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PREFACE

The First Annual Clay Conference, following the organization of the Clay
Minerals Committee of the National Academy of Sciences—National Research
Council, was held at Berkeley, California, in 1952. After an interval of five
years, it was the good fortune of the conference to be invited to return to
Berkeley, and the Sixth Conference met there again on August 19-23,
1957. The Proceedings of that meeting are published in this volume.

The Proceedings of the First Conference were published as Bulletin 169
of the California Division of Mines, and those of the next four conferences
were issued by the National Academy of Sciences—National Research
Council, Washington, D.C., as publications 327, 395, 456, 566 in its numbered
series of scientific and technical books. The present volume is being published
by Pergamon Press. The Clay Minerals Committee desires to express its sin-
cere appreciation to the staffs of the National Academy of Sciences—National
Research Council and the National Science Foundation for their unstinting
efforts in achieving the high standard of publication set in the preceding
volumes, and in helping to complete arrangements with Pergamon Press in
the new venture.

The Clay Minerals Committee thanks the University of California for
providing generous facilities for the sixth meeting, and Professor Joseph A.
Pask, chairman of the local committee, and his co-workers for arranging the
successful field trip and fine program of the meeting.

The Clay Minerals Committee wishes to express its gratitude again to
Ada Swineford, Editor, to Thomas F. Bates, William F. Bradley, Paul (.
Franks, Donald R. Lewis, Norman Plummer, Monroe H. Waxman, and
Charles E. Weaver, Associate Editors, and to Earl Ingerson, Earth Sciences
Editor for Pergamon Press, for editing this volume. The State Geological
Survey of Kansas has very generously granted Dr. Swineford time and
facilities for her work on this volume.

W. D. KELLER, Chairman
A. F. FREDERICKSON, Secretary

(lay Minerals Committee, National
Academy of Sciences—National
Research Council,

June 4, 1958
University of Missouri, Columbia, Missouri
Pan American Petroleum Corporation, Tulsa, Oklahoma
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FIELD TRIP TO THE IONE CLAY AREA!
HELD IN CONJUNCTION WITH THE
SIXTH NATIONAL CLAY CONFERENCE
AUGUST 21, 1957

by

Frep R. KELLEY and GEORGE B. CLEVELAND
California Division of Mines, San Francizco and Los Angeles, California

and

R. J. ArxLEY

University of California, Berkeley, California

ROAD LOG : BERKELEY TO IONE

via VALLEJO, FAIRFIELD, BIRDS LANDING, RIO VISTA
AND WOODBRIDGE
MILES
Meeting time : 7: 00 a.M.

0.0 Load busses on Telegraph Avenuc at Sather Gate. Turn left around block and
right (west) on Bancroft Way. Turn right (north) on Fulton and Oxford to
University Avenue.

0.4  Turn left (west) on UNIVERSITY AVE. Proceed west through Berkeley to U.S.
Highway 40. (Fig. 1.)

2.5 Turn right (north) on Highway 40 (Eastshore Freeway) toward Vallejo.

3.8  The isolated, tree-covered hill ahead is Fl Cerrito (™ Little Hill '), or Albany

Hill. Now covered with eucalyptus trees on this side, in old pictures it was seen
to be strikingly bare. These trees were introduced from Australia and were
planted widely in western California.
The hill is made of weathered sandstones of the Jurassic Franciscan formation,
a complex of sandstone, shale, radiolarian chert, ultrabasic igneous rocks (in
part serpentinized), and associated metamorphic rocks. This knob remains as
an erosional remnant surrounded by the softer alluvium. The sandstone may
be observed in old quarry workings on the west side of the hill (Jenkins, 1951,
p- 339).

4.7  Rricamonp CiTy Limirs, ConTrA COSTA CounTty LinE. Northward, Highway 40
traverses low bay-margin land through Richmond and San Pablo. In pre-
Spanish days this area was thickly populated by Indians. Many shell mounds
mark their ancient ecamp grounds and have vielded numerous artifacts.

