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INTRODUCTION

This report presents a brief summary of the borehole gravity method, a
description of the data reduction and error estimate procedures, and
preliminary density and porosity profiles for twelve borehole gravity surveys
made in California by the U.S. Geological Survey. A brief description of the
geologic setting and petroleum field characteristics for each surveyed well is
also included.

The borehole gravity surveys were made with the Geological Survey's
borehole gravity meter (LaCoste and Romberg BHGM #6) and well-logging
equipment to gather in situ density and porosity data to support a variety of
on-going research studies of sedimentary rocks in California basins. The
names and locations of the surveyed wells are given in Table 1.

BOREHOLE GRAVITY METHOD

Smith {1950) recognized that borehole gravity measurements are responsive
primarily to the vertical density variations in the rocks traversed by the
survey and secondarily to lateral rock density variations (anomalous density
structure) of detectable magnitudes that may occur in the region surrounding
the surveyed well. However, the development of a reliable borehole gravity
meter with high precision came much later and the use of surveys for reservoir
evaluation soon followed (McCulloh et al, 1967a, 1967b; McCulloh et al, 1968).

Borehole gravity surveys are conducted by stopping and reading the
borehole gravity meter at a series of downhole stations that have been
previously selected from examination of well logs to meet the survey
objectives. This technique leads to a set of gravity difference (Ag) and
depth difference (Az) measurements that constitute the interval vertical
gradient of gravity (Ag/Az) between successive stations (Fig. 1). In many
geologic settings interval density (p) is the only factor that significantly
affects Ag/pz because the formations surrounding the borehole are level or
nearly so and possess relatively uniform densities in lateral directions. 1In
such areas, borehole gravity data are easily converted to highly accurate and
unique (gravimetric) interval density profiles.

Lateral density variations may be significant where folded strata,
faults, wunconformities, intrusions, or lateral variations in 1lithology,
porosity or pore fluids (due to selective depositional or post-depositional
processes) intersect or occur within detectable distances of the borehole.
Analysis of the borehole gravity data in these cases is more difficult because
equal density surfaces generally are poorly known and may be complex in
shape. In this preliminary report lateral rock density variations have been
ignored in the calculations of density and porosity profiles from the borehole
gravity measurements. This simplifying assumption (disregard of possible AGg
effects) is valid for most but not all of the surveys presented here.

Interval density is defined in the Glossary of Geology (Bates and
Jackson, 1980) as "in a wellbore, the density of an interval intergrated from
gamma-gamma log data or determined by a borehole gravity meter.® Apparent
density is defined in the Glossary of Geology as "rock density calculated from




gravity measurements in boreholes.," The term apparent density should be
reserved for those cases where anomalous effects (the AG. term) are large
enough to significantly affect calculated p. Interval density should apply to

cases where AGg is negligibly small or its value has been determined.

Interval density is the gravitational average density of the horizontal
layer and, in theory, can be caused by an infinite number of different density
distributions in the horizontal layer. In practice, p is a representative
measure of the density in situ of individual beds or groups of beds in which
density is reasonably constant in horizontal directions for radial distances
of at least 5 to 10 times the interval thickness A z. Under these
circumstances P can, in effect, be considered a linear average of any vertical
variations of density over the Az interval.

Interval densities and porosities determined from borehole gravity
measurements are particularly important because of the large volume of
formation investigated and high relative or absolute accuracy that is inherent
and unique to the borehole gravity method. For example, comparative radial
distances from the borehole and corresponding rock volumes investigated by
conventional cores, gamma-gamma log, neutron log, sonic log, and borehole
gravity meter over a 10-foot interval are shown in Table 2. There is no doubt
that the borehole gravity meter provides a unique glimpse of the rocks
surrounding the borehole and can be very important where conventional logs
give faulty or ambiguous results.

A very important economic application of borehole gravity surveys is the
accurate and representative evaluation of formation or reservoir porosity in
the vicinity of the well. 1Interval porosities are calculated from interval
densities using the familiar equation for porosity.

= 100 - - '
) (pg p)/(pg pf) (1)

where ¢ = total porosity in percent
p = interval density in g/cm3

p_ = average grain or matrix density of the solid constituents of the
rocks contained in the interval in g/cm3

Y average pore-fluid density in the interval in g/cm3

f

According to eq. 1 if p is provided from the borehole gravity survey, any two
of the remaining three variables must be independently determined in order to
solve for the third. For example, p and Pe mist be estimated from
independent data if porosity ¢ is to be calculated. Similarly, Pg and ¢ must
be estimated from independent data if interval pore-fluid density pe is to be
calculated.

The maximum likely error in calculated interval density due to errors in
Ag and Az measurements is given by

o = 1l/4amk (ag/bz) (Bz_ . . /82 + DI o /4g) (2)



These errors were carefully estimated for each survey reported here and are
given in the data summaries. Maximum likely error in calculated interval
porosity is given by

U ey Gl B1Praror |+ | P 5)

where p rror’ Pf error’ and perror represent the errors or uncertainies in
the valie of grain density, pore-fluid density and interval density expressed
in g/cm® and ¢ is given fractionally. $error 18 the resultant error or uncer-
tainty in calculated interval porosity expressed in porosity percent. Abso-
lute values of Py orror’ Pf error 204 Peorror are summed in eq. (3) to give
the maximum error case. In practice, the sfgns of these three errors may
cause some compensation so that ¢error actually may be less than estimated
from eq. 3. Note that the magnitude of each error on the right side depends
on the inverse value of (P, - Pg) which, for practically all economically
important sedimentary rocﬁs, ranges from about 0.77 to 0.35 (g/cm3)”

Also, p is larger in lower porosity rocks than in higher porosity rocks

g error ‘

and the converse is true for P¢ error* Perror is independent of porosity.
Careful borehole gravity surveying and the acquisition of sufficient
independent downhole data to describe mineralogy and pore fluids will minimize
errors so that errors in calculated porosity will almost always be less than 3
and frequently less than 1.5 porosity percent. In this prellmlnary report Pg

error 80 Pg orror have been each set equal to 0.02 g/cm .

Suggested references for the theory and mechanics of borehole gravity
surveys are Smith (1950), Beyer (1971), Rasmussen (1973), Rasmussen (1975),
and Beyer (1983). Applications of borehole gravity surveys include formation
evaluation, reservoir engineering, well log and core analysis evaluation,
surface gravity and seismic studies, and engineering or rock property
investigations. Useful references for applications include smith (1950),
McCulloh (1966), McCulloh and others (1968), Jageler (1976), Bradley (1976),
Beyer and Clutsom (1978a, 1978b), Schmoker (1979), Robbins (1979), and Tucci
et al (1983).

EXPLANATION OF DATA SETS

The following data set for each borehole gravity survey includes a brief
description of the o0il field or geologic setting, small scale plots of
preliminary density and porosity profiles (see figures 6-23) and a tabulation
of the borehole gravity data (see tables 3 through 14). Index maps are
included for each basin to show the locations of the surveyed wells (see
figures 2 through 5).

Density values have been calculated with the assumptions that anomalous
gravity effects are negligibly small, rock layers are horizontal and of great
lateral extent, and boreholes are vertical. (Data for the "Taylor" 635 well
have been corrected for the strong deviation from the vertical of this
well.) ©Porosity values have been calculated from the density data with the
additional assumptions that grain (or matrix) density is 2.65 g/cm” and pore
fluid density is 1.00 g/cm~. Maximum likely errors in calculated density and
porosity, based on egs. (2 and 3), are displayed as error bars on the plotted
profiles. These error estimates do not include uncertainties due to anomalous



gravity (AG_,) effects which for most wells are less than 2 percent but may be
as great as 10 percent for portions of several of the surveys.

An explanation of columns 1 through 21 of the tabulated data follows.

Column 1
Sequential numbers for borehole gravity stations

Column 2
Elevation of borehole gravity station calculated from surveyed elevation
at well site (feet). Values are not corrected for borehole deviation
from the vertical except for the "Taylor"™ 635 well.

Column 3
Measured depth of borehole gravity station relative to the Kelly bushing
(KB) or other original log datum (feet).

Column 4
Terrain corrections calculated out through Hayford-Bowie zone O using
variable terrain density (Beyer and Corbato, 1972) (milligals).

Column 5
Relative gravity with uppermost station set equal to zero (milligals).
Corrections for tidal gravity, instrument drift and terrain have been
applied.

Column 6
Estimated uncertainty in gravity value of column 5 based on quality of
reading or reading at station (milligals).

Column 7
Gravity difference (Ag) between successive stations (milligals).

Column 8
Uncertainty in gravity difference (Agerr ) that is the sum of gravity
station uncertainties (column 6) plus .003 milligals for uncertainties of
gravity meter repeatability and drift correction (milligals).

Column 9
Depth difference (Az) between successive borehole gravity stations
(feet). Values are corrected for borehole deviation from the vertical
for the "Taylor" 635 well.)

Column 10
Estimated uncertainty (Azerror) in depth difference (feet). AZerror
estimated to be .05 feet for Az <50 feet and .15 feet for Az > 50 feet.

is

Column 11
Interval vertical gradient (Ag/42) (milligals/foot).



Column 12
Theoretical free-air vertical gradient (F) for latitide and elevation of
borehole gravity station (milligals/foot%. Values are calculated from
3Y/3h = .094112 - .000134 sin®) - .134 x 10" 'h
where ¢ is latitude and h is elevation in feet. Equation is from
Heiskanen and Moritz (1967) with constants of the 1967 Geodetic Reference
System,

Column 13
Interval or apparent density (p) calculated from
Ag/Az = F - 41kp
where k is the gravitational constant (g/cm3). Assuming a mean value for
¥, this equation becomes
P = 3,680 - 39,127 (Ag/Az)

Column 14
Maximum likely error in interval density (perror) calculated from
(g/cm3)
p = 1l/amnk (bg/Bz) (Az_ _  /bz + A9 . . /49)
Column 15

Assumed grain (or matrix ) density (pg) (g/cm3).

Column 16 3
Assumed uncertainty of 0.02 in grain density (pg error’ (g/cm”).

Column 17
Assumed pore fluid density (pg) (g/cm3).

Column 18
Assumed uncertainty of 0.02 in pore fluid density (p¢ orror! (g/cm3)

Column 19
Interval or apparent porosity (¢) calculated from
¢ =100(p;=P)/log - ,i (%)
where p is set equal to 2.65 g/cm and Pe is set equal to 1.00 g/cm
Column 20
Maximum likely error in interval porosity (¢e ror] due to uncertainties
Pg error Pf error M Perror+ Error equation for (Yerror) is

= _100
¢o"ov - (p P ) [(1 ¢)| Pq error I +¢|P'0"or l + l efror I]

where ¢ is decimal porosity and ¢ is in porosity percent.

error
Column 21
Sequential numbers for borehole intervals between successive gravity
stations.



WELL: "Long Beach Unit"™ A860I (Figure 6, Table 3)

The THUMS Long Beach Company "Long Beach Unit"™ A860I well is located
slightly to the north of the axis of the Wilmington anticline in the southeast
part of the Wilmington o0il field on Grissom (A) artificial island in Long
Beach Harbor (FPigure 2). The well was drilled in 1980 for water injection to
the bagse of the "Upper Terminal™ producing zone (upper Puente Formation). 1In
this part of the Wilmington field, the "Tar" zone (middle Repetto) and
"Ranger"™ zone (uppermost Puente and lowermost Repetto Formations) were
originally oil-bearing while the "“Upper Terminal®™ 2zone (upper Puente
Formation) was originally wet. Water injection with both pressure and fluid
flux effects in the "Ranger" and "Upper Terminal®™ zones in the vicinity of the
A860I well was underway by mid-1968. The borehole gravity survey was
conducted to 3,659 feet in early 1981.

WELL: “Long Beach Unit"™ D630 (Figures 7 and 8, Table 4)

The THUMS Long Beach Company "Long Beach Unit"™ D630 well is located
slightly to the south of the axis of the Wilmington anticline in the southeast
part of the Wilmington o0il field on Freeman (D) artificial island in Long
Beach harbor (Figure 2). The well was drilled in 1968 through the entire
stratigraphic section into the Catalina Schist basement. Intervals opened to
initial production were from

1) 8,275 to 8,897 feet in the lower Puente Formation (possibly including

about 100 feet of underlying upper middle Miocene strata), the "black
shale member"™ or "fractured shale zone" of the "237" production zone
of local usage (Truex, 1972) and

2) 8,941 to 9,038 feet in a schist conglomerate or breccia and the

underlying Catalina Schist

In this part of the Wilmington field, the overlying "Union Paciflc' and "Ford"
producing zones (Puente Formation) and the "Ranger"™ zone (uppermost Puente and
lowermost Repetto Formations) also are oil productive. The "Upper Terminal®
and "Lower Terminal®™ zones (Puente FPormation) are wet. Water injection into
0il productive zones began in the late 1960's. The borehole gravity survey
was run in early 1981 to 8,806 feet where well temperatures exceeded the
operating limit of the gravity meter.

WELL: "KCL-L"™ 45-25 (Figures 9 and 10, Table 5)

The ARCO 0il and Gas Company "KCL-L" 45-25 well is located in the North
Tejon o0il field near the southern margin of the San Joaquin Basin (Figure
3). The North Tejon oil field is a highly faulted, north-plunging anticlinal
nose whose north end plunges steeply against the White Wolf fault zone and
which has domal closure at depth (Park, 1961; Porter, 1965).

The "KCL-L" 45-25 was drilled as on oil production well and was dually
completed in the Lower Miocene (10 intervals from 8,275 to 10,584 feet in the
"Vedder" sands) and in the Eocene (11,355 to 11,488 feet in the "Metralla"”
sandstone). Initial comingled production was 112 barrels of oil and 1,438 Mcf
gas per day with a 27% water cut. The borehole gravity survey was run from
ground surface down through the Oligocene section but not through the Eocene
where a 5" slotted liner was too small for the logging tool.

6



WELL: "wWhite Wolf Deep" 26x-28 (Figures 11 and 12, Table 6)

The Tenneco 0il Company "White Wolf Deep"™ 26x~-28 is located 28 miles
south-southwest of Bakersfield and 3 miles south of the San Emidio oil field
(Figure 3). This well was drilled in 1979-1980 as a wildcat to test the upper
Miocene (Stevens) sandstones that are productive in the nearby Yowlumne and
San Emidio oil fields. A number of dArill stem tests of intervals below 13,000
feet were conducted and the well was productive for a short time. At the time
of this writing (December 1984) the well is listed as temporarily abandoned.

The borehole gravity survey, originally programmed to reach the upper
Miocene sandstones, was run only to 10,989 feet where higher than expected
temperatures forced termination of measurements.

WELL: "South Belridge" 548E-34 (Figures 13 and 14, Table 7)

The Shell California Production Inc. "South Belridge®™ 548E-34 is located
in the southern part of the South Belridge oil field approximately 40 miles
west-northwest of Bakersfield (Figure 3). The South Belridge oil field is
located on a narrow, north-northwest-trending anticline. Younger formations
dip gently on the flanks of the fold while older rock units are more sharply
folded (Ritzius, 1950). At structurally high positions Pleistocene rocks
unconformably overlie the Belridge diatomite, an uppermost Miocene
diatomaceous facies of the Reef Ridge Shale (John A. Barron, personal comm.,
1984). On the flanks, marine Pliocene rocks are present between Pleistocene
and upper Miocene formations.

0il production in the South Belridge field comes mostly from two
distinctly different types of reservoirs. Productive rocks of the pleistocene
Tulare Formation are unconsolidated, usually poorly sorted, lenticular, non-
marine sands with an aggregate thickness of about 250 feet high on the
structure and about 600 feet in favorable locations on the flanks (Ritzius,
1950). These sands are interbedded with poorly consolidated claystone and
siltstone. O0il entrapment is largely controlled by permeability variations
and is stratigraphically augmented by the westward lensing out of sand in the
Tulare (Colvin, 1968). 0il gravity ranges from 12° to 15° API.

0il production is also obtained from the upper part of the Belridge
diatomite, a sequence that ranges downward from diatomite to diatomaceous
mudstone and shale (with thin sand and s8ilt partings and 1lenses) to
porcelaneous and siliceous shale (Ritzius, 1950; Schwartz et al, 1981).
Production wells are completed in the Belridge diatomite by hydraulically
fracturing large intervals of the uppermost 2,000 feet of the Reef Ridge Shale
to improve permeability (Strubhar et al, 1984). 0il gravities range from 20°
to 35° API in the Belridge diatomite.

The Tulare sand reservoir is thermally stimulated, principally by steam
displacement. The Tulare Formation accounts for about 80 percent of the
present production while the Belridge diatomite contributes about 20
percent. Limited production comes from the modestly explored siliceous rocks
of the Monterey Formation below the Belridge diatomite and minor production
comes from isolated Pliocene sands on the flanks of the anticline.



The "South Belridge®™ 548E-34 well was drilled by Shell cCalifornia
Production Inc. in 1980 to a total depth of 8,800 feet, penetrating the top of
the productive "Tulare oil sands"™ zone at 444 feet and the Belridge diatomite
at 770 feet. The borehole gravity survey was run in this well to a depth of
6,390 feet, a short distance above a bridge plug.

WELL: "Monte Cristo® 164 (Figure 15, Table 8)

The Chevron U.S.A. Inc. "Monte Cristo" 164 is located near the southern
end of the Lost Hills o0il field approximately 42 miles northwest of
Bakersfield (Figure 3). The Lost Hills oil field is located on the Lost Hills
anticline (BEnglish, 1921), a long, narrow, slightly asymmetric, northwest-
trending, doubly plunging anticline that is the southern portion of an
anticlinal trend that extends northwestward through Kettleman Hills (Scouler,
1952; Seiden, 1964). The axial plane of the Lost Hills anticline is steeply
inclined toward the west, the eastern flank is steeper than the western flank
and dips increase with depth on both flanks (Follansbee, 1943).

At structurally high positions on the Lost Hills anticline, non-marine
Pleistocene rocks of the Tulare Formation unconformably overlie shallow water
marine deposits of the lower Pliocene Etchegoin Formation which, in turn,
unconformably overlie clayey and siliceous rocks of the upper Miocene. On the
flanks of the structure, brackish to fresh water deposits of the upper
Pliocene San Joaquin Formation conformably overlie the Etchegoin Formation.
These rocks are truncated high on the structure by the unconformity at the
base of the Tulare Formation.

0il was discovered in 1910 and has been produced from a variety of rocks
through many stages of field development. One principal group of- productive
units includes 1lenticular sandstones and their encasing rocks which range
downward from Pliocene claystone and clayey silstone to uppermost Miocene
diatomaceous mudstone and diatomite (McCabe, 1924; Ayers, 1939; Hardoin, 1967;
Stosur and David, 1976; Graham et al, 1982). Permeable sandstone reservoirs
were produced many years before waterflood and thermal stimulation was
introduced in the 1950's and 1960's. Later, oil production was obtained from
less permeable diatomaceous zones by hydraulic fracturing. These units belong
to a Mio-Pliocene sequence of the uppermost Reef Ridge Shale and overlying
Etchegoin Formation.

A second major group of older productive rocks, belonging to the Reef
Ridge Shale and MclLure Shale Member of the Monterey Formation, includes
interbedded porcelanite, siliceous shale and silty or siliceous claystone with
limited dolomitization and limited to rare amounts of chert (Ganong, 1952;
Hardoin, 1963, 1967; Williams, 1982; McGuire et al, 1983). The informally
named “Cahn" 2zone and recently discovered south extension of the field,
although somewhat different reservoirs, produce from these rocks. “Antelope"
and "McDonald" shale are informal names for the upper and lower parts of the
McLure Shale Member of the Monterey Formation. The more brittle lithologies,
apparently restricted to the silica-rich and carbonate-rich units, are partly
naturally fractured but hydraulic fracturing is routinely undertaken during
well completion to increase production rates (Rnauss et al, 1983; Al-Khatib et
al, 1984).



The "Monte Cristo" 164 was drilled during development of the south
extension of the field in early 1981 to a total depth of 6,348 feet,
penetrating the Reef Ridge Shale and McLure Shale Member of the Monterey
Formation at about 3,830 feet, and 4,940 feet respectively. 0il and gas is
produced from the interval 4,940 to 5,125 feet after stimulation by hydraulic
fracturing. The borehole gravity survey was run to 5,785 feet, a short
distance above a bridge plug.

WELL: "Arellanes™ 2 (Figure 16, Table 9)

The Union 0il Company of California "Arellanes™ 2 is located on the
Casmalia anticline in the northwest part of the Casmalia o0il field
approximately 7 miles southwest of Santa Maria (Figure 4). The Casmalia
anticline is a northwest~trending, broad, faulted, asymmetrical fold whose
north flank dips steeply toward the Santa Maria Valley syncline and is
terminated by a fault or faults of large displacement (Porter, 1943; Woodring
and Bramlette, 1950; Crawford, 1971; Pisciotto, 1978). This fault or fault
zone, evident north of the Casmalia oil field from subsurface data only, was
shown by Crawford (1971), who used the name Orcutt Frontal fault, to extend
southeastward fram the coast to the east side of the Orcutt oil field.
Sylvester and Darrow (1979) show the same fault, labeled Pezzoni-Casmalia, and
explain their rationale for connecting faults mapped intermittently at the
surface with faults evidenced from subsurface data. Hall (1982) shows,
without supportive evidence, the Casmalia and Orcutt Frontal faults as
separate ruptures north of the Casmalia oil field.

Reservoir rocks in the Casmalia field are principally hard, siliceous,
partly calcareous fractured shale with thin interbeds of siltsone and,
secondarily, fractured chert and limestone of the upper part of the Monterey
Formation. Very minor production was obtained from sandstone in the Point Sal
Formation and from fractured calcareous sandstone in the Lospe Formation.

The "Arellanes" 2 was drilled by the Bell-Casmite 0il Company in 1946 to
a total depth of 5,950 feet, penetrating the lower part of the Sisquoc, the
top of the Monterey and Point Sal Formations at about 735 and 2,605 feet
respectively, and 1,730 feet of the underlying Lospe Formation. Initial
production was from 4,082 to 4,305 feet and 4,595 to 4,801 feet in the Lospe
Formation, the first production in the Santa Maria Basin from this
formation. Later, oil and gas were produced from 1,890 to 2,000 feet and
2,310 to 2,570 feet from the Monterey Formation. The borehole gravity survey
was run down through the uppermost 168 feet of the Lospe Formation but not
deeper due to an unidentified obstruction in the well.

WELL: "Newlove"™ 108 (Figure 17, Table 10)

The Union 0il Company of California "Newlove 108 is located in the
southwest part of the Orcutt oil field approximately 8 miles south of Santa
Maria (Figure 4). The Orcutt field is located on a broad, faulted, dome-like
structure that is slightly elongate in a west-northwest direction and is
dominated by the Graciosa anticline (Woodring and Bramlette, 1950). Dips
increase gradually down the flanks of this dome but steepen abruptly on the



north and northeast sides where units are cut by a fault or faults of large
displacement (Dreyer, 1943; Woodring and Bramlette, 1950). This fault zone,
termed the Orcutt Frontal fault by Crawford (1971), has a dip-slip component
of as much as 8,000 feet and unknown strike-slip displacement (Krammes and
Curran, 1959; Hall, 1982; Katherman, 1983).

0il and gas production began in 1901 and has been obtained from 1) basal
Sisquoc sand and fractured shale down the south flank, 2) fractured siliceous
and carbonate-rich rocks of the lower part of the Monterey Formation
throughout most of the field, and 3) thin-bedded, 1lenticular sandstone
interbedded with siltstone and shale in the upper part of the Point Sal
Formation.

The "Newlove®™ 108 was drilled as a replacement to the nearby "Newlove" 12
well in 1980 to a total depth of 3,975 feet, penetrating the tops of the
Monterey and Point Sal formations at about 2,395 and 3,125 feet
regpectively. 0il is produced from the interval 3,232 to 3,971 feet in the
Point Sal Formation. The borehole gravity survey was run to a depth of 3,879
feet.

WELL: "Union Bell Fee"™ 156 (Figure 18, Table 11)

The Union 0il Company of California "Union Bell Fee"™ 156 well is located
in the southeast part of the West Cat Canyon oil field approximately 12 miles
southeast of Santa Maria (Figure 4). The West Cat Canyon oil field is located
on the Los Plores anticline, a complexs northwest-trending, doubly-plunging
fold with structural highs at both the northwest and southeast ends (Manlove,
1943; Woodring and Bramlette, 1950; Huey, 1954) The western flank dips more
steeply than the east flank and the Monterey Formation is more extensively
faulted and folded than are the unconformably overlying Pliocene and younger
rocks. A north-northwest trending, east-dipping fault with about 300 feet of
apparent dip-slip displacement and unknown strike-slip displacement cuts the
east flank of the Los Flores anticline, passing within about 1,400 feet
northeast of the "Union Bell Pee" 156 at the top of the Monterey Pormation
(Huey, 1954; Redwine, 1981).

The "Union Bell Fee" 156 was drilled by the Humble 0il and Refining
Company in 1971 to a total depth of 6,000 feet, penetrating the Sisquoc
Formation at 1,745 feet and the Monterey Formation at approximately 4,231
feet. The well was cored almost continuously in the Monterey Pormation from
4,952 to 5,783 feet but with only 58 percent recovery.

0il and gas are produced from two distinctly different types of
reservoirs in the West Cat Canyon oil field. Productive rocks of the Sisquoc
Formation are a series of marine sandstones interbedded with claystone and
siltstone. 1Individual sands are neither uniformly developed nor productive
everywhere in the field but are laterally continuous for considerable
distances. Many of these sands are now being produced with enhanced recovery
methods. In "Union Bell Fee" 156 the overall Sisquoc sandstone interval
extends from 2,440 to 3,605 feet but only sands S S ' S , and S a are
productive in this part of the West Cat Canyon gielg water injection of
sands S, through S¢ has been underway since 1964 and nearby wells were
producing 8 to 16 API gravity oil with 89 to 99% water cut when the borehole
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gravity survey was made. Sands Sq, Sga and Sq which are wet in this part of
the field, are shown to be more dense and progably are less porous than are
the overlying productive sands.

Fractured, fine-grained rocks of the Monterey Formation also produce oil
and gas. These are quartz-bearing, silica-rich, carbonate-rich or phosphatic
rocks, some of which have been partially or completely dolomitized (Regan and
Hughes, 1949; Pisciotto, 1978; Redwine, 1981). Petroleum production has been
from the more brittle silica-rich and dolomite-rich zones that have been
pervasively fractured or Dbrecciated (Redwine, 1981; Roehl, 1981).
Dolomitization and fracturing apparently were not entirely strata-bound and
cores together with dipmeter data from the "Union Bell Pee™ 156 indicate
contortion of bedding in the lower zones (Redwine, 1981). Intervals opened to
production in the "Union Bell Fee" 156 were 5,372 to 5,875 feet and 5,918 to
5,995 feet. Initial production is not significant because the Monterey
reservoir had been extensively produced by the time the 156 well was
completed. The borehole gravity survey was run in the "Union Bell Fee" 156 to
a depth of 5,941 feet.

