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Introduction
Detailed geologic mapping on Tiburon Peninsula, located in southern Marin County, has shown it
to be underlain by variably deformed and metamorphosed rocks of the Franciscan Complex. The
structurally lowest terrane in the area consists principally of interbedded sandstone and shale,
chert, lesser conglomerate, and minor basalt (greenstone). These rocks are overlain by ultramafic
rocks composed mainly of partially serpentinized peridotite (harzburgite) and pervasively sheared
serpentine-talc schist, which were originally emplaced along a low-angle fault. Uplift and
extensive erosion has exposed large portions of the footwall sedimentary and volcanic terrane
leaving two erosional remnants, or klippen, of the hanging wall ophiolitic terrane: a roughly
circular sheet capping Ring Mountain located in the NW portion of the peninsula, and an
elongate, complexly folded and faulted sheet capping the central and SE portions of the
peninsula.
Background
The geology of the Tiburon Peninsula has been studied for over 100 years. Ring Mountain,
located in the northwestern portion of Tiburon Peninsula, is known as the type locality for
lawsonite, a high pressure/low temperature (high PIT) mineral phase, which was first described
by Ransom (1895). The majority of studies have concentrated on the high-grade metamorphic
blocks which occur throughout the peninsula and include blueschist, eclogite and amphibolite
(Coleman et al, 1965; Dudley, 1967, 1969 and 1972; Wakabayashi, 1990). Some of the first
significant geologic mapping on the peninsula was done by Taliaferro (1943) and Alfors (1971).
A geologic map of central and southern Marin County, including the Tiburon Peninsula, was
published in 1976 by the California Division of Mines and Geology (Rice, et al, 1976). The
purpose of this work was to produce a geologic hazards map to be used for land use planning in
Marin County and therefore was focused on those features, such as potential landslide areas, that
might affect future development.
The present field mapping effort on Tiburon Peninsula began in the fall of 1997 and remains
ongoing in a few areas of the peninsula. A preliminary map was presented at the GSA in Seattle,
WA, in November 2003 (Bero, 2003). The majority of mapping has been done at a scale of
1:6000 (I-inch= 500 ft) although some of the more complex areas have been mapped at a scale
of 1:1200 (I-inch= 100 ft). The main focus of this effort has been to produce a detailed geologic
and structural map of the Tiburon Peninsula in order to understand the tectonostratigraphic
relationship between the underlying sedimentary and volcanic terrane and the overlying ophiolitic
terrane.
During the field trip we will visit specific outcrops both on Ring Mountain and in the southern
Tiburon Peninsula that best exhibit the field characteristics of the footwall sedimentary and
volcanic terrane, the overlying ophiolitic terrane, the fault zo�e separating the two disparate
terranes, and the high-grade metamorphic blocks associated with the fault zone.
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Figure 2. Ring Mountain Geology (Bero, 2003)

~1000 ft

Ultramafic rocks composed mostly of blocky, partially serpentinized peridotite (harzburgite
and dunlte) that forms dark, greenish-gray to brown resistant knobs; Includes minor
serpentine.
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Pervasively sheared serpentine-talc shclst and lesser chlorlte schist. Unit commonly
contains well-rounded, high-grade metamorphic blocks of varying size composed of
blueschlst, ecloglte, and/or amphibollte.
Low-angle fault (Coast Range Fault?)
Reddish-brown chert and shale (locally massive). Unit becomes pale brown to white in
color and exhibits intense breccialion and re-silicificatlon as the overlying fault is
approached. Unit exhibits variable stratigraphic thickness and can be completely missing.
Fine- to medium-grained sandstone (graywacke) locally interbedded with thin layers of shale,
minor conglomerate, and thin-bedded chert. Unit becomes increasingly foliated and exhibits
a cataclaslic texture (textural zone 2) as it approaches the overlying fault contact.
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Figure 3. Generalized stratigraphic column showing the major lithologic units composing Tiburon Peninsula.

The age of the sedimentary and volcanic terrane has not been thoroughly established. Pelecypod
shells, reported found in shale float on the south slope of Ring Mountain near this location
(Dudley, 1967), were tentatively identified as Buchia keyserlingi of uppermost Berriasian through
Valanginian (Early Lower Cretaceous) age.