The region was first settled by the Spanish in 1826, and became part of a
Spanish grant, Rancho San Pablo. Remains of two adobes from the early
Spanish period still stand.

! Published by permission of Olaf P. Jenkins, Chief, California State Division of
Mines,

1 1
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MILES
4.9

7.3

=

Son Francisco

Cross CENTRAL AVE. {Stop light). For the next mile sandstones, shales and
basalts of the Franciscan formation are exposed in road cuts, but the exposures

are not representative owing to deep weathering.
McDonald Ave. turnoff. One block east is a good exposure of Franciscan chert.
Farther east the hills are made up of serpentine and schist.

fone
Fairtietd @ (

~==— Route

———  Other Highways

@ Stops Adapted from Stondord
o° Oil Company Map

7.4

10.3

11.1
to
11.8

Fieure 1.—Field trip route, Berkeley to Ione and return.

Tur~ RieaT OFr FREEWAY TO SAN PABLO AVE, At stop light 0.1 mile farther,
turn left on San Pablo Ave. toward Vallejo. Pass through town of Sax PasLo.

Road starts upward over north end of San Pablo Ridge. The low road cuts
expose sediments of the Mio-Pliocene Orinda formation. These are poorly con-
solidated light-colored silt, clay, and conglomerate, which are widely distri.
buted in the Berkeley Hills. They are river flood-plain deposits that contain
shells of fresh-water ostracods and mollusks, together with remains of horses,
camels, and other vertebrates.

Passing through San Pablo Tank Farm, a facility of Standard Oil’s big Rich.
mond refinery, which provides storage for incoming crude oil and refined
products.

.
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MILES
12.1

12.8

13.8
to
14.1

14.2

18.7

19.3

20.1

FieLp Trir To IoNE CLAY AREA 3

Long road cut exposes continental strata of the Orinda form?ion, These are soft,
light-colored sediments which contain debris from the Francxsca,n'ant.i Monterey
formations. They are strongly folded, striking northwest and dipping steeply
northeast.

Hayward fault which trends southeast along the west side of th(? small 'hill
to the right of the highway. The fault brings the Orinda formation against
crushed shale beds of a member of the Monterey *“ group * (Miocene) exposed
in the road cut. These are white, diatomaceous shales interbedded with silt-
stone, and containing marine mollusks. Shale of this type occurs over wide
areas in western California, but differs in age at various localities.

The Hayward fault is a large structural break traceable from San Pablo Bay
to the vicinity of Gilroy, 100 miles southeast.

Road cuts give good exposures of the Miocene shales. Ahead, the highway
descends into Pinole, in a narrow valley bounded by faults on both sides. The
bedrock here is Pliocene tuff and is not well exposed.

Town of PiNoLE (stop light), named from Rancho El Pinole, a Spanish grant
dating from 1829. Beyond Pinole the road passes over the Santa Fe railroad
tracks, and a side road on the left leads to the plant of the Hercules Powder
Company. In the next two miles various sandstones and shales of the Monterey
(middle Miocene) and San Pablo (upper Miocene) groups are exposed in the
road and railroad cuts.

JunNcrioN, Higaways U.S. 40 axp Carnir. 4. Turn left on Highway 40. Road
cuts visible in hillsides along new freeway route expose shale of the San Pablo
group.

EnTER RoDEO. This locality at the mouth of the Rodeo Creck was & camp site
of the Pedro Fages expedition, which explored much of this ares in 1776,
Miocene and Pliocene beds in the vicinity contain abundant fossils. The railroad
cuts along the bay from Rodeo to Oleum are favorite collecting localities.

The small promontory, projecting into the bay on the left, is made up of Pinole
tuff (Pliocene) a white, soft rhyolitic tuff composed mainly of pumice frag-
ments. It lies near the axis of a northwest-trending syncline.

The road passes through the Union Oil Company’s Oleurn Refinery. The bay
front area is attractive for large industrial establishments because it affords
deep-water dock facilities, and service by both the Southern Pacific and Santa
Fe railroads.