WELL: "Morrison®™ 23-7 (Figures 19 and 20, Table 12)

The Chevron U.S.A. Inc. "Morrison" 23-7 is located 3 miles north-
northeast of the center of the Orcutt oil field and immediately south of the
Bradley and west of the Clark areas of the Santa Maria Valley oil field
(Figure 4). This location is near the axial region of the eastern end of the
Santa Maria Valley syncline. 0il and gas are produced from 1) basal
sandstones of the Sisquoc Formation (sometimes locally referred to as the
"Santa Margarita® sands) and 2) fractured siliceous and calcareous rocks in
the Monterey Formation in the nearby Bradley and Clark Avenue areas.

The "Morrison" 23-7 was drilled in 1979 by Chevron U.S.A. Inc. to a total
depth of 8,426 feet, penetrating the top of the Sisquoc Formation at about
5,040 feet and the top of the Monterey Formation at about 7,140 feet. 0il and
gas were intermittently producted from 7,768 to 8,237 feet and 8,366 to 8,415
feet until the well was abandoned in 1983. The borehole gravity survey was
conducted to 7,562 feet where the combination of well temperature and
deviation from the vertical terminated the survey.

WELL: “Rosenblum®™ 6 (Figure 21, Table 13)

The Union 0il Company of California ®“Rosenblum® 6 well is 1located
immediately east of the city of Santa Maria in the eastern part of the main
area of the Santa Maria Valley oil field (Figure 4). The main area of the
Santa Maria Valley field is located on the north limb of the Santa Maria
Valley syncline (Woodring and Bramlette, 1950). O0il is trapped in a generally
east-west trending, northward-thinning homoclinal sequence by transgressive
overlap so that the Point Sal and Monterey Formations are buttressed against
the overlying Sisquoc Formation (Canfield, 1939). Faulting and folding prior
to deposition of the Sisgquoc add structural complications. Reservoir rocks
are principally fractured siliceous shale and chert, and secondarily,
fractured phosphatic shale, basal sandstone of the Monterey, fractured
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calcareous sandstong of the Point Sal, and fractured calcareous sandstone and
sandy limestone of the Knoxville Formation (Woodring and Bramlette, 1950).

The "Rosenblum" 6 was drilled in 1944 by the Hancock-Bush 0il Company to
a total depth of 4,674 feet, penetrating the tops of the Sisquoc Formation at
3,062 feet, the Monterey Formation at 3,495 feet and the Point Sal Formation
at 4,210 feet. Initial production was 4,170 barrels of oil and 1,250 Mcf of
gas per month from 3,522 to 4,673 feet. The borehole gravity survey was run
to 4,566 feet.

WELL: “Taylor" 635 (Figures 22 and 23, Table 14)

The Shell cCalifornia Production Inc. "Taylor™ 635 is located in the
western part of the Ventura oil field slightly to the south of the axis of the
Ventura anticline, approximately 3 miles northwest of Ventura (Figure 5). The
Ventura anticline is a long, narrow, east-west trending, complexly faulted
fold that formed during late Quaternary (Hertel, 1928; Thoms and Bailey, 1943;
Hacker, 1969; Lajoie et al, 1979). The north flank is steeper than the south
flank, both at the surface and at depth, so that the axial plane of the fold
dips steeply toward the south. Vertical closure exceeds 7,500 feet over a
horizontal distance of 5 miles between north- and south-bounding synclines
(Hacker, 1969).

Complex faulting in the subsurface in the axial region of the Ventura
anticline has been interpreted from drillhole data to consist of two major
types (Schneider, 1972). One type consists of high-angle, south-dipping
reverse faults on the south flank that are subparallel to the fold axis.
These faults gradually flatten upward into thrust faults that often disappear
into bedding planes on the north flank. A second type consists of bedding-
plane reverse faults at depth on the north flank, also subparallel to the fold
axis, that flatten into thrust faults across the fold axis and continue upward
at low angle, cutting strata and faults on the south flank. Less common,
mostly northwest-southeast-trending cross faults are also present but
generally do not cut the major reverse (thrust) faults. Faulting increases
with depth in the axial region high on the structure where strata are severely
disrupted (Hacker, 1969). The extent of possible lateral movement on faults
is not well-known.

0il and gas have been produced on a sustained basis since 1919 in the
Ventura oil field from the Pico Formation (upper Pliocene), "Repetto”
formation (lower Pliocene) and "Santa Margarita"™ formation (Mio-Pliocene
transition). Productive rocks consist of sandstone, sandy siltsone and clayey
siltstone (with an average net thickness of about 7,300 feet) that are part of
a much thicker deepwater turbidite sequence (Cartwright, 1928; Hacker, 1969;
Hsu, 1977). Eight productive zones and 4 separate fault blocks are recognized
in the vVentura field, leading to more than 20 separate reservoirs, each with
independent fluid pressure behavior caused by impermeable shale beds and fault
zones. Abnormal reservoir fluid pressures were encountered in the deeper
reservoirs and reached values as high a 8,300 psi at a subsurface depth of
9,200 ft (Watts, 1948). Oil gravities range from 29° to 34° API.
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The borehole gravity survey was run to a measured well depth of 11,359
feet (11,218 feet vertical depth). Detailed measurements could not be made
between measured well depths of 8,479 and 9,430 feet where drillhole deviation
from the vertical exceed the leveling capabilities of the gravity meter.
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Ag/Az =F-4xkp + DG+ A6, +AG,

Figure 1. Schematic diagram showing measurement of gravity (Ag) and depth
differences (Az) in the borehole. The basic equation relates the borehole
gravity measurements (Ag/Az) to the lateral (interval) density of the
formation p and to anomalous gravity effects AG, due to lateral density
variations in the area of the well. Corrections for gravitational effects due
to the borehole (AGb) and topography (AGt) usually are not needed or can be
easily calculated with high accuracy. F is the free-air vertical gradient, in
effect a constant (Robbins, 1981), and k is the universal gravitational
constant.,
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Table 2. Investigative radial distances selected to encompass 90% of the
effects for gamma-gamma, neutron, and acoustical type 1logs, and borehole
gravity survey with corresponding formation volumes over a 10-foot (3.05 m)
vertical interval. Borehole radius is assumed to be 6 in (16.2 cm) and gamma-
gamma, neutron, and acoustical logs are assumed to investigate one-half of the
circular annulus around the borehole. Conventional 5.25 in core is included
for comparison. Investigative radii of gamma-gamma, neutron, and acoustical
logs, chosen very liberally, are from Sherman and Locke (1975), Antkiw (1976),
Jageler (1976) and Baker (1981).

Logging Method Radial Investigated Formation Volume
Distance for 90% Effect Investigated
in (cm) f (m”)
Conventional 5.25 in (13 cm) core 2.6 (6.6) 1.5 (.04)
Gamma~gamma log (FDC) 8 (20) 17 (0.5)
Neutron log 14 (36) 40 (1.1)
Sonic log 18 (46) 59 (1.7)
Borehole gravity survey 50 £t (15 m) 78,532 (2,224)
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Table 3.

Basic data from borehole gravity survey in "Long Beach Unit" A860I
(see p. 4 for explanation).

USGS BOREHOLF. GRAVITY SURVEYS

LOCATTON:

1

w ~
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43
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THUMS LONG BEACH COMPANY

LONG B

EACH UNIT A860T

7=5S«12W GRISSOM ISLAND WILMINGTOM OIL FIELD LOS ANGELES COUNTY CALIFORNIA

0 000000800800 000000000raenstessstsssessssesseetesesse st oteseretieeetereseeeeerertersstIoserIeore0ieertterteereTeereaceeresvetors
2 9 10 11 12 13 14 1S 16 17 18 19 20 21
00 0 00 0000 r et et te et it erer sttt st erieeosdetonancsstottoesssoteasncitittesesrettcsotsseeesosnersnteretioreeseeisoseeacesasosssaness
“1.1 45.6 637 A0D ,PD2evcecececcccne - com-
6,950 P28 154,40 .15 ,P4SOA1 094471 1,919 ,004 2,65 .02 1,00 .82 44.3 1.4 1
«155,5 2900,2 +557 6,950 L2083 eee e e .- cnnve e
8,538 428 203,89 .15 L04269 094073 2,21@ 203 2,65 ,22 1,02 .62 38,8 1.4 2

«355,5 490,0 460 15,488 ,202 Laddd - een Lodd
10,000 ,028 242,00 ,15 04167 ,094075 2,051 ,002 2,65 .22 1,00 .02 36.3 1,4 3

~595,5 640,90 L3866 25,488 L3203 cmm- -

13,364 ,028 373,00 ,15 ,24176 ,094379 2,047 ,002 2,65 .32 1,40 ,62 36,5 1,3 4
-915,5 962,70 +325 38,8%2 ,802e~ - creeee e comnenscernne

4,863 .¥27 129,00 15 ,34353 994483 2,496 ,A04 2,65 .32 1,0Mm ,62 33,6 1,5 5
~1935,5 1080,9 .36 43,715 ceee - - meecnce

7.960 028 195,00 ,15 ,04451 ,094084 2,096 ,003 2,65 ,32 1,084 .02 33,6 1.4 ]
=1230,.5 1275.9 217 51,615 ,3¢3eccccccmcecnca - came -—

5.427 .028 135,24 .15 ,04223 ,094987 2,198 ,204 2,65 ,B2 1,80 .42 32,8 1,5 7
«1365,5 1415,0 «257 57,042 ,202e~ .- o~ o

1,537 .927 39,65 .45 ,73876 ,994089 2,165 909 2,65 ,32 1,890 ,02 29.4 1,7 8
-1405,1 1449,7 «252 58,579 202 - cecncene -

4.470 P37 118,85 .15 ,240832 .v94989 2,104 ,205 2,65 .22 1,08 .02 33,1 1,5 9
~1516,0 1562,5 «236 63,249 ,202-~ ——e -
: +243 ,027 7.8 .25 ,03472 ,094P91 2,323 ,049 2,65 ,22 1,00 .62 19,8 4,2 1
“1523.2 1567,5 «235 63,292 ,202ccmcccnces commmee -

+662 027 17.5¢ .95 ,03783 ,P94091 2,201 ,020 2,65 ,22 1,80 .02 27.2 2.4 11
-154P.5 1585.9 .232 63,354 ,002 mecercee m——

6,553 ,AAB 156,40 15 04201 ,094091 2,038 ,004 2,55 .82 1,00 .02 37,1 1.4 12
~1696.5 1741.2 «209 70,507 ,303wee- - cevne bl

2,168 ,028 54,00 .15 ,LV4215 ,¥94093 2,111 ,0106 2,65 .22 1,00 .02 32,7 1.8 13
-‘159.5 1795.0 .2”] 72‘515 . 02 ceccoee ceon mmeses rTesee -

2.122 .927 S1.90 .15 ,24161 .P94094 2,054 ,410 2,65 .02 1,00 .42 36,1 1,8 14
-1801,5 184b.0 «193 74,797 ,202

2,640 ,2237 74.45 .15 ,03769 ,094095 2,207 907 2,65 .32 1,00 .02 26.8 1,6 15
«1871,5 1916,1 182 77,437 ,002-~ ceencnve o=

4,404 L2326 197,95 ,15 ,Be4Bw ,N94296 2,985 ,Bn4 2,65 .32 1,40 .02 34,2 1.5 16
-1979.5 2024,.2 «165 81,841 ,23lecme - - -

«818 027 19,99 .95 ,P4092 ,094297 2,481 ,P18 2,65 .92 1,02 .92 34,5 2,3 17
-1999,5 2044,2 <162 B2,659 ,233-~ - secocena LT mee

.697 .e2s 20,44 .95 03478 ,0940297 2,321 ,019 2,65 .22 1,00 ,¥2 19,9 2.4 18
-2019,5 2004,2 .159 83,356 bl .- e cerre

1,427 ,907 35,60 ,0U5 ,040R9 ,094P98 2,113 ,P16 2,65 ,22 1,80 .02 32,5 1.8 19
«2055,1 20949 .6 <153 84,783 ,202ecccnveccacncncan smceence coe

.388 ,P27 9,98 ,05 ,03887 ,094098 2,161 ,B35 2,65 ,22 1.,e0 .82 29,7 3,3 20
-2#b65,1 2149,0 +152 85,171 ,202 bataladd vercecnes cerew e -

1,361 .,029 33,40 .05 ,P4DTS ,094098 2,487 ,013 2,65 ,92 1,08 .02 34,1 2.0 21
«2098,5 2143,2 146 86,532 ,304-~ - cecceca cecen

1,343 ,010 32,00 .05 04197 ,094099 2,040 ,P1S 2,65 ,22 1,00 ,02 37,2 2.1 22
=2130,5 2175,.9 .141 87,875 ,303 bt bt e —mee e

1,520 ,008 39,9 .¥5 ,03897 ,094999 2,157 ,21p0 2.65 .22 1,80 .92 29.9 1.8 23
«2169,5 2214.2 .135 89,395 ,3¢2vcemce- crccccee - cence

.834 ,036 24,50 .95 04068 ,094108 2,090 ,P15 2,65 .22 1,80 ,¥2 33,9 2.1 24
«2192,9 2234.,5 o132 99,229 ,30) cowe crenrcsnenn. [yt —mem-

+952 730 24,52 .85 ,v3882 ,994100 2,163 ,213 1,00 .92 29,5 2.9 25
-2214.5 2259.2 128 91,181 ,392 e cenceces oo eme

4,777 L8237 116,98 .15 .0N4284 .094140 2,984 004 1.00 ,02 34,3 1.5 26
-2331,5 2376,9 +1¥8 95,958 ,0302evecvcecce ccome

1,834 ,02237 25,95 .05 ,03985 ,094122 2,123 ,014 1,00 ,02 31,9 2,0 27
«2357,4 2402,.9 <184 96,992 ,30N2ecennceca e reee avee e

1,566 .978 43,42 ,L,95 ,43642 ,0941P2 2,258 ,P09 1,80 .02 23.8 1,8 28
-2400,5 2445,2 <997 98,558 ,2W3emccmccccecrevecrnncace

1,658 029 42,98 ,¥5 ,03858 094193 2,173 019 2,65 .32 1,00 .82 28,9 1,8 29
“2443,4 2488,9 189 106,216 ,d03=== e .-

1,379 .028 33,00 ,25 ,.P4179 ,094123 2,047 ,012 2.65 .92 1,00 .02 36,5 1.9 30
-2476,4 2521,9 .884 191,595 ,p0A2=~ meee ceane - cerrocecee -

+688 087 19.87 .95 ,03621 ,094104 2,265 ,818 2,65 P2 1,00 .92 23,3 2.3 31
=2495,.4 2542,9 2081 192,283 ,302=w- coen

5,888 P12 146.00 .15 L0403 ,094144 2,104 205 2.65 .92 1,99 .02 33,1 1,5 32
=2641,4 2686.2 «N55 128,171 307 meew - cee crcveen cecvas

4,365 212 188.30 15 ,L04242 994126 2,141 ,007 2,65 ,92 1,00 ,02 33,3 1,6 33
«2749.4 2794,2 .#3b 112,536 ,242 ceee cscrecence Lt

4,252 .32 195,80 .15 ,04749 ,094107 2,098 ,PP4 2,65 .22 1,00 .92 33.5 1,5 34
«2854,4 2899 ,3 18 116,788 241 e . P Y

+8b1 ,087%7 18,79 .85 ,04784 ,094109 1,811 ,320 2,65 .92 1.09 .¥2 53,9 2.4 35
«2872.4 2917,2 214 117,649 ,203 ceeee cem- cecee

2.987 ,pa8 T71.22 .15 ,04206 ,094109 2,837 @08 2.65 .22 1.00 .02 37.2 1.7 36
«2943.5 2988,2 .02 120,636 ,202ew- -- - -

1,068 ,037 26,98 ,95 ,83958 .094110 2,133 ,213 2,65 .22 1,00 .42 31.3 2.0 37
«2970.4 3v15,2 -, P03 [21.794 202 eee- cesee CL YT cevee

1,970 ,0n7 49,22 ,95 ,L24419 ,A94114 2,110 807 2,65 .82 1,00 ¥2 32.7 1,6 38
=3019.5 ne4,0 -,812 123,674 ,202 oo -

1.188 ,927 28,98 L9095 L04099 ,094111 2,078 ,012 2,65 .22 1,00 .92 34.7 2.0 39
=3n48,4 3993,9 -.018 124,862 ,202 - .. cenveve

2,356 ,907 59,84 15 ,03990 ,094111 2,121 .89 2,65 ,02
=3107.5 3152,2 «,328 127,218 ,202=~ L .. cene

2,615 ,008 51.98 .15 ,A3877 ,n94112 2,166 P19 2,65 ,32 1.0M .62 29,4
=3159,5 3274,9 =,%38 129,233 ,dP)ecccccnconcrnrcrrecencree - [ —— cemee

3,729 .098 92.98 ,15 ,047211 .A94113 2,113 006 2,65 ,22 1,00 ,02 32,5
=3252.4 3297,2 -,A255 132,962 ,BP2e-~ e Teevcrvcne -

1.768 ,028 45,00 ,95 ,03929 ,094114 2,145 ,909 2,65 .82 1,09 .92 32,6
=3297,4 3342,0 -,264 134,734 ,203~ cmene Trensscsee

2.437 .9%28 64,99 ,15 ,0A3898 ,99411S 2,193 898 2,65 ,22 1,40 .92 27,7 1,7 44
«33b1,.4 34V6,3 -,076 137,161 ,302--~ .- cenee .-

3,989 .A27 143,60 ,15 ,83999 094116 2,122 ,2P5 2,65 .22 1,69 .02 32.9 1.5 45
=3461,4 356,32 =-,795 141,156 ,802 o= - = enecsve

«399 .237 13,00 .05 .03992 ,094117 2,121 ,835 2,65 .22 1,0Q .02 32,2 3.3 46
=3471,.4 3516,0 =,297 141,555 ,302+vcvencccccccns .- .a e

1,841 ,027 48,00 ,L,985 ,P3635 ,0894117 2,182,307 2,65 .02 1.00 .¥2 28.4 1,7 47
-3519,4 3564,9 “. 106 143,396 202~~~ o= cmccenemne -e oo

3.761 027 95,2 ,L15 ,@3959 .094118 2,134 ,005 2.65 .92 1.64 .02 31.3 1.5 48
-3614,4 3659,2 ~.124 147.157 .202

49

D R N R N N R R T R N R L]

46



Table 4. Basic data from borehole gravity survey in "Long Beach Unit" D630
(see p. 4 for explanation).

USGS BOREHOLF GRAVITY SURVEY: THUMS LONG BEACH COMPANY LONG BEACH UNIT 0630

LOCATION: 17=5S=12w FREFMAN ISUAND WILMINGTON OIL FIELD LOS ANGELES COUNTY CALIFORNIA
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Table 4. Continued from previous page.

USGS BOREHOLE GRAVITY SURVEY: THUMS LONG BEACH COMPANY LONG BEACH UNIT D639

LOCATION: 17-55-12W FREFMAN ISLAND WwILMINGTON OIL FIELD LOS ANGELES COUNTY CALIFORNIA
R R R R R R RN R R R R R R R Y Y]
1 2 10 11 12 13 14 i5 16 17 18 19 20 21
R R T L T R R R R R R T P R P )
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48 =3462.3 3495.2 -.,397 140,178 ,202 .-
2.967 .027 79.28 .15 ,83756 ,094117 2,213 P06 2.65 .32 1.00 .82 26.5 1.6 48
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1.81n ,036 49.0¢ .05 ,03694 ,094118 2,237 ,806 2,65 .22 1.88 .42 25,2 1.6 49
50 =3590,3 3623,9 -.42¢ 144,955 ,001
«825 ,825 22,20 .95 .83750 ,0¥94119 2,215 ,012 2,65 .22 1,00 .02 26.3 2.9 50
51 =3612,3 3645,2 -.423 145,780 ,201
2.42¢ L0206 2,20 ,15 ,93873 ,094119 2,169 ,809 2,65 .22 1.00 ,¥2 29,2 1.7 51
$2 =36b4,4 3697.2 =.433 147,800 ,802 -—-
1,925 ,026 52,804 .15 .P3789 ,09412% 2,209 ,009 2,65 .22 1,00 .92 27.3 1.8 52
53 =3715.3 3748,2 -.442 149,725 ,0201 L
3,316 ,206 87,10 ,L15 .M3807 ,094120 2,193 ,005 2,65 .22 1,00 ,¥2 27.7 .5 53
54 <=3802,4 3835,1 -.457 153,241 202
2.856 P26 75.99 1S .23763 ,094122 2,210 086 2,65 ,92 1,00 .02 26,6 1,6 54
55 =3878,3 3911.9 -.470 155,897 ,po1 emescase -
: 2.248 ,006 59,00 .15 .83810 ,094123 2,192 ,008 2,65 .32 1.90 .82 27.8 1.7 55
56 =3937.,) 3970,9 -.487 158,145 ,002
4,603 ,028 125,20 L15 ,03682 ,¥94123 2,242 ,004 2,65 .02 1,00 .02 24,7 1.5 56
57 =4P62,3 4095,2 -,5713 162,749 ,pB3~ .- scemmas
959 ,429 26,48  L¥S L,03I689 ,094125 2,240 ,016 2,65 .02 1,00 .¥2 24,9 2.2 57
58 =~4088,3 4121,9 -,527 163,707 ,093 -
2,910 .0239 79.9¢ ,15 ,03684 ,094125 2,242 L9007 2,65 .02 1,00 ,02 24.8 1.6 58
59 <4167,3 4240,2 -.521 166,617 28 -
2.984 .p28 79,24  L15 ,083777 ,994127 2,245 ,007 2,65 .02 1.80 .02 27,0 1.6 59
60 <~-4246,3 4279.0 -.,535 169,601 ,p02
4,448 926 122,09 .15 .P3747 .894128 2,233 ,004 2,65 .B2 1.P0 P2 25.3 1.4 60
61 =4366,3 4399,.0 -.556 174,049 ,001
+979 027 26,92 ,95 ,03763 .¥94129 2.211 ,813 2,65 .B2 1.80 ,¥2 25,6 2.9 61
62 =4392.) 4425,9 =.561 175,828 ,203-=e~cc==e - - [ m—emem
4,958 ,028 134,99 .15 ,L03675 ,¢94130 2,245 ,004 2,65 .02 1.P0 .02 24,5 1.4 62
63 =4527,2 4559,9 -.5BS 179,986 ,382 ————
5.640 ,037 155.28 Li5 ,83632 ,¥94131 2,262 ,003) 2,65 ,22 1.00 .02 23,5 1.4 63
64 <-4682,5 4715.2 =613 185,626 ,pB2==~ ——— ewseocme
+b14 ,020 17,85 ,05 ,83601 .894133 2,274 ,018 2,65 ,82 1,00 .92 22,8 2.3 64
65 =4699,5 47323 -,616 186,249 ,201 me=e - smremsme
1,263 ,826 36,20 .35 ,23598 ,094134 2,312 ,008 2,65 .92 1,0¢ .¥2 23.6 1,7 65
66 =4735,5 476R,3 -,622 187,53 ,BA2===~ - -
2,609 ,007 74,24 .15 ,83513 ,094134 2,328 ,006 2,65 .32 1,00 .02 22,7 1,6 66
67 =4809,5 4842, -,635 199,133 ,a82 ~aa .- aessescasasersaanareccane
1,943 ,097 53,40 ,15 ,03606 ,094135 2,249 ,009 2,65 ,22 1,07 .p2 24,3 1,6 67
68 =4862,5 4895, “.645 192,246 ,PU2=~c=cccncccccns -
3,771 .0237 105,20 L15 ,L23591 ,094136 2,278 ,205 2,65 .02 1,80 ,¥2 22,5 1,5 68
69 <~4967,5 50P0,.3 ~.6b64 195,817 ,Bu2 -
3.262 937 94,10 .15 ,LP3622 .094137 2,267 ,805 2,65 .92 1,00 .92 23,2 1.5 69
70 =5857,6 Sa%0,.4 «,6B87 199,079 ,2@2=~=vecaccaa cmewe - - .-
5.502 .2237 154,9¢ .15 ,03645 ,094138 2,257 ,2M83 2,65 .22 1,99 .02 23,8 1,4 70
71 =5208,5 5241,3 -,707 204,581 ,202 m——— m——e—e
+577 .P08 17,00 .05 ,03394 ,094140 2,355 ,822 2,65 .22 1,80 .02 17.9 2,6 71
72 ~=5225.5 5258,3 “.711 235,158 ,343=cccccaccccsoncacnsnns
3.291 .08 92,14 .15 L3573 ,094141 2,285 ,096 2,65 .22 1,00 .02 22,1 1,6 72
73 =5317.6 5350,4 -.727 228,449 ,002 -
2.732 ,027 77.90 .15 ,03507 .094142 2,311 ,006 2,65 .22 1,00 .82 22,5 1.6 73
74 =5395,5 5428,3 -.74% 211,181 ,@02 -
907 .P27 25,186 ,L,05 ,036313 ,094143 2,270 ,014 2,65 ,22 1,00 .02 23,0 2,0 14
75 =5429.6 5453.4 -.746 212,888 ,002 -
3,277 .07 91,99 L15 ,L83566 .P94143 2,288 ,P95 2.65 .92 1.00 .92 21.9 1.5 75
76 =5512,5 5545.3 =,763 215,365 .002 - i
1,368 ,227 37.20 .05 ,983697 ,P94145 2,237 009 2,65 ,02 1,00 .02 25.0 1.8 76
77 =5549,5 5582.3 -,769 216,733 ,002 - L4 -
«541 ,008 15,00 .85 ,03607 ,094145 2,272 ,026 2,65 .22 1.89 ,02 22,9 2,9 "
78 «5564,5 5597.3 -, 772 217,274 ,003 ———- ——ewee
+829 .pas 24.05 L,05 ,P3447 ,094145S 2,335 ,016 2,65 ,02 1.P0 .02 19.1 2.2 78
79 ~=5588,5 5621,3 -.,776 218,103 ,002 cmm— - -
3.151 ,027 88,70 .15 ,0¥3552 ,094146 2,294 ,005 2,65 ,02 1,00 .¥2 21,6 1.5 79
88 =5677,3 57108.9 -.793 221,254 ,292
<383 .087 12.00 L85 ,03192 ,094147 2,435 ,028 2,65 .82 1,00 .02 13,0 2,9 80
81 =5689,3 5722.3 =.795 221,637 ,002~=~ - -
6,565 .¢#37 1B7,80 .15 ,83511 .P94147 2,310 ,003 2.65 .32 1,80 .02 22.6 1.4 [:3}
82 ~5876.3 5909.2 -.829 228,202 ,002-=~~ -
1,650 ,908 45,00 .05 L03667 .094149 2,249 ,009 2,65 .22 1,00 .02 24,3 1,7 82
83 =5921.,3 5954,2 ~,837 229,852 ,003
1,354 ,028 37,04 .05 ,9P3660 ,094150 2,252 810 2,65 ,22 1.00 .92 24.1 1.8 83
84 «5958,3 5991,2 ~-.844 231,206 ,902 cenees ———— ——- L
6,703 ,227 189,09 ,L15 ,03547 ,094150 2,296 ,003 2,65 .P2 1,00 .02 21.4 1.4 84
85 =6147,3 6180,0 ~-.879 237,989 ,002
641 ,837 18,06 ,05 ,0356% ,894353 2,299 ,019 2,65 .92 1,00 .82 21,8 2,4 85
86 =6165.3 6198,2 ~,882 238,559 ,002 eomue -—
2.499 ,007 72,05 1S 03468 ,094153 2,327 ,007 2,65 .42 1,60 .82 19.6 1.6 86
87 =6237,3 6270,.0 ~.B96 241,049 ,002-~ -
2.195 .827 59.95 .15 .03661 ,P94154 2,251 ,008 2,65 .22 1,00 .¥2 24.2 1.7 87
88 =6297,3 6330,0 =.907 243,244 002
3.201 ,027 90.80 .15 .#3557 ,094155 2,292 ,805 2,65 .02 1,00 ,¥2 21.7 1,5 88
89 ~6387,13 6420,3 ~.923 246,445 ,002 L Edd - meesemecccsoesas
1,742 .036 50.290 .15 .03484 ,094156 2,321 ,009 2,65 .02 1.890 .92 19,9 1.7 89
99 =6437,) 6472.0 ~.933 248,187 .- - wewn
36 92,90 .15 ,03483 ,894157 2,321 ,00S 2.6S .22 1.88 ,02 19,9 1,5 96
91 =6527,) 656¥,2 -.949 251,322 mse=eoe -— -
7 57.% ,15 ,03488 ,894158 2,319 ,808 2,65 .02 1.88 .02 22,0 1.7 91
92 =6584,3 6617,2 -.960 253,310 Lhdd
2.202 .027 63.20 .15 .03495 .P94159 2,317 .088 2,65 .22 1,80 ,02 20.2 1,7 92
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Table 4., Continued from previous page.

