Southern San Joaquin Valley
Field trip
November 12-13, 1988
co-hosts: San Joaquin Geological Society,
Paclfic Section SEPM,
Califernia State University, Bakersfield

DAY 1

Fiald trip Route Exhibit 1.1 (in back pocket}
Stop1 Wheeler Ridge
A.  Ralerto Namson and Davis, 1988 Geslogpcal Sociery of America Beflcte, v. 100, p. 257-713,
specifically p. 267-271 and figures 1, 9.
B. Heler to SEPM Studies of the Geolagy of the San Joaquin Basin, 1988
1. Davis and Lagoe... p. 65-88.
2, Goodman and Malin... p. 89-108.
3, Hirst... p. 207-222.

Slop2 San Emigdlo Canyon {Devil's Kitchen Syncline)
Raler io Namson and Davis, 1988 Geological Saciety of America Baletin, v. 100, SpeCifically
p. 267-271 and figures 1, 10.

Stop3 Crockar Canyon {Also Lunch Stop)
A. Referio SEPM Studies of the Geology of the San Joaquin Basin, 1988
1. Fischer and Surdan... p.233-248.
2. Gilbert... p. 249-260.
B. Relerto SJGS Selected Papers, 1988
1. Kiseretal... p. 22-31.
C. Refar lo attachmenis included in back pocket as:
Exhibit 1.2 Geologic Map, Grocker Canyon area
1.3 Regional Cross Section i
1.4 J.A. Gilben ,. 1988, Upper Miocens Williams, Republic and
Crocker Canyon Sandstones, Wesiside Southern San
Joaquin Valley, California (Abs).

Stop4 Cymric
A. Refertoinsens included in back pocket as:
Exhibit 1.5 Farley, T. and J. Marquez, 1988, Shallow Detachment Faulis
and Associated Folds in the Tulare Formation, Cymric Field,
Kam County, California {Abs).
1.6 Baehr, S., 1988, Tulare Measured Section in Cymric.
B. Refsrto Kiser et al 1988 (SJGS Selected Papars)... p. 14-21.

DAY 2
Field trip Route....... Exhibit 1.1 {in back pockel)
Stop1 Kettleman Hills
A. Refer to Metz, 1988 (inciuded in back pockat).
B. Refer o Namson and Davis, 1988 ! Sockuy o Ancrica buseie v. 100, p. 25717,
specifically p. 257-266, and figuras 1-8.
C. Helerto atlachad geologic map, Exhibit 2.1.
Stop 2 Big Tar Canypn (Alsc Lunch Stop)
A. Referto 'attached modifiad copy of geology as described by Williams et al,
1982 (Road log In Monterey Formation and Associaled Coarse Clastic
Rocks, Central San Joaquin Basin, Calilornia, Volume and Guidebook,
Book 25).

Stop3 Chico Marilnez
A. Reier to SEPM Studies of the Gaology of the San Joaquin Basin
1. Schwartz... p. 281-303.



SOUTHERN SAN JOAQUIN VALLEY SYMPOSIUM
FIELD TRIP

GEOLOGY MAP AND MEASURED TULARE BECTIOHS
CROCNER CANYOH AREA

DAY 1, STOP 3
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ALLUVIUM

ZEMORRIAN STAGES
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EXHIBIT 1.1
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UPPER MIOCENE WILLIAMS, REPUBLIC, AND CROCKER CANYON SANDSTONES
WEST SIDE SOUTHERM SAN JOAQUIN YALLEY, CALIFORNIA

John R, Gilbert, Jr., Chevron U.S.A. Inc.
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. ' ~ "Upper Mioceme Willfams, Republic, and Crocker Canyon Sandstones were

deposited as small, separate, relatively sand-rich submarine fans.
k | These turbidite sandstomes {interfinger with the siliceous Antelope
g shales of the Monterey Formation and outcrop in the southeastern Tembler
[ ]

Range along the southwest margin of the San Joaquin Valley, Califoraia.
Just north and east of their respective outcrops, Williams and Republic
Sandstones produce ofl and gas from relatively small anticlinal closures
forming separate pools in the central Midway-Sunset Field. All three
sandstone bodies are stratigraphically equivalent to the Stevens
Sandstone, which is a widespread, coarse-grained turbidite underlying
much of the southern San Joaquin Valley.