Along the bay, north of the highway, may be seen the great Selby Smelter of
American Smelting and Refining Co. It processes ore brought from all over the
world. Many metals are produced, and much of the slag is used by insulation
manufacturers in making rock wool. The smelter was first, established here in
1885 by an earlier company. Its 605 ft smokestack is a landmark that can
be seen for a considerable distance.

Road starts uphill; cuts show exposures of Monterey group sandstones and
shales. At top of hill is a narrow belt of Martinez formation (Paleocens) ;
beyond this are *“ Chico ” sandstones (Upper Cretaceous) separated from the
Martinez by the Franklin thrust fault.

View of Carquinez Strait and Bridge, also mouth of Vallejo Harbor to the
north. The great Mare Island Navy Yard, established in 1853 and one of the
oldest in the west, lies west of Vallejo. The rocks in this vicinity are strongly
distorted and crushed along the Franklin fault ; because of this condition
some of the road cuts have been faced with concrete to prevent slides.

TurnN Lerr Across Bripce, Carquinez Strait, joining San Pablo and Suisun
Bays, is crossed here by the high, narrow Carquinez Bridge. The strait is the
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MILES

20.9

23.0
to

24.3

26.2

27.1

28.4

32.4

37.2
38.9

39.1

46.3
47.6

48.0

49.5).

62.8

outlet for the Sacramento-San Joaquin river system draining California’s
Central Valley. About 25 miles east of here is the * delta > area, which our
route will traverse.

This was the first of the high bridges in the San Francisco area, being privately
built in the ’20s. It remained a toll bridge for 25 years. It is being supplemented
by a parallel bridge, now under construction, as part of a major freeway link.
Below the bridge may be seen the C. & H. Sugar Refinery. Besides it and the
two refineries, dynamite plant, and smelter already seen, several other large
plants are located in the continuation of this strip to the east. Included is the
(Hladding, McBean refractory brick plant.

North end of bridge. Fossiliferous Cretaceous rocks make up the north bank
of Carquinez Strait. These well-bedded brown sandstones and clay shales
extend northward beyond Vallejo and are deformed into broad folds that trend
northwestward.

Passing through eastern edge of VALLEJO (Cross Tennessee St. at 24.0). Town
founded in 1850 by General Mariano Vallejo.

Road cut, bluish shales (Cretaceous). Ahead, the highway passes over Sulphur
Springs Mountain. Faulted Franciscan rocks make up the higher portion of
the hills. Some quicksilver has been mined from these rocks to the southeast.

Summit of ridge. Past the shale and sandstone outcrops is an exposure of
serpentine in the cut bank on the left. Still farther, the serpentine is in fault
contact with brown sandstones and shales (mapped as Lower Cretaceous by
Weaver, 1949, Pl1. 15).

Nara-Soravo County Line. The highway continues northeast down American
Canyon, through poorly exposed Cretaceous and Eocene sandstones.

Highway passes under the Southern Pacific tracks and is joined by Highway 12
at the junction of American and Jameson Canyons. From here the highway
passes over an alluvial plain toward Fairfield. North of the junction is a small
quarry exposing rocks of the Sonoma voleanic series (Pliocene). There are
several buttes of Sonoma lavas and tuffs on the plain to the east. At 34.2 a
road cut affords a good exposure of the light-colored tuffs.

TurN RieaT on Highway 12 toward FarrrIerp, leaving Highway 40,

FamrmeLp. TurN RigHT opposite Solano County Courthouse. This is the center
of & rich agricultural area of fruit orchards and livestock grazing. The town
dates from 1859,

TurN LEFT at south edge of town and cross railroad (39.2) taking road east-
ward toward Rio Vista. The Potrero Hills are seen two miles to the southeast.
They trend eastward for six miles in an anticlinal structure exposing Paleocene
and younger formations, although a small outerop of Cretaceous is present on
one side. Gas was discovered here in 1938 but the well was later abandoned.

Road to left enters Travis Air Force Base, a major installation of the Strategic
Air Command’s long range bomber force.