USGS BOREHOLE GRAVITY SURVEY: THUMS LONG BEACH COMPANY LONG BEACH UNIT 0630

LOCATION: 17=5S~12W FREEMAN ISLANO WILMINGTON OIL FIELD 1,08 ANGELES CNUNTY CALIFORNIA

L R R P e PR R P T IR R R R RN
1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

A R N R R N N EE E E R NN N N L XX R}

93 =~6647,3 660,00 ~.97% 255,512 ,002

2,810 ,028 80,00 ,15 ,03513 094160 2,310 ,006 2,65 .22 1,80 .92 223.6 1.6 93
94 =6727,3 6760,0 -,986 258,322 ,003

1,702 ,028 58,80 .15 ,03404 ,094161 2,352 ,910 2,65 .02 1,00 ,¥2 18,2 1.8 94

95 =6777,3 6810,8 ~,996 260,024 ,202

5,534 ,027 160,80 L15 ,03459 ,09416%1 2.331 ,083 2,65 .82 1,80 ,92 19,3 1,4 95
96 =~0937,3 6970,8 =1,025 265,558 ,202 ~—- mesoo=
5,645 ,029 163,00 .15 ,93463 ,094164 2,329 003 2,65 .02 1,00 .02 19,4 1.4 96

97 =~7108,3 7133,2 ~1,856 271,203 ,004
8,837 829 259,22 .15 ,P3412 .094166 2.349 082 2.65 .82 1,00 .92 18,2 1.3 97

98 ~7359,3 7392, ~1,124 280,240 ,202
. 6,588 ,008 197,00 .15 .#3344 ,094169 2,376 ,083 2.65 .82 1,00 .02 16,6 1.4 98
99 ~75%6,3 7589.8 ~=1,141 286,628 ,@03

4,842 ,029 143.0¢ ,15 ,03386 ,094172 2,360 004 2,65 .22 1,80 .82 17,6 1. 99
100 =7699,3 7732.3 ~1,168 291,478 ,203 =

4
11,417 012 338,80 .15 ,P3378 ,094174 2,363 ,082 2,65 .82 1,00 .02 17.4 1.3 100
4

191 ~8237.3 8070,0 =~1,232 362,887 ,206

6,821 ,835 203,80 .15 ,.083360 ,P94178 2,378 ,P04 2,65 .02 1,00 ,02 17,9 1,
102 ~8242.,3 8273,2 =~1,272 309,708 ,206~~~=w~ae m——

2,020 .015 57.00 .15 .83544 ,094181 2,298 ,014 2,65 .22 1,00 .92 21,3 2,1 102
103 =~8297,3 8339, ~=1,281 311,728 ,206===

2.827 ,015 83,00 ,15 ,03534 ,094182 2,302 ,019 2,65 .22 1.00 .82 21,1 1.8 103
184 =~8377.3 8419.2 =1,296 314,555 206~~~

«473 ,015 16.80 ,05 ,P2956 ,994183 2,529 .040 2,65 ,82 1,00 .82 T.4 3,7 104

195 ~8393,.3 8426, ~1,299 315,228 ,206 o

7.379 .815 199,99 ,15 ,L03691 ,094183 2,241 ,004 2,65 .22 1.90 .82 2¢.8 1,5 105
196 =8593,2 8625.9 ~1,337 322,407 ,206~=n=~= - =

6.253 .215 179,99 .15 ,03476 .094186 2,325 004 2.65 .82 1,00 .02 19,7 1,5 106
197 =8773.2 8805.8 =1,371 328,660 ,006

LR R R R R R N R N R Y N R Y Y XN

101
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Table 5. Basic data from borehole gravity survey in "KCL-L" 45-25 (see p. 4
for explanation).

USGS BOREHOLE GRAVITY SURVEY: ATLANTIC RICHFIELD CJ, KCL~L 45=25
LOCATION: 25=11N=28Ww NORTH TEJON OIL FIFLD KERN COUNTY CALIFORNIA

R R S R R R R R N R N R R R R R e N R R R RN

1 2 3 4 5 6 ? 8 9 19 11 12 13 14 15 16 17 18 19 28 21
SO TSP CINITRNRRPLOECOIL RPN PIPPIP NIRRT ORERORPRPOI PRI IININTI OO ROIOOIIEOOINOEIOSOIOINPONRETPEORINIREEPIROIRNETERRIIPRIOQEOIOIIOSPIOIPPRIROIRIRTTIOROSIODTSD
852.4 34,8 2,974 L300 L002ee= m———aa ———e-
1.62) ,027 39,49 «A5 L4114 ,P94056 2,870 ,009 2,65 .32 1.4 .92 35,1 1.8 1
2 813,90 74.2 3,145 1,621 ,P@2==e=mescemscmcecmmcmvermmsomcans
0.89¢ 827 152,44 15 ,04007 .@94P5T 2,113 ,A03 2,65 .22 1,00 ,¥2 32,6 1.4 2
3 661,08 226,2 3,719 7,711 ,P@2~e=c-emeccecccessessccsssvscmcommsnnnns - --
7.616 .BI8 208.1¢ .15 ,03806 994859 2,191 .A03 2,65 .22 1,00 .02 27.8 1.4 3
4 460,9 426.3 4,303 15,327 ,20)e=mmmmcccccessescccscscccacememes—eeesc—ceseen- - ——-
7.245 @18 202,40 .15 ,03643 ,094A62 2,255 MBI 2,65 .32 1,88 .82 23.9 1.4 4
s 26,9 626.3 4,792 22,612 ,dB4mm=vemmccccmmmccmccecssccscmceees ceeme .- P —

5.267 010 152,19 .15 ,035¢9 ,094064 2,347 ,004 2,65 ,22 1,80 .42 22,8 1,5 5

6 114,8 776.4 5.121 27,879 ,P03=meccncecccmaccccccncncnsenon [P ——— [ R gy,
11.275 P49 342,164 ,15 ,43296 ,094PA6 2,391 ,AA2 2,65 ,22 1,80 ,02 15,7 1.3 6
7 =-231,3 1118,5 5.777 39,154 ,203mececcccccccecccsscscnes [, . mome
4,638 .P1¢ 142,19 .15 .03264 4947371 2,494 .0P5 2.65 .32 1.00 .42 14,9 1.5 7
8 =373,4 1260,.6 6,020 43,792 ,%08~=~ memenmm- - R, - -ne
9.766 015 29b.4¢ .15 ,0#3299 ,¥940473 2,390 2.65 .82 1,00 ,02 §5,8 1.4 8
9 =669,4 1556.6 6,481 53,553 ,004 mmeemans - —— L ——
3.P08 .14 92,48 15 03272 ,094077 2,402 206 2,65 .32 1,43 .42 15.1 1,6 9
180 «761.4 1648,6 6,614 56,566 ,203 cmme- v —— - [

8,328 ,A29 252,14 .15 ,43303 494078 2,388 ,am2 2,65 ,32 1.,4m .42 15,9 1.3 1

11 ~1p13,5 1908.7 6.957 64,894

8.324 ,009 252,14 ,15 ,03328 ,094481 2,379 ,842 2,65 .22 1,00 .02 16.4 1.3 11

cmmmw -

12 =1263,6 2150,8 7,272 73,218 ,203==ceccccane .- m—eme mesmeesemmaae
6,634 P29 196,99 L15 ,43369 ,v94485 2,363 ,8A3 2,65 .32 1,00 .42 17.4 1.4 12

13 =1468,5 2347.7 1,505 79,852 ,d@3=memeccccccecccccccccesscsscncnes ——— L
11,381 ,829 349,19 ,15 ,43760 ,094A87 2,446 W82 2,65 .42 1,88 .02 14.8 1.3 13

14 =~1829.6 2696,8 7.892 91,233 ,203~ecccccccccavsccaccnconnncncen e cererrrven=

9,752 ,029 3¢1.18 15 ,43239 ,094092 2,414 ,002 2,65 .22 1,89 .82 14,3 1.3 14
15 =2110,7 2997.9 8.205 189,985 ,d@3mecmemcmsccccecancncncans vonae wemmemsacenccanvranconrannane
6,185 239 191.1v .15 ,93195 .A94A96 2,432 ,003 2,65 .02 1,08 ,¥2 13,2 1.4 15
16 =2341,8 3189, 8,395 127,299 ,203mecmcccccccccrrncscesra v r e e c s e r eSS R e RS e e r e s e s rAE AR R CA SRR SR E R A Re e E e .
1,392 ,229 46,49 .85 23426 ,004099 2,498 ,A@9 2,65 ,22 1,00 .42 9.2 1.8 16
17 =2347.8 3235.2 B,440 108,482 ,AB3==- ceme cmem- B L T T T T T T L L L L T
2,456 .329 T4, .15 ,83319 094499 2,383 ,007 2.65 .22 1,00 ,¥2 16,2 1,7 17
18 =2421,8 3329.2 8,511 119,933 ,203}=mceccccccancnccncenn= smmane - ammcmcmssessssssrsscasanenennn.
14,254 .439 305,10 .15 ,433b1 2941008 2,367 ,4A2 2,65 .32 1,40 .42 17,2 1,3 18
19 =2726,9 3614.1 8,798 121,192 ,203==ceccccnnnccnns - .- - - -
8,205 P10 244.v¢ 15 93419 ,494104 2,344 ,002 2.65 .32 1.00 .92 18,5 1.4 19
20 =2966,9 3854.1 9,816 129,397 ,204= [ ———
11,146 01y 282,10 .15 ,83951 ,094198 2,136 ,292 2,65 ,32 1.80 .02 31.1 1,3 29
21 =3249,2 4136.2 9,265 147,543 ,dP3mccecccccccceccccnccsencccace P, - T,
«893 ,v49 26,80 05 w3332 ,p94111 2,379 ,016 2.65 .92 1,00 ,92 16.4 2,2 21

22 =3275,8 4163.9 9.289 141,436 messssescssascs -

9.526 .¥29 2Rt.1¢ .15 ,@3389 ,094112 2,356 ,802 2,65 P2 1.00 ,02 17.8 1.3 22

23 =3556,9 4444.1 9,529 150,962 .3¢3==e=mce-ecccc-rcecccccccrcccnnrcrsccnessrereeserenraans scncns messcces
11.,92¢ ,08469 3¢8,90 L15 ,@3578 ,094116 2,283 ,242 2,65 ,32 1,00 ,¥2 22,3 1.3 23

24 -3864,9 4752,1 9.786 161,982 ,P03== -

11.,71@ ,210 337,30 .15 ,9#3472 ,094124 2,324 ,P¥2 2.65 .32 1,84 .02 19,7 1.3 24

25 ~4202,2 5089,4 19,067 173,692 ,2¢04mmemmemcccccncns - - D T T T T T T
3,189 ,01¢ 79.94  ,L,15 ,83991 ,094124 2,121 ,008 2,65 .22 1,04 ,02 32.1 1,7 25
26 =4282,1 5169.3 19,124 176,881 ,203== m—eme B R T memmacn meeccnecesmmenen
14,531 ,029 371.14 L,15 ,983916 ,094125 2,151 ,082 2.65 .d2 1,00 .92 32,3 1.3 26
27 =4653,2 55404.4 19,417 191,412 ,203mmcmmecmccccmcmcccaccamcccanan - - - ———-
3,190 ,p29 78,92 .15 ,p4043 ,094138 2,191 007 2,65 ,22 1,00 ,¥2 33,3 1.7 27
28 =4732,1 5619.3 10,478 194,682 ,P03wmeo== ceecnse enw - semvemsnveanseanscaenCasnrnrasnannnn
1.764 ,014 44.10 .95 L0443 ,094131 2,118 ,014 2,65 .22 1,90 .92 32,2 2.1 28
29 <«4776,2 5663,4 10,512 196,366 ,208mmemveccnns eme eresana enee
3,688 ,015 96.40 .15 ,83842 ,¥94132 2,180 .08 2,65 ,22 1,00 .02 28,5 1,7 29
30 «4872,2 5759.4 10,586 200,254 ,d04ee=veccmccccccevaccacan [EpR— o= —— .
12,687 ,01v 383,10 .15 ,@3312 ,094133 2,387 ,p02 2.65 .32 1,8¢ .92 15.9 1.3 30
31 =5255,3  6142.5 10.877 212,741 ,303mmcmcecescecmmscecaravenanasanancasasscansnaanannns -
11,375 909 334.1 .15 ,.A3446 094138 2,335 002 2.65 .22 1.80 .¥2 19.1 1.3 3t
32 «5585.4 6472.6 11,123 224,116 ,3B)mmocccccccensnrercarnvrracser e s cnsarran s c Tt T T TR s R Er e e s s s e T T Ts TR E e e

2,386 ,029 74,90 .15
33 =5659.5 6546,7 11.178 226,502 ,2@3==e==< emcans
3,583 ,429 113.10 .15 ,@316R ,@94144 2,444 .25 2,65 .22 1.80 .02 12,5 1,5 33
34 <=5772,.6 6653.,8 11,261 230,085 ,203eccncccnvcscncr vt e rur e c e NN NN C NN C R Y PN NS Y N Y PSSP Y R Y r e PP Ce TS Te TS T YT e T Y v e
7.604 ,029 217,60 .15 ,03494 ,094145 2,316 883 2,65 .92 1,80 .02 23,2 1,4 34
35 «599p,2 6877.4 11.419 237,689 ,203=w== g S P PSSP
13,439 ,029 4£2.3v .15 ,03359 .N9414R 2,37 .Bp) 2.65 .22 1,04 .82 17,2 1.3 35
36 ~6390,3 7277.5 11,7086 251,127 003 evccccnccuvncncccrunsr o n crr et r NN S e SR ST N C U PSP YR P Y YR Y YT PP YU r Y P YC Er Y TR T Y e
8,664 ,829 208,10 L,15 ,$3232 A92 2.65 .22 1.89 ,92 14,2 1.3 36
1,559 ,912 52,04 .a5 ,03118 ,094157 2,464 009 2,65 ,22 1.4 .82 11,3 1.8 37
3 «6708,4 1595,6 11,931 261,353 ,20decccccccaccccnnccrcccrsusunsnmercrrrr e T ro v YT ca T Te AT v T rr T s r YT N T Y S S rTr YT s s RS e s
4,928 ,011 153,18 .15 ,.#3219 ,094158 2,425 P04 2,65 .22 1,088 .02 13,7 1.5 38

$3220 ,094143 2,424 2047 2,65 .32 1,84 .02 13,7 1.7 32

37 ~6658,.4 7545.6 11.896 259,791

39 ~6861,5 7748,7 12,438 266,278

5.129 .010 165,06 .15 ,23199 ,99416a 2,468 ,903 2,65 ,22 1,80 .42 11.2 1.4 39

LY.} «7026,5 7913,7 12,152 271,427 80 3ccccccccnccncrvovccracccrcnncneracruur Tt r TN e r T rraTa R R Y YT YT AR YT YT Y Y YT s YT s ST s aT
6,358 .»29 212.1¥ .15 ,982998 ,094162 2,511 ,002 2,65 .2 1,00 ,P¥2 8.4 1.4 40
41 =7238,6 B125,8 12,298 277,765 ,PAlececcacccccevcnccccrecncccencssrcssestesncavs e s r T Te T e TN STt Tsr YT STt TsTT e senenane
5,312 ,839 168,8% .15 ,n3156 .094165 2,459 .83 2,65 .32 1,00 .92 12.1 1.4 41
42 «7426,6 8293,8 12.412 233.@57 eBOivevcvncvavanvvons casas B L L L L P L R L L R L ]
2.%66 .18 61,40 .15 ,a3387 ,P94167 2,359 .010 2,65 .32 1,80 .42 17,6 1.8 42
43 «7467.6 8354,8 12,453 285,133 ,fPdmvvcrcvnccccvvrcrecssrrracscsn s raerear T T s T s Te T e ecaY e Y YT T saE Y s e TP T s Y Tr TS T

1,849 ,01v 49,40 L85

44 =~7516,6 8493,8 12,486 286,942 ,P¥3w===cca=
.985 .31@ 27,79 .85 ,83556 ,p94169 2,293 ,017 2,65 ,32 1,00 ,02 21.6 2.2 44

45 =7544.3 8431,5 12,585 287,927 ,d04vvvcvecccvcsncvccoressssrracrsarassasrrraresor et asers s T eT T T T YTt ea T e Se ST E e
1,102 ,011 32.99 .05 ,03444 ,094169 2,337 ,016 2.65 .92 1.84 ,¥2 19.2 2,2 45

46 =1576.3 8463,5 12,527 289,229 ,Pé4=wewveo=cs [T R L L L T

1,314 ,218 IN.14 .95 ,L03449 ,994109 2,335 ,012 2,65 .82 1,44 ,02 19.1 1.9 46

23692 ,094168 2,248 ,209 2,65 .22 1,90 .42 24,8 1.8 43
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Table 5. Continued from previous page.

USGS ROREHOLE GRAVITY SURVEY: ATLANTIC RICHFIELO C), KCLelL 45«25

LOCATION? 25=11N=238w NORTH TEJOM OIL FIFLD KERN COUNTY CALIFORNIA
88t o ae e e eateeenaeaeceteceetnrrsosensaesenenessanesteeenneceenacaoenssasteanacteetsaeseenesotsesessanvecestioceratnssarnrs
1 2 3 4 B 6 7 8 9 10 11 12 13 14 15 16 17 18 19 28 21
RAPRR R ATV IOIPIOINPRIPIENIOPIEIRNIIIPOPIOIRNOIPTITOTEOIOIOREOEOIRS [ N Y Y N N RN N R A R AR AN A RN NN RN R NN RN RN S
47 =7614.4  B521.6 12,552 292,343 ,20}mee- Z
1,936 ,829 59,9v .15 ,03281 ,094170 2,401 ,829 2,65 ,02 1.P0 .82 15,1 1,8 47
48 -7673,4 B564.6 12,592 292,279 ,203 R cemmmmaaa
1.264 ,811  38,9¢¥ .05 .03326 .094171 2,383 ,.013 2.65 .22 1,80 .92 16,2 2.0 48
49 =7711.4 8598,6 12,617 293,543 ,205 ——- .- P
1.719 .012 S4,80 ,15 ,03183 ,094171 2.439 ,212 2,65 ,02 1.00 .82 32.8 1,9 49
50 =7765,4 8652.6 12,653 295,262 ,004
2,017 ,213 61,80 .15 ,B3396 ,094172 2,391 P12 2,65 .02 1,04 ,82 15.7 1,9 5B
51 ~7826.4 B713,6 12,694 297,279 ,2B6~=aax ———— -
7.639 212 243,10 .15 ,03182 ,@94173 2,448 P23 2,65 .22 1,87 .62 12,7 1.4 51
52 ~-¢#66,5 B953,7 12,853 304,918 ,2@3=am= cnman- —a- anann -
1.611 .229 58.0¢ .05 ,23222 ,094176 2,424 P28 2,65 .22 1,Ad .42 13.7 1,7 S2
53 -8116,5 9003,7 12,886 306,529 ,203 ananccccanan e o
18.752 .829 338,14 ,15 ,03183 ,094177 2.441 ,082 2.65 .32 1,80 .02 12,7 1,3 53
54 =8454,6 9341.8 13,187 317,281 903 -
1,039 ,029 32,00 .05 ,43247 ,094181 2,415 .@13 2,65 ,22 1,00 .82 14,3 2,2 54
55 «8486,6 9373.8 13,128 318,329 ,d03mmea acaca
. 1,701 ,010 57,60 .15 ,02984 ,094182 2,517 ,@18 2,65 ,02 1,00 .82 8.2 1.8 55
56 =8543.6 9430.8 13,164 322,321 ,004mme- -
2,742 ,017 88,00 .15 L,B3116 ,294182 2,466 ,BBT 2,65 .22 1.00 .92 11,2 1,6 56
57 -8631,6 9518.8 13,221 322,763 ,003 ancaa -
4,600 ,909 150,10 .15 ,B3065 ,P941B4 2,486 ,004 2,65 .22 1,80 .02 9,9 1.4 57
58 -8781,7 9668.9 13,317 327,363 ,803ammc-a cam
2,190 ,212 71.80 .15 .P328S ,P94186 2.478 P88 2,65 .32 1,080 .02 13,4 1.7 58
59 =bB52,7 9739,9 13,363 329,553 ,a04 RN -
3.287 ,211 108,90 .15 ,P3044 ,094187 2,494 ,006 2,65 .22 1,88 .82 9,4 1,6 59
66 =B96P,7 9847,9 13,431 332,840 ,204ecccn- anmanna
4,400 ,217 146,10 ,15 ,@3212 ,894188 2,587 P04 2.65 P2 1,00 .42 8,7 1.4 60
61 «9106.8 9994, 13,524 337,240 ,303emmcna R -
2,914 ,PP9  96.P0 .15 .P3035 ,094198 2,498 P06 2,65 .22 1,87 .82 9.2 1,5 61
62 =9202.8 12090.2 13,584 340,154 ,2@3ecccacccccaanccaccacacacanacas
3.729 ,@39 125.80 ,15 ,@2983 ,094191 2,518 ,BP4 2,65 .32 1.8 .»2 B.P 1,5 62
63 =9327,8 12215, 13,662 343,883 ,203
4,600 ,010 154,10 .15 ,P2985 ,P94193 2,518 .204 2.65 .32 1.80 .02 8,3 1,4 63
64 =9481,9 14369.1 13,758 348,483 ,204
2,219 ,812 75,88 ,15 .B2959 ,B94195 2,528 @88 2,65 .22 1,88 .82 7.4 1,7 64
65 =9556,9 10444.1 13,824 353,722 ,203 —aca
2.068 210 67,99 .15 ,A3246 ,294196 2,494 @88 2,65 .22 1.8 .82 9.5 1.7 65
66 =9624,8 18512,2 13,846 352,770 ,004=en= . ammmmamcann
2.994 .217  97.20 .15 ,03087 .294197 2,478 ,089 2.65 .22 1.8@ .02 13.4 1,7 66
67 =9721,8 126A9,2 13,926 355,764 ,31@ aaas - - acna
5,982 .817 204.10 .15 LP2931 ,094198 2,539 ,0084 2.65 .32 1.98 ,82 6,7 1,5 67
68 =9925,9 10813,1 14,033 361,746 ,204 anee anan e
3,949 ,0211 133,00 ,L15 ,82962 ,P94201 2,527 MBS 2,65 .92 1,88 .82 7,5 1.5 68
69 =10P58,9 19946.1 14,111 365,686 ,004=mca===an - ana
1,361 811 46,80 .05 ,B2959 094203 2.65 .22 1.08 .02 7.4 1.9 69
70 ~101P4,9 18992,1 14,139 367,047 ,2Pdemccccccannaca -
2,426 ,811  81.9¢ .15 ,P2962 ,094283 2,527 .P07 2,65 .32 1,88 .82 7,5 1,7 7@
71 ~10186,8 11874,0 14,188 369,473 ,204~mcncceca e P R . acaa
3.065 .811  97.99 ,15 .03160 ,294204 2,450 ,206 2.65 .22 1,80 ,82 12.1 1.6 71
72 =10283,8 11171,32 14,246 372,538 004 ceman
2,364 211 78,10 .15 ,B3027 .A94206 2,502 ,MAB 2,65 .22 1,80 .82 9,2 1.7 12
73 ~10361,9 11249,1 14,293 374,902 ,004-~ caman cam
2,747 213 93,00 .15 .P2954 ,P94207 2,537 ,BA7 2,65 ,32 1,08 .82 7,3 1,7 73
74 ~10454,9 11342,1 14,348 377,649 006 -
. .535 813  17.P8 ,05 03147 ,$94208 2,455 ,M34 2,65 .32 1,60 .2 11.8 3,2 14
75 ~19471.9 11359,1 14,358 37B.184 204

D R S R R R R R LR R R R R R T N R N R Y L XX R R N R R RY
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Table 6. Basic data from borehole gravity survey in "white Wolf Deep” 26x-28
(see p. 4 for explanation).