Hilliams, Republic, and Crocker Canyon Sandstones were most likely
derived from a-source Tocated to the west across the San Andreas fault,
based on petrographic data and limited paleocurrent amalysis. The
proposed source area is the granite-metamorphic basement rock of the
northern Gabilan Range, which during the late Miocene was an emergant
landmass only a few miles to the southwest. Since upper Mohnian time,
the sandstone bodies have been offset approximately 150 miles (241 ka)
from the Gabilan Range source by right-slip on the San Andreas fault.
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SHALLOW DETACHMENT PAULTS AND ASSOCIATED FOLDS IN THE
TULARE FORMATION, CYMRIC FIELD, KERN COUNTY, CALIFORNIA

Thomas Farley
Chevron U.S.A. Inc., P. O. Box 1392
Bakerstield, California 93302
Joe Marquez
Chevron U.S.A. Inc., P, Q. Box 5042
5an Ramon, California 993830942
The Pleistocene Tulare Formation is the main productive unit in the Cymric Field and is
currently undergoilng active development by thermal recovery techniques. At the
intersection of the Welport and McKittrick Front areas of the field, the Tulare section is
deformed into a northwest-trending belt of assymetric anticlines and synclines locally
decoupled along detachment faults. The best-constralned detachment surface separates
tightly folded fluvio-deltaic sands from flatter, underlying, lacustrine Annicola sands
along a roughly horizontal slippage surface. Balanced cross-sections reveal an additional
detachment higher in the Tulare section and a third detachment located below the Tulare
in the San Joaquin Formation. Uplift of the Tulare fold belt in section 1Y {305/218)
permits surface viewlng of both the tight {fault propagation} folding as well as the
unroofed heavy oll reservoir that Is currently being processed in down-dip thermal

recovery projects.

Proper recognition of shallow structure and its relationship to reservoir fluid distribution
is crucial to steam drive design and periormance. Modification of the original anticlinal
hyrocarbon traps to present-day fluid level traps due to a lowered groundwater table has
resulted in depleted anticlinal crests and hydrocarbon accumylation by gravity drainage in
down-structure locations. These down-structure locztions Include both synclines as well
as the homaclinal flanks of anticlines downdip from depleted anticlinal crests. Successiul

steam drive design must accomodate both the configuration of the fluid level traps as well

MEASURED TULARE SECTION
SEC.1, T30S, R21E

CLAY; GRAY, 2° THICK, LIMONITE STAINED,
SAND: BROWN, SILTY, MEDIUM-TO COARSE-GRAINED, WELL S0
WELL CEMENTED WITH CaCO,, MASSIVE. LOWER PORTICH
FINE-TO MEDIUM-GRAWED, POORLY INDURATED AND F

CLAY: GRAY, 3-5° THICK, DIATOMACEOUS, LIMONITE STAINEL
SMALL GYPSUM CRYSTALS IN THE FRACTURES.

SAND: GRAY GREEN, MEDLM-TO COARSE-GRAINED, QUARTZ
SANDS AND GENTLE CROSS BEDS, MASSIVE. RHYMICALL
BEDDED WITH CaCO, CEMENT, LIMONITE STAINING.
OCCASIONAL CONGLOMERATE LENSE OF DIATOMITE AND
CLAYSTONE,

SAND: GRAY GREEN, MEDIUM-TO VERY COARSE-GRAINED, QUAF
SAND. MODERATELY INDURATED WITH CONGLOMERATIC
LENSES; ROUNDED PEBBLE'S AND COBBLES OF CHERT. LO
POATION IS BROWN, MEDIUM-GRAINED, TROUGH CROSS |
AND IS JRON STAINED.

SAND: DARK BROWN, COARSE SILT-TO FINE-GRAINED, THIN
LAMINATED, GRADED, PLANAR BEDS. OCCASIONAL INT
BEDDED CLAYS. JOINTS FILLED WITH GYPSUM. OIL STA
UPPER PORTION IS FINE-GRAINED MASSIVE SANDS.
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GEOLOGIC CROSS5-SECTION OF
CHIEO-MARTINEZ AND 2EMORRA CREEK SECTIONS,
KERN COUNTY, CALIFORNIA
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An Introduction to the
KETTLEMAN HILLS OIL FIELD

Southern San Joaquin Valley Symposium, 1988
R T. Metz

The Kealeman Hills oil ficld is located in the southwestern and northwesiern portions of Fresno
and Kings Counties, respectively. The Keuleman Hills are the sucface expression of three large folds. The
surface relief is very rugged and extends sbout 750 feet above the valley foor,

Structure

The Kenleman Hills oil fickd Is composed of three nonhwestwand-trending anticlines - the Nocth
Dome, Middic Dome and South Dome. These structures lic slong a trend ninning paraliel o the Coast
Ranges and extending from Coalinga to Lost Hills, Abundant normal [auliing is seen at the surface, and in
the central pant of the Kettleman Hills oil field there occurs a complex downthrawn graben, but these faulls
dic out with depth in the Etchegoin formation.

