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NATIONAL GEODETIC VERTICAL DATUM OF 1929
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PEBBLESTONE Area mapped by C.A.Hall and W. G. Ernst, 1970 - 1973
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Area mapped by S.W. Prior, 1973 -1974

J.W. Wiese and W.G. Ernst contributed to the
mapping of other small areas not shown here.
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CORRELATION OF MAP UNITS
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DESCRIPTION OF MAP UNITS

ALLUVIAL DEPOSITS (Holocene) - Cobble-pebble gravel, sand, silt, and clay

DUNE SAND DEPOSITS (Holocene) - Unconsolidated, white to brown, windblown sand
of actively moving sand dunes

OLDER DUNE SAND DEPOSITS (Holocene) - Unconsolidated and slightly cemented
dune sand of stabilized sand dunes

Qls . (m)) LANDSLIDE DEPOSITS (Holocene) - Rock and mudflow debris derived from rock units
(s,'973b upslope. Not all landslide deposits shown. Dominant debris shown in parentheses; (m)

where debris is Franciscan me'lange, (s) where debris is dominantly serpentinite, (dbs)
where debris is dominantly diabase or serpentinite. 1973 — date of landslide

STREAM TERRACE DEPOSITS (Holocene and Pleistocene) - Unconsolidated
cobble-pebble gravel, sand, silt, and some clay. Approximately 0.9 to 3 m thick

MARINE TERRACE DEPOSITS (Pleistocene)- Loosely consolidated, white to
orangish - brown sandstone and conglomerate. Clasts subrounded to angular, as large as
1.2 m in diameter, consist locally of Jurassic ophiolite, Franciscan rocks, Cambria
Felsite, dacite, Monterey chert, and Cretaceous sandstone. Approximately 0.9 to 6 m
thick. Marine terrace deposits occur at elevations of approximately 3, 5, 12, 30, 46,
61, 122, and 183 m. Age near Cayucos is late Pleistocene, 130,000 £ 30,000 and
140,000 + 20,000 B.P. (Valentine, 1958; Veeh and Valentine, 1967)

Qtm

OLDER TERRACE DEPOSITS (Pleistocene) - Poorly consolidated sand, brown sand
with iron-oxide-rich sandy nodules, clay-rich sand; locally pebbles of Monterey shale at
base. May include older dune sand deposits or shallow-water deposits. Cobble and
boulder deposits uncommon. Possibly equivalent to Orcutt Sand (Woodring and
Bramlette, 1950)

N23°E

PASO ROBLES(?) FORMATION (Pleistocene) - Sandstone, siltstone, claystone, and
conglomerate; unconsolidated to well consolidated. Locally dominant rock is
sandstone and claystone. Clasts, other than chert, within the conglomerate are
dominantly rocks from Franciscan me’lange. Locally deformed beds with dips of 20°
to 30°. Lawer Pleistacene in Morra Ray area (Calif. Dept. of Water Resources, 19772,
p. 15), perhaps in part equivalent to Orcutt Sand (Woodring and Bramlette, 1950) in
Los Osos Valley area. Thickness unknown. Marine (?) (Calif. Dept. of Water
Resources, 1972, p. 82-83) and nonmarine (?)

- CAREAGA SANDSTONE (Pliocene) - Loosely consolidated to well-cemented, pootly
bedded, medium- to coarse-grained, grayish-white to dark-gray sandstone and
conglomerate. Clasts in conglomerate are predominantly Franciscan rocks. Shell debris
as much as 20 percent of rock. Fossils present are Dendraster sp., bryozoa, Dentalium
sp., Solen sp., and Nuculana (Saccella) taphria (Dall, 1897). Exposed thickness of 4 m

PISMO FORMATION (upper Pliocene to upper Miocene) - Includes:

Squire Member (upper Pliocene) — Massive, white to tan, calcareous, arkosic
sandstone; more calcareous and resistant near base; quartz, 75 percent to 80
percent; feldspar, 15 percent to 20 percent; less than 5 percent mafic mineral
grains. Fine to medium grained; grains subrounded to subangular, moderately well
sorted. Exposed thickness of 61 m. Contains Lyropecten cerrosensis (Gabb). Marine