USGS BOREHOLE GRAVITY SURVEY: TENNECO OIL CO WHITE WOLF DEEP 26X~28

LOCATION: 28-1iN=21W WILDCAT KERN COUNTY CALIFORNIA

LAA A A RS LR R AR R S A A N R N N N Y Y Y N N R R A N N A R R RN XN
1 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21

LR AL R R R R R R R N Y Y R R Y Py Y Y P Y P T T PR P R Y R TR

1 928,4 34,6 3,602 .380 0903

9,492 ,028 237,00 15 ,P4405 ,094055 2,113 0882 2,65 .02 1.80 .82 32,5 1.4 1

2 691 ,4 271.6 4,698 9,492 ,2a2

7,736 ,P08 202,00 ,15 ,03630 ,094959 2,182 ,003 2,65 .82 1,.AP ,02 28,4 1.4 2
3 489,4 473.6 $.286 17,228 ,2¢3e-

5,716 ,088 199,00 .15 ,23008 ,p94061 2,503 .83 2,65 .02 1,09 ,02 8,9 1.4 3
4 299,.4 663.6 5,706 22,944 ,002

7.414 ,207 216,00 .15 ,L03432 ,894P64 2,337 .02 2,65 ,32 14,00 ,02 18,9 1.3 4
5 83,4 879,6 6,187 39,358 ,902 .—e

1.243 007 40,00 ,05 ,03107 ,094067 2,465 008 2,65 .92 1,90 .92 11.2 1.7 5
[ 43,4 919,.6 6,175 31,601 ,302--

4,251 ,087 138,00 1S ,03270 ,0904467 2,401 A4 2,65 .02 1,0D .02 15,1 1.4 6
7 -B86,6 1049,6 6,389 35,852 ,002

1,653 ,227 60,00 .15 ,02752 .P94M69 2,604 ,907 2,65 .02 1.00 ,02 2.8 1.7 7
8 -146,6 1109,6 6,484 37,503 ,202 i dddd

11,118 807 343,00 .15 ,83239 ,094078 2,413 ,90% 2,65 .22 1,00 .02 14,3 1.3 8
9 -489,6 1452.6 6,988 48,613 ,242 -

1.518 ,027 49,00 .05 ,03IP98 .P94474 2,469 ,087 2,65 .02 31,80 .92 11.0 1.6 9
10 -538,6 1501,6 7.056 50,131 ,9¥2

1,857 ,007 $7.00 ,L15 03258 ,094875 2,4P6 ,008 2,65 .02 1.80 .02 14,8 1,7 10
11 -595,6 1558,6 7.134 51,988 ,042

1.473 ,827 51,02 ,15 ,02888 ,0894076 2,551 P09 2,65 .02 1,80 .02 6,0 1,7 11

12 -646,6 1609.6 7,202 53,461 ,232
2,908 .87 92.00 ,15 ,03161 ,094077 2,444 ,005 2,65 .02 1,80 ,02 12.5 1.5 12
13 -738,6 17a1,6 T.324 56.369 ,2882 wecomaa -
2,668 .01@ 87.40 .15 ,03067 ,094078 2,481 007 2,65 .02 1,04 62 18.2 1.6 13

14 -825.6 1788.6 T.436 59,037 ,205

8,812 010 273,89 ,L15 ,03228 ,0294079 2,418 ,092 2,65 .02 1,00 ,82 14.1 1.3 14

15 =1898,6 2061 ,6 7.775 67,849 ,002
10,332 ,007 312,26 ,15 ,03309 ,094083 2,386 ,0P1 2.65 .02 1,M0 ,02 16,2 1.3 15
16 -1412.8 2373,8 8,139 78,181 ,0802

16,608 ,907 521,09 .15 ,03188 ,094087 2,434 ,001 2,65 .32 1,00 .02 13,1 1.3 16
17 =1931,8 2894.8 8,703 94,789 .02

5.A73 .87 168,89 ,15 ,23020 ,A94094 2,509 ,003 2.65 .92 1.08 .92 9.1 1.4 17
18 =2099,8 3n62.8 8,876 99,862 ,PU2=~cmcncen=
«974 ,037 32,00 ,05 ,03044 ,094096 2,491 ,018 2,65 .22 1,00 ,02 9,7 1.8 18

19 =2131.8 3094.,8 8,908 100,836 ,002

9,394 207 305,02 ,15 ,a3080 ,094096 2,477 ,00) 2.65 .82 1,00 .02 13,5 1,3 19
20 ~2436,.8 3399,8 9,210 119,230 ,002

14,261 ,027 457,10 .15 ,03120 ,094101 2,461 ,001 2,65 .02 1,00 ,02 11,4 1.3 20

21 =2893.9 3856,9 9,643 124,491 ,002
4,433 ,028 144,20 .15 ,03074 ,094107 2,479 ,0083 2.65 .32 1.99 ,82 19.3 1.4 21
22 =-3838,1 4001,1 9,775 128,924 ,043

9,736 .009 318,00 ,15 ,P3062 ,0941P9 2,484 ,002 2,65 .22 1,00 ,82 10,0 1.3 22

23 =3356,1 4319.1 10,061 138,660 ,P03
3.m25 ,929 105,10 ,15 ,02878 ,094113 2,556 985 2.65 .02 1,00 ,02 5.7 1.5 23
24 =3461,2 4424,2 10,154 141,685 ,0a3-~
8,126 .218 266,90 15 ,23045 ,P94114 2,491 082 2,65 .02 1,09 ,02 9.6 1.3 24
25 ~=3728,1 4691,1 10,386 149,811 ,.004

«796 ,010 25,090 ,85 ,23184 ,094118 2,437 ,018 2,65 .82 1,00 ,02 12,9 2,3 25

26 ~=3753,1 4716.1 18,407 150,607 .PV3
14,481 ,009 485,00 .15 ,02986 .094118 2,514 ,021 2,65 .82 1,80 ,P2 8.2 1,3 26
27 -4238,1 5201,1 18,8316 165,288 ,093=--~
12,813 ,010 423,80 .15 ,P3023 ,.894125 2,500 ,001 2.65 .02 1,00 .02 9.1 1,3 27

28 ~4661.9 5624.9 11.163 177,901

4

13.874 ,0211 456.20 ,15 ,03041 ,094130 2,493 ,001 2,65 ,02 1,00 ,02 9.5 1.3 28
29 ~5118,1 6881.1 11.527 191,775 ,304=w-oomone
8,327 ,011 270.890 .15 ,03084 ,094136 2,477 ,002 2,65 .02 1,00 .02 18,5 1.3 29

38 =5388.1% 6351.1 11,737 209,102 ,004
18,772 ,811 350.00 ,15 ,03077 ,894149 2,479 ,002 2.65 .02 1,80 ,02 12,3 1,3 30
31 =5738,1% 6791,1 12,005 219,872 .00

-

9,152 ,012 300,00 L15 ,M3IDS1 ,P94145 2,490 ,P82 2,65 .02 1,00 ,02 9.7 1.3 31

32 =6838,1 Tes1.1 12,239 220,024 ,005
10,923 ,212 350.190 ,15 ,@3120 ,094149 2,463 ,002 2,65 .92 1,80 .02 11.3 1.3 32
33 ~-6388,2 7351,2 12,488 233,947 ,004

7.128 ,218 229,94 ,15 ,03100 ,094154 2,471 ,002 2,65 .22 1,00 ,02 10,9 1.4 33
34 ~-6618,1 7581,1 12,654 238,075 ,003 --
4.346 ,011 149,99 .15 .03184 094157 2,469 004 2.65 .82 1.88 .82 13.9 .5 34

35 «6758,.1 7721,1 12,755 242,421 ,005
9.084 212 293.00 .15 ,93100 ,P943158 2,471 ,082 2.65 .02 1,00 .82 10,8 1.3 s
36 <~-7051,1 A014,1 12,961 251,505 ,004

14,897 .214 486,78 ,15 ,P3061 ,094162 2,487 .91 2.65 .92 1,09 ,82 9.9 1.3 36
37 -7537,.8 8504 ,8 13,296 266,402 ,007

14,906 .215 500.04 ,15 .022981 .0294169 2,518 ,002 2.65 .22 1.88 .02 8.8 1.3 37
38 ~-80237,8 9020.8 13,630 281,308 ,P05vw~wwcen
18,470 P12 640.00 ,15 .02886 ,094176 2,556 ,001 2.65 B2 1.80 .02 5.7 1.3 38

39 =-6677.8 9640.8 14,040 299,778 ,304
6,292 .A13 210,18 ,L15 ,A2904 ,094184 2,551 ,083 2,65 .92 1,88 ,02 6.0 1.4 39

42 =~-8887.9 9858.9 14,173 305,870 206
11,623 ,212 411,99 L,15 .02822 ,094187 2,581 ,002 2.65 .02 1,80 .02 4,2 1.3 40

41 =9299.8 12262.8 14,421 317,493 ,003
1,909 010 68,00 ,15 ,92807 ,094193 2,587 ,088 2,65 .32 1,00 .02 3,8 1,7 41

42 <=9367,8 10338,8 14,461 319,402 ,004 -
337 014 12,00 .85 ,P2808 ,094193 2,5B7 040 2.65 .92 1.80 .02 3.8 3.7 42

43 =9379,8 13342.8 14,469 319,739 ,004
3,006 .018 108,00 L15 ,02839 ,094194 2,575 .085 2,65 .92 1,00 ,02 4.6 1.5 43

44 <~9487.8 10450,8 14,533 322,805 ,P03
1,212 ,0610 41,00 L85 ,02956 ,094195 2,529 ,01%f 2,65 ,32 1,08 .02 7.3 1.9 4
45 =9529,8 12491,8 14,557 324,017 .284 ccccse -
5,894 .211 176,20 .15 .02891 ,094196 2,554 .003 2,65 .02 1,00 ,02 5.8 1.4 45

46 =9745,0 1P668,.3 14,660 329,111 .04
2.295 .01} 72.5¢ .15 ,83166 ,094198 2,447 ,008 2.65 .02 1,00 ,02 12,3 1.7 46

47 =9777.5 1a740.5 14,782 331,406 ,004
2.692 ,012 88,50 .15 ,03042 094199 2.496 P87 2.65 .32 1.90 .02 9.4 1.7 47

40 -9866,0 100829.0 14,753 334,098 ,.005
2,459 ,013 84,00 L15 .02927 ,094200 2,540 ,008B 2.65 .02 1,09 .02 6.6 1.7 48

49 =9950.9 10913,.0 14,881 336,557 .05
2.302 ,012 76,80 .15 .83029 ,094201 2,501 .P89 2.65 .02 .90 .02 9.8 1.7 49
50 ~10826,8 1P989.0 14,844 338,859 ,204

088000 00s P 00ssrsstsestseEs csteseesesesitnieetotloteet st oo rerssteroreeicsissecssenseeecniorisrneeueesesesrsscsecnessosscssensocnses



Table 7.

Basic data from borehole gravity survey in "South Belridge" 548E-34
(see p. 4 for explanation,

USGS BOREHOLE GRAVITY SUKRVEY!

LOCATION:

1

L L R R R R R LR R ]
comee

- W

14
15
16
17

18

20
21
22
23
24
25
26
27
28
29
3¢
31
32
33
34
35
36
37
38
39
40
[ 3}
42
43
44
45
46

579,3
416,80
395,90
356.8
291,9
283,08
268.5
254,98
155,08
139.0
125,89
56,8
32,0
13,0
-39,9
=45,0
“69,0
-87.0
=99,8
-131,2
=169,5
191,90
=216,8
=291,0
~361,3
-439,0
-551,9
=665,0
=760,9
-914,0
=979,0
-994,0
=1013,9
=1036,0
=1135,9
-1184,0
-1208,0
-1219,0
-1303,0
=1359,9
~1427.0
-1537,8
-1658,8
=1806.8
~1847,9

-2018,9

34-285-21E

19,7
183,1
204,92
243.2
398,90
316.9
33,5
345.2
444.0
460.0
474.8
543,2
567.8
586.2
629,09
644,2
668,92
686,08
698,2
730,90
768.5
790,08
815.8
890,92
960,0

1838.0
1158,0
1264.2
1359,92
1513.9
1578,0
1593,90
1612.2
1635,9
1734,9
1783.0
1887.92
1818,.0
1902,90
1958,9
2026,9
2136,.0
2257.2
2485,0
2446,P

2617.0

.713
.769
.174
.782
.795
,796
.798
,801
.815
.818
.820
.829
.832
.834
NIT)
.842
.845
.847
L,849
.853
.858
860
.864
.873
.883
.893
,908
.924
,938
.96
.969
L971
974
.978
.992
,999
1,003
1,805
1.817
1,926
1.836
1.853
1,071
1.094
1.100
1,127

KERNRIDGE OIL CO SOUTH BELRIDGE S48E

SOUTH BELRIDGE OIL FIELD

R R N R N N N RN S R L R XL TR

.080
7,668
8,545

12.107
12,689
12,966
13.478
13,991
17,789
18,431
18,912
21,498
22,359
23,254
24,642
25,231
26,144
26,787
27,201
28,329
29,802
30,860
32,111
35,945
39,630
43,658
49,317
54,907
59,537
67,470
70,768
71.569
72,573
73,737
78,343
80,493
81,606
82,113
85,799
88,363
91,286
96,262
101,425
107,827
109,505
116,736

e10Breccnn

KERN COUNTY CALIFORNIA

11

i3 14 15 16 17

18

PP I P IeNINeINENErBPIEITIIITRIIIIITEIOIOIRIISITIOIOIETSTS

19 20

21

7.668 ,128 163,35 ,15 ,046%4 ,094059 1,844 ,028 2,65 ,22 1,00 ,02 48,9 2.9
’005.-.077 012 20,95 .H;- 4186 ,094061 2,042 ,026 2,65 ,02 1,88 ,02 36.;-;:8 2
.99";:;;;':;;;"’;;:;;°-:;;- 04005 0940062 2.113’:;;; 2.&5-:;;--1.0h .02 32,5 2,0 3
.DD";.SU2 .01t 65,¥5 .15 ,L0¥3969 ,094062 2,127 0190 2,05 .02 1,00 ,02 31,7 1.8 L]
-994":;17 .D;;- 7.95 .05 ,03484 ,094063 2.;;;-:;;; 2,65 ,02 1,80 .02 22,2 4.7 -.-;
-0n 512 ,011 ;::;; 85 L3531 ,094003 2.29; o834 2,05 .92 1,00 .02 22.3.3.3 .-;
008 513 ,9213 14,50 05 #3538 ,094063 2,296 040 2,65 ,02 1,08 .02 21.;-;.6 .;
.?05-3.798 P12 99,00 .15 ,03836 ,094864 2.!79-:;;7 2,65 .02 1,80 ,02 28,5 1.6 8
-eos .642 ,011 16,90 .05 ,P4012 ,094865 2,111 ,032 2,65 ,32 1,80 ,02 32,7 3,4 9
oot <481 011 14,95 .05 ,¥3424 094065 2,341 ,035 2.65-:;2 1.00 ,02 18,7 3.4 ’;;
-054';:;;° liv 68,95 .15 .:;;751 «094V65 2,213 VP9 2.65 .02 1,00 .02 26,5 1,7 11
-003 «861 ,039 24,00 ,05 .93;;;-.094065 2,277 .818 2,65 .82 -;:00 «82 22.6 2.3 12
-003 .695-:;;l 19,85 ,05 ,0364¥ ,094006 2,253 ,026 2,065 .92 1.80 .02 24.;-2.I -;;
'005-;:;;;-:;;;---:;:;;--:;5 .03697-:;;4667 2,234 ,012 2,65 .02 1,80 ,02 25.2 1.9 14
.993"'589 .;;;.--1S.Bﬁ :;; 83927 094067 2,144 ,029 2.65 .¥2 1.00 .02 30.7 2.9 15
-933":;;;':ua9 24,03 L85 L03BYD ,094068 2,194 018 2,65 .62 1.00 .02 27.6 2.3 ;;
003 .643-:989 17.97 .85 ,03578 ,p94068 2,28f ,923 2,65 .02 1,80 .02 22,4 2.6 17
.093":;1‘ .009-- 12,00 .05 .BJ:;D «894068 2.33l.:;35 2,65 .22 1,00 ,02 19,3 3,3 18
o333';:;;; «812 32,80 .05 ,B3525 .094068 2,301 ,017 2,65 .02 1,80 .02 21.1 2,2 19
'3”6-;:;;;’:;;;"-;;:;;--:;;‘-:;;826 .B94069 2,184 ,015 2.5;-:92 1.0 .02 28,3 2.1 20
‘aa‘-l.OSU :;;; 21.;;’-.05 04921 .094069 1.755 ,828 2.65 .02 1.00 ,¥2 54,2 2.9 21
.5”6-;:;;;-:;;;..-;;:;;-.:;5 .05804 ,094069 1,723 ,826 2,65 .02 1,80 ,22 56,2 2,8 -’;;
-035';:;3‘ 012 75,00 ,15 ,05112 ,094870 1,681 010 2,65 .22 1,86 ,02 58,8 !.;---;;
-300';::;;':;;:"‘;;:;; .15 ,05264 ,894071 1,621 ,011 2,65 .;;-’l.eb :;; 62,4 1,9 2;
.Do‘.::;ZB .011 78.00-.:;5 «05164 ,P94072 1,662 ,809 2,65 .92 1,80 .82 62,0 1,8 25
.900';:;;;':;11 112,80 ,15 ,05053 ,894P73 1,704 ,006 2,65 .22 1,80 .02 57,3 1,6 2;
o0 5,598 .p1¢ 114,00 .15 ,04903 ,094P74 !.762-:006 2.65 .22 1,88 .02 53.8 1,6 27
003 4.63;’:;;9 95,88 ::5 04874 .094076 1,774 ,807 2,65 ,22 1,00 .,¥2 S53.1 1,6 28
04 7.93;-:510 154,08 ,15 ,P5151 ,094877 1,665 ,085 2,65 ,32 1,80 .82 59.7 1.5 29
-003 3,298 ,009 65.96--:;5 .85874 ,094879 1,696 P10 2.65 ,02 1,00 ,02 57.8 ;:; 3e
-203 +801 ,0D9 15,00 ,B5 ,05340 ,094080 1,592 .038 2,65 ,02 !:;;-.02 64,1 3.1 31
003 1,004 ,029 19.;;-.:;5 .05284 ,09408¢ 1,613 .024 2,65 .;;--!.00 .02 62.8 2,7 32
-9”3“.‘6‘ «029 23.620 .85 ,05061 :;;:081 1,701 ,020 2,65 .B2 1.08 ,02 S7,5 2.4 33
.993.::;;5 .829 99,80 ,15 ,04653 .0;;;;; l.BS!-:;QG 2,65 .;;--l.oﬂ 02 47,8 1.6 --;;
.oaa-;.XSG .810 4;:09 .U;- .01358-:;;;082 1,964 ,018 .;.65 «22 1,80 ,02 41.6 1.8 3;
.09";:;;;':”x1 24,01 .05 .04636 ,0294083 ;.867 «022 2:;; 22 .;.00 «®2 47.4 2.5 36
.334":5“7 .ax;.-.;a.sg .65 ,B4613 ,094P83 1,876 ,044 2,65 ,02 1,00 ,02 46,9 3.9 --;;
.Daz-;:;;;..909 .;::BU .15 ,04377 .0;:083 l.9;; +887 2,65 .02 1.80 .02 41,3 1,7 --;;
'003-2.573 .01;--.;6.92 .15 .045;;-:;;:084 1,913 ,812 2,65 ,22 1.00 .02 -‘4.7 2,0 .-;;
.'”5-2.923 0811 67,28 .15 ,04358 :;9‘985 l:;76 210 2.65-:92 1.80 .02 -;0.8 1,8 40
-20 4.976-:509 ;;;:Ob «15 L04524 ,094086 1.9;;.:;06 2,65 .22 1,08 .22 44.8 1.6 4t
'693-;:163 829 12;:01 .15  ,P4267 .294088 2.0;; .805 2,65 .02 1,80 .52‘-;;:7 1.5 42
.063-6.402 «809 ;:;:99 «15  ,P4326 .094;;9 1,989 ,804 2,65 .52--;:;0 82 43.1 I.S‘.-;;
T 085 41,00 .05 04893 (894691 2.090 1011 2.55 <07 1.00 102 34s5 1.9 4%
.503-7.23l .;;; 171,00 .1;- «04229 .0;:092 2,027 ,084 2,65 .92 1,00 ,v2 37.8 1.4 45
-203° «764 ,009 18,81 .05 ,9#4242 .094054 2,022 .024.-2.65 82 1.e8 .02 38,1 2.7 46

53



Table 7.

Continued from previous page.

USGS BOREHOLE GRAVITY SURVEY:

