
EREY SHALE: porcelaneous shale with chert, porcelaneous mudsFone, TPT, and in many places has a matrix of clay and glass shards. rocks are unlayered; dark-gray where fresh, weathering to orange-
T Impure diatomite, calcareous claystone, and small amounts of silt- Rocks are massive, but in places are bedded In medium to thick . - Thav tommanty wibther solvaridstt i Tas Hard cBbak T'O
m stone and sandstone near the base. Fresh rocks are grayish-brown beds. They ar ishe h f i whi 5 y Y : P Y, P 9 T
' e 0y ate greean gray where fresh, weathering to white surrounded by soft material. Minor amounts of sandstone and mudstone
to brownish-black; weathered rocks are pale-orange to white. The or buff. This unit has a maximum thickness of 2,150 feet, as 1 n ¥ loded 1 h'. :
Monterey Shale ranges between 400 and 1,500 feet thick. described by Cummings et. al., 1962. SRR SN Ao 36 By Rl E
.
SAN LORENZO Fm.-UNDIVIDED: shale, mudstone, and sandstone. These LOMPICO SANDSTONE: sandstone, massive to indistinctly bedded in IR W CEE RS HOLKS: | ariosic aMstone, T
T l |:ocks are massive to laminated, and dark-gray where fresh, weather- Tl thick to very thick beds. The sandstone is very fine- to very TQS T'a ‘TS]
S lng to red amii brown‘.j 'The{ are f;actured a1]: vell'y closedtg e O coarse-grained; typically hard, but soft and friable in places; I E
moderate spacing, an n places show very closely spaced bedding- light-gray where fresh, weathering to buff. This unit contains A o
plane partlng. The San Lorenzo Formation is about 1,800 feet a minor amount of soft ’mudstone that has closely spaced SEWSIED EOCENE ROCKS N THE SANTA TEBE§A Ql.JADRANGLE derk=gray to A I
¥ 2P reen raywacke sandstone, containing interbeds of dark-green to
thick. It has been divided into two units, a lower Twobar Shale features and is pinkish-brown in weath Th 9 ¥ QTS p 2 9 9 3 G
ture P rown in weathered exposures. E e black shale and thin conglomerate lenses. The upper part of this T sr m
Pzemze;, Brabb (1964) and an upper Rices Mudstone Member, Brabb Lompico Sandstone is about 500 feet thick. I emation Is focsily fosgiliferous ; PP R 0
1964) . ¢ C
Y £
N
. - E .7
Baa s L : y . ; LAMBERT SHALE: largely mudstone, siltstone, and claystone, ——— LAMBERT AND SAN LORENZO Fms.-UNDIVIDED: mudstone, siltstone, and T\Iq 15
NDSTONE: bluish-gray, pebbly, medium- to coarse-grained, massive or bedded. In most exposures these rocks are partially - ;
3 . ! ¥ 5 . 2 » shale. These rocks are brown to dark-gray where fresh, weathering
T‘ al.'kose interbedded with grayish-olive micaceous sandy siltstone a cemented with silica or with carbonate minerals. The rocks are )Tbs B505 v brounsand. rediamassive. to. laminated and. fraceured at
Z with lenses and thick interbeds of pebble and cobble conglomerate. ::;:;QLZL’:zr:gownc::e::eo;rj::,]cl)::g?:;g;:yh;:dpi?:';?:;:::wnand o vory cl<'>se 0 moderate'spacing. e e e e A T
' 4 d ¥ to thick beds of fine- to coarse-grained sandstone.
breaking along bedding-plane partings. Siliceous rock is more
St SAR T S I Pt b o abundant in the upper part of the section. This unit includes
NE: sandstone, interbedded with mudstone and shale. massive sandstone bodies up to 100 feet thick. The sandstones
Sandstone Is very fine-to very coarse-grained; generally mod- are generally medium-grained, and 1ight-gray to buff in color. . . . . < g2k T-qs Te
Teb erately-sorted; arkosic in composition; and light-gray to buff Medium to thick beds of glauconitic sandstone and medium to BT e re Mawvtens, saches (4 Sarkine and caseni ¢ ion
9 t = from arkosic to lithic feldsparic arenite Poorly sorted basal
In color. It Is hard where carbonate cemented, which is common thick beds of fine-qrained dolomite occurs i 1 Th : 5 > . : 2 E
9 ec dolomite occu N pracess e ¥ conglomerate contains material derived from underlying units
In the thicker beds. Interbeds of mudstone and shale are firm Lambert Shale is about 4,800 feet thick. F g.‘ b e 3 weliusk ¢ Vacedat e sl Shat h.;te 0
to soft, and dark-to light-gray where fresh, weathering to rad el 4 EORT T AL WO AR, SEARIEE [GIMUSENILS. L e c
or brown. Conglomerate occurs locally in the lower part of pellets occur locally near the base. E Teb Tebs Tb
the section and includes boulders of granitic and metamorphic