Belleview Member (upper Pliocene) — Interbedded, buff to gray claystone and
fine-grained sandstone. Claystone spheroidally fractured. Exposed thickness 61 m.
Marine

Gragg Member (upper Pliocene) — Massive, resistant to soft, medium-grained
sandstone. White, weathering buff. Minerals include: quartz, 65 percent; feldspar,
30 percent; clay, 4 percent; and mafic minerals, 1 percent. Exposed thickness of
30.5 m. Fossils include Lyropecten cerrosensis (Gabb). Marine

Miguelito Member (lower Pliocene and upper Miocene) — Brown claystone and
siltstone; beds 5 to 10 ¢m thick; porcelaneous shale; opaline shale; locally thinly
bedded chert; diatomite or diatomaceous shale; relatively soft, well-bedded
siltstone, locally tuffaceous near base; locally bituminous or friable sandstone; and
locally conglomerate near base. Maximum exposed thickness of 914 m. Fossils
include Leptopecten discus (Conrad). Marine

Edna Member (lower Pliocene and upper Miocene) — Poorly to moderately
well-indurated, orangish-brown to light-brown or gray sandstone. Fine- to
medium-grained arkosic sandstone, locally interbedded with yellow claystone.
Sandstone consists of quartz, 35 percent to 80 percent; feldspar, less than 5 percent
to 15 percent; locally, siltstone fragments, 5 percent; serpentinite, 5 percent;
bioclastic debris, 5 percent; and a maximum of 40 percent silt-sized particles.
Maximum exposed thickness 167.6 m. Fossils include: Astrodapsis (?) sp., Balanus
sp., Chione cf. C. simplicata Nomland, Crassostrea titan (Conrad), Discinisca
lamellosa Broderip, Hinnites giganteus (Gray), Leptopecten discus (Conrad),
Lyropecten crassicardo (Conrad), and Patinopecten aff. P. bakeri (Hanna and
Hertlein). Others listed by Nomland (1917). See Hall (1973a, b; 1974) and Hall and
Prior (1975). Marine

Siltstone — Nonbituminous, buff to gray, sandy siltstone. Exposed thickness 106.7
m. Marine

Conglomerate — Predominantly hard clasts of fine-grained Obispo tuff, Cambria
Felsite, Franciscan chert, dolomitic siltstone, and Monterey chert or shale.
Maximum exposed thickness 15.2 m. Marine

Reddish-brown conglomerate and siltstone member (Pliocene and upper
Miocene — Clasts up to 12.7 c¢cm in diameter, consist of diabase (90 percent) and
equal amounts of serpentinite and Vaqueros Sandstone. Maximum exposed
thickness of 91.5 m. Age assignment uncertain; no fossils; lies with angular
discordance upon Monterey Formation of Luisian Age. Marine members of Pismo
Formation show similar stratigraphic relationships (Hall and Prior, 1975).
Nonmarine

MONTEREY FORMATION (upper and middle Miocene) - Includes:

Diatomaceous shale, porcelaneous shale, diatomite, silty sandstone, and opaline and
cherty shale — Thinly (less than 1 cm) to thickly bedded (more than 1 m, San
Simeon quadrangle) black chert or resistant hard siliceous shale and interbedded
chert also present. Color variable, but commonly white and brown to gray and
reddish-brown, weathering chalky white. Brittle and subconchoidal fracture.
Locally interlaminated and interbedded with diatomaceous siltstone. Exposed
thickness of 609.6 m. Marine

Tuffaceous siltstone — Locally dolomitic siltstone with some opaline chert. Exposed
thickness of 137.2 m. Marine

Siltstone or blocky dolomitic claystone and siliceous siltstone — Tan to
yellowish-white in color; locally tuffaceous or interbedded with cherty shale.
Locally unconformably overlies Rincon Shale or Obispo Formation and is
unconformably overlain by undifferentiated Monterey Formation. Relizian to
Luisian in age (Prior, 1974). Exposed maximum thickness of 2000 m. Marine