Stop 3. Sedimentary and volcanic terrane - textural zone 2
As we proceed northwest up the hiking trail, the sandstone seen at Stop 2 begins to exhibit very
subtle changes both in texture and mineralogy. The rocks become coarser-grained, due likely to
changes in original sedimentary facies, and begin to exhibit a lineation that becomes more evident
as we continue to move northwestward. At Stop 3, which is located approximately 30 meters
southeast of the fault contact with the overlying ophiolitic terrane, the sandstone has developed a
platy cleavage typical of textural zone 2, defined by an overall lineation and flattening of quartz
grains which are separated by thin, dark bands of chlorite. In thin section, the rock fabric is
cataclastic, defined by stretched, broken and/or rotated quartz grains within a matrix composed
mostly of sub-parallel chlorite strands and tiny grains of white mica and quartz. Lawsonite is also
present as small eubedral lath-shaped grains, associated with chlorite (Photo.2) indicating that
these rocks have been subjected to low-grade blueschist facies conditions (Cloos, 1986). Cross
cutting quartz-filled fractures are also present. Neither jadeitic pyroxene or metamorphic
aragonite have been recognized in these rocks.

The transition from pumpellyite-bearing, relatively unmetamorphosed metagraywacke of textural
zone 1, to lawsonite-bearing metagraywacke of textural zone 2, has been observed by this writer
in thin sections of footwall sandstones collected from the same stratigraphic/structural position
along the northeast, south, east and west portions of Ring Mountain. This relatively abrupt
transition to lawsonite-bearing metagraywacke exhibiting cataclastic texture seen in footwall
sandstones located adjacent to the overlying ophiolitic terrane, suggests that a very localized high
PIT environment may have existed during emplacement of the overlying ophiolitic terrane.
Further study of this occurrence is ongoing.
Stop 4. Serpentine-talc schist containing high-grade metamorphic blocks
Approximately 30 meters further along the hiking trail northwest of Stop 3, a small exposure of
sheared serpentine-talc schist can be seen in the trail indicating that we have walked over the
contact and into the overlying ophiolitic terrane. (Due to poor rock exposures between Stop 3 and
this location, the precise contact between the two terranes can not be seen in the trail. We will see
a more extensive exposure of the contact between the two terranes at Stop 5.)

As we proceed northwest along the trail, note the large, free-standing blocks present in the
surrounding area. These are some of the famous high-grade metamorphic blocks that Ring
Mountain is known for. (Note: a sign along the left side of the trail indicates that Ring Mountain
is a protected natural preserve and that rock collecting is prohibited.) The high-grade
metamorphic blocks found on the peninsula vary both in mineral composition and protolith. The
original composition of most of these blocks vary between chert, sandstone/shale, and basalt
(greenstone). The blocks are composed of a wide range of mineral species and represent a variety
of metamorphic facies including blueschist, eclogite and/or amphibolite. We will take a close
look at one of the more interesting blocks in this group located a short distance to the right
(northeast) off the hiking trail. (Note: poison oak commonly grows on and adjacent to many
of the high-grade blocks, including the one we will visit.)

Like a great many of the high-grade blocks on the peninsula, this block has a rounded, somewhat
smooth appearance. It has been broken into several pieces which lay adjacent to each other.
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Photo 1. Photomicrograph of the typical textural zone 1 features seen in footwall sandstones,
Tiburon Peninsula (xlOO, PPL). Most of the grains in the field of view are quartz, albite, mica
and chlorite. Pumpellyite(?) occurs as tiny euhedral crystals associated with albite.

Photo 2. Photomicrograph of the typical textural zone 2 features seen in footwall sandstones,
Tiburon Peninsula (x40, PPL). Small lath-shaped, euhedral grains in center of photo are
lawsonite.