KERNRIDGE OIL CO SDUTM BELRIDGE S48BE

LOCATION: 34=285-21FE SOUTH BELRIDGE OlL FIELD KERN COUNTY CALIFORNIA
P ORI PPN O PPNl N IRt R PRI TR IR RIRPIRITS PRIt Et R eeet PN Itenceter ol eseeneesteelescsnednceitesesscsiotosicortotodionsosr
‘ 14 15 16 17 18 19 20 2§
B 2P RO POPRIECIIIT IR ITIIOPIIPES IO IRNIN PN I IEPIRP NI PRI RPNt RPNt OlTIINOI N et tto eiorerdefolossntseistesistissnsscosnceoneoes
47 =2036,0 2635,9 1,130 117,500 ,9P3=m=e=s essese covsse -ee ecssssses
3,508 ,010 80,99 .15 ,04485 ,094094 1,954 808 2,65 .92 1,00 ,02 41,9 1,7 47
48 =2117.0 2716, 2 1,142 121,268 ,0A4ememccccccccccnccncs -. . - sesssssnsssse
2,143 011 49,00 ,b5 ,24373 ,094095 1,970 ,011 2,65 .02 1,00 .02 41,2 1,9 48
49 =2166,0 2765,2 1,150 123,211 ,204e=ceccccccces - ro- - LT
2,155 ,011 51,00 ,15 ,04226 ,094096 2,028 ,01) 2,65 ,92 1,88 ,¥2 37,7 2.0 49
50 =2217,0 2816,2 1,158 125,366 ,004c=ceccmnecs semese - - -
2,360 ,012 55.81 ,15 ,P4290 ,094097 2,803 ,213 2,65 .22 1,00 ,42 39,2 2,0 58
51 =2272,8 2871,2 1.167 127,726 ,0B5 v esmcccncccccscccccnacnsecccnsancances - P -
1,423 ,012 30,99 ,95 ,04592 294097 1,885 ,218 2,65 .22 1,00 .02 46,4 2,) S1
$2 =2383,0 2902,9 1,171 129,149 ,2P4=mesccccccecssnsan e e - cnsen [ — conae
1,608 ,b10 36,00 ,85 ,7n4467 ,094P98 1,934 ,013 2,65 ,02 1,00 .02 43,4 2,0 52
53 =2339,9 2938,0 1,177 139,757 ,083== [ - P, enssssssesssesssnenene
2,839 ,p29 65,280 .15 ,04368 ,094298 1,973 .89 2,65 .02 1,00 .92 41,08 1,8 53
54 =2404,.2 3003.2 1,187 §33,596 ,203=ececcccccscccscccsassnsenesasn . - cemsssene
2,071 ,209 46.01 .05 ,04501 ,094099 1,921 ,210 2,65 .22 1,00 ,02 44.2 1,8 54
55 =2458.0 3649.2 1,194 135,667 ,P@3eececccccascscscnccccnn . coss emcsssmssnsssane
+551 ,229 11.99 ,85 ,.04596 ,094109 1,884 ,037 2,65 .92 1,00 ,02 46.4 3.4 55
56 =2462,8 3061,2 1,196 136,218 ,0)ecmcccmcan -- -- - - EETTTS
2,175 818 50.60 .15 .04350 ,094100 1,980 ,013 2,65 ,92 1,P@ .02 43,6 2.0 56
57 =2512,0 3111.2 1.204 138,393 ,3P4=eecmccccrcccctecnnnsscnssassrcssssnssnsscsnonssesrssasasenan P
1,208 ,P18 27,80 .03  ,04474 094101 1,931 018 2,65 ,02 1,80 ,02 43,6 2.3 57
58 =2539,.9 3138,8 1,208 139,601 ,283== - wesccncssnccnsncsnssssccnsnnenan emas
1.746 ,029 38,5¢ .05 L04535 ,0941021 3,987 ,011 2,65 .22 1,08 .02 45.8 1.9 58
59 «2577,5 3176.5 1.214 141,347 ,20)=cecccccccccacccccncesccccccnccnsnan ettt rrcnr Rt Nontense e e S ERSANRs SRt Re SR ste RS ssNEERaseen
2,683 ,029 61,50 L,15 ,04363 094161 1,975 ,010 2,65 .02 1,80 ,¥#2 44,9 1.8 59
60 =2639,0 3238,2 1,224 144,230 ,00)== -se e esssse - cemsssresssstenennnesssanss
2,838 ,01p 05,03 ,15 04364 ,094102 1,974 P10 2,65 .82 1,908 ,02 42,9 1,8 oY
61 ~2744,0 33a8),0 1,234 146,868 ,0P4e~=emccsncccccca= L2 -
3,689 ,011 92,97 L,15 ,04275 ,094103 2,80y ,087 2,65 .02 1.00 .82 38,8 1,7 b1
62 =2795.0 3394.0 1.248 152,757 ,004 - =ssces - .- -
+755 ,011 17,08 .05 ,04441 094104 1,944 ,030 2,65 ,02 1,00 .02 42,8 3,1 62
63 =2812,0 3411.0 1,251 151,512 ,PP4=cmccncccs -
4,413 017 106,20 .15 ,04163 ,094185 2,853 ,009 2,65 .02 1,00 .82 36,2 1,7 63
64 =2918.0 3517,2 1,268 155,925 ,dl0==ceccccccccccrcccncssncsnnnssscnannsssssssenttresasnner e RS seRReTRR SR SaeRsasesRasasEnas
.34 ,017 8,40 ,25 ,03820 ,P94106 2,195 P92 2,65 ,02 1,80 ,82 27,6 6,8 64
65 =2926,0 3525,2 1,269 156,229 ,204mcccnccccccccnncccscnns 4 esnen e -
3,329 011 79.0¢ ,15 ,L04214 ,094106 2,033 ,009 2,65 .02 1.900 ,82 37,4 1,7 65
66 =3005,8 3604,0 1,281 159,558 ,3P4m~ceccccccccccncncaccncnnss smwes .- -
3.040 010 69,82 ,15 ,04485 ,094107 1,959 ,009 2,65 .22 1,00 .82 41,9 1,8 66
67 =3074.0 3J673,.2 1,292 162,598 ,303=-=ccccccsccsanecas cessese e
4.117 029 97,98 .15 .04202 ,P94108 2,038 .06 2,65 .92 1,00 .82 37,1 1,6 67
68 =3172,0 3771.0 1,388 166,715 ,PP3=emcccccccccacnscaas cosnms semsssssssssencensssssnsssssnnsnennsssnane
3.739 ,029 91.81 ,15 L0418 ,094109 2,875 007 2,65 .02 1,08 .92 34,9 1,6 68
69 =3263,0 3862,2 1,322 179,454 ,003-ecccccccccccnccccccccacvascnancs cesnw ensws
1,826 019 41.99 .85 ,24349 294111 1,981 811 2,65 ,82 1,89 .02 42,6 1,9 69
7o =3305,.9 3904, 1,328 172,289 ,PP4~cccmnccccccccvccncans cowe ses
3,714 ,010 93,00 .15 ,©3994 ,094111 2,122 ,087 2.65 .22 1,80 ,82 32,1 1.6 70
7% =3398,0 3997,2 1,343 175,994 ,30)ececcccccccnccccnnas
+446 ,011% 11,80 ,05 ,04054 ,P94112 2,996 ,046 2,65 ,32 1,00 ,82 33,6 4.9 7
72 =3409,9 4008,9 1,345 176,449 ,PASccccecscsscosnnsss enee T emesscsesens eew
.328 ,013 18,008 .85 ,93280 ,094113 2,399 057 2,65 .82 .90 ,82 15,2 4.7 12
73 =3419.,0 4018,.92 1,346 176,768 ,205=meeccenccceccccces CLE L - --
3,797 .21 98,80 .15 ,P3875 ,P94113 2,166 ,087 2,65 ,32 1.8 .62 29,3 1.6 73
74 =3517.8 4116,2 1,362 180,565 ,PB)leccmcccccncncsvecsssancsnnsnnn smessssssenans
7.110 ,018 192,80 .15 .03703 094114 2,233 ,003 2,65 .02 1,80 .02 25,2 1.4 74
75 =3709.0 4308,2 1,391 187,675 ,204cmccccenss -- sesses -=e
7.382 ,012 206,00 ,15 83583 .P94117 2,280 ,003 2,65 .02 1,80 .02 22,4 1.4 75
76 =3915,0 4514,9 1,423 195,857 ,0@5=emcmccscscascscscncnacsananas - cemmas
6,081 ,812 217,82 ,15 ,83724 ,094119 2,226 ,003 2,65 .02 1,00 ,02 25.7 1.4 76
77 =4132.8 4731,.0 1,457 203,138 ,204evecccccracscnncocsssssnssnnca ews - . -
932 .10 23,98 .,es ,03887 ,094122 2,162 ,019 2,65 ,22 1,00 .02 29,6 2.4 77
78 =4156,0 4755,2 1,461 204,279 ,203~ececcscncscna - - - [ —
2,356 .809 65,49 ,15 .63625 ,v94123 2,265 009 2,65 .02 1,60 ,¥2 23.4 1.7 78
79 =4221,90 4820,.0 1,471 286,426 ,003 seese -
2,618 ,009 71.51 .15 ,.83661 ,094123 2,250 008 2,65 ,02 1,00 ,82 24,2 1.7 79
80 =-4292.5 4891.5 1.482 209,044 ,020) ——-
2,683 ,009 77.49 ,15 ,03462 ,094124 2,328 007 2,65 .22 1,00 ,02 19,5 1.6 8@
81 =4378,0 4969,2 1,494 211,727 ,003e=ne= eses e -s - emssssscssannnensasnessw
5,378 ,029 156,80 ,15 .P3442 ,094125 2,336 ,804 2,65 ,22 1.80 .02 19,0 1.4 81
82 =4526,9 5125,9 1,517 217,397 ,093=ececnccnn - -
2,762 ,029 81,85 ,15 ,03408 .094128 2,350 ,087 2.65 .32 1,00 .02 18,2 1.6 82
83 =4607,0 52P86,0 1,530 219,859 ,P@)ecwcccccccccunencccccnconna - ecssssesa .nw evas
5,168 .828 155,95 ,15 ,@83314 ,094129 2,386 .003 2,65 .22 1,00 ,82 16,0 1,4 83
84 =4763,0 5362.0 1,554 225,327 ,002==wenccccccccss com - - P L L L T P
550 ,829 18,80 .05 ,03056 ,094131 2,487 ,023 2,65 ,32 1,80 ,02 9,9 2.6 84
85 =4781,2 5380.8 1,556 225,577 ,804=cmececcccccccncscacnnas - -w - P
7.863 ,01% 235,81 ,L15 ,03346 ,094131 2,374 003 2,65 .P2 1,00 ,¥42 16.7 1.4 85
86 =5016,0 5615,2 1,592 233,449 ,3P4=cccccccccccccsrnccscncnccnnccnnn cocann ==a
3,290 012 101,99 ,15 ,.03226 ,094134 2,421 ,006 2,65 .22 1,00 .02 13,9 1,6 86
87 =»5118,.2 5717,0 1,687 236,738 ,005emmowcecccanans - comssmsnsnas connsans
3,534 ,011 106,00 ,15 ,83334 ,094136 2,379 .006 2,65 ,02 1,80 ,02 16,4 1.6 87
88 »5224.0 $823,9 1,623 249,264 ,2P3wmecvaccccncccosncscncnsccscsnns ecvesssssnressusananessnny
1.038 089 33,80 ,85 ,93146 ,094137 2,453 .013 2,65 .92 1,80 .02 12,9 2.0 86
89 =5257.0 5856,.2 1,628 241,322 ,243 mesese - cecnens
1,613 .010 49,00 ,05 ,03292 ,094137 2,395 009 2,65 .22 1.0 .02 15.4 1.8 89
90 ~5306,0 5925.9 1,635 242,915 ,0@4~=e=cccccccccnn ——ee ceosw
1,302 ,009 43,00 L85 ,L03255 ,094138 2,410 ,010 2,65 .02 1,00 ,02 14,6 1,8 98
91 «5346,0 5945,9 Y S L Y P L R A1 D T e ettt
1,217 ,007 37.08 .05 ,03289 .094139 2,396 .809 2,65 .22 1,00 ,02 15.4 1.8 91
92 «5383,8 5982,9 1,646 245,434 ,0@2rcccnccncccccscsssncscrnannsssnssssnnme cmem wsssaswe esmeas sme
3,798 .229 114,00 L,15 ,P3325 ,094139 2,383 ,885 2,65 .02 1,00 ,02 16.2 1.5 92
93 =5497.0 6096,.0 1.663 249,224 ,004==- sssnes - ssssns b -
1,426 ,829 43,81 .85 ,83316 ,094141 2,386 ,010 2,65 .02 1,00 .02 16,0 1.8 93
94 =5540,0 6139,0 1,670 250,658 ,002wecscecsscencsssccsconcnnss esw cnew . cnmwes
1,559 .p10 48,99 L85 ,L83182 094141 2,438 ,009 2.65 .22 1.P0 .62 12,8 1.8 94
95 «5589,0 6188,0 1,677 252,209 ,305wmnnncens - - -- - -
5,157 .012 163.81 .15 ,03164 .894142 2.446 ,004 2,65 .02 1.80 ,¥2 12,4 1.5 9%
96 «5752.0 6351,8 1,781 257,366 ,P@4mwmacccnscccncnnscnnennnesssssnnonan one P censsnsa
1.205 ,011% 38.99 .05 .03891 .M94144 2,474 .013 2,65 .02 1.00 .82 13,6 2.8 96
97 «5791,.n 6390,0 1,706 258,571 ,204
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Table 8. Basic data from borehole gravity survey in "Monte Cristo" 164 (see :
p. 4 for explanation).
USGS BOREHOLE GRAVITY SURVEY:

CHEVRON U,S,A, INC, MONTE CRISTO 164

LOCATION: 16=27S«21E LOST HILLS OIL FIELD KERN COUNTY CALIFORNIA
@ 0 060000800 00805500080800000000588099000 8380040000808 0T000000000 0520000050800 0000000000000t oseectitPeoorerErirettacretorssrenss
1 2 8 9 10 11 12 13 14 15 16 17 18 19 22 21
€ 00 0850000 0reE0000800010000800cru00089000000889000005000 004000000000 000000 0000000000000 ¢00reioterersossseersccevctssacncosssroes
1 374.2 20,8 522 .,000 ,083~ ce- - cvee
20,446 P11 459,18 .15 ,P4453 ,094062 1,938 .092 2,65 .92 1,80 .02 43,1 1.3 1
2 «85.4 480.2 «695 27,446 ,005--~ - Ll
13,761 ,011 320,22 ,15 ,04302 ,094068 1,998 ,002 2,65 .32 1,00 .42 39.5 1,3 2
3 «405,0 840,90 772 34,227 ,003cccccuccnccercracas cae
14,623 ,p29 299,98 .15 ,04875 ,p94m72 1,773 002 2,65 .82 1,82 .82 53,1 1.3 3
4 -785,0 11008,0 +833 48,830 ,203~ cecee - —-- ceee
13,111 ,41d 299,99 .15 ,34373 094276 1,971 ,002 2,65 .02 1,088 P2 41,2 1.3 4
S «10p5,9 1403,0 +886 61,941 ,Al4ercrcnccccccnce P, PR PR
12,932 ,210 399,03 .15 .P4314 ,094P8¢ 1,995 ,Pp2 2.65 .02 1,89 ,02 39,7 1,3 5
6 =1305,2 1790,2 +933 74,873 ,203 - - —ewe c=e LD L]
9.418 ,A29 199,98 ,15 ,24709 ,094084 1,839 ,AA3 2,65 .22 1.8P A2 49,2 1.4 6
7 =1505,9 190e.2 +962 84,291 ,203ee=- e e -
2,951 929 66,50 .15 ,024438 ,094787 1,945 ,009 2,65 .22 1,00 .¥2 42,7 1.8 7
8 ~1571,5 1966,5 .971 B7,242 ,B03e=ee - e -
«876 .79 19,80 ,PS  ,A4612 ,P94PBB 1.877 ,623 2.65 ,B2 1,02 .P? 46,8 2,6 8
9 «1592,5 1985.5 +974 88,118 ,Pl3ecemcccncenccacee ——w comwe crencres
4,731 ,210 166,00 .15 ,04463 094088 1.935 .PB6 2.65 .22 1.60 .02 43.3 1.6 9
18 =1696,5 2091,5 .988 92,849 ,204- - ——ee -
2,840 011t 65,40 15 ,04369 ,A94489 1,972 ,411 2,65 ,02 1,00 .02 41,1 1,9 10
11 «1761,5 2156,5 .996 95,689 ,d@4=vecrccaconcccces o
«367 ,011% 8.95 L05 ,04559 .094092 1,B98B ,065 2,65 .22 1,00 .82 45,6 5,1 11
12 ~1769,6 2164,6 .997 90,256 ,204
4,283 .P11 96,45 L15 ,04441 ,P94P90 1,944 ,PB7 2.65 P2 1,00 ,02 42,8 1.6 12
13 ~-1866,0 2261,2 1,009 189,339 ,004~ o= cove crewne e csccevenccen
6,388 ,0P9 158,50 .15 ,04032 .094092 2,105 ,004 2.65 .22 1,80 ,02 33,1 1.4 13
14 =2024,5 2419,5 1,029 136,727 ,0802-~
1.85¢ ,0827 49,20 .85 .037B4 ,094094 2,201 ,007 2,65 .92 1.00 .92 27,2 1.6 14
15 =2073.5 2468,5 1,035 198,581
31.29 .25 ,.83631 .n94294 2,261 ,011 2,65 .22 1,00 ,82 23.6 1.9 15
16 =2104,6 2499.6 1.638 129,719 cnme e
47,94 .P5 .03728 .094095 2,223 ,087 2,65 .02 1.P0 .02 25.9 1.7 16
17 ~2152.5 2547,5 1.044 111,497 ,202evvcecccnce cecrccee
2,770 ,010 72,80 L15 ,P3B47 .P94095 2,176 .09 2,65 .82 1,00 ,¥42 28,7 1.7 17
18 «2224.5 2619,5 1,852 114,267 ,3p5e=w~ - e
«379 ,011 9,99 ,95 ,P3794 ,094096 2,197 .P51 2,65 .32 1,808 .82 27.4 4.3 18
19 =2234,5 2629,5 1,054 114,646 ,203==== - e .- Ll
«795 ,229 29,56 ,65 ,B3867 ,0940497 2,169 ,021 2,65 .82 1.0 .02 29,2 2.5 19
20 ~«2255.1 2650,1 1,856 115,441 ,02P3ewe- - recrecee
2492 ,839 12.42 .05 ,M3961 ,094297 2,132 .35 2,65 .02 1,00 .82 31.4 3,3 20
21 «2267,5 2662.5 1,857 115,933 ,P@3ecccccavuncocencacecaces cen- e -
2,066 016 51.0¢ .15 L0451 ,P940897 2,097 ,017 2.65 .22 11.,8¢ ,P2 33.5 2,2 21
22 -2318,5 2713.,5 1,863 117,999 , 210 —e
1,659 ,016 38.P9 ,05 ,04366 ,094098 1,974 ,219 2,65 ,22 1,80 .P2 41,8 2.3 22
23 ~2356,.5 2751.,5 1,967 119,658 ,2¢3 seccconce e e e
4,147 ,009 99.v90 ,15 ,04189 ,294098 2,043 ,006 2.65 .02 1,80 .02 36,8 1.6 23
24 «2455,.5 2852.,5 1.078 123,825 ,203=cvcceccecan e crvcemnce
1,258 ,039 28,99 ,95 ,04493 ,09410@ 1,924 ,016 2,65 ,22 1,00 .02 44.2 2,2 24
25 =2483,5 2878,5 1,081 125,263 ,003cceevcecs ceee - e -
2,877 ,929 48,00 L,45 ,A4327 ,094100 1,989 ,009 2,65 .22 1.09 .82 42,1 1.8 25
26 -2531,5 2926,5 1,086 127,144 ,2@3eceececs cenmeee -
1,918 ,p29 46,05 .95 ,L04165 .094101 2,052 ,0P9 2,65 .92 1.8 ,82 36,2 1.B 26
27 =2577,6 2972.6 1,291 129,258 ,0P3-emcccecccconccccns
2,418 ,029 53,43 ,15 ,P4526 ,094101 1,911 ,812 2,65 ,22 1,09 .02 44,8 1,9 27
28 ~-2631,0 3026,2 1,097 131,476 ,2R3=v=vvececas -
1,986 ,829 48,53 ,L,85 ,74092 ,094102 2,081 ,0P9 2,65 .22 1.8P .02 34.5 1.8 28
29 +2679,5 3074.5 1.102 133,462 ,203c=vevcvcacccccccacnces ee -
1,363 ,009 31,99 .85 .@4261 .094103 2,015 ,P14 2,65 .22 1.8P .82 38,5 2.0 29
3 -2711,5 3186,5 1.105 134,825 .0@3 cscoee
1,138 ,029 28,33 .05 ,04017 994103 2,110 ,015 2.65 ,82 1.80 ,02 32,7 2.1 30
31 =2739,.8 3134,8 1,108 135,963 ,003
1,192 ,329 27.67 L25 L0430 ,P94103 1,996 ,016 2.65 .82 1.80 ,¥2 39,6 2.2 3
32 =2767.5 3162.5 1.111 137,155 @03 ceene e
+658 ,029 16,54 ,05 ,P3988 ,P94184 2,122 ,826 2,65 ,22 1.00 ,02 32,0 2.8 32
33 -2"84.3 3179.0 1.113 ‘37.313 '3"3-.---- c-w- ceweowe e cravcess e
1,032 ,029 24,50 ,05 ,P4212 ,094104¢ 2,034 ,018 2,65 ,22 .p0 .02 37,3 2.3 33
34 -2908.5 32”3.5 ‘,l’s ’38.8‘5 .QB}--------..... cecaceascee - ceeee
1.562 39,24 .P5 ,04P05 .P94104 2,115 ,011 2.65 .92 1,00 .42 32.4 1.9 34
35 -2847.5 3242,5 1,119 140,497 ,2P3=vweve cnow - crcemconme
3.796 .08%9 94,02 .15 ,04037 ,P94105 2,192 ,P06 2.65 .02 1.P0 ,02 33.2 1.6 35
36 =2941,.5 3336,5 1,129 144,223 ,003ece- e
«385 .0829 9,50 .05 ,L04053 ,0941v6 2,496 ,045 2.65 .22 1.00 .02 33,6 4,0 36
37 =2951,¢ 3346.0 1.139 144,588 ,293 -
1.584 ,0849 39,48 .05 ,04012 .P94106 2.112 ,011 2.65 .22 1.80 .02 32.6 1.9 37
38 =2990.5 3385.5 1,134 146,172 ,303vccces -- - - Ll
«389 ,p29 9.57 +¥5 .@3971 094107 2,128 ,045 2,65 .22 1,09 .02 31.6 3.9 38
39 ~3000,1 3395,1 1,135 146,552 ,203~~ Ldd - LELdd
2,787 ,0%9 53,45 L,15 ,03925 ,0941P97 2,154 .11 2,65 .02 1,00 P2 32,8 1,9 39
40 ~3953.5 3448,5 1,149 148,639 ,2@3ererocccncccrcacecne .- vee
1,773 ,029 43,00 ,05 ,P4123 ,P941PR 2,069 ,010 2.6% ,22 1,00 .02 35,2 1,8 40
41 ~3096,5 3491.5 1,144 150,412 ,203~~
634 ,029 14,99 ,05 ,04230 ,094108 2,027 ,829 2,65 ,22 1,80 ,02 37,7 3.8 41
42 ~3111.5 3506,5 1,145 151,246 ,2P)eccccecccccccccacccccancne -
2.224 ,029 57.49 .15 ,03868 ,994108 2,169 ,019 2,65 ,22 1.P0 .02 29,2 1.8 42
43 <~3169,2 3564,0 1,151 153,270 ,003~-= Ll c--
2,955 929 69,5¢ ,15 ,04252 ,094109 2,819 ,P09 2,65 ,32 1.8 ,02 38,3 1,7 43
44 <+-3238,5 3633.5 1.158 156,225 ,003===wo= ceow cecwe
2,125 829 52,35 .15 .p4059 ,094110 2,094 .011 2,65 .02 1,00 .82 33,7 1.9 44
45 «3290.9 3685,9 1,163 158,358 ,203 .- -
1.746 ,0889 40,65 .05 ,P4295 .094311) 2,802 811 2,65 .82 1,00 .02 39,3 1.9 45
46 ~-3331,.5 3726.5 1.166 160,096 ,003~~ cocon
3,619 ,029 89,54 .15 ,04042 ,P94311 2,181 ,P07 2,65 .32 1,00 ,02 33,3 1,6 46

55



Table 8. Continued from previous page.

USGS BOREHOLE GRAVITY SURVEY: CHEVRON U,S,A, INC, HMONTE CRISTO 164
LOCATION: 16=278<21E LOST HILLS OIL FIELD KERN COUNTY CALIFORNIA
D R R R R R R R R R R R L N L L R R R R R R X R Y]

1 2 3 4 5 6 7 8 9 19 11 12 13 14 15 16 17 18 19 22 21

LR R N R R R R R R N R R A AR R

47 =3421,.9 3816,.9 1,175 163,7:5 ,803ecceccccccaccscsccsccccronccnnans ceccess escssssescsscereancercenamnn
«633 .009 14,46 ,05 ,04378 ,094112 1,969 ,03¢ 2,65 ,02 1,00 ,22 41.2 3,0 47
48 =3435.5 3839,5 1.176 164,348 ,203-- ceee .- .- -
+693 ,029 17,51 .P5 ,P3958 ,.P94113 2,134 ,025 2,65 ,02 1.60 .02 31.3 2.7 48
49 <3453,9 3848,9 1,178 165,841 ,B))ecsccccccccccccscncccccrsccscensccccccectesse aceaset et et e s e eerace e TR e nsssnenate
+286 .009 7.861 ,95 ,04080 ,094113 2,086 ,062 2.65 .02 1,00 ,P2 34,2 4,9 49
5¢ =3460,0 3855,0 1,178 165,327 ,P0)eccveccsccascccscccccccseccsssesccans P

S.404 ,009 131,98 .15 ,04095 ,094113 2,080 ,004 2.65 .92 1,00 .82 34,5 1.5 se
51 =3592,9 3987.2 1,198 170,731 (803ecccccccscncccncccas
4,431 ,029 110,02 ,15 ,04027 .994115 2,187 ,085 2,65 .02 1,88 ,82 32,9 1.5 51

52 =3702,0 4097.8 1,200 175,162 ,283 cmees - cccscee ceusccvesscccve c——me .o
6,122 ,829 151,98 ,15 ,04028 ,094116 2,106 ,004 2,65 ,02 1,00 .02 32,9 1.4 52
53 <=3854,0 4249.90 1,213 181,284 ,203ecsmwcscccenccccccsccaccrccccacncanae - cenwe - mecscasesccccsnse
1,878 ,009 44,00 ,p5 ,04268 ,094118 2,013 ,010 2,65 ,02 1,00 ,02 38,6 1,8 53
54 =36898,2 4293.0 1,217 183,162 ,203 cesees - cemee cea= cocee
1,876 ,029 46,00 ,05 ,04078 ,p294119 2,087 ,0089 2,65 .02 (,00 ,02 34,1 1,8 54
55 =3944,2 4339,2 1.221 185,638 ,203 -ew L L L T iy SISO PIPHPSY PP P e Y

1,197 .029 29,02 ,P5 ,L,04125 ,094119 2,069 ,015 2,65 .22 1,80 .02 35,2 2.1 ss
56 =3973,0 4368,0 1.223 186,235 ,003===e=cscscssccccsca=
«478 ,009 10,98 ,85 ,04353 ,094120 1,979 .040 2,65 .82 1,00 .02 42,6 3,6 56

57 <3984,2 4379,2 1,224 186,713 ,203== cacms ceccees emccsee - cesene - cccccamces
1,121 .029 26,59 ,85 ,04230 ,094120 2,027 ,016 2.65 .02 1,00 ,02 37,7 2.2 57
58 <-4014,5 4425,5 1,227 187,834 ,2P3)ecevccccccccccccctccsccensecsssnecccsss et care et ea R e esap e e ms e cere s TR eneane.

3,867 ,039 92,54 .15 ,L04171 ,094120 2,051 ,206 2,65 .02 1.08 ,82 36,3 1.6 58
59 =4103,2 4498,2 1,234 191,694 ,PA)ecccccccccnccccnaccn
1.382 ,029 31,96 .95 ,P4324 ,094122 1,991 ,014 2,65 .02 1,00 ,02 42,8 2.0 59

L e e e LA L T UL LR R PR T IR T

66 «4135,0 4530,0 1,237 193,376 ,003ecccccccccscccecccvmccccnoses coew - cemeen esemsecmssmcsmemsven
«839 809 19,02 .05 04411 ,094122 1,957 823 2,65 .32 1.00 .02 42,8 2,6 60
61 -4154,0 4549,02 ‘.239 193,915 ,P00)ecescenccccrccrccascescesssscencenea = cnas cweres CTY T
.430 ,229 10,83 ,05 .04287 ,094122 2,005 ,043 2.65 .02 1.80 .02 39,1 3,8 61
62 <-4164.8  4559.3 1,239 194,345 ,203- - ceaee - - ceemcesemescs .- -
416,009 9.47 .95 .P4393 .094122 1.964 046 2,65 .82 1.08 .B2 41.6 4.2 62
63 ~-4173,5 4568,5 1,240 194,761 ,2P3eccvcccccocceens - - -——e .- ceececaces
L448 .18  10,AP .65 ,P4480 ,094123 1,930 .B4B 2,65 .02 1,00 .02 43,6 4,1 63
64 -4183.,5 4578,5 1.241 195,209 ,204ccccccceas rmwe cmem T T L L L L L T T P T T R R Y
.648 ,P10 16,48 .85 .@3932 ,094123 2,144 A28 2,65 .02 1,04 .82 34,7 2,9 64
65 <-4208,3 4595, 1,242 195,857 ,003sevecceecs csmeee - cosmme — -
1,104 ,829 26,00 .85 04246 .094123 2,621 817 2.65 .02 1,00 .02 38,1 2,2 65
66 <4226,0 4621,2 1,245 196,961 ,00)=sececcccccees - e c—— cemcemmcees -
.461 ,009 12,01 .85 ,#3838 .294123 2,181 ,836 2,65 .32 1.8 ,02 28,4 3.4 66
67 -4238,0 4633,0 1,246 197,422 ,pP3==== .- - meemececeavcscee -—- cenmen
1,132 ,029 26,08 .95 ,04354 ,294123 1.979 817 2.65 .02 1.00 .02 43.7 2,2 67
68 =4264,8 4659.2 1,248 198,554 ,@03e=eccececsseccscerccsececsessasecsameamesssessssescsenan - cemeen
1,204 ,029 28,99 .5 ,04153 .094124 2,058 ,015 2,65 .22 1.80 .02 35,9 2.1 68
69 <-4293.8 4688.2 1,250 193,758 .d@3e=cemceeececcscecsecesesessessscesemcemssscecsessemsesceseane cecmeen cecemmee

3,774 .089 97,03 ,15 ,03892 ,P94124 2,161 ,806 2,65 .82 1,80 .92 29,6 1,6 69
70 -4394,2 4785.2 1,258 223,532 .P@3-eeeececcccscccccscncee -
5,439 ,929 143,99 .15 ,A3777 ,A94125 2,205 .AA4 2.65 .32 1,80 .22 27,0 1,5 70
71 -4534,0  4929,0 1,269 208,971 ,003 e
.412 ,009 9,98 .85 ,04128 ,894127 2,068 ,843 2,65 .22 1,80 .82 35,3 3,8 11

72 -4544,2 4939, 1,270 209.38) ,003-eecmcecscess -
.376 ,029 12,00 L85 .03760 .094128 2,212 ,043 2,65 .02 1,80 .02 26,6 3,8 72
73 -4554,8  4949,2 1,271 279,759 ,003=vececcecsascsccanas
L334 ,0829 8,03 ,05 ,04160 ,094128 2,855 ,054 2,65 .02 1.00 ,02 36.0 4,5 73

74 =4562.0 4957.8 1,272 210,893 ,Pd3=vevcmcecccecscecsrarccsscccccnarerssancescsaccancas acecea cccen cemeee
1.696 .009 41,99 .85 ,04039 .094128 2,103 ,019 2,65 .02 1,00 ,02 33,2 1.8 74
75 <4624.0 4999, 1,275 211,789 ,d@3=we=veccccccccsccnmcrcccncccnns came - P PR ccness

634 829 15,49
76 <-4619,5 S014,5 1,276 212,423 ,203eeccmcccccsceccscncs
2,226 .009 56.49 .15 ,03943 .094129 2,141 012 2.65 .02 1.88 .02 30.8 1.8 76

85 .04093 ,094128 2,081

228 2.65 .02 1.00 ,02 34,5 2.9 75

77 =4676,8 5071,0 1,280 214,649 ,803=c-=meccesce= - cemeee - - ——nee --
1,243 ,029 32,02 ,05 ,¥3682 ,094129 2,164 013 2,65 ,82 1,00 .42 29,5 2.0 al
78 =4708,0 5103,0 1,283 215,892 ,003- L e cecsescases sessrscccemese
«973 ,009 25,99 ,P5 ,03744 ,094130 2,218 ,216 2.65 ,32 1,00 ,82 26,2 2,2 78
79 -4734,3 S$129,0 1,285 216,865 ,203-- cescase LR ettt DL L T 3
2,056 ,009 55,21 ,15 ,03737 ,094130 2,221 ,010 2.65 ,32 1,600 ,P2 26,0 1.8 79
80 =4789,2 S184,0 1,289 218,921 ,P¥3eesmecccsceccccccccccccsccetcccctactsernatessetanseetscanattan e cmee
1,680 ,039 42,01 L85 ,03999 .D94131 2,118 ,810 2.65 .82 1,00 ,02 32.2 1.8 80
81 ~-4831,4 5226,0 1,292 220.601 ,P03- -- - ceeee B L T L e e EECTT RS
.812 ,029 21,97 ,05 ,03696 ,094131 2,237 ,019 2,65 ,02 1,00 ,02 25,0 2.4 81
82 =4853.2 5248,0 1,294 221,413 ,203---=- -- - ccesssccacccasanene —-- ——
2.471 .039 63,22 ,L15 ,.93921 ,094132 2,149 009 2,65 ,92 1.80 ,82 33.4 1.8 82
83 -4916,02 5311,0 1,299 223,884 ,PP3ccccrccccccncrcscuccccccntecs et tcceret e s s et et t e s S et Er et esEease acssansessaT e
2,798 ,009 72,98 ,15 ,P3834 ,094133 2,183 ,e08 2,65 ,02 1,00 ,02 28,3 1.7 83
B4 -4989,0 5384,0 1,304 226,682 ,fP3vccmeccrcccssccccrescto et st e e e s T T e e ST e e Tt s e e e e s St e s e TS A TNt e S ee A ecacsase
+986 ,029 25,39 ,5 ,83897 ,094133 2,158 ,0817 2,65 .92 1,89 .82 29,8 2.2 84
85 =5014,3 5409,.3 1,306 227,668 ,fflcesccccccccceccccncscnton e e etes e st et et e e e s N e Al e e s et e Y sc e eaSrERcaan.
1.636 ,029 45,71 .95 ,.03579 .094134 2,283 ,009 2.65 .B2 1.00 .02 22,3 1.8 8s
86 =50608.3 5455,.0 1,309 229,304 ,303ececrccccceccccccccc s es e s e e Tt R c e S e TS S et ST e eSS e S Wt TS e N e T TS E ST e s e Rt e e TR e
6.806 ,209 187,99 .15 .83628 ,094134 2,267 ,003 2,65 .82 1,88 .92 23,2 1.4 a6
87 =5248,3 5643.2 1,323 236,118 ,P03cccccccrcsscsscsvrrces st e e s e s es et e e e s r SN e e At e N e s e et e SRS st A e e E s e e
1,75¢ ,029 50,00 ,15 ,03500 ,094137 2,314 811 2,65 .82 1,88 .92 20,4 1,9 87
88 -5298,8 5693,0 1,327 237,868 ,003=me== - cnenen B L L L T L b Ll
3.307 .0239 92,00 .15 93595 ,094138 2,277 806 2.65 .32 1,88 B2 22,6 1.6 88
89 =5399,0 5785,0 1,333 241,167 ,303)" ecccescssscccscccrcccercccces St osenve S ecce rc s Tt eateree e esscccee cessa
3.240 ,029 92,02 .15 ,83599 ,094139 2,275 ,226 2,65 .32 1,00 ,¥2 22,7 1.6 89
99 ~5483.8 S875,8 1,339 244,407 ,003= - ————e cecscevecccsancs - meeaa

1.596 ,229 43,98 .85 ,93629 ,094140 2,264 .010 2,65 .02 1,80 ,02 23,4 1.8 98
91 =5524,0 5919.9 1.342 246,003 ,203

P R R R A N R R R LR N R Ry R R R R R
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Table 9.