rocks up to several feet In diameter, and well-rounded cobbles VAQUEROS SANDSTONE: sandstone, interbedded with mudstone and E
and pebbles of quartzite. A few marine clams are the only shale. The sandstone beds are commonly 1 to 10 feet thick, :
A A 2
large fossils that have been found in the Butano Sandstone. Tvq but range from medium to very thick. They are separated by = UNNAMED UPPER CTETA(.:EOUS ROCKS IN THS SANT (TER;S :ILLS massnvt::,h-
Fossil foraminifers and fish scales are common in the mudstone beds of mudstone and shale several inches to 10 feet thick. = g:y’sz‘:?;u?xz;?med' SPESAGE SANISEORR: 159ed Bl Lo URREn LS
and shale. The Butano Sandstone is about 9,000 feet thick. Sandstone is generally fine- to medium-grained; generally well Ksh i 3
This unit can be distinguished from the Vaqueros Sandstone (Tvg) sorted; arkosic in composition; locally cemented with carbon-
only with knowledge of the stratigraphic sequence or diagnostic ate; and light gray-where fresh, weathering to buff. The mud-
fossils. :;o::daggds::l:nare olive to dark-gray where fresh, weathering UNNAMED UPPER CRETACEOUS ROCKS: dark-gray to green graywacke sand-
= stone; containing interbedded dark-green to black shale and minor [
KSS thin conglomerate lenses. A Tl
=T SHALE IN THE BUTANO SANDSTONE: clay shale, soft, nodular, greenish- L
gray where fresh, rusty-brown to grayish-white where weathered. SAN LORENZO Fm.-RICES MUDSTONE MEMBER: generally interbedded mud- E
Tebs . : e . - . 0
The shale contains abundant fossil marine foraminifers. Tsr s:?ne and 5|:'tsto;|e with some lémlnated shale. This unit is FRANCISCAN GREENSTONE: altered basaltic volcanic rocks, including c
ollve-gray where fresh, weathering to red and brown. Sphe- ‘ flows, pillow lavas, breccias, tuff breccia, and tuffs; fresh rock E TSS
roidal weathering is common, as are elongate carbonate con- ‘1C9 \ is gray to gray-green in color; weathered rock commonly orange-brown
cretions. Fossil marine clams, snails, foraminifers, and fish 3 _J B tredebraun. - Thate Focks have, closely spaced features N
LOCATELL! Fm.: massive dark-gray, weathers dark-yellow, fossi- scales are common. The Rices Mudstone is aout 1,000 feet thick. es ¥ ¥ E
Tl liferous siltstone with interbeds of sandstone and conglomerate.
SAN LORENZO Fm.-TWOBAR SHALE MEMBER: laminated shale with some FRANC I SCAN METAMORPHIC ROCKS (BLUESCHIST FACIES): hard blocks of
UNNAMED SANDSTONE, SHALE, AND CONGLOMERATE OF PALEOCENE AGE: rhyth- ' mudstone; ol ive=gray where fresh, weathering to red and brown. SRTNERAEhIC TOSKY, cowmonly glawcopliscs isehist, et some Gubets-
s t = 3 . m mica granulite; rocks are finely to coarsely crystalline, commonly
T mically alternating, beds of sandstone and shale, with discontin- S This unit includes a few interbeds of very fine sandstone and Foltnied. a0 frachured at moderate to very wide suscle
55 uous boulder and cobble conglomerate near the middle of the section. l siltstone. Fossil marine foraminifers and fish scales are L y P it C
Sandstone and shale beds are generally thin to medium, but a few common. The Twobar Shale is about 800 feet thick.
beds are thick. Sandstone is gray where fresh, weathering to gray R
:r br"own a;: has lr]np;r::t bg::::g;p;:ﬂﬁop?;:iggozt ::r:ntl:loigck . SERPENTINE: mostly soft, sheare.é serpentine, enclosing variably E
gl § FODRIONECRLE & 5 9 = . | I abundant hard blocks of unsheared rock. Very closely spaced shear
as much as 5 feet in maximum dimension, and smaller boulders and BUTANO SANDSTONE: sandstone interbedded with mudstone, siltstone, 5 g defi Wosier hl I o et .l
cobbles of hornblende gneiss, muscovite gneiss and schist, Fran- and shale. Sandstone beds are thin to very thick (30 feet). { P ;ﬁeaigsssei e::i:epzrmsn?n 'r;::?shz :)aanca): E?re:"ge |recH;<::. | KPP kSh KSS
ciscan chert, quartzite, limestone, sandstone and shale. Tb Sandstone is generally coarse- to very coarse-grained; poorly- o e B¥aiks cons?st of 'eenishzb?ack serpznt}lne sc:isg ‘:g;jin Tin M
sorted; arkosic in composition; and light-gray where fresh, ultramafic rock ag;.l'silica carbonate rock.' Strongiy chem?call'y A
buff where weathered. Locally thicker beds are carbonate sbtscad material' common along unit boundaries
cemented. The interbeds of mudstone, siltstone, and shale ] 3 E C
PIGEON POINT Fm.: sandstone and conglomerate, interbedded with sand- are dark to light-gray where fresh, weathering to yellowish= E kcg KSS