Close examination of the block reveals its highly foliated character and dark mineral content. The
block is a garnet epidote amphibolite that was formed under high temperature conditions. An
interesting feature of the block is the presence of pale green omphacite and garnet (eclogite),
which occurs both within the groundmass and as cross-cutting veins, such as can be seen on the
south-facing surface of the north piece of the block. The occWTence of high temperature
amphibolite cut by a later vein of high P/f eclogite indicates that this block was subjected to
retrograde metamorphic conditions as the block cooled. Other portions of the block contain
glaucophane and other blueschist minerals indicating that even lower P/f conditions occurred at a
later stage of retrograde metamorphic development. Remnants of actinolite schist, representing
greenschist facies conditions, are also seen along the outer surface of the block indicating late
stage metasomatic reaction of the block with the surrounding serpentine. For an interesting
discussion of the retrograde metamorphic process and possible origin for this and other similar
blocks seen on Tiburon Peninsula, see Ernst (1988) and Wakabayashi (1999).
Most of the high-grade blocks in this group are solitary and appear to be resting on soil rather
than on (or partially within) a defined rock matrix. However, a quick search of the area reveals
exposures of the probable matrix which is composed of intensely sheared serpentine-talc schist,
lesser chlorite schist, and localized, late-stage silica carbonate mineralization. (Good exposures of
the serpentine-talc schist/high-grade metamorphic block relationship will be seen at later stops
along the trail.) This zone of intensely sheared serpentine-talc and chlorite schist was formed as a
result of movement along the low-angle fault that defines the plane of separation between the
overlying ophiolitic terrane and the footwall sedimentary and volcanic terrane. Because of its soft
mineral character, it has been easily eroded leaving the high-grade blocks behind on the slope.
Mapping has shown that the fault sheared serpentine-talc schist unit is not always exposed at the
base of the ophiolitic terrane. However, its distinct character in outcrop (including the associated
high-grade metamorphic blocks), and stratigraphic position at the base of the ophiolitic terrane,
has allowed it to be used as a mapable unit throughout the peninsula, where observed.
Stop 5. Exposure ofthe low-anglefault zone separating the two terranes
From Stop 4, we take the trail southwest that leads us over a large exposure of ultramafic rock of
the ophiolitic terrane, and down-slope to Stop 5. As the path leads us over the ultramafic rocks,
note their blocky appearance and reddish-brown oxidized weathering surface which is due to their
high iron and magnesium (femag) content. These ultramafic rocks are the end product of
hydrated, upper mantle peridotite that was originally composed of olivine and orthopyroxene
(harzburgite). The high-relief mineral grains commonly seen on the surface of these rocks are
remnants of orthopyroxene grains.