Quarry left (east) of road is in Markeley (Eocene) sandstone.

Road cut exposures of Wolfskill formation (Pliocene), continental sandstone,
conglomerate, and tuff dipping gently to the northeast.

Tur~y RigHT (south) on road toward Birds Landing, leaving Highway 12.
Road goes southward over Wolfskill sands and gravels (exposed in cut at
At 51.4, off to the southwest is Kirby Hill, site of a small gas field. View of
Mt. Diablo, straight ahead, about 17 miles distant.

TurN LEFT and cross track of Sacramento Northern Railroad 0.1 mile farther.

y
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MILES . .
53.7  SToP 1. Road cut. Denverton Soil Series. (See profile description and laboratory

data in Appendix B.) The section exposed at this point was identified as loess
by F. F. Riecken, ¥. P. Whiteside and J. Thorp. Loess of this type has not
been identified previously in California.

54.9  Turx LerFr at Birps LaxpiN, Continue eastward through the Montezuma
Hills, over the dissected surface of Pleistocene terrace deposits (Montezuma
formation, poorly bedded clay, sand, and gravel).

58.8  Old olive orchard, growing without irrigation.

60.8 RrsoiNn Hicaway 12. TurN RIGHT (east). At 62.0, view of California’s great
“ Central Valley.” The valley is covered with Pleistocene and Recent alluvial

sediments and soils. The subsurface structure is broadly synclinal (Fig. 2);
much subsurface information has been obtained from the drilling of gas wells.

66.9  EnTerR Rio Vista. Follow Highway 12 to left and cross SACRAMENTO RIVER
at 67.7. Moderate-sized ships ean navigate up this river to Sacramento. They
still carry some of the freight traffic in spite of rail and truck competition. The
waterways of the delta are an important recreation area. Two miles southwest
is the important Rio Vista gas field, a major supplier of natural gas fuel to
the Bay area.

68.1  Juncrion Hreuways 12 and 24. east side of Sacramento River. TUrRN LEFT
(northeast) toward Isleton. Road runs on top of levee, paralleling river. Some
farm land back of levee is 10 ft or more below river level. Pear orchards
parallel part of the route.

72.5  IsieroN. TurN RieHT on Highway 12, leaving Highway 24, which leads to
Sacramento (40 miles north). The river route to Sacramento carried much of
the heavy traffic during the days of the gold rush. Sacramento was founded
as New Helvetia in 1839 by John Sutter and became a major supply point for
the transcontinental wagon traffic and the mining country.

As Highway 12 leaves Isleton, note gas wells a short distance to the left of
the rond at 73.0 and at the sharp left turn at 73.7. A mile farther the road,
several feet below river level, runs heside the levee,

76.3  Cross MokrLUMNE RIVER. The highway travels castward over peat lands for
soveral miles. The peat soil supports a rich agriculture, and huge tonnages of
rice and other coreals are grown. In some places the peat is thick and pure
enough for horticultural use, and peat mining in this area is a growing industry.
Peat land has caught fire and smoldered undetected for long periods, fire break-
ing forth suddenly and causing extensive darnage.

80.2  Sror 2. Pit beside road. Staten Peaty Mucl. (Sec profile description and labora-
tory data in Appendix B.)
80.8 Cross PoraTo SLOUGH, ENTER TERMINOUS.
86.3  Cross TuorxNtox Roap. (Boulevard stop.) One-half mile farther is the margin
of the granitic alluvial fan material that covers much of the eastern side of
the Central Valley. This is the Victor formation whose Pleistocene sands, silts
and gravels make up the Victor alluvial plain and form soils that favor the
growing of grapes and a wide variety of other crops,
88.2  CRross WESTERN PACIFIC RATLROAD TRACK,
90.9  Boulevard stop. TukN LEFT on Sacramento Road toward Woobpsripek,
leaving Highway 12.
93.5 WoobBRripGE. Cross 8. P. railroad (3 tracks), jog right two streets and con- :
tinue north, crossing Mokelumne River. !
97.3  Sror 3, just past JAHANT SrovcH. Cut on right side of road. San Joagquin
Sandy Loam. (See profile description and laboratory data in Appendix B.)
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MILES
97.9

99.9

100.9

109.2

112.7

113.5

116.1
118.0

119.2

121.1

121.7
122.8

0.0

FieLp Trrp 10 IoNE CLAY AREA 7

UNDERPASS, Southern Pacific tracks. Continue 0.2 miles farther north and
make sharp RicHT TUurN, doubling back to the southeast.