Basic data from borehole gravity survey in "Arellanes" 2 (see p. 4
for explanation).

USGS BOREHOLE GRAVITY SURVEY:

UNION DIL CO.
CASMALIA OIL FIELD SANTA

OF CALIFORNIA ARELLANES 2
BARBARA CUUNTY CALIFORNIA

L AR N N R R R R R N R N RN

B R R R R R R L R R R T T R T N T R TR PR T PR PP P
,000 ,002==m=mcucccccecccccescsscsssssnnenen

LOCATION: 13=9N=35w
1 2

1 528.6 16.9 1,833
2 345,5 288,0 1,317
3 245,5 380,08 1,139
4 145,5 400,90 997
] 20,5 525,98 .848
6 =59,5 75,2 .761
7 -168,5 714.2 +649
8 =189,5 735.2 629
9 =230,5 776.2 «589
10 =265,6 811.1 +555
11 =-294,5 840,90 527
12 -344,5 898,90 480
13 =37¢,5 920,2 452
14 =423,5 969,2 «487
15 -476,5 1622,0 <359
16 =536,5 10¥82,2 .306
17 =566,5 1112,0 279
18 =599,5 1136,9 .258
19 =614,5 1168.2 238
29 -643,5 1189,2 213
21 =681,5 1227.2 189
22 =785.5 1251,2 «160
23 -751,5 1297,2 .121
24 -783,5 1329,2 094
25 -838,5 1376,2 855
26 -863,5 1496,2 831
27 ~929,5 1475.0 -.025
28 ~9708,5 1516,0 -,058
29 =1883,5 1549.0 -.BB4
30 =-1822,5 1568.9 =-.799
31 =-1111,5 1657.2 -.168
32 =1146,.5 1692,3 -, 195
33 =~-1236,5 1782.9 -,263
3¢ =1247,5 1793,0 =271
35 =1287,5 1833,.0 .31
36 =1346,5 1892.9 =.344
37 =1383,5 1929,0 =371
38 ~-1484,5 19s508.9 =-.386
39 =-1496,5 2042,0 ~. 452
40 =~-1538,5 2084.0 -,482
41 ~=16131,5 2157.98 ~.533
42 =1632,5 2178.2 =.547
43 =1676,5 2222,.9 =577
44 ~1732.5 2278,2 =.616
45 =1758,5 23v4.2 -.633
46 =~1788,5 2334,90 ~,653

8,867
13,653
18,209
23,898
27,456
32,27
33,281
34,723
36,210
37,422
39,522
40,7306
42,802
46,965
47,454
48,672
49,659
50,613
51,773
53,321
54,234
56,249
57,297
59,146
60,291
63,802
64,578
65,865
66,518
69,866
71.184
74,689
75,215
76.462
78,674
79,978
80,692
84,065
85,509
87,991
88,652
90,203
92,207
©3,852

94,14¢

11 12 13 14

15 16 17

14

19 20 21

sesvssscoee

8.867 209 183,89 .15 84843 094061 1,785 .083 2,65 .82 1.88 .82 S2.4 1.4 1
e o1 108,03 15 04785 1094854 1,808 007 2,65 .02 1.88 .02 S1.8 1.6 2
'903-4.556-:;99 99,98 15 V4557 ,0¥94065 1,897 .QUO--;:;;-:Gz 1,00 .02 45,6 1.6 3
S oue Luln 175,06 15 04351 894006 1,900 665 2.55 .02 1,89 .02 45,5 1s5 4
.Da‘-3.553-.019 !;:W3 o15 .“‘4;;’.“9‘058 1.941 .;;; 2.0;-:02 1.0¢ ,02 ‘3.;-;:7 s
'093-‘.620 629 108,97 ,15 .;;;‘ﬂ «P94469 2.;;;-:;;; 2.65 .22 1,00 ,62 38,1 1.5 -;
-p03= 0925-:;98 21,93 05 4399 ,094070 1,960 .;:; 2,65 .02--;.00 02 41,8 2.4 ;
'Da2.10722 087 40.97 ,05 04203 ,094071 2.03;-:099 ;:;;-:”2 1,80 ,02 3;:; 1.7 8
T 098 35.99 .05 104338 J096071 2,023 1011 2,65 .02 1,88 .82 38,8 1.9 9
.aDS.iczlz-:;;; 29.;;.-:05 V4191 094072 2.”‘;-:015 2.65 .02 1,040 .02 36,9 2.1 10
O eun ness 49,99 05 eei61 094077 3,053 1008 2,65 we2 1,00 103 36.2 1.7 11
O I3e 1037 38,80 .05 o413 894873 2.971 012 2,65 .82 1.80 .02 35.1 1.9 12
P 49,00 .85 04216 094873 2,831 007 2,65 .07 1,00 .02 37,5 1.7 13
-p02 2,163 ,007 53.080 .95 Lp4v81 ,094074 2,484 ,v07 2.65-:;2 1,00 .02 ;::3 1.6 14
'Daz-;:;;;-:557 68,00 .85 +84148 ,094075 2.055-:;;;- 2.65 ,B2 1,80 ,02 35,9 1,6 .;;
.GBZ-;:ZIH N2l 30,00 :;;--.v‘mbw «B94p75 Z.U;;-:;;;.-;:;;-:;;- 1.0 ,02 33,8 2,0 -;;
+o03= .987-:;;;---2‘.03 +B4113 ,094B76 2,072 ,021 .;:;;-:;2 1.;;-.02 ;;:B 2.5 17
008 +95¢ ,01p 24,04 V3968 ,¥94876 2.128-:;;; 2.65-:;;- 1,00 ,02 31,6 2,¢ -;;
O iET en7 28,96 T03995 094076 2,118 s012 2.85 .62 1,00 .82 32,3 1.9 19
-poz 1.531 ,828 38,83 «94026 ,P94077 2,106 .;;; 2.65 ,22 .00 .;;- 33,8 1.8 z;
3 1025 23,97 .05 83892 894077 2.158 1515 2,65 .02 1.0 .52 29.8 2.3 21
15 1020 46,00 .05 03086 0948710 2.137 1095 2.5 .03 1,60 .03 31.1 1.6 122
'aﬂl-;:;;;-:;;;---;;:ﬂﬂ .05 .;;;;;..99‘578 2,155 ,B13 2,65 .02--;:;0 .82 32,8 2,0 --;;
'?03 1,849 1010 47,80 .05 03934 .094RT9 2,142 (81D 2,65 .82 1,00 .02 38,8 1.8 24
no04 1.145 ,012 30,80 .45 ,B3817 ,294879 2,188 ,018 2,65 .22 ;:;B B2 2;:;-2.3 25
‘aus-;.7ll P12 ;;:92 85 .93;;;..996909 2,144 008 2,65 .22 1,00 ,02 32,7 1.7 26
s B1b 41.80 .85  .B3044 094881 2,177 SB11 2,65 .02 1.00 .02 28.7 1.9 27
e 028 33,81 .05  .83899 894881 2,156 .012 2,65 .02 1.80 .02 30,0 1.9 28
el 007 10.90 .85 B3040 099882 2.33% 018 2,65 02 1,08 .82 19,1 2.3 29
s D087 88,99 .05 103762 094002 2,289 1004 2,65 .82 1,00 102 26.7 1.4 30
e ie T80 35,50 .05 63766 094083 2.208 .011 2,65 .02 1.09 .67 26,8 1.5 31
..BJ.;:;;; «B828 90.82 .85 .038B5 .P94084 2,193 ,00¢ 2-;;.:32 1,08 ,02 27,7 1.5 32
-002 + 406 ,007 11,80 ,85 .0369%1 ,094885 2,237 .31 2.65 .,B2 1,00 82 25,2 3,1 33
e eiT 1085 35,90 iB5 03619 .DOAREE  2.265 WBI1 2.05 .87 1.08 .BZ 23,3 1.8 34
S R17 085 59,81 .05 03748 .094PE5 2,215 87 2,65 .32 1,06 .82 26,4 1.6 35
SO et 537 36499 .05 03525 094086 2,302 1089 2,65 .02 1.00 102 21.1 1.8 36
'aoz..:;;z 099 21.80 05 .oszsu-:;;cnu7 ;:;;;-:;Zb z:;;-:oz 1.9 ,62 17,9 2.¢ 37
375 101D 92,00 .05 53660 094687 2,296 1005 2,65 .02 1.00 .07 24.5 1.5 38
Rt 570 42,00 .85 53430 .094000 2,336 .B1D 2.65 .02 1.08 .52 19.0 1.0 39
S Rus 80 13,00 .5 034D 094063 2351 .BB6 2,85 .67 1.80 .02 18.1 1.6 40
et ABBE 21,60 .85 .B314R .D94BOD 2.450 o018 2,85 122 1,00 .02 12.1 2.3 1
-oez 1,551 027 44.00 105  .B3525 004090 2,307 008 2.55 .02 1,60 .62 21.1 1.7 42
O ent 070 Se.08 .05 B335 .394091 72,281 .007 2,65 .02 1.80 .02 22,3 1.6 43
-ne3 45 BP9 26,80 .05 03250 .094R91 2,410 1016 2,65 .02 1,00 .02 14,6 2.2 44
'““"Z:;;;'Z;;;"';;Z;E".o§ 03645 1094892 2,257 4013 2,85 .02 1.00 .02 23.8 2.0 45
e 1026 21,10 .05 .B3488 1094092 2,317 P18 2,65 .07 1.00 .67 20,2 2.3 46

57



Table 9. Continued from previous page.

USGS BOREHOLE GRAVITY SURVEY: UNION OIL €O, OF CALIFORNIA ARELLANES 2

LOCATION: 13=9YN=35W CASMALIA OIL FIELO SANTA BARBARA COUNTY CALIFORNIA

000000000000 0a000000000e0eretestonsetesetoresssossoteret it Poretorsstoneeeerartoctatonetdncsorssttadoetorreesersencescsssasssnsere
1 ? 3 4 5 L) 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

R O R R R R N R N R N R N R RN

47 =1809,6 2355,1 «,667 94,880 ,003

1,537 .009 45,92 ,05 .083347 ,094092 2,372 ,009 2,65 .82 1,00 .02 16.9 1.8 47
48 «=1855,5 2491 ,2 «,698 96,417 ,003e« -

939 ,029 27,98 .05 L#3356 ,094093 2,369 ,015 2,65 .02 1.90 .02 17.1 2.1 48

49 ~1883.5 2429,2 =,716 97,356 ,0043
1.422 ,229 41,00 .95 ,P3468 ,094093 2,325 ,019 2.65 .02 1,00 .82 19.7 1.8 49

Se ~1924,5 2470,2 -,743 98,778 ,203~ - ——
.945 ,029 30,60 .05 LP3150 ,094094 2,449 ,014 2,65 .82 1,80 .02 12.2 2.0 50

51 =1954,5 250,22 =,763 99,723 ,2@3=-e~eece-es R P - -

1.446 ,029 43,81 .05 ,03362 ,094294 2,366 ,010 2.65 .02 1.08 .62 17.2 1,8 51
52 -1997,5 2543, =,791 181,169 ,0P3 PP

1.995 808 60,99 .85 ,03271 .094095 2,402 006 2,65 .02 1.00 .02 15,2 1.6 52
53 -2858,5 2604.0 ~.830 183,164 ,002 S -—- .e- -—-

1,772 228 55,85 .85 03173 .094096 2,449 007 2,65 .82 1,00 .02 12.7 1.6 53
54 =2114.4 2659.,9 =,865 124,936 ,B03=reececceceenen - -

2,619 ,P09 62,83 .85 ,LP3255 094897 2.4P8 ,0807 2.65 .82 1.00 .82 14,7 1.6 54
S5 =2176,4 2721.9 ~,925 126,955 ,803 -

1,777 .29 55,98 .05 ,B3174 .B94097 2,440 ,007 2,65 .02 1,00 .82 12.7 1,1 55
s6 =2232.4 2771.9 ~-,94¢ 106,732 ,003 ———e .—-

2,223 ,029 87,99 ,05 ,83273 ,094998 2,403 ,006 2,05 (32 1,00 ,02 15.2 1,6 56
57 =2300.4 2845.9 -,982 119,955 ,203 -

1,382 ,028 43,97 .05 ,23143 ,094999 2,452 ,809 2,65 .02 1,00 .02 12,0 1,7 57
58 =2344.3 2889,8 <«1.879 112,337 ,Bl2~e=cecaccsccacenvoccves
1,152 ,828 36,08 ,PS ,P3193 ,0941P0 2,433 .10 2.65 .02 1.0P .02 13,2 1,8 58

59 =~2380,.4 2925,9 <=1.0431 113,489 803

«863 .P38 28,00 ,PS ,.P3082 ,094100 2,476 313 2,65 .02 1.0 ,02 18,6 2,0 59

60 =2408.4 2953.9 =1,048 114,352 ,202vevcvcacvcccncens -

1,101 .07 34,93 .05 ,03152 ,094100 2,449 .03 2,65 .02 1,09 .02 12,2 1,8 60
61 =2443,3 2988,8 =~1,P69 115,453 ,p@2 .-

1,985 ,027 62,98 .05 ,03152 ,094181 2,449 P25 2.65 .82 1,00 ,02 12,2 1,5 61
62 =2596,3 3IVS1,8  =1,107 117,438 ,8¢2-ccea- = .- -

1,364 ,037 43.24 .25 ,A3169 ,09410v2 2,442 ,008 2,65 ,02 1,00 ,¥2 12.6 1,7 62
63 =~2549,.4 3094.9 =~1,132 118,832 ,d02w~-wwemcccncccccas e

2.682 ,027 85,90 DS .#¥3155 ,094102 2,447 ,004 2.65 .02 1,00 .02 12.3 1,5 63
64 =2634,.4 3179,9 =1,183 121,484 ,202c=cccoconns beted

1,412 ,0237 42,890 .05 ,23362 ,294104 2,367 ,008 2,65 .02 1,82 ,02 17,2 1,7 64
65 =2676,4 3221,9 =-1,207 122,896 ,202 sosca crvemraswe

1,661 ,028 49,93 .95 .#3327 ,294104 2,380 ,P08 2,65 ,82 1,80 .02 16,3 1.7 65
66 =2726,3 3271,8 =1,237 124,557 ,003 seoa eove

2,128 ,P28 63,98 ,p5 ,23326 ,094105 2,381 .PP6 2,65 .32 1.00 P2 16.3 1.6 66
67 =2792,3 3335.,8 «1,274 126,685 ,202~=~coves wonw -

2,384 ,228 T1.94 .85 ,23314 ,094106 2,385 ,005 2.65 .82 1,00 ,82 16,2 1.5 67
68 =2862,2 3407.7 =~1,315 129,269 ,003===~=~
1.558 .929 47,24 ,05 ,03312 ,294107 2,386 ,BP9 2,65 .02 1,00 .82 16,2 1,7 68

69 =2909,2 3454,7 ~1,342 132,627 ,003 -~
.873 ,@08 26,11 .05 ,983344 ,094107 2,374 014 2.65 .22 1,00 .02 16.7 2.1 69
70 =2935,4 348p.9 =1,357 131,509 ,202-~ cevovacnee
1.504 .207 44,70 A5 ,P3365 .094108 2,366 ,%08 2.65 .32 1.80 .02 17,2 1.7 70
71 =2980.1 3525.,6 1,382 133,204 ,¢2~cvevevacocascravncevascavanscvancans .- wow
2,744 ,027 86,26 .BS ,03181 ,094108 2,438 ,004 2.65 .02 1.82 ,02 12,9 1.4 71
72 «3066,3 3611,6 =1,431 135,748 ,PPl2vwmevcceccrccnceccnvan com ——w
«491 ,027 14,94 .05 ,B83287 .094109 2,396 ,823 2,65 .22 1,68 .02 15.4 2,6 72
73 ~3p81,3 3626,8 ~1,439 136,239 ,202--vvecccocccncs - -
2,901 .227 92.99 ,LPS ,03153 ,094110 2,446 ,0P04 2.65 .82 1,00 ,02 12,2 1.4 73
74 =3173.3 3718,.8 ~1,490 139,140 ,202 cscnve
2,379 ,027 77,106 .05 L,P30B6 ,694111 2,475 ,P04 2,65 .32 1,00 ,62 12,6 1,5 74
7S =3250.4 3795.9 =1,533 141,519 ,292==sccccccncs cvmna Laddd
+619 ,037 29,81 L85 ,03993 ,294112 2,472 ,817 2,65 ,82 1,60 ,02 12,8 2.2 75
76 =3278,.4 3815,9 ~=1.544 142,138 ,%02 - cessene

2.120 ,007 68.99 .85 ,03A73 ,294112 2,482 P05 2,65 .B2 1.00 .42 12,3 1,5 76
77 =3339.4 3884,9 =1,.582 144,258 ,002-~

«767 .037 25,00 .05 ,P3A68 ,P94113 2,482 ,213 2,65 .02 1.00 .02 13,2 2,0 17
78 =3364,.4 3999,9 =1,595 145,225 ,202=~v==
4.177 ,e87 134,86 .05 ,03097 ,094113 2,470 ,002 2,65 .02 1,08 .02 19,9 1.4 78

79 *3499.2 4P44.7 ~1,668 149,202 ,P02vee~vvcvecccncocemmrvmmncnmane cee

1,269 ,087 41.14 ,BS ,P3¢B4 ,094115 2,476 ,008 2,65 .82 1,00 .92 12,6 1,7 79
Bo =3544,4 4¢85,9 =1,698 150,471 ,002 .aw - -

1,061 ,027 34,0 .05 93121 094116 2,461 ,210 2,65 .82 1.00 .92 11.4 1.8 89
81 =3574.4 4119,9 <=1,789 151,532 ,202«=~ -

2,025 ,028 7e0.80 L,PS ,P2893 ,P94116 2,551 ,98S 2.65 .32 1.00 .02 6,2 1,5 81
B2 =3644,.4 4189,.9 =~1,746 153,557 ,003=escce won o= eweve

1,322 ,028 45,97 .05 ,82876 ,094117 2,557 ,0P8 2,65 .32 1,00 ,p2 S¢6 1,7 82
83 =36908,3 4235.8 =1.772 154,879 ,Pé2e~ccmvsccncecccws mevowes

1,332 ,p027 45,95 .85 ,P2899 ,P94118 2,548 ,087 2.65 .22 1,00 .2 642 1.6 83
B4 =3736.3 4281,.8 ~1,795 156,211 ,282
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Table 10.

for explanation).

USGS BOREHOLE GRAVITY SURVEY:

LOCATYION:

36=9N=-34W

Basic data from borehole gravity survey in "Newlove" 108 (see p. 4

UNTON OIL CO, OF CALIFOPNIA NEWLOVE 108

ORCUTT 01L FIELD

SANTA BARBARA COUNTY CALIFORNIA

LR R R R R N R R R Ry R R R R RN

1

R R R PR R R E NN

10
11
12
13
14
15
16

18
19
r{d
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

46

2
669.4
440,2
27e.3
148,8
112,8

86.8
58,8

«8

“7.2
-34,2
-46,2
-113,2
«137,2
-213,2
=232,2
-255.2
-267,2
-297.2
=312,2
~334,2
~35P0,2
~385,2
-411,2
~429,2
-451.2
-494.7
«512,1
=551,2
=591,2
“671,2
«781,2
«979,2
-1151,2
«1226,3
«1280,2
«1321,2
~1324,2
«1339,7
«1477,2
-1621,2
«1760.4
=1829,3
-1850.3
-1889,8
~1924,3

«1936,8

19,5
248.6
418.5
540,90
576,2
602.0
632,.8
688.2
696,2
723.2
735.2
822,90
626.2
962,90
921.3
944,98
956,2
986,2

1601,
1823,2
139,90
1074,2
1100,2
1118,9
1140.9
1183.5
1200.9
1240.0
1288,0
1360,2
1470,0
1668,0
1840,.1
1915,1
1969,2
1990,8
2013,2
2828.5
2166.2
2310,0
2449,3
2509,1
2539,1
2578,6
2613,1

2625,6

1,694
2,125
2,327
2,423
2.446
2,469
2,475
2,501
2,504
2,513
2,518
2,536
2,542
2,554
2,556
2,559
2,559
2,561
2,562
2.562
2.562
2.561
2,560
2,559
2,557
2,552
2,559
2,545
2,538
2,522
2,494
2,431
2,365
2,334
2,311
2,392
2,292
2,285
2,224
2,151
2,081
2,051
2.9835
2,015
1,997

1,992

.20
10,984
19,633
25,846
27,740
29,154
30,606
33,625
33,995
35,342
35,938
39,227
42,376
44,287
44,944
46,217
46,572
48,239
48,785
49,925
52,688
52,332
53,599
54,441
55,480
57,475
58,324
60,053
61,840
65,290
70,111
78,598
86.295
89,469
91,782
92,726
93,713
94,324

189,114
106,102
111,987
114,284
115,459
117,244
118,368

118,859

9 1 11 12 13 14 15 16 17 18 19 20 21

seeve

L N R Y R PRy RN seeveseerces

.802 - evascccovanae .. - - asscecss
14,984 .08 229,17 ,15 ,04793 ,p94059 1,805 ,003 2,65 .42 1,00 ,42 51,2 1,4 1
B03ecaccce ceace cecocave ——. cecacone
8,649 ,018 169,93 ,15 ,0A5898 ,094062 1,689 ,%04 2,65 .22 1,00 ,62 58,2 1,5 2
<204 e cacctamasucroracacararratrrreerrrnenenoe
6,213 .19 121,45 ,15 ,05116 .094965 1,679 .ee6 2,65 ,02 1,80 ,02 58,9 1,6 3
vPPIlrccamcccrccacncorcrceronccraaca ceones J T T X L T T T pererey
1,894 ,829 36.80 ,05 ,05261 ,P94P66 1,622 ,213 2,65 .B2 1,80 .82 62,3 2,0 4
vBB3eccrcncnnce cea ceacrerracracreercavcancurnae [P, e ..
1,414 ,011 20,90 U5 L05439 ,0Y4V¥6T7 1,553 P21 2,65 .42 1,00 ,¥2 bbb 2,5 5
0d@5e=a cecococa cesveasvcvaacan - evon
1,452 .018 28,00  ,u5 w5186 094067 1,652 ,018 2,65 .82 1,00 .02 b0.5 2.3 L]
WB02erecececrccrcrcrcrcrraracrvacrrrarerarrrrrcnsaranacans coceon
2,999 L0408 58,04 .15 85171 ,09406H 1,657 011 2,65 .02 J.¢0 ,82 6042 1.9 7
BPlecsceccccccracrcane .—e crrerscacrocecasaant et can -a
«390 ,008 8,04 .85 .P4875 ,094068 1,773 051 2,65 B2 .90 ,02 53.1 4.3 8
202~ covae - cracecarareracsareccosreroarrrrtrreameaane
1,347 ,007 27,80 .05 Lb4989 094068 1,729 ,014 2,65 ,22 1,80 .02 55,8 2.0 9
202=cecceccrrcorrrenee asssscavcas .-
«596 028 12,82 ,05 ,04958 ,094269 1,741 ,034 2,65 .02 1.00 ,02 55,1 3,3 i@
2303 - - —eea avvevaves cscoea
3,269 089 66,98 .15 ,Y4910 094069 1,759 .Blv 2,65 .82 .0 .02 54,8 1.8 11
oOP3= cava cacacans - —awe cosscvsceenee cavee