Stratigraphy

Ouicrops of up 10 6,000 fect in thickners consist of Tulare, San Joaquin and Eichegoin formations
of Pleisiocens (7) and Pliocene age.  Below the surface wells have penctrated up to 15,700 feet of Plioczae
() o Cretaceous age sediments including the Upper Miccene Reef Ridge and McLure shales (Monlerey
Shale member) and the Miocene Temblor sandstone, Oligocene and Eaocenc deposits coasist of the Tumey
and Kreyenhagen shales. Below the base of the Upper Eocene correlations are uncertain due 10 the lack of
weli control.  Regioaal studies suggest that the Lower Eocene and Palcocene sediments consist of
Domengine sands and shales, Gatche!l sands, Lodi Formation shales (se¢ columnar section),

Outcropping Sediments

Below the recent alluvium, the youngess straa is the Tulare Formation for which the Kettleman
Hills are regarded as the type region, The Tulare formation consists of cross-bedded, silsy, and pebbly
sandsiones and conglomerawes of fluvial origin and thin-bedded clay, silt, fine-grained sandstone, mff and
fimesione which ant inierpreted 1o be lake depositt. Woodring, Stewan and Richards (1940) considered a
white, dialomaceous silty clay as the basal bed of the Tulare formation. The boundary between the Tulare
and the underlying San Joaquin formation was drawn at the top of the Mya zone which represents the last
maring scdimentauon before the non-marine Tulare formation was deposiied,

The San Joaquin formalion consists primarily of finc-grained silty sandsione, silt and clay of
nonmarine and marine origin. At the North Dome, the San Joaquin formation is about 1,700 fect in
thickness, Characteristic suites of fossils in the marine beds are used for 2onation. Named afice the
principal fassils the zones in descending order are the Mya zone (10 feet thick), e Acila zone (30 fect
thick), the Peciea zone (50 feet thick), the Neverita zone (50 fect thick) and the Cascajo conglomeraie
member (50 feet thick). The Cascajo conglomeraie is widespread and is considered 1o be the base of the San
Joaquin formaton, The Cascajo conglomerate is relatively resistant and forms hills and ridges.

The oldest straia oucropping in the Kenleman Hills is the Eichegoin fommalion. At the North
Dome il Ewchegoin has a maximum thickness of aboat 700 feet and consisis chiclly of marine silty sands,
silt, and sandstone. Zones in the Ewchegoin formation are in descending order the Littoring, Preudocdrdium
{upper Mulinia), Siphoralia, Macoma, and Pasinopecten.

Oil Production
The Teniblor zone of middle Miocene age is the shallowes and most imponant producing harizon.
Production alsa comes from lower Temblor sands (Vaqueros), Kreyenhagen sands (Leda) and shales, and

Domengine sands (Upper and Lower McAdams). Depths for these horizons exiend from 6,000 o below
11,000 feet (drifled depth). Discovery dascs are Temblor - 1928 by the Milham Exploration Company,
Uppa'l-m\dm 1938 by the Keuleman North Dome Association, Vaqueros - 1938 by the Kettleman
Lower MeAdams - 1940 by the Keitleman Noah Dome Association, and
Kuymlnnen 1957 by Standard Oil of California,
Production, reserves and significan: staristics are shown oa the anached table,

"References

HILL, F. L., 1965, Keitleman Middlc Dome Oil Field: Catifomia Oil Fields, Vol. 51, No. 1, pp. 39-46.

RENNIE, E. W., Jr, (Editor) 1972, West Side Central San Joaquin Valkey Guidcbook: Pacific Section
AAPG, SEG, SEPM, 102 p.

SULLIVAN, I. C., 1966, Kettiernan North Dome (il Field: Califoria Oil Fields, Vol. 52, No. 1, pp. 5-
22,

woonnma W, P., STEWART, R., and RICHARDS, R, W., 1940, Geology of the Keileman Hills
Oil Field California: U. 5. Genl. Survey, Prof. Paper 195, 170 p.
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