stone and mudstone. Sandstone Is fine-to coarse-qralined; arkosic aray, areenlsh-gray, or buff. The shale !s expanslive !n many
K In composition; gray to greenish-gray where fresh, weathering to places. About 2,500 feet of ? Butano Sandstone is exposed DIABASE AND GABBRO- UNDIFFERENTIATED: . hard
PP buff. Mudstone and siltstone are gray or black, weathering buff. northeast of the San Andreas Fault Zone. Entmiehes thehs. and lTocsl aphgnitiz‘a:;;z:rzica;oék:?rl;;r;:l:red’ S 0
Cozglgm::tef?o:t;:’:? h:rge?:?zlsz;c:z?:l::ék:ndg[::ﬁ::?:srg:ks ‘Fda thick, tabular.’continuous unit east of and within Ehe San Andreas U
sed or gray Vine= ne ’ ’ Fault Zone. 0
chert, quartz, dark colored metamorphic rock, limestone and
clastic sedlm;ntary rocks. Fossils are rare: but a few fossil UNDIVIDED FRANCISCAN ROCKS: mostly sandstone and shale (fs), but S
marine clams, snalls, and an ammonite have been collected. The KJ-F includes all other Franciscan rock types. 7
e e Rt B e UNDIFFERENTIATED, MASSIVE TO SCHISTOSE FRAGMENTAL GREENSTO
" ’ NE: green
thick. {‘ a red weathering; includes volcanic breccias, tuffaceous rocks 4
‘ o ) £i o
FRANCISCAN SANDSTONE: sandstone (graywacke), with interbedded L containing aitered mafic glass to tachylitic tuffaceous rocks 0 J
5 e and local schistose fine-grained volcanic rocks.
siltstone and shale. Sandstone fine- to coarse-grained; K\J‘F {m (h ‘FS 'FC _g
B INTRUSIVE IGNEOUS ROCKS: various intrusive rocks found throughout ‘FS greenish-gray and hard where fresh; buff and firm to soft I U 9 i
J b the Santa CEuz)Mountalnséi R?ck t(ydp§s fo:;d lr(icll;;de g;a;ite and whereivlueatheret‘i; gene;al:jy :ractured at cl?s: spaclna. Sl;aleh R
adamellite (gr), quartz diorite (gd), gabbro (gb), and horn- and siltstone interbeds dark-gray to greenish-gray where fresh, F s . . .
¢! blende quartz diorlte (qqg). commonly gray where weathered; laminated in places and typi- RANCISCAN SHALE: predominantly shale with minor sandstone. C -FS{:I {9 {‘-C .(' ‘FSf‘ SP
cally show imperfect bedding-plane parting. Interbedding of ; Fh A J
sandstone with the siltstone and shale is in many places { S
fedistincy dus o Shmacing. FRANCISCAN LIMESTONE: hard, bri i i
: s ttle, limestone, finely- to coarsely-
m MARBLE: marble, locally with interbedded schist. crystalline, light-gray in color. In places the limestone is S
;‘ massive; in other places it is distinctly bedded in medium to r 3b Sd 78
thick beds between thin to medium beds of hard, brittle, black 3
FRANCISCAN SHEARED ROCK: predominantly Franciscan sandstone, silt- chert. The limestone locally contains abundant fossil marine l
Sch SCHIST: metasedimentary rocks, mainly pelitic schist. stone and shale and minor amounts of other Franciscan rock foraminifers and cocoliths, and a few corals and bryozoans. C
{:Sr‘ types, that have been intensively sheared. .
MARBLE AND HORNFELS: finely-to coarsely-crystalline marble, graphic FRANCISCAN CHERT: : dd i h h d
marble, and quartz-mica hornfels. The marble is commonly fresh FRANCISCAN CONGLOMERATE: conglomerate composed of well-rounded brittles i It‘:hert mteli'be ?d i siale. Chert, harcii i h
rittle; generally occurs in thin to medium beds alternating wit P
mr and hard, the hornfels deeply weathered and soft. Occurs as {' pebbles and cobbles in a sandstone matrix; occurs as layers ‘FC thin beds of shale; fresh chert is red-brown or gray-green and
Isolated bodies near Montara Mountain. Cg and lenses within Franciscan sandstone (fs); gray where fresh, coamon]y Tractursd ot close spacing. Fresh shale is firm to h m me
buff where weathered; and fractured at wide to very wide soft, red-brown in color; commonly t.\as s kil o-phens Traikors A SC
spaclngdwh:re beds ::e :hlck. kThe pebbles'and c:bbles :re The ::hert may also occur'in thick to very thick layers where it. L
composed of quartz diorite, arkose, quartzite, chert and gray- Ve rpein ¢ 3
£ ght-orange, or gray-green in color. In places, chiefly
w:cke, "':Th minor amounts of shale, serpentine, and glauco along faults, the chert is altered to soft, tan to buff clay. E
HENR SCHTR R Fossil radiolaria are common in the chert.
0
z NOTE: THIS COLUMN IS MEANT TO SHOW THE GENERAL
TEMPORAL RELATIONSHIPS OF THE LITHOLOGIC
0 UNITS AND DOES NOT REPRESENT ABSOLUTE AGE
RELATIONSHIPS,
I
C