1.149 ,208 24,90 ,05 .04788 ,094070 1,807 ,017 2,65 .22 1,00 ,02 51,1 2.2 12
BT 3 L Ll L T T
3.711 009 76488 15 LU4BBI 094070 1,770 008 2,65 V2 1,00 02 53,3 1.7 13
<004 - . corrcoacrnarEraTacEacaPteCacerttrarrertcarararaConane
+857 ,009 19,080 ,95 .04511 ,894271 1,916 ,023 2,65 .22 1,80 .02 44,5 2.6 14
002 .-
1.873 829 23,00 ,85 ,04665 ,094071 1,855 ,P19 2,65 .02 1,00 .02 48,2 2.4 15
N YL crave coceea cesves cove
«555 829 12,04 .05 ,04625 .094472 1,871 ,037 2,65 .B2 1,00 .02 47.2 3.4 16
282 cove acsa cescmassscrrraarreraaanartnnaasarancaane
1,458 ,027 32,6v ,¥5 ,0N4860 ,094072 1,779 ,212 2,65 .02 1,06 .02 52,8 2,0 17
.982 - cece comacecccane
»755 008 15,00 085 ,05033 ,094072 1,711 ,827 2,65 .92 1.0 .02 56.9 2,9 18
.ag)----.- - cravace D e L L e T T T T T T
1,120 ,028 22.0¢ .05 ,05091 ,094072 1.689 ,P19 2,65 .22 1,00 ,82 58,3 2.3 19
.202 upp— cescaw eea PP,
«783 ,027 16,00 .05 ,04894 ,094073 1,766 ,223 2,65 .02 1.80 ,d2 53,6 2,6 20
e202ccecee waa ve cosace - -
1,642 ,028 35,00 .05 ,04691 ,094073 1,845 ,812 2,65 .22 1,00 ,02 48,8 1,9 21
.h23 P P
1,269 ,029 26,87 .25 ,94881 ,P94073 1,771 ,017 2,65 .82 1,80 .¥2 53,3 2,3 22
.203 amve cavescvronsvcacva ..
«842 ,009 18,049 ,P5 L04b78 ,094874 1,851 025 2,65 .02 J.00 .02 46,4 2.7 23
vA0iecmevevvnccrvoroncerarace ea covecae ceceee e
1.039 .01¢ 22,99 .95 ,B4723 ,294274 1,833 ,022 2,65 .82 1,00 .02 49,5 2.5 24
204 oo ecevescsans -
1,995 .12 43,58 ,05 ,L04586 ,P94074 1,886 ,011 2.65 .32 1.00 .02 46,3 1,9 25
223 ccvama coceroce cecacacavavaccosscane .-
.849 ,028 17.48 .05 ,904879 ,094275 1,772 ,023 2,65 1.80 ,02 53,2 2.6 26
2202 e rrrrcnrrnrreaverrasrrecncocercacacanaccsracas ccasceaa - - -——a
1.729 .07 39,180 ,05 .94422 ,094075 1,951 ,009 2,65 .92 1,00 .42 42.4 1.8 27
.B02 conw econcenanve - coconaceoanranne
1.787 ,027 40.00 .05 .04468 ,094076 1,933 ,009 2,65 .22 1,80 ,02 43,5 1,8 28
PP P L T T Y T e PR P i P e )
3.450 ,9227 8p.B@ ,15 ,#4312 ,094076 1,994 ,PD7T 2,65 .92 1,80 .02 39,8 1,6 29
e2302== ceewe
4,821 097 112,80 ,15 04383 ,094077 1,966 ,005 2,65 .02 1,00 ,02 41,4 1,5 30
BB 2emcracccacraacancas smeew custsasrcscrasssscacasscsavancnasan=a
8.479 .028 198,00 ,15 ,04282 .094079 2,005 ,003 2,65 .22 1,00 .02 39,1 1.4 31
JB@3cmaca cacace avae ase YTy corrasvercnnce
7.565 .99 172,85 .15 .P4362 ,094081 1,974 ,004 2,65 .32 1,00 .02 40,9 1.4 32
ed03recrcrccccacancne ceavecss ceaw
3,374 .009 75.88 ,15 ,04494 ,094084 1,923 ,008 2,65 .82 1,00 .82 44.1 1,7 i3
003w~ P e cacecresrsrrarsrrenasrrarsrresrareme s
2.31) .028 53.87 .15 ,04294 ,994985 2,001 .10 2,65 .82 1,00 .02 39,3 1,0 34
<202 Py evee cwacaa coaccscncesvcasscacane cowa
944 .P28 21,90 .85 ,04495 ,094085 1,922 ,219 2,65 .02 1,00 .02 44,1 2.4 35
vl0leccnnvrnrcneveconve ceava - ceve e
+987 ,009 23,03 ,B5 ,04286 ,094086 2,904 ,017 2,65 .P2 1,09 ,B2 39.) 2.3 36
edB2wccsacececa .. cass= e cessavevtvavasmanea coven
«611 ,027 15,48 ,B5 ,03947 ,294086 2,137 ,023 2,65 .02 1.08 .02 31.1 2,6 37
WB@2verrcccrnrrcrerrcvcrarecen cecnca ccaveas
5.790 087 137,58 .15 84211 094086 2,034 ,004 2.65 V2 1,00 .82 37,3 1.4 38
Bi2evscrvcrcranacovone coccvaas Screarvracasvsccacanacesa oo
5,988 ,048 143,99 .15 .24159 ,094088 2,054 ,004 2,65 .92 1,00 .02 356.) 1.4 39
oBBlecconceccrracercsasconavenncee Pepr e -e
5,805 ,011 139,25 ,15 ,B4169 ,094890 2,059 ,P05 2,65 .02 1,88 ,02 36,3 48
«BOSerrcrccacevereccrarene cocee cea covovecasscenrracrrrne
2,377 .010 59,89 .15 .23969 ,094092 2,129 ,018 2,65 .02 1,80 P2 31.6 1.8 41
+BB2a ceave - ccovoucccscsccone ave ven ccoavccrencvance
1.175 007 29,96 ,B5 ,P3922 ,094093 2,147 ,012 2,65 .92 1,00 .02 32,5 1.9 42
.302 vewa cancosracacaverrasavavacecran cane -
1,585 ,027 39,55 .05 ,04008 ,P94093 2,113 ,P09 2,65 .92 1,00 ,02 32,5 1.8 43
BT L e L e L P P P P e L LT
1,324 .028 34,48 05 ,P3840 ,P94094 2,179 ,011 2,65 .32 1.8 .02 28,5 1,9 44
AR T e P P P T Y scoace -
«491 ,P28 12,52 .95 ,83922 .094094¢ 2,147 ,031 2,65 .02 1,80 .02 33,5 3.1 45
JBA2rracecccccacaca -

2.569 .07 66.45 .15 .03866 .094094 2,169 ,9p8 2,65 B2 1.08 ,02 29,2 1.7 46
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Table 10. Continued from previous page.

USGS BOREHOLE GRAVITY SURVEY: UNION OIL CO, OF CALIFORNIA NEWLOVE 108

LOCATION: 36-9N-34w ORCUTT OIL FIELD SANTA BARBARA COUNTY CALIFORNIA
e et usaeenetanneates et et s e et et et e et e s e naen et et esesareeas e enraNNaneeseseartoRer o oerseereassetstesservanne
1 2 19 11 12 13 14 15 16 17 18 19 20 21
$96 5000 euoaaectanoaceneasteneasosuenronesasssotetsasossesesesessoeesonsetansnes ssteneretessosatestetersotecrastnressosrnonns
47 =2003,3  2692.1 1,955 121,428 ,202 .e- -
2,005 ,828 52.00 .15 03856 ,094095 2,173 818 2,65 .02 1.8 .02 28,9 1,8 47
48 -2055,3  2744,1 1,927 123,433 ,003 ~one -
1.876 809 29,03 .05 ,83707 .094896 2,231 815 2,65 .82 1.8 .02 25.4 2,1 48
49 -2084,3  2773.1 1,912 124,589 @03 P avee
1.301 .009 33,97 .85 L3832 ,094896 2,183 P13 2,65 .02 1,00 .02 28,3 2,0 49
se ~2118,3 2827,1 1,893 125,81¢ ,2¢3= ——w
906 .0B8  25.80 .05 ,93624 ,094097 2,264 ,215 2.65 .02 1,88 .02 23.4 2,1 5P
51 =2143,3 2832,1 1,889 126,716 ,202 - -
.374 .827 12,00 L85 L0374 ,894897 2,219 ,835 2,65 ,22 1.08 .02 26.1 3.3 51
52 =2153,3  2842.1 1,875 127,290 ,242 coee
.503 ,027 13,44 .95 ,B3857 ,694097 2,172 .827 2,65 .32 1,09 .82 28,9 2.8 52
53 «2166,3 2855.,1 1,868 127,593 ,202
1.488 ,087 38,82 .05 ,B3914 ,094097 2,158 ,289 2.65 ,32 1,88 ,82 32,3 1,8 53
5S4 =2204,3 2893,2 1,847 129,281 ,202 ,——n
.918 ,888 24,44 .05 ,23756 ,094898 2,212 ,016 2.65 .82 1,88 P2 26,5 2,2 54
§5 =2228,8 2917.6 1.834 129,999 ,2¢3
1.833 ,899 26,53 ,P5 ,B3894 ,P94898 2,158 ,216 2,65 .22 1,80 .82 29.8 2,2 55
56 ~2255,3 2944,1 1,819 131,232 ,883= o -
.792 .039 20,99 .85 ,@3773 .894099 2,205 ,020 2.65 .22 1.08 .82 26.9 2.4 56
57 =2276,3  2965.1 1,848 131,824 ,303ee - ceana
1,095 .26 28,98 .85 ,03778 094899 2,203 ,213 2.65 .22 1,88 .82 27.1 2,8 57
58 =2305,3 2994.1 1,792 132,919 ,282 -
.366 ,008 19,80 @5 ,P3660 ,094P99 2,250 ,838 2,65 .32 1.00 .82 24,3 3,5 58
59 =2315,3 3¢24.1 1,787 133,285 ,203 emeon -
1,105 .969 30,83 ,P5 ,B3682 .0940999 2,242 ,214 2.65 B2 1,00 .82 24,7 2,1 59
60 =2345,3  3@34.1 1,770 134,390 ,003
1,759 .808 46,00 ,85 ,B3824 ,094100 2,186 888 2,65 .02 1.80 ,82 28.1 1,7 6@
61 =2391,3 3888,%1 1,745 136,149 002
1.614 .807 43,99 .05 93669 .0941P8 2,245 088 2,65 .82 1,00 .82 24,5 1,7 61
62 =2435,3  3124.1  1.721 137.763 ,282 - ee
1,806 ,027 52,80 15 .03473 ,094181 2,323 889 2,65 .32 1.80 .92 19,8 1,8 62
63 =2487,3 3176,1 1,693 139,569 ,202 ’ .-
1.495 .827 43,98 ,85 ,03399 ,094182 2,352 ,088 2,65 .82 1,80 .82 18.1 1.7 63
64 =2531,3 3220.1 1,668 141,264 ,202
.682 ,B08 29,08 .05 ,03410 ,094182 2,348 ,019 2,65 .92 1,80 .02 18.3 2.4 64
65 =-2551,3 3242.1 1,657 141,746 ,P03
3,200 ,829  96.15 .15 ,83328 ,094162 2,382 806 2.65 .82 1,88 .02 16.4 1.6 65
66 ~2647,4  3336,3  1.604 144,946 ,203e- . -
1,178 .28 36,83 ,PS .03269 .094104 2,493 ,018 2.65 .02 1,08 .22 15.7 1.8 66
67 =2683,5 3372,3 1.584 146,124 ,202 .- .-
1.142 .807  34.97 .05 ,03266 ,294184 2,404 ,B10 2.65 .22 1,80 .62 14,9 1.8 67
68 =2718,4 3487,3 1,565 147,266 ,002e-=ee=
0321 .827 10,63 .85 ,03200 094185 2,430 ,834 2,65 B2 1.00 .82 13,3 3,2 68
69 =2728,5 3417,3 1,559 147,587 202
2,578 827 76,97 .15 ,03349 094185 2,372 ,BB6 2,65 .02 1,80 ,#2 16,9 1.6 69
78 =2805,4 3494.3 1,517 150,165 ,202 .-
2,211 ,827 67,52 .15 ,B3275 094106 2,481 87 2,65 .22 1,00 .02 15,1 1.6 18
71 =2873,0 3561.8 1,488 152,376 ,282 P .-
1,718 ,@29  52.52 L15 ,83401 .094187 2,352 811 2.65 .22 1,80 .92 18.1 1.9 71
72 +2923,5 3612.3  1.452 154,294 ,204~=
1,995 009 59,99 .05 ,p3326 994197 2,381 ,807 2.65 .02 1,08 .02 16.3 1.6 12
73 ~2983,5 3672.3 1.418 156,889 ,282 .- acvee P,
.558 .087 17,81 .05 ,83281 .@94108 2,399 ,020 2.65 .02 1.8 ,02 15,2 2.4 73
74 -3000,5 3689.3 1,409 156,647 002~ .-
.376 ,828 18,96 .25 ,B3431 ,094189 2,340 ,835 2,65 P2 1,00 ,02 18,8 3,3 74
75 ~3811,4 3780.3 1,403 157,223 .203 —vevee -- cecorans
.650 ,028 28,82 .05 ,P3246 .P94189 2,412 019 2,65 B2 1,80 .02 14.4 2,4 715
76 =3831,5 3720,3 1.392 157,673 002~~~ .-~ .-
1,671 ,828 52,86 .15 ,.P3214 .894109 2,425 ,810 2,65 .82 1.88 .02 13,6 1.8 76
77 =-3e83,5 3772,3 1,363 159,344 ,083~ .- P
.399 ,008 13,00 ,BS 93069 .P94110 2,481 ,829 2,65 .82 1,89 B2 12,2 3,0 77
78 -3096,5 3785,3 1,356 159,743 ,082 - B
.429 .07 13,84 L85 ,03300 ,P9411v 2,391 .26 2,65 .82 1,88 .02 15,7 2,8 78
79 ~3109,5 3798.3  1.349 162,172 ,282 - - cceean
1,987 ,287 61,42 .15 ,83256 094119 2,408 ,008 2,65 .22 1,80 €2 14,7 1.7 19
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Table 11.

Basic data from borehole gravity survey in "Union Bell Fee" 156

(see p. 4 for explanation).

USGS BOREHOLE GRAVITY SURVEY:

LOCA1IONS

1
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31
32
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3s
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37
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39
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a“

45

HUMBLE/UNION OIL CO OF CALIFOKNIA UNION BELL FEE 156
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Table 11.

USGS BOREHOLE GRAVITY SURVEY:

LOCATION: 35-9N=33 W

Continued from previous page.

HUMBLE/ZUNIUN OIL CO OF CALIFOKNIA UNION BELL FEE 156

33 WEST CAT CANYON OIL FIELD SANTA BARBARA COUNTY CAULIFORNIA
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Table 12.

explanation.

USGS BORENDLE GRAVISIr SURVEY?

LOCATTON:

Basic data borehole gravity survey in "Morrison" 23-7 (see p. 4 for

CHEVRON USA INC MOPKISON 23=7

T=9N=33w SANTA MAKJA VALLEY 0IL F1lELD SaMIa BARHALA COUNTY CALIFORNIA
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13,901 ,»29 366,40 15 (03814 ,094A81 2,189 ,AR2 2,65 .22 1.4n .02 28.8 1.3 7

R T T

L L L L L L L LT P P P L PR Y T

11,0879 429 292,40 .15 ,43794 .0940386 2,197 ,222 2.65 .22 1.¢2 .92 27.5 1.3 8

R L T T L L —mmresan B L L T
11,368 089 298.42 ,15 ,03815 .0¢94099 2,189 ,002 2.65 .32 1.28 .82 27,9 1.3 9
P R L L T LT T T T T PSPy WPp P Y cwwnn esan

11,390,849 299,98 .15 ,Lu3T797 ,29499¢ 2,196 .02 2.65 .42 1.90 ,02 27.5 1.3 18

B L L L R L L L L L L PRSP S P T T

11,357 vad J01.5¢ .15 03767 .A94I9B 2,2R8 ,AP2 2,65 .22 1,00 .42 26.8 1,3 11

B D L L LT LT T ST pape —a - LT T T e T T Y

8,276 .047 223,54 ,15 ,43743 .094102 2,233 ,482 2,65 .22 1.0@ U2 25.3 1.) 12

L e el T L L L L L PR Ty

8.454 L6069 229,40 L15 ,03692 .0894195 2,238 ,202 2.65 .92 1.90 .42 25.2 1.4 13

R R L L T it e L O L TP P T coomw
12,409 .10 333.18 L15 ,43725 ,094148 2,225 ,402 2.65 ,22 1.00 .02 25.8 1.3 14
B Tk L T - L

7,285 .48 199,99 15 ,23644 094112 2,256 .43 2,65 .42 1.84 .02 23.9 1.4 15

B L L L L T T P T L LI P

2.804 408 .49 .15 ,43819 ,094115 2,188 ,007 2.65 .22 1.09 .¥2 28.2 1.6 16

B R Ll L L L T T L T T T T s ——e e
14,244 .01 36d.4v 15 ,u3I871 ,09411b6 2,168 222 2,65 .22 1,08 .82 29.2 1.3 17
B Y L L L L L T T T 4 cone aa
T7.347 011 197.4» .15 ,43729 .094121 2,223 ,223 2.65 .22 1.00 .¥2 25.9 1.4 18

R B L R e et - T T T T ey

9.437 .92 249,390 15 43799 ,094123 2,220 292 2,65 .42 1,06 .42 27.3 1.4 19

P T T T T L L Lt L T L L L LT

3,346 079 89.,9v .15 .43764 .094127 2,212 ,006 2.65 .22 1,00 .02 26.6 1.6 20

B L R e L L L T A L Ll L L T T

11,672 .04y 358,4% 15 ,43263 094128 2,427 022 2,65 .92 1.09 .92 14.7 1.3 21

PR L T kT I R S U R I PRI R U -

12,329 ,029 3E7.% 15 ,43186 ,094133 2,437 .201 2,65 .22 1.00 .42 12.9 1.3 22

B T i Y pepepird

5.599 228 176,90 L15 ,43145 ,094138 2,453 ,033 2,65 ,42 1,44 .42 12,0 1.4 23

P R el Y T

14,836 ,227 362,9¥ 15 ,32994 ,0941478 2,512 ,241 2,65 ,32 1,40 .02 B.4 1,3 24

.

Y T Sy T
3.852 .047 125,480 15 43082 ,094145 2.478 204 2,65 ,22 1.0@ ,02 14,4 1.4 25
Pl L L L L L L T -

Sev7H 17 162,40 ,15 43133 ,094147 2,458 ,043 2.65 ,42 1,04 ,02 11,6 1.4 26

Bl L T L T L L L L L L T T L L LT

1,581,049 51,40  ,45 ,03128 ,094149 2,471 928 2.65 .92 1,40 .02 14,9 1.7 27

B Y T L Lt L T T T PP

74553 Ja0%  234.4¢ (15 ,43284 ,09415¢ 2,399 ,202 2.65 ,22 1.4@ .42 15,2 1,4 28

B e e L T L LD LT T L P LTS

2,974 v AT 35.40 15  ,13126 ,A943153 2,461 ,005 2,65 .42 1,07 .02 11.5 1.5 29

B R T T T L LT T L T Rttt elaiatalle

<213 427 T 4« ,85 ,43443 ,094154 2,493 ,248 2,65 .02 1,0A .02 9,5 4.1 30

B LT LT e e Y T Y L L L LY

Ry R L R T L s - - LT e ey Y
«296 L0l8 14,94 .35 ,029674 .A94154 2,526 .937 2,65 .22 1,00 ,02 7.5 3.5 31
B e L L L T ) cme -

4.326 (w11 142,70 .15 ,03P32 ,094154 2,498 ,004 2.65 .22 1,80 .02 9.2 1.5 32

B T LTt T T LT T LT LT T PP P T P Y L

617 213 21,90 w5 ,42934 ,094156 2,534 ,027 2.65 .22 1,08 ,02 7.8 2,8 33

B R L L T T T T T L L L L L L L TP R P PP L

.819 .11 29,a¢ L85 ,92824 ,994157 2,579 ,817 2.65 ,22 1,69 ,92 4.3 2.2 34

B T L L L L e e et

+695 310 25,3 ,¥5 ,n278e ,994157 2,596 ,018 2,65 .22 1,00 .62 3,3 2.3 35

P T T T L L L T e T Y Y L PP R Ll

924 .12 31,40 L45 ,L,42981 ,094157 2,518 ,017 2.65 .82 1,04 .02 8.9 2,2 36

B L T LT T e

1.138 .»12 38,42 .45 ,02993 ,094158 2,513 214 2.65 .22 1.00 .82 8,3 2,1 37

P L T N Y Y P e P G L DL DL L L)

1.691 .4le 50,98 .45 .v429b8 ,994158 2,523 ,028 2,65 .22 1,02 .92 Te7 147 38

Pk LT T e L L L L Lt T T T e P TP TP Per

1.217 .v0Y 41,48 .45 ,42968 894159 2,523 ,010 2,65 .22 1,00 .02 7.7 1.8 39

P LTy - coee

«747 .08 26,42 45 ,p2B71 ,094160 2,561 ,014 2,65 .82 1,00 .02 5.4 2.1 40

LA e mrce e ——-

L L L T L L L L LT L PP PP P L T T B

1,584 048 52,99 45 ,02989 ,094160 2,515 087 2.65 ,32 1,00 ,02 8.2 1.6 41

BT e L L L L LT P cemen- L T L LT T LY
1,995 410 68,21 .05 ,L,h2933 ,¥94161 2,536 ,307 2.65 .42 1,00 .42 6.9 1,6 42
B L LT T L T L L L TP pars cemee - cmeme

845 .012 21,94 4S5 03027 .094161 2,503 ,019 2,65 .22 1,00 .2 8.9 2,4 43
PR

P R R L R R R I R N R R R R R R R N T Ry R R RN
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Table 13.

Basic data from borehole gravity survey in "Rosenblum” 6 (see p. 4
for explanation).

USGS BOREHOLE GRAVITY SURVEY:

LOCATIONS

1
2
3

1e
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
(14
41
42
43
44

45

UNJON OIL CO.