Cross JAHANT OVERHEAD over U.S. Highway 99 FReEway. Continue east-
ward on Jahant Road, directly toward the Sierran foothills and the be'1t of
clay-bearing Eocene rocks of the Ione formation which lies along these hills a
few miles west of the Mother Lode.

Cross KenEFIck RoAD and railroad tracks of California Traction Co.; continue
eastward.

Join HiGHwWAY 88, coming from the south across the Mokelumne River, and
continue NorTHEAST. The gravel mounds in the river bed were left by gold-
dredging operations.

The road continues through rolling country mapped as Laguna formation by
Piper and others (1939, Pl. 1). These are Pliocene (?) alluvial deposits. The
Laguna lacks the andesitic material found in the underlying Mehrten.

Junction Liberty Road, from left, about 0.2 mile past contact of Laguna with
Mehrten formation (Mio-Pliocene).

In the next four miles are many typical exposures of the Mehrten formation,
especially on the ridges and in road cuts and ditches. These beds are character-
ized by andesitic detritus and agglomerates and are associated with the Miocene
(?) andesitic eruptions in the Sierra Nevada.

SAN JoAQUIN-AMADOR COUNTY LINE.

Light-colored, tuffaceous sandstones and clays in road cut, just past a con-
spicuous exposure of Mehrten agglomerate. These beds contain no andesitic
material and have been mapped as Valley Springs formation (Miocene) by
Piper, Gale and Thomas. They are derived largely from the rocks of the earlier
or rhyolitic period of Sierran eruptions.

Cross JacksoN CrEEK. Side road to Buena Vista turns right at 119.6; con-
tinue straight ahead. Road climbs over the * Greenstone Ridge * (120.1-
120.4), a partially buried ridge of Jurassic metamorphic rocks lying parallel
to and about three miles in front of the main outerop belt of these meta-
morphic rocks along the foothill front (Bates, 1945, p. 5). This ridge seems to
have acted as a threshold, behind which troughlike depressions impounded
much of the Ione formation sediment.

Ione sandstone (Eocense) exposed in road cuts. The Ione is characterized by
white quartzose sandstones and clays, with some associated lignitic beds
(Allen, 1929 ; Dietrich, 1928).

TurN LEFT towards Ione, leaving Highway 88.

TurN LEFT INTO GATE of Owens-Illinois Tone Sand Plant and Gladding,
McBean Ione Plant ; Stop 4, in front of Ione Sand Plant. Tour of open pit
operations of Gladding, McBean & Co. and sand and clay processing plants of
Owens.-Illinois and Gladding, McBean. See Appendix A for geologic summary
of Ione Area.

ROAD LOG : 10NE TO BERKELEY

via BUENA VISTA, STOCKTON, TRACY AND WALNUT CREEK
GATE of Gladding, McBean and Owens.Illinois plants. TurN Ric¢HT on to main
road. One-half mile east is the brick plant of the Western Refractories Co.

JuncrioN HicEwWAY 88. TUurN LEFT toward Jackson. Ione exposed in new
cuts along this road. The low, brushy hills are the characteristic topographic
expression of these soft, flat-lying Ione beds.

i
i
|
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MILES
2.8

4.1

12.8
19.9

25.0

38.8

41.3

44.3

56.0

64.0

66.1

TurN RicaT on Buena Vista road, leaving Highway 88.

Side road on right leads to clay pit operated by Gladding Bros of San Jose.
A mile farther, the buttes visible ahead are Buena Vista Peaks capped by a
resistant rhyolite tuff bed of the Valley Springs formation. At their base may
be seen the plant of the American Lignite Products Co., which extracts Montan
wax from the lignites of the Ione formation (Pask and Turner, 1952).