Toward the bottom of the slope we pass through a zone of intensely sheared, pale green colored
rock exposed in the hiking trail. We are once again in the fault-sheared serpentine-talc schist unit
first seen northwest of Stop 3, and must therefore be close to the contact separating the overlying
ophiolitic terrane from the lower sedimentary and volcanic terrane. In fact, the contact is located
at the bottom of the slope a few meters down the trail. At this location, the ophiolitic terrane
(hanging wall) is in contact with bedded chert of the footwall terrane (seen now as scattered
blocks on the left side of the trail) instead of sandstone, such as was seen at Stop 3. Chert or
sandstone are the only two rock types of the footwall sedimentary and volcanic terrane that have
been found in contact with the overlying ophiolitic terrane throughout the Tiburon Peninsula.
A close look at the scattered chert blocks located at the base of the slope near Stop 5 reveals that
although they retain an original bedded appearance, they have been folded, bleached, brecciated,
and re-silicified. What was once interbedded shale has also become silicified. These localized
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alteration characteristics of the footwall chert are common throughout the peninsula and were
used as an outcrop feature to help in mapping the contact between the footwall sedimentary and
volcanic terrane and the overlying ophiolitic terrane in areas of otherwise poor exposure.
Stop 6. Exposure of the low-angle fault zone separating the two terranes
From Stop 5, we head northwest up the hlking trail paralleling a major south-directed drainage.
This portion of the hiking trail stays within the sheared sexpentine-talc schist unit and we will
pass many large high-grade metamorphic blocks of differing composition on the way to Stop 6.
The trail also passes many small springs, some of which remain active year-round. These small
springs commonly occur near the sheared base of the overlying ophiolitic terrane, helping to
further define the general contact between the upper and lower terranes.
Stop 6 is located within a small saddle ridge that connects the two main ultramafic bodies at Ring
Mountain by trail. Turning eastward on the trail, we notice a small outcrop of well-foliated, light
brown sandstone followed further up the trail (and up-section) by an outcrop of talc schist, which
in tum is followed up the trail (up-section) by an outcrop of sheared serpentine-talc schist. We
are now standing on a bench surrounded by scattered high-grade metamorphic blocks, the largest
of which is Turtle Rock, located a short distance to the southeast. We have once again walked up
section from rocks of the footwall sedimentary and volcanic terrane into the sheared base of the
overlying ophiolitic terrane.
Stop 7. Turtle Rock
Turtle Rock is located a short distance southeast of Stop 6. It is a spectacular example of the high
grade metamorphic blocks seen throughout Tiburon Peninsula. As we move around the block,
note its somewhat lenticular shape (long axis oriented northwest), and its onion-skin appearance.
Note also that large pieces of the outer skin have exfoliated from the main block on its west side.
The southeast end of the block has been broken away and provides a view of the intensely folded
interior. In thin section, the rock is composed of very schistose, tightly kinked glaucophane grains
with lesser lawsonite, jadeitic pyroxene, and garnet. From the southeast end of the block, note
again the onion-skin appearance, especially well exposed on the west side of the block. A close
look at the outer surface of this side of the block reveals the remnants of an actinolite reaction
rind that may likely have enclosed the entire block at one time. A close look at the exposures seen
on the ground surface a few meters away from the block reveals the weathered remains of the
intensely sheared, pale green serpentine-talc schist that originally encased the block.
Metamorphic age dates have been published for various samples of high-grade blocks collected
from Ring Mountain. The results indicate a KA date of 150±3 Ma from mica in a sample of
glaucophane schist (Suppe and Armstrong, 1972), and a KA date of 149±8 from mica in a sample
of eclogite (Coleman and Lanphere, 1971). The oldest metamorphic ages reported for high-grade
blocks within the Franciscan Complex are 159-163 Ma which are thought to be approximately the
initiation date of Franciscan subduction (Wakabayashi, 1990).
Stop 8. lRtramajic rock of the ophiolitic terrane
From Stop 7, we will head southeast along the trail which climbs up-slope (and up-section)
through the base of the ophiolitic terrane and into the ultramafic rocks that cap Ring Mountain. A
service road will lead us back to the church parking lot. Pausing on the service road at Stop 8, we
have a panoramic view of the west portion of Ring Mountain, and a southward view of Tiburon
Peninsula, Belvedere Island, the Marin Headlands, and. San Francisco. This is a good stop for last
minute arm-waving!
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Area 2. South Tiburon Peninsula
Directions to Area 2: From the Shepherd of the Hills Lutheran church parking lot, drive back to
Trestle Glen Boulevard, turn right and head back down the hill to the stop light at Tiburon
Boulevard. Turn left onto Tiburon Boulevard and head south down the peninsula for
approximately 1-1/2 miles. Tum left onto Lyford Drive and head up the hill for approximately 0.5
miles staying to the right and on Lyford Drive. Veer right off of Lyford Drive onto Venado Road
and drive south approximately 100 meters to the end of the road where a sign on the fence
announces the beginning of the open space preserve.
The rocks that comprise the central and southern portions of Tiburon Peninsula are generally the
same as those seen at Ring Molllltain, and are interpreted as a southward extension of the same
two terranes. As at Ring Mountain, the overlying ophiolitic terrane is thought to have originally
been emplaced above the footwall sedimentary and volcanic terrane along a low-angle fault.
However, in the central and southern peninsula, emplacement of the ophiolitic terrane was
followed by a later structtrral event that folded both terranes into a complex northwest-trending
syncline containing an eastward dipping axial plane. At present, the erosional remains of the
overlying ophiolitic terrane (the oldest terrane on the peninsula) forms along the central axis of
the syncline (Figure 1). Due to the axial plane orientation, the east limb of the syncline, which
forms the northwest-trending central ridge of the southern peninsula, is composed of rocks of the
footwall sedimentary and volcanic terrane (mostly graywacke and conglomerate) rather than
rocks of the structurally overlying ophiolitic terrane.
Figure 4 is a larger scale map view of the area we will visit in the southern Tiburon Peninsula.
Although the geology in this area is structurally complex, the same "stratigraphic" sequence
(Figure 3) and structural relationships that we saw at Ring Mountain apply.
Stop 1. Entrance to the open space preserve
Starting at the entrance of the open space preserve on the south end of V enado Road, we will
walk southward on a hiking trail that begins in rocks of the upper ophiolitic terrane and then up
slope (but down-section) through exposures of several different rock types that comprise the
upper footwall sedimentary and volcanic terrane.
Stop 2. Upper ophiolitic te"ane
The rocks we see at Stop 2 are composed mainly of serpentine and serpentine-talc schist. They
form the erosional remains of a rather narrow, complex fold located at the base of the ophiolitic
terrane that trends north and then bends sharply west a few meters north of this location. Notice
the flat, narrow plates of serpentine that stick up from the outcrop and define the edges of the
folded unit. This outcrop feature, located at the base of the ophiolitic terrane, is common in this
part of the peninsula. and was likely formed during emplacement of the terrane.
Stop 3. Altered chert of thefootwall sedimentary and volcanic terrane
As we walk northeast along the trail to Stop 3, we pass out of the serpentine-rich rocks of the
ophiolitic terrane and into a narrow band of altered, pale brown and white bedded chert. This
outcrop represents the uppermost unit of the footwall sedimentary and volcanic terrane exposed
in this area.
Stops 4 and 5. Sandstone and conglomerate
A few meters northeast along the trail from the outcrop of chert, we pass through a narrow band
of graywacke followed by conglomerate at the top of the ridge. Although we have been walking
up slope from Stop 2, we have actually been walking down-section through the footwall
NCGS Field Trip Guide
September 11, 2004