POINT SAL FORMATION (middle Miocene) - Light-brown siltstone, diatomaceous
siltstone, and dolomitic siltstone that weathers into blocks or flat slabs. Bedding
generally thicker than that of Monterey Formation, locally contains sandstone lenses
or beds of silty sandstone; absence or near absence of chert beds. Lateral gradation
from soft siltstone and blocky dolomitic siltstone of Point Sal Formation to more
chert-rich beds of basal member of Monterey Fromation (San Luis Obispo
quadrangle), that is, from Nipomo quadrangle (Hall and Corbaté, 1967) and Arroyo
Grande quadrangle (Hall, 1973) to San Luis Obispo quadrangle (Hall and Prior, 1975).
Black claystone beds that occur below or are interbedded with tuff and volcanic rocks
of Obispo Formation, mapped as part of Point Sal Formation (Nipomo quadrangle,
Hall and Corbat(;, 1967), are a fine-grained facies of Obispo Formation. Incomplete
section of over 15.2 m (San Simeon quadrangle, Hall, 1976). Marine

VOLCANIC ROCKS (middle Miocene) - Diabase and basaltic rocks occurring as sills or
dikes in Rincon Shale and as possible flows in Obispo Formation. Brown to black,
medium- to coarse-grained, usually deeply and spheroidally weathering diabase.
Composition variable, laths of sodic plagioclase (Anzs to Angg), 40 percent to 50
percent of rock; clinopyroxene, 10 percent to 18 percent. Remaining 30 percent to 50
percent of rock is a groundmass of plagioclase microlites, altered olivine, and mafic
minerals. Maximum thickness of 228.6m occurs in Port San Luis and Morro Bay South
quadrangles; maximum thickness most commonly 76.3 m

OBISPO FORMATION (middle and lower Miocene) - Includes:

Crystal-bearing vitric tuff — Fine- to coarse-grained white tuff; subangular clasts of
pumice, perlite, white to dark-gray glass shards, and feldspar in a vitric matrix. Ashy
matrix commonly altered to clay. Locally intrusive into fine-grained tuffaceous
siltstone. Groundmass, up to YU percent of rock, consists of glass shards, pumice,
and microperlite. About 10 percent of rock mass is composed of mineral grains
consisting of subhedra of oligoclase and quartz in roughly equal proportions or 80
percent feldspar and 20 percent quartz (see Hall and others, 1966; Surdam and
Hall, 1966; Hall and Corbaté, 1967; Surdam and others, 1970; and Turner, 1970).
Claystone and Pecten sp. fragments are present locally in rocks within the Cambria
quadrangle. Maximum exposed thickness 396 m. Radiometric ages of tuff, 15.3 *

0.5to 16.5 £ 0.8 m.y. (upper Saucesian and lower Relizian)

Yellow to brown tuffaceous siltstone and claystone — Locally contains reddish-brown
chert and glassy volcanic rock lenses. Maximum éxposed thickness of 152.4 m.
Fossils present are: Amusiopecten vanvlecki (Arnold) (Port San Luis quadrangle)
and Lenticulina sp. (Morro Bay North quadrangle, Prior, 1974). Marine

Fine-grained zeolitized, silicified, or dolomitized varicolored, resistant

tuff — Maximum exposed thickness of 228.6 m

very

Perlitic glass and breccia — Maximum exposed thickness of less than 15.2 m

RINCON SHALE (lower Miocene and Oligocene) - Includes:

- Interbedded siltstone, tuffaceous siltstone, claystone, minor amounts of semisiliceous
shale — Contains dolomitic or calcareous concretions and siltstone beds, 15 to 61
cm thick. Siltstone and claystone white when weathered; brown, gray, or black
when fresh; also black where adjacent to diabase. Orange dolomitic or calcareous
rocks occur as pods or lenses throughout. Locally interbedded sandstone and
conglomerate, clasts of conglomerate predominantly felsite or dacite. Locally 7.6-
to 30.5-cm-thick glaucanitic sandstone occurs at base. Thicknesses vary from 15.3
m to 549 m. Complete faunal lists given by Prior (1974). Basal 115.4 m assigned to
Uvigerinella sparsicostata Zone of upper Zemorrian Stage. Foraminiferida from San
Luis Obispo area not known to range higher than lower Saucesian Stage, and rocks
of this unit in Cypress Mountain quadrangle contain Zemorrian foraminifers. Lower
bathyal to abyssal, 2000 * 500 m, depths of water suggested by foraminifers (Prior,
1974). Marine