BueNA Vista. Continue straight ahead. Much placer mining was done in this
vicinity and at Lancha Plana on the river a few miles south. Water is diverted
from the Mokelumne at Pardee Dam nearby as municipal supply for Berkeley
and other East Bay cities.

Road on left to Camanche, location of a Pacific Clay Products Co. plant.
Road parallels a portion of the ‘‘ Greenstone Ridge ” for a short distance.

InTERSECTION with Highway 88. TurN LEFT toward Stockton. Road traverses
section seen on morning trip ; Valley Springs, Mehrten and Laguna formations.

AMADOR-SAN J0AQUIN CoUNTY LINE.

Cross MoxELUMNE RIVER. One mile farther is junction of Highway 88 with 12,
from Valley Springs, another locality where the Ione clays are mined.

TurN RieHT, passing through CLEMENTS, as highway parallels Southern
Pacific tracks.
Center of LockErorp. Continue, crossing railroad at 25.4. At 26.8, Highway 12
turns right ; continue ahead on Highway 88 toward Stockton.

JuncrtioNn Highway 88 with U.S. Routes 99 and 50 (stop light).
Tur~ LEFT on Highways 99 and 50. Cross tracks of Stockton Terminal and
Eastern at 39.4 and Southern Pacific at 40.3.

Tur~N RieaT following Highway 50 through edge of Stockton, center for a
rich agricultural area and inland port city accessible to deep water navigation.
Underpasses at Santa Fe and S.P.-W.P, tracks.

TurN LeFT following Highway 50 route to Tracy. At 45.9, near south city
limits of Stockton, Laurel Potteries, manufacturers of dinner ware from Calif-
ornia and Tennessee clays ; also California (lay Products Company, makers
of brick and hollow tile from local clays.

At 51.4, U.S. Army Sharpe General Depot, visible east of highway.

UnpErPAss and JuNcTioN with Hicaway 120 ; follow Highway 50 to RiHT.
At 56.2 cross SAN JoaQUIN RIVER. In 1846 twenty Mormon pioneers came up
the river in a sail launch and landed near this point to start a new community.
The first ferry across the river was established here in 1848.

OvEerpass. Southern Pacific tracks at east edge of Tracy. Pass through town
and cross S.P. tracks again at 65.7.

One-half mile west of Tracy, road to Corral Hollow turns off to south, leading
14 miles to Tesla, site of coal and clay mining and refractory brick making in
the early 1900’s (Huey, 1948). The clay occurs with white sand and coal in the
Eocene Tesla formation, similar in many ways to the Ione. However, the steep
dip of the beds makes underground mining necessary and costs are too high
to be competitive, although some of the clay is of very good quality.

Ahead is the Diablo Range, which extends southeastward for 130 miles.
Most of the core of the range is made up of Franciscan rocks, flanked on the
east by Cretaceous, with a thin Tertiary sequence in some places.

An important manganese mine is located in Franciscan rocks 13 miles south
of Tracy.

Cross DELTA-MENDOTA CaNAL, major aqueduct carrying water from delta for
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irrigation of northwestern San Joaquin Valley. San J OAQI{IN-ALAMEDA
County LINE 0.1 mile farther. At 72.2, first Tertiary exposures in road cqts 5
for next 1.3 miles, lenticular sandstones and conglomerates of Neroly formation.

Unconformity between Miocene (Neroly formation) and Cretaceous (Pano.che
formation) 100 ft from west end of road cut north of highway at road junction.
Basal conglomerate of Neroly overlies steeper-dipping Cretaceous shales. I.n
next 2.4 miles are good exposures of the Cretaceous sandstones and shales in
the road and railroad cuts.

OVERPASS SOUTHERN Paciric; UNDERrass WESTERN PaciFic TRACKS.
Beyond, the dips become flatter as the axial area of & broadly arched anticline
is approached ; some distance farther the beds dip westward. Large cuts show
the character of the shales and massive, concretionary sandstones as the road
descends into the Livermore Valley.