I
--.

KJch

,;i;._

�-:
:-

_ 1_:·
_,
,-��,

,,

..

·--........

�·
.,•

�-I

l

l_

Figure 4. Geology of n. portion of SOUi.hem Tiburon Peninsula {Bcr"<i. 2003)

~1000.ft

sedimentary and volcanic terrane. The chert, graywacke and conglomerate wiits that we have
observed thus far are all latterly continuous to the south end of the peninsula, although their
outcrop thickness varies along strike due to depth of erosion. The conglomerate unit that we
observe at Stop 5 forms most of the ridge to the southeast. Note the variation in size and
composition of the individual cobbles forming the conglomerate at this stop.
Stop 6. View ofAngel Island and San Francisco Bay
Stop 6 provides a nearly 360° view of San Francisco Bay and is a great place for taking pictures.
Angel Island, located south of the peninsula, may be a southeast extension of the same geology
found on the Tiburon Peninsula. Although we are still within the same conglomerate unit seen at
Stop S, there is a large pebble component to it at this location.
Stops 7, 8 and 9 Platy serpentine ofthe ophiolitic terrane
As we hike southwest down the slope to Stop 7, note the sequence of rocks (conglomerate
graywacke-chert) which is the same sequence we observed at Stops 3, 4, and 5, only in reverse
order. We are now walking down-slope but up-section toward the east edge of the ophiolitic
terrane at Stop 7. At Stop 7 and 8 we again see the narrow platy serpentine at the base of the
ophiolitic terrane that we saw in outcrop at Stop 2, only more developed. Again, this structure
was likely formed during emplacement of the overlying ophiolitic terrane and defmes its eastern
edge. After we walk a few hundred meters northwest toward Stop 8, look back south toward Stop
7 and see if you can see the anticline-syncline pair defined by the platy serpentine on the north
facing hillside. The platy serpentine structure continues along the train to Stop 9.
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Area 1. Ring Mountain
Directions to Area 1; From Highway 101 in southern Marin County, exit the highway at the
Tiburon-Mill Valley exit and proceed east on Tiburon Boulevard. After approximately 1-1/2
miles, make a left turn onto Trestle Glen Boulevard at the stop light. Turn left onto Shepherd
Way at the crest of the hill. Drive a short distance and turn right into the parking lot of the
Shepherd of the Hills Lutheran church. Parking spaces are available near the trail head leading
north onto Ring Mountain.
Ring Mountain is located in the northwest portion of Tiburon Peninsula (Figure 1 ). Figure 2 is a
larger scale map view of the geology and main structural features of Ring Mountain. Figure 3 is a
generalized "stratigraphic" column of the variable lithologic units that underlie both Ring
Mountain and the Tiburon Peninsula. (Please note that the stratigraphic thickness of the
individual lithologic units shown in Figure 3 are not to scale and are shown simply as relative
thickness.)
Stop 1. Shepherd ofthe Hllls Lutheran Church parking lot
Starting at the northwest corner of the parking lot we will hike northward on the hiking trail along
a small dry creek drainage for approximately 300 meters to a point where the trail turns northwest
onto a south-sloping ridge. As we hike up the creek drainage, note the small outcrop located
approximately 50 meters to your left (west) on the slope above the drainage. The visible outcrop
is composed of pebble conglomerate "grading" down-slope (southward) into a typical example of
Franciscan red-bedded chert. The contact between the two units appears to be a fault; however,
like many outcrops in the Franciscan, lateral continuity is lacking. Even so, this outcrop tells us
that we are hiking through rocks of the lower sedimentary and volcanic terrane. A short hike
:further up the trail and we reach Stop 2.
Stop 2. Sedimentary and volcanic terrane- textural zone 1
This point in the trail allows the first panoramic view of Ring Mountain. From this point we can
look northward up the gradual slope of the ridge we are on and begin to distinguish a difference
in outcrop texture in the distance. The smooth textured slope that we are standing on becomes
blocky above an imaginary sub-horizontal line that we can trace across the upper slope from east
to west. This sub-horizontal line that defines the change in outcrop texture occurs at the base of a
low-angle fault separating the sedimentary and volcanic terrane below from the ophiolitic terrane
above. We will examine this contact relationship in more detail at several future stops.