- Yellowish-brown to white, fine-grained, zeolitized tuff and interbedded
siltstone — Large fragments of pumice common in Obispo tuff are absent.
Maximum exposed thickness 305 m

Fine- to coarse-grained, buff-white, brown or greenish-brown, arkosic
sandstone — Locally interbedded with Rincon siltstone and claystone. Maximum
exposed thickness approximately 8 m. Marine

VAQUEROS SANDSTONE (Oligocene) - Light- to dark-brown or gray, calcareous,
arkosic, fine- to coarse-grained, moderately well indurated, and fairly well to poorly
sorted sandstone. Sandstone composed of quartz, 50 percent to more than 90 percent;
feldspar, less than 10 percent to 30 percent; lithic fragments, 5 percent to 35 percent.
Locally, 2 percent to 50 percent of mineral grains are glauconite. Interbedded
conglomerate or conglomerate in lower part of formation contains clasts of chert,
granitic rocks, quartzite, Cambria Felsite, and shell fragments; percentages variable. In
Cambria quadrangle basal part of Vaqueros Sandstone interfingers with green
sandstone and red clay of Lospe (or Sespe) Formation. Fossils listed by Hall (1973,
1974) and Hall and Prior (1975). Commonly 30.5 m or less in thickness; maximum
exposed thickness 243.8 m. Marine

LOSPE FORMATION (Oligocene) — Includes:

Green and red conglomerate, sandstone, and silty claystone — Lithologies markedly
different on either side of San Simeon fault. West of San Simeon fault predominant
lithologies are reddish or reddish-brown to green or gray conglomerate and
sandstone. Clasts are ophiolite, some shale, and rarely chert (dacite and Cambria
Felsite clasts absent). East of San Simeon fault predominant lithologies are
conglomerate and red and green claystone. In the north, conglomerate composed of
1 percent to 10 percent cobbles and boulders and roughly 635 percent pebbles in
poorly-sorted, sandy matrix. Clasts in basal 15.2 m have the following percentage
composition: dacite, similar in lithology to that making up volcanic rocks in area
between Morro Rock and Islay Hill, 10 to 40; chert, 25 to 90; vesicular basalt, 10
to 20; and Franciscan graywacke and metavolcanic rocks, 1 to 20. In the northeast,
clasts in conglomerate have a percentage composition of Franciscan graywacke,
serpentinite, 3; and blueschist, less than 1. Clasts of Cambria Felsite present but
rare. In the south, lithologies are predominantly interbedded sandstone and
conglomerate. Clasts in sandstone and conglomerate are varicolored chert,
serpentinite, andesite, dacite, sandstone, and granitic rocks. Maximum exposed
thickness east of San Simeon fault 182.8 m. Nonmarine

Landslide deposits — Clasts of ophiolite and serpentinite in sandy or silty matrix.
Clasts angular to subangular. Thickness approximately 8 m
tuff, and volcanic

Volcanic rocks; weathered and altered glassy dikes,

breccia — Exposed thickness of 15.2 m

Reddish or reddish-brown to green or gray conglomerate and sandstone clasts and
ophiolite, some shale, and rarely chert — Exposed thickness 305 m

CAMBRIA FELSITE (Oligocene) — Includes:

Reddish-brown to black massive basalt — Maximum exposed thickness of 76.2 m

Hard, rhyolite-dacite, grayish-white, crystalline felsite and some soft, white, poorly
exposed tuff — The rock is composed of 3 percent to 30 percent phenocrysts of
quartz, oligoclase, and biotite; groundmass aphanitic. Generally without bedding
features or preferred orientation of phenocrysts. Where stratified, tuff beds are less
than 0.31 m or more than. 0.61 m thick; biotite flakes are partially alined.
Flow-banding locally common in felsite. Locally reworked, soft white tuff within
formation contains clasts of Franciscan graywacke, 70 percent; chert, 20 percent;
and blueschist, 10 percent (Ernst and Hall, 1974, 1975). Forms resistant ridges or
volcanic pluglike masses; locally sheetlike structures with Franciscan rocks above
and below. Seemingly intrusive into block of Toro Formation in San Simeon area.
Approximately 106.7 m thick
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DACITE (Oligocene) — Includes:

- Porphyritic-aphanitic dacite — Includes some Cambria Felsite (Ernst and Hall, 1974).
Volcanic rocks in area between Morro Rock and Islay Hill (includes intrusive rocks
approximately 12.9 km northwest of Morro Rock [Earth Science Assoc., 1974;
Hall, 11, t1g. 1, 197/5]1). Fiity percent ot the rock i1s composed of phenocrysts with
a typical composition of 65 percent strongly zoned andesine, 15 percent biotite and
clay, 10 percent hornblende, 5 percent partially resorbed quartz, and 5 percent
magnetite, apatite, and zeolites. Groundmass makes up other 50 percent of rock
and consists of altered plagioclase microlites, biotite, glass, quartz, and hornblende.
Flow banding common, and mineralogy variable. Potassium-argon age
determination of dacite: Morro Rock, 22.1 £ 0.9 m.y.; Black Hill, 26.4 + 0.8 m.y.;
near Hollister Peak, 26.4 * 0.8 m.y.; Bishop Peak, 24.9 £ 0.2 m.y. (Turner, 1968;
Turner and others, 1970)

Fine-grained dacite or flow facies — Phenocrysts absent or rare and flow banding
common

UNNAMED SEDIMENTARY ROCKS (Upper Cretaceous) - Includes:

Feldspathic graywacke or arkosic wacke sandstone and interbedded, greenish-brown or
black micaceous shale and siltstone — Thick-bedded, tan to dark-brown,
medium-grained sandstone composed of quartz, 50 percent to 70 percent; altered
plagioclase and K-feldspar, 20 percent to 30 percent; claystone, chert fragments,
and biotite, 2 percent to 7 percent. Convolute and cross bedding or lamination and
graded bedding locally common. Hard, gray, altered, siliceous sandstone (locally,
near Port San Luis). Included in Asuncion Formation by Taliaferro (1944); broken
formation A, type III graywackes of Hsu (1969). Marine

Pebble to cobble conglomerate (Lopez Mountain quadrangle) — Clasts are granitic
rocks, andesite porphyry, chert, quartzite, and greenstone. Maximum exposed
thickness approximately 152 m. Marine

UNNAMED GRAYWACKE (Cretaceous or Jurassic) - Thick-bedded, tan, medium-grained
sandstone. Thinly bedded siltstone with convolute and cross bedding or laminations
and graded bedding locally present. Exposed thickness 686 m. Marine

FRANCISCAN ROCKS (Cretaceous or Jurassic) — Includes:

- Graywacke and micrograywacke — Fine- to coarse-grained, greenish-brown to tan
sandstone, siltstone, and some claystone. Sandstone commonly massive and
shattered; locally it is well bedded or interbedded with siltstone. Exotic blocks rare.
Locally interbedded with sandstone is conglomerate that contains clasts of
sandstone, siltstone, and boulders of green chert, coarse-grained sandstone, and
metavolcanic rocks. Except for exotic blocks and locally sheared and shattered
beds, part of unit is lithologically similar to unnamed graywacke (KJg). Total
thickness unknown but probably more than 686 m. Marine.

- Metavolcanic rocks (greenstone) — Primarily metamorphosed basalt and diabase.
Commonly associated with red chert (ch). Locally dark red and extensively sheared.