Cross OVER S.P. and W.P. Tracks. At 82.5, road turns off to Livermore ;
continue west on Route 50.

Alameda County Prison Farm to right of road. Beyond may be seen buildings
of Parks Air Force Base.

DuBrin. Tury RieaT on Highway 21, leaving Highway 50, and heading north-
ward. Mt Diablo (elevation 3844 ft), guiding landmark since early Spanish
days, dominates the skyline to the right. Since 1851 it has been the point of
origin for land surveys of a vast part of California and Nevada. On its south
flank are steep-dipping Tertiary and Cretaccous beds while its core is & jumbled
mass of Franciscan rocks punched up through the younger sediments. On the
opposite (northeast) side a similar Cretaceous and Tertiary sequence is repeated,
with coal beds and whito sands of some economic interest in the Eocene portion,

Our route continues northwest along the San Ramon syneline, between
Mt Diablo and the Berkeley hills.

Cross ArAMEDA-CONTRA Costa CoUNTY LINE. At 102.5 cross Southern
Pacific tracks and enter Danville. About 4.5 miles farther, Sugarloaf Hill on
right of road is made up of San Pablo sandstone. Cross S.P. tracks at 107.7.

Juncrion oF HicHways 21 and 24 in WALNUT CREEK (settled in 1850). TurN
LEFT on 24, across west limb of San Ramon syncline, crossing poorly exposed
Pliocene, Miocene, and Eocene beds. Below, the Eocene is in contact with
Miocene strata at a large thrust fault, and the road approaches another syn-

clinal structure with Pliocene beds appearing at 111.3.

LAFAYETTE, site of a large Indian village. Settled by Spanish Californians
before 1834. Highway passing over folded and faulted Pliocene beds.

ORINDA CROSSROADS, turnoff for residential community of Orinda to north
and St Marys College at Moraga to the south.

At 117.1 a major landslide blocked the road on December 9, 1950 when
soft Pliocene rocks of the high road cut failed. Ahead, the road crosses another
syncline in Pliocene voleanics and continental beds, with axis at 117.7.

ENTER BROADWAY TUNNEL. Orinda nonmarine beds (Pliocene) near portal,
with tunnel passing into a near.vertical section of Claremont (Monterey
“ group ') cherts and shales, riddled by diabase dikes. The dikes are altered
and structurally very weak, causing great unforeseen difficulty in construction
of the tunnel.

WEest END oF Broapway TUNNET. Road passes from Miocene shales into dark
Crotaceous shales and sandstones.

JUNCTION Broapway and MovNTary BLyp.-Tux~Ner Roap. TurN RiGHT
toward Berkeley. Road crosses Hayward fault here with Cretaceous in contact

mmum e i
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with Franciscan, which is found only on west side of fault. Fault extends along
base of Berkeley Hills, through University of California campus,

The road parallels the hill front, where large quarry faces show the weatherf;d,
rust-colored Leona rhyolite (Pliocene ?), used as fill during the construction
of the Oakland Army Base in 1943-1944.

121.4 TurN RicHT, off Ashby Avenue onto Claremont ; at 121.7, left from Claremont
onto Derby ; at 122.1, right from Derby onto College ; at 122.8, left from
College on to Bancroft ; at 122.9, right from Bancroft on to Telegraph.

123.0  Arrive University of California Campus.

STrATIGRAPHIC NAMES MENTIONED IN Logs

AGE WEST AREA EAST AREA
Pleistocene Montezuma Victor
Pliocene Wolfskill

Sonoma, Pinole, Leona Laguna

(volcanics)
Mio-Pliocene Orinda Mehrten
Miocene San Pablo (group) Neroly  Valley Springs
Monterey (group)

Eocene . Markeley Tesla Tone
Paleocene Martinez
Cretaceous (U.) ¢ Chico Panoche
Jurassic Franciscan Mariposa-Amador
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