As you view the surrounding terrane on the lower slope of the mountain, note the extensive
erosion, the heavy vegetation, the rounded nature of the ridges and knolls, and most importantly,
the absence of good outcrop. This is typical of the geomorphology seen in sandstone- and shale
dominated Franciscan terrane. Look for small exposures of medium-brown, fine-grained
sandstone and sandy siltstone in the trail. The larger grains seen in this rock are pale brown
weathered micas. In thin section this rock is composed of angular to sub-angular grains of quartz
albite-biotite-muscovite-chlorite-pumpellyite(?). What is believed to be pumpellyite occurs as
very small, pale green euhedral crystals seen only at high power along altered albite grain
boundaries. Prehnite has not been recognized in this rock. The larger mineral species composing
the rock are surrmmded by a very fine-grained matrix composed of silt- and clay-sized particles.
Very thin sub-parallel cross-fractures are seen that exhibit iron-staining but are not mineralized.
Iii general, the rock appears unmetamorphosed in outcrop and thin section, and has the
appearance typical of textural zone 1 sandstones (Blake et al, 1967) seen in outcrop throughout
the area (Photo. I). However, the mineral assemblage suggests that the rock is actually a fine
grained metagraywacke.
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Figure 1. Geologic map of the Tiburon Peninsula (Bero, 2003).

GEOLOGY OF TIBURON PENINSULA, MARIN COUNTY, CALIFORNIA
David A. Bero
MAP UNITS
QUATERNARY DEPOSITS

Alluvium - mostly stream gravel, sand, silt and clay: loose to soft and friable

Landslide deposit - largely bedrock debris composed of unstratified mbctures of rock fragments, &and, i.ilt and clay
Slope debris and revine fill - unconsolidated 1111gular rock fraQments in sand, silt and clay matrix
Artificial fill - includes rock fragments, sand, silt, clay, and man-made debris
Beach sand - mostly well to moderately sorted medium- to ooarl!e-grained sand

FRANCISCAN COMPLEX
Melange (Cretaceous?) - composed predominantely of coherent blocks of sandstone, greenstone
and/or chert of varying size in a matrix composed of intensely sheared sandstone and shale.
Chert (Cretaceous and Jurassic) - alternating beds of reddish-brown chert and shale; massive reddish-«cwn chert;
and pale brown to white (bleached) chert; unit is fractured and l'lHlilicilied locally.
Sandstone (Cretaceous and Jurassic) - massive to thick-bedded graywacke sandstone interbedded with lhin layers
of &hale and fine-grained sandstone; conglomerate (cgl) beds locally; uni! exhibits well-<leveloped foliation locally.
Greenstone (Cretaceous and Jurassic) - Greenlsh-{lray, fine- to medium-{lralned altered volcanic rocks, mostly basalt
Serpentine-talc schist (Jurasslc) - composed mainly of pervai.ively sheared serpentine-talc schist and chlorite schist.
Unit commonly contains high-{lrade metamorphic bloc:l<B composed of blueschist, ectoglte, and/or amphibolite.
Ultramafic rocks (Jurassic) - Composed mostly of altered perodile (harzburgite and dunlte) forming dark, greenish-{lray
to brown resistant knobs; includes minor serpentine.

MAP SYMBOLS
strike and dip of beds

�

strike and dip of foliation

�

Contact, dashed where approximately located, dotted where inferred or
concealed.
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High angle fault, dashed where approximately located, dotted where inferred
or concealed. U, upthrown side; 0, downlhrown side.

Thrust fault, dashed where approximately !orated, dotted whem inferred
or concealed. Teeth on upper plate.

Anticiinal fold, dashed where approicimately located, dotted where inferred
or concealed.
Synclinal fold, dashed where approximately localed, dotted where Inferred
or concealed.