Considered to be tectonic blocks on or within or below Franciscan mélange and

probably equivalent to upper part of Jurassic ophiolite. Thickness unknown

Mélange — Graywacke, pervasively sheared and in large part composed of sheared
greenish-black claystone. Includes exotic clasts of conglomerate (cg); blueschist
(bs); schist (sch); metavolcanic rocks or greenstone (mv); white, red, or green chert
(ch); graywacke (gw); shale (sh); diabase and serpentinite (dbs); serpentinite (s);
tuff (t); gabbro (g); and silica-carbonate rocks (sc). Original structure of unit
destroyed by shearing and mixing. Provisionally considered here to be same age or
younger than Toro Formation or unnamed shale (Jsh) because rocks identical to
those in these units are present as large blocks and clasts within the mélange.
Thickness unknown, Marine

TORO FORMATION (Lower Cretaceous and Upper Jurassic) - Includes:

Interbedded shale or claystone and sandstone — Dominantly thinly bedded,
greenish-brown or brown, micaceous shale; contains calcareous lenses and
concretions. Buchia fragments occur locally within thin sandstone beds

Type section is along Toro Creek, sections 22, 27, 33, T. 28 S., R. 11 E. Well exposed
in Cienega Creek, southeastern Cypress Mountain quadrangle, and in York
Mountain quadrangle. Assigned to Toro Formation by Fairbanks (1904) and Page
(1970, 1972); to Marmolejo Formation by Taliaferro (1944) and Hsu (1969).
Exposed thickness is between 458 m and 1067 m. Marine

Sandstone — Fine- to medium-grained, gray-green, arkosic sandstone; composed of
quartz, 50 percent to 60 percent; plagioclase, 20 percent to 40 percent; orthoclase,
5 percent; and lithic fragments, biotite, and hornblende, 5 percent

Conglomerate — Pebble to cobble conglomerate, clasts are subangular to well rounded
and consist of quartzite, black chert (locally up to 90 percent, porphyritic-aphanitic
volcanic rocks, and rarely sandstone

UNNAMED SHALE (Upper Jurassic) - Olive-gray to dark-gray shale, brown shale, and
fine-grained, brown sandstone. Relatively thick beds of black chert-pebble
conglomerate occur near base. Correlated with the Jurassic shale (Knoxville
Formation) reported by Woodring and Bramlette (1950). Exposed thickness 229 m.
Marine

TUFFACEOUS CHERT (Jurassic) - Greenish-gray, radiolarian-rich. Exposed thickness 46
m. Marine

OPHIOLITE (Jurassic) — Includes:

Ophiolite, predominantly microdiorite, dikes and sills, diorite, and serpentinite or
altered pyroxenite

- Dike and sill complex — Black to greenish-black aphanitic diabase, locally includes
microdiorite or diorite. Rocks at Piedras Blancas include some pillow basalts; pillow
basalts at Avila (Port San Luis quadrangle) are possibly part of this unit rather than
a tectonic block of metavolcanic rocks (greenstone) (KJfmv)

Diorite and ultramafic rocks — Diorite, quartz diorite, some diabase, and serpentinite
or altered pyroxenite. Serpentinized dunite locally cut by altered rodingite

SERPENTINITE -~ Serpentinite, locally serpentinized ultramafic rocks
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5 GesToN, 5 0"’&'0;,

——-—--7-72.... Contact — Dashed where approximately located or inferred; queried where doubtful;
dotted where concealed

——===...7? High-angle fault — Dashed where approximately located or inferred; dotted where
concealed and inferred: queried where uncertain. Arrows show relative direction of
movement on cross sections when known; queried where uncertain

?-&. Thrust or reverse fault — Dashed where approximately located or inferred; dotted where
concealed and inferred; queried where concealed or doubtful. Sawteeth on upper plate.
Dip of fault plane between 30° and 80°

—+=—+=—-—-7 Photo lineament — Queried where uncertain
+——— Synform — Trace of axis at surface. Dashed where approximately located. Flanks
converge downward in folds and in rocks whose stratigraphic sequence is unknown
—e———— Antiform — Trace of axis at surface. . Dashed where approximately located. Flanks
diverge downward in folds and in rocks whose stratigraphic sequence is unknown
P Strike and dip of beds uncertain
30~ Strike and dip of flow banding
x 6193 Megafossil locality — U.C.L.A. locality number
Vollmer Ranch name/property owner

Marker beds

o—o—o—o—o  (Conglomerate or gravel bed

Sandstone
Siltstone or diatomaceous siltstone

A—A—A—A—Bb Tuff

A—A—A—A—A Breccia
Note: Commonly used geologic symbols are printed on the map jacket; a separately
printed list is available on request from the U.S. Geological Survey.
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