OF CALIFORNIA ROSENBLU

LI

25=12N=34W SANTA MARIA VALLEY OIL FIELO SANTA BARBARA COUNTY CALIFORNIA
PO R0 PP PPLLIPNSINENINPRINICEIOIOIRILIIOIOSERPRIERIEII PP PT PR ERPIIVIREIERIOP PRI IREREPRIRRORRTICRIRORIOENIRTOROPOEPROOIROEIOPRIIOGPOIOIORIOSEOITBTTRTPOTTDORITYDS
2 10 11 12 13 14 15 16 17 18 19 280 21
L R R R R R RN N Y N AR AR N
263,.5 10,7 1,493 .200 ,210 —— -
9,635 ,019 239,30 ,15 ,04026 .094065 2,165 004 2,65 .9#2 1.¢¢ .02 33,6 1.5 1
24.2 250,23 1.52¢ 9,635 ,006 meenae
9,769 ,011 258,49 .15 ,U3908 094068 2,152 ,¥03 2,65 62 1,00 .02 30,2 1.4 2
=225,8 500,92 1,564 19,494 ,002 - -
10,707 010 283,00 .15 ,03783 094071 2,200 B2 2,65 .92 1.0Y w2 27,2 1.3 3
~508,8 783,2 1,605 34.111 ,.285 .
8.469 ,811 223,00 ,15 ,03798 094075 2,195 ,903 2,65 .32 1.09 .02 27.6 1,4 4
=-731.8 1006,2 1.639 38,560 ,203=--
6,553 009 176.6¢ ,15 ,03723 ,094078 2,224 ,003 2.65 .92 1,00 .02 25.8 1.4 S
-967,8 1182.2 1,665 45,133 ,003emmccccceces . csmasnscccsa
11,002 010 293,600 ,L15 ,L03755 094088 2,212 ,B02 2,65 .82 1,00 02 26.6 1.3 3
~1202.8 1475.2 1,707 56,135 ,064=~ mmmmeee i
11.063 ,011 292,80 ,15 L03789 094084 2,199 .002 2,65 .02 1,00 .82 27,3 1,3 7
-1492,8 1767,2 1.747 67,198 ,204-~ e )
1.862 012 49,94 .v5 ,03880 094888 2,195 ,01) 2,65 .62 1.00 .02 27.0 1,9 (]
-1541,8 1816,2 1,753 69,46V ,PASe=mmececcccccccccccnne —— ———-
14,330 012 384,02 .15 ,03732 094889 2,221 ,002 2,65 .02 1,080 B2 26,9 1.3 9
=1925,8 2220.0 1,803 83,39¢ ,204~====eca= -
13,938 ,21¢ 377,02 15 ,03697 ,094094 2,235 ,0082 2,65 .42 1,00 02 25.1 1,3 190
=2302,8 2577,.0 1.848 97,328 ,203 mem- LR T e L TE A T L Ly e
10.161 ,01p 268,21 ,15 ,83791 ,094099 2,198 882 2,65 .92 1,00 02 27.4 1.4 11
-2578,9  28B45,1 1.879 107,489 ,204~~ ———
B.535 ,41p 221,83 .15 03861 094103 2,171 ,083 2,65 .62 1.8 .82 29,2 1.4 12
«2791,9 3066,.1 1,993 116,024 ,0803 e :
1,250 ,009 33,92 .45 .93685 ,094106 2,240 ,013 2,65 02 1,00 .82 24,8 2.0 13
©2825,8 3180,0 1.987 117,274 ,003 mmemme -
1,341 .011 41,062 .05 L3271 .094106 2,402 ,912 2,65 .02 1.00 .82 15,0 1,9 14
»2866,.8 3141,0 1.911 118,615 ,005~=wemoccccccnnnaa cmwe cmcecssscssccne-
2,731 .012 75,20 .05 ,03641 ,094107 2,257 ,087 2,65 .02 1,00 .82 23,8 1.6 15
-2941.8 3216.92 1,919 121,346 204~ memme seccamns -= ==
5,865 .012 141,05 15 L93591 ,094198 2,277 (065 2,65 62 1,80 .02 22.6 1.5 16
-3082,9 3357.1 1,934 126,411 .205 memea -
2,449 ,011 69,95 .65 ,¥3501 894109 2,312 ,687 2.65 .82 1.0 .82 20,5 1.6 17
=3152.8 3427.2 1,941 128,860 ,0e3 om= - -
2,358 ,@29 72,00 @5 ,.P3369 .094110 2,364 ,806 2,65 .02 1.80 .02 17,3 1,6 18
=3222.8 3497,2 1.948 131,218 ,283=cmeee - -
4.171 .21 102.00 ,15 94089 ,894111 2,082 ,006 2,65 .22 1,00 .82 34.4 1.6 19
-3324,8 3599,2 1,958 135,389 ,004~ P - - e ——e
3.027 .011 74.0¢4 .05 ,04091 ,094113 2,082 ,007 2,65 .32 1,00 ,02 34,4 1,6 20
=3398,8 3673.2 1,965 136,416 ,304====ccccccccccnnccncnnanane — -
2.241 ,012 52,00 ,05 .04310 ,094114 1,996 ,P11 2,65 ,22 1.00 .82 39,6 1,9 21
=3452,8 3725,9 1,970 140,657 ,005=m== - cmenw
616 210  15.80 .85 04107 094114 2,076 ,031 2,65 .22 1.084 .02 34.8 3.1 22
=3465,.8 3740,9 1,972 141,273 ,p02==== —— conmn - - -
1,898 ,027 46,00 ,B5 LP4126 ,094115 2,068 ,0088 2,65 .92 1,00 ,82 35,3 1,7 23
-3511,8 3786,2 1.976 143,171 ,20 -—— - memman -
1,724 ,027 46,00 L85 ,9P3748 ,894115 2,216 ,098 2,65 .32 1,88 .02 26,3 1,7 24
=3557,8 3832,e 1,980 144,895 ,202~ cemmcne = R
1,797 ,008 44,00 ,05 ,04284 ,094116 2,885 ,009 2,65 .02 1,80 ,82 34,3 1,8 25
=3641.8 3876,2 1.984 146,692 ,3P3==mmccccemcnccncsncnacnn —— ————
2945 ,029 22,82 .05 ,04292 ,994116 2,003 ,020 2,65 ,22 1.00 .82 39,2 2.4 26
=3623,8 38968,3 1.986 147,637 ,003~== memmmee e ——— -
2,172 ,829 49,98 PS5 ,04346 ,P94117 1,982 ,P89 2,65 .32 1,00 .82 42,5 1,7 27
=3673,8 3948,0 1.991 149,809 ,P@lemececcscccececncccnna —— -
631 ,008 15,00 .25 ,04206 ,094117 2,037 ,026 2,65 .22 1,80 P2 37,2 2.8 28
-3688,8 3963, 1,992 150,440 ,002-=-- mmme- commmnn —— ———e-
3,353 ,009 81,40 .85 ,P4149 .294118 2,863 .P85 2,65 .82 1,00 .P2 35.6 1,5 29
-3769,8 4044,2 2.000 153,793 ,9%04emmmmence mema=
«B63 .P29 22,00 .05 ,03923 .094119 2,148 ,019 2,65 .22 1.8P .02 32.4 2.4 30
=3791,8 4066.0 2,402 154,656 ,.202-- ——
521 ,027 13,00 ,85 ,B4007 .P94119 2,115 ,027 2,65 ,02 1.0P ,B2 32,4 2,9 3
-3804,8 4079,8 2,083 155,177 ,8082===
bVa 007 16,98 ,05 Lv3775 094119 2,206 ,022 2,65 .02 1,00 ,02 26,9 2,5 32
«3820,8 4095, 2,004 155,781 ,002-== [
1,012 ,099 29,90 .05 L03492 094119 2,317 ,014 2,65 .82 1,80 .02 20.2 2,1 33
-3849,8 4124,3 2,007 156,793 204 -
1.169 .912 31,42 .85 L¢3575 094120 2,284 (817 2.65 .42 1,08 .02 22,2 2,3 4
-3882,8 4155.,2 2,019 157,922 ,365 ———- mememe -
1.984 .012 55,02 .85 ,03606 ,994120 2,272 ,P10 2,65 .22 1,80 .02 22,9 1,8 EL)
-3935,.8 4210,2 2,215 159,886 204 - - - LTI
+436 ,010 12,9 ,85 ,9©3359 ,094121 2,368 ,B35 2,65 .02 1,00 ,02 17.1 3,3 36
=3948.8 4223.2 2,016 168,322 ,003~=e== mesmeacssscrersecerne
303 ,p28 9,99 .05 ,.03233 ,094121 2,496 ,037 2,65 .02 1,80 ,02 9.3 3.5 37
=3958,8 4233.2 2,917 160,625 ,202 mmee - a=a cwmes -
1.802 .07 65,21 .85 ,02772 ,894121 2,598 ,005 2,65 .22 1,00 ,02 3,1 1.5 3B
-4B23,8 4298,0 2,022 162,427 ,002 [ - L T T T Ty purepa
«532 007 20,0¢ ,95 ,02660 ,094122 2,642 ,016 2,65 .02 1,80 ,02 5 2,2 39
-4043,8 4318,0 2,024 162,959 ,202 - cewmemw LT
1.646 ,007 58,99 .05 ,082798 .894122 2,591 .006 2,65 .22 1.00 .02 3,6 1.5 40
-4102,8 4377.0 2.029 164,605 ,P02==~ - —— oo
1.236 ,097 40,99 .05 L03015 894123 2,503 ,008B 2,65 .P2 1,00
-4143,8 4418, 2,032 165,841 ,0P2--~ .
«967 ,215 33,20 .05 ,02913 ,894124 2,543 ,019 2,65 .32 1.00
=-4177,8  4451.2 2,035 160,808 ,810 - - cememee
0923 ,016 35,8¢ .85 .02578 ,094124 2,674 P19 2,65 ,02 1,00
=-4212,8 4487.8 2,p38 167,731 ,003=emmecmee mmew -
1,057 ,208 33,41 .85 ,032¢2 ,094125 2,430 ,011 2,65 .22 1.08 .02 13,3 1.9 44
-4245,8  4520,2¢ 2,041 168,788 ,302=emmeccen -- memmene
1.439 ,007 46,00 ,05 ,03128 ,894125 2,459 0807 2,65 .92 1,08 .92 11.6 1.7 45
-4291,.8 4566, 2,045 170,227 ,882

46

0 a0 E0 080 0a00solore NI eseeosotessessstacrosocesentsssresss i iseesocerristsessorarerioetosroisecsereaeartioecsosecacsscetoccecnssssecrnes

64



Table 14.

for explanation).

USGS BOREHOLE GRAVITY SUKRVEY:

LOCATION:

1
1
2
3

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42
43
44

45

Basic data from borehole gravity survey in "Taylor” 635 (see p. 4

SHFLL 0IL €O TAYLOR 635

30=3N=23w VENTURA OIL FIELD VENTURA COUNTY CALIFORNIA
.cl'...l-ou-.-'..olttttl'toilntv'!.viloott'lttooootntovi"QU'O.Q.Q..'Q‘-oll!l..00.00..'00'.."...'.‘0'.0'..OQOI’IOQloIlo"o-ooa...
2 3 5 B 9 10 11 12 13 14 15 16 17 18 19 20 21
R R T R L LR R R R R B I P R R R R L LR R R R TR R R PR
562,1 35,2 2,773 « 2008 ,002 ——em- - - -
7.916 019 225.,d0 .15 ,¥3518 ,094062 2,394 ,003 2,65 .82 1,00 92 21,0 1.4 1
337.1 264,2 -, 601 7.916 ,PA5==s=csessscescctccccccccccccncanenssccssssceansacacanane cce= cean
8.938 .v106 249,95 .15 ,@03573 .094065 2,283 ,P02 2.65 .82 1,00 .82 22.3 1.4 2
87,2 510,11 =1,773 16,846 ,d02=cecccaresccaccensccscccnccnssannencsanesrenscanarn e nene e e e eenaesraRaa  nennennene
8,873 .08 249.95 .15 ,n3553 094068 2,292 ,BP2 2.65 .22 1.080 .02 21,7 1.3 3
-162,8 76A.,1 «=2.434 25,719 ,203= cecen cacae D T T L L L L L T L P P T T T
8,759 P08 249.97 .15 ,03504 ,v94072 2,310 ,PP2 2,65 ,982 1,00 .82 20.6 1.3 4
-412,8 1010,8 =1,962 34,478 ,d0(2=cecccecccscmccccrscerccncssrrscesnnnnacscnnannnas == - essssscacecsaccccs
8.784 827 249.93 15 #3515 ,B94075 2,306 ,082 2,65 .22 1.P0 .¥2 22.9 1.3 S
-662.7 1260, =1,792 43,262 ,A)2ececcccrcsceaccsrccccstrcccraraccce s s a e e a e E e E e e nse e e ncaa e eeeceeanaetsanany
$.,728 ,¥28 166,95 ,15 93431 ,094878 2,339 093 2,65 .82 1,89 .42 18,9 1.4 6
-829,7 1427,0 1,669 48,999 ,AY)emececcccrceccncncncacsna -e= eecescmcccsscssscesssscansasnssanannacecana
9,505 .28 275,91 .15 ,03445 .094081 2,333 ,0062 2,65 .22 1,040 .02 19,2 1,3 7
-1105,6 1782.9 =1,484 58,495 ,3()2eccccccrrrecccrracncnccrccnccne et c o s ntr s e e e R e e e SRS R s e A SR e SR e R SR aenY
1,901 ,v27 $7.94 .15 ,93384 ,094vb4 2,357 008 2,65 .02 1,v0 82 17,6 1,7 8
«1163,5 1760,8 =1,449 60,456 ,d@2==eemcccccccennccccccncscceencatecennancarsanen - = esssssssssssscanans
1,871 087 30.95 .95 13461 094285 2,327 ,211 2.65 .92 1,08 82 19,6 1,9 9
-1194,4 1791,8 =1,.431 61,527 ,Al2eccccccceccncrracncaccerccccnsncrcan e e et r s ce e c et aTataS e csn e st aecnenenansnaaanna
8,129 .07 237,90 .15 L03417 .v94¥8S 2,344 PP2Z 2,65 .02 1,00 ,v2 18,5 1.3 1¢
-1432,3 2029,7 «1.309 69,656 22 rcencccucnenenceresa et e N s c N NS PN A RN S RS a S N C e A SRR SN SRS e S a S e n S E Nt TannaneRenn
11,555 ,047 340.75 .15 ,L¥3391 .¥94¥89 2,355 ,001 2.65 .02 1,00 .02 17,9 1.3 11
«1773.1 2374.4 1,180 81,211 ,2¢2eccces ecaresas cescsrasmas = ET T, ecccsssen essasssena
T.85¢4 ,087 234,82 .15 ,03413 ,094093 2,346 ,002 2,65 (D92 1,¥08 .02 18,4 1.3 12
«20093,1 2670,4 «1,119 B9,26] ,d02ecccccccccerancccccccrcrcrncannntren et et e r e et e e Te eSS E eSS EssEeEE e e eeeenenaeennna
2,961 .02 61.98  ,15 03325 ,094096 2,381 008 2,65 (02 1,00 .02 16,3 1,7 13
-2065,1 2662,4 =1,186 91,122 ,003eccccccccccnrrncccnn e e ac e ce s e e r T e e R A T r AN T C AT T e R e e TR T e et e S een e
1.328 ,029 38,80 .95 ,03423 ,P94097 2,343 ,011 2,65 .92 1.00 ,02 18,6 1.9 14
-2193,9 2701,2 «1,098 92,457 ,J03evccccccccecasccccccccncanssnsacnenanes Py cesssssess
T.116 (928 212.60 ,15 ,@3347 294098 2,372 ,0¥2 2,65 .92 1.00 .02 16,8 1.4 15
=2316,5 2913,8 =1,064 99,566 ,J02eccccccercrvsnccccccareanrase s e e aE s E e e ae et e rRARETeGMSsESEsEEEEsesseneesacesncacacans
2,434 ,v07 73,99 15 #3294 .v9410¥ 2,393 006 2.65 .92 1,00 .¥2 15,6 1,6 16
-2390,.4 2987.7 =1.,055 102,290 ,d02ecccccccesecscccccnccnnas cneenna e merssassssecsscesscesneccecans
8,489 9249 251.% 1S5 43375 ,094181 2,361 092 2,65 .B2 1,68 .92 17,5 1.3 17
-2641,9 3239,2 =1,#34 119,489 ,204mcmeccecccracrercccnnes emman - - e
1,140 ,010 33,79 .8d  ,03374 094195 2,362 ,914 2,65 ,02 1,80 (02 17,5 2,8 18
-2675,7 3273,2 =1,832 111,629 ,803=ecccccccsuccnccccccccercrncncn et et e e e e e e e R e R s n ettt e e e e E e T e e e e e e aRas
2,683 ,028 82,41 1S ,03256 ,09410S 2,408 ,006 2,65 .02 1,00 .02 14,7 1.6 19
«2758,1 3355.4 =1,729 114,312 ,0@2 eccccccescencnccaccacecen s cscn e e e e e s e e st T e s e e C e e s T e e e e T e e st te e e et eeannane
1.297 .02y 39,78 .05 ,03260 ,094186 2,406 ,009 2,65 .82 1,088 ,02 14,8 1,8 20
-2797.9 3395,2 «1,028 115,679 ,233==eccccsscccrcscesnsssrcanasncenesanacnnasnanaannes cssane -
3,982 .81 $19.92 1S ,03321 ,094187 2,383 ,805 2,65 .92 1,00 .02 16,2 1,5 21
-2917,8 3515,1 «1,026 119,591 ,00decrcccccccacncarcncccncccnccn s e e e et e N e e e e eSS SN e e N eSS R SRS te s eSS R AR R e ceenaanane
9,425 .12 287,20 1S ,23282 ,294109 2,398 002 2,65 .82 1,00 .92 15,3 1.4 22
«3205,0 3832.3 =1,030 129,016 ,d0S==ceccccccnercncssaccsnsescceenterecrntterencenencatesnes emcsssecccccsncenncnccnnns
2,493 011t 76.50 .15 ,M3259 ,094112 2,407 ,008 2,65 ,02 1,00 ,¥2 14,7 1.7 23
«3281.5 3878.8 =1,033 131,509 ,003ecccccccccccrcnccncccrcccncsen e T ccncec s e e r e en e e ceettee e en et s et ce e e cenaaeseaanane
6,810 ,829 213,66 .15 ,03233 ,094113 2,418 ,0603 2,65 ,82 1,00 .92 14,1 1.4 24
-3492.2 4089,5 =1,043 138,319 ,003evcccccncnccnccccccccccccncccasnaranccnsencran s nae et anranetea s erat e eatenecnnannnans
6.768 ,029 204,39 .15 ,83313 ,094116 2,386 ,003 2,65 ,82 1,00 .02 16,9 1,4 25
«3696,5 4293,8 =1,057 145,387 ,003cccaccccccecanccnccccn et cccnca st e R e e e e n e e RN S St R e SR e e e e s e AR eR e anene
$.664 ,0808 176,1¢ L15 ,83216 ,094119 2,424 ,003 2.65 ,22 1,00 .02 13,7 1.4 26
=3872.6 4469,9 <1,071 150,751 ,2@2eccccccccrccrcsaccccccccennenanennesnenanennann ane= cesmcccccssescncssnns
1,825 ,028 55,40 .15 ,©3294 ,094121 2,394 ,009 2,65 .92 1,00 .02 15.5 1.8 27
=39268,0 4525,3 =1,076 152,576 ,0@3mecccc-csrccacccccccacenrcccssaneraenanecenesesancn anRasncenenanen -
9.648 ,029 291.5@¢ .15 ,03310 .094122 2,388 ,002 2,65 .82 1,90 .02 15.9 1.3 28
-4219,% 4816,8 =1,104 162,224 ,0A3== PR cm= L T L T T T T Y T L L LT T T TP
9,576 B39 2Yi.¥P L1S ,83291 ,0941206 2,395 .¥P2 2,65 .92 1,0¢ K2 15,4 1.3 29
-4510,5 5187,8 *1,135 171,829 ,00)cccccccccranncncccccacnancrncra s e r s s Rt RN E S e R S S RS et S aa e S E e e Rt e e SR A Sencaenacany
2,205 ,029 71,60 .15 ,03087 ,694130 2,478 ,087 2,65 .22 1,00 ,02 19,4 1,7 k1)
-4582,1 $179,4 =1,143 174,205 ,203e==cccccccccacscccnceccsncccansssceaassrecaneesenasnaenn emenew EE TP eserssene
7.284 ,028 224,2¢ L15 03249 ,094131 2,412 ,092 2,65 ,92 1,00 .02 14,4 1.3 31
-48066,3 $403,6 =1,169 181,289 ,002ecccccceccncnscsccccnccccnccncansscncens - - essssmcscccnss
«663 ,897 22,60 .05 ,03218 .994134 2,424 ,916 2,65 ,92 1,00 ,82 13,7 2,2 32
-4826,9 §5424,2 ~1,171 181,952 ,002 cccccccccccanrccaccac st ca e et R e e et cc e s et R e R ce e e SR e e R e eSS seT s anannemnnnaane
1,640 ,008 52,20 .15 ,%3142 ,P94134 2,454 ,010 2,65 .92 1,02 .¥2 11,9 1,8 33
-4879,.1 5476,4 =1,177 183,592 ,P@3ecvcccccccacrencccccccccnencannceccccreceaanacancteananas emesans - PR
2,113 .08 68,20 L15 ,03098 ,094135 2,471 ,007 2,65 ,92 1,00 .82 13,8 1,7 kL)
-4947,3 5544.6 =1,1R5 185,705 ,002=cccccccccesrecaccccanr o nenen R e e e s e e e Cea SR T e e s R aR e e eSS e e ee R e e RS ne
2,613 .227 63,30 .15 ,03180 ,094136 2,439 ,207 2,65 ,22 1,060 .02 12,8 1,7 s
-50310,6 5637.,9 =1,193 187,718 ,8f2ececccccccecaccencccnnscecncnaaranns -ne messssesssscccsssascanns
1.838 ,0827 59.78 .15 ,03065 .P94137 2,484 ,008 2,65 .82 1.00 ,82 19.1 1.7 36
-5370,3 5667.6 <«=1,200 189,548 ,002==c=== —e—- L L L e L L R P PR T R L L 2
. 1,583 ,227 49,19 .85 ,n3224 294137 2,422 ,2087 2,65 .82 1,00 .02 13,8 1.6 37
-5119,4 5716,7 =1,2723 191,131 32 escecercrcrrereerraenncccececer e RS e ee R e e e e c e St R e T T R e e e SRR R e SRR e e e a"
«659 ,037 20,49 L9S  ,03238 .P94138 2,419 ,B17 2,65 .02 1.00 .02 14,2 2,2 38
-5139,8 §737.1 =1,215 191,790 ,002e==cccccccecacnesccccccecnerararnenaeeR e e an e EEee e e st sn T eeesesee e Tt e s e nannennas
3,189 .28 97.20 .15 .©3281 .094138 2,400 ,005 2.65 .02 1.008 .02 15.2 1,5 39
-5237,0 5834,3 1,233 194,979 ,A03==e== cemman cesssssasccssssccccscsccmmcnsseEseRacacsnaeEeeeetesRennaenne
4,847 .28 150,38 ,15 ,93225 ,P94140 2,422 ,P03 2,65 ,92 1,00 .22 13.8 1,4 40
«5387,.3 5§5984,6 =1,247 199,826 ,B@2=ceccecrcccncecccncccnaccrccnnachrcnnace e s nrer R enrer T Te TS e seeseTens e s ennaneann"
3,611 ,0B8 114,30 .15 ,03368 ,P94142 2,444 ,904 2,65 ,22 1,00 ,P2 12.5 1.5 41
=5501,3 6P98,6 1,252 273,437 ,803=vcccccecccccncncccccccan cmees .mme - ecssssessenascsccns
1.414 ,009 44,20 ,05 ,03199 294143 2,432 ,209 2.65 .82 1.00 .82 13,2 1.8 42
-5545.5 6142,8 =1,256 204,851 ,fP)mecccccccccccemcccccenccscnccsccacsnccenenanas eccesa= emmases emesessacass
.898 ,028 28,7¢ .05 ,03129 .094144 2,459 ,013 2.65 .02 1.80 .02 11.6 2.0 43
-5574,2 6171,5 =1.269 205,749 ,002ecccccacecaccccccrccans ame esscsss T T T e
3.272 ,827 104,80 L,15 ,033146 294144 2,453 ,004 2,65 .02 1.00 .32 12.8 1,5 a4
=-5678,2 6275.5 =1,276 209,021 ,B02=cccccccercnceccenccnnrnn s s n e e e r e et e r R e SR e R et R et AT ce e R e eSS RS SR C TSR e e
1,758 ,029 54,19 15 03250 ,0941406 2,412 ,010 2,65 .92 1,99 .02 14.4 1.8 45
«5732,.3 6329.,6 =1,283 212,779 ,fPiecccccccccccccncnsccsnccccncncnnane -ree - cmccsmmentnesnessneenne"

46

1.914 .10 62.99 .15 .@3190 .094146 2,436 .P10 2.65 .92 1,00 .82 13,0 1,8 46

65



Table 14.

USGS BOREHOLE GRAVITY SURVEY:

LOCATION: 30-3N-23W VENTURA
..;....-.i..-o...-3.......:..
R RS TR RN DY R
47 =5792,3 6389,.6 =1,290
48 =5859,.3 6447,.6 =1,297
49 =5932,8 653P,1 =1.307
50 =6016,3 6615,6 =1,318
51 =6118,5 6715,8 =1,339
52 =b141,3 6738,6 -1,333
53 =6264,2 6861,5 =~1,348
54 ~6444.3 7R41,6 =1,370
55 ~b6468,9 1066.2 =1,373
56 =6593.5 7187,8 ~3.388
57 =b6757.4 7354,7 ~t,408
58 =6891,3 7488.56 ~1,424
59 =~70113,3 7618.3 ~=1.438
68 =7313,8 7911,1  ~1,472
61 =7440,2 8837,5 ~1,486
62 =7609,9 8247.,2 =~1,5@5
63 =7629,1% 8226.4 ~1,507
64 =7716,8 8314,1 =1,517
65 ~7779,1% 8376.4 =1,524
66 =8704,0 9321,3 =1,622
67 =8895.6 9492,9 ~1,642
68 ~8964,6 9561,9 ~1,649
69 =9068,8 9666,1 ~=1,660
72 =9099,0 9696,3 =1.663
71 ~9186,2 9763,5 =1.672
72 ~9273,6 9870,9 =~1.681
73 ~9344.5 9941 .6 =3,688
74 =9422,6 12019.,9 =~1,696
75 =9545,5 108142.8 ~1,708
76 =9604,9 12202,2 -1,714
77 =9697,9 12295,2 =1,723
78 =9765.8 13363,1 =~1,738
79 «9813.,1 12410.4 ~1,.735
8p =9908,7 12506,0 ~1,744
91 =19049,3 19646,6 =1,757
82 =10191,9 12789,2 =1,779
83 ~10368,4 10965,7 ~3.786
84 ~10492,2 11089.5 =~1,797
BS ~10¥628,9 11218.3 1,808

Continued from previous page.

SHELL DIL CO TAYLOR 635

OIL FIELD VENTURA COUNTY CALIFORNIA
T R R T T R R T L T T T I T
10 11 12 14 15 16 17 18 19 280 21
D P
212,693 ,003==mvw rvvenn
1,791 ,099  S8,29 ,15 ,A3088 094147 2,475 ,BB9 2,65 .32 1,00 .02 13,6 1,6 47
214,484 ,203
2,565 ,P08 82,50 .15 ,83109 .P94148 2,467 096 2,65 .22 1,80 .02 11.1 1,6 48
217,249 ,202 — cmmwe
2,691 .027  85.5f 15 ,P3147 ,094149 2,452 ,885 2,65 P2 1,00 .02 12,0 1,5 49
219,740 ,202 - - P,
3,148 ,028 104,20 ,15 ,03142 ,P9415A4 2,455 ,005 2,65 .02 1,00 .62 11,8 1,5 50
222,888 ,Pl3emccccnnmccnnenee -
2700 ,028 22,89 .95 ,03070 ,PY41S1 2,483 ,P16 2,65 .82 1,60 .02 13.1 2,2 51
223,588 ,092 oo e
3.807 .027 122,94 .15 ,03098 .P94152 2,472 ,P04 2.65 .32 1,09 ,¢2 12,8 1.4 52
227,395 ,P82eemvmncccccccnnnonen
5.593 .010 182,10 ,15 ,03185 ,B94153 2,469 ,#P3 2,65 .B2 1.80 ,02 11,2 1.4 53
232,968 ,205- ccnmme ——-
2742 ,011 24,60 4S5 ,P3016 ,P94156 2,504 ,P20 2.65 .02 1,68 .02 6,9 2,4 S5¢
233,730 ,293=memccccconcnncen -
3,609 018 121,60 .15 ,02968 ,094156 2,523 005 2,65 .02 1.8 62 7.7 1.5 55
237,339 .204== .- —emene
$.051 ,210 166,91 ,15 ,.B3826 ,¥94158 2,500 ,003 2,65 .82 1.88 B2 9.1 1.4 56
242,399 ,003=w cemown eweme - -—nw
4.176 ,819 133,89 .15 ,03119 094168 2,464 ,804 2,65 .02 1,80 .02 11,3 1,5 57
246,566 ,BB4nenececconcersccncone e
3,676 .816 121,71 .15 ,03820 .PY4162 2,503 ,095 2,65 .22 1,90 B2 B.9 1,5 58
250,242 ,0P3mee= - Poes
9.165 ,829 302,79 ,15 ,03047 .P94163 2,492 ,P02 2,65 .02 1,90 .62 9,6 1,3 59
259,407 ,203
3,836 P29 126.40 ,1S ,P3035 ,094167 2,497 .04 2,65 P2 1.80 .02 9.3 1,5 6@
263,243 ,003ee- ew
S.164 ,010 169,70 ,15 ,23043 094169 2,494 ,893 2,65 .02 1,00 .02 9.5 1.4 61
268,407 ,304mmee - o -
«527 L0180 19.20 .45 02745 094171 2,611 P23 2,65 .02 1.00 .02 2.4 2,6 b2
268,934 .083~
2,701 L0100  B7.79 .15 03088 ,094172 2,480 ,007 2,65 V2 1,090 .02 19,3 1.6 63
271,635 ,204- -
1,961 011 62,30 .15 ,63146 ,094173 2,453 ,010 2,05 ,22 1.P8 .¥2 11,9 1.8 64
273,590 ,B04meme - enmame acmemw
27,370 ,019 924,94 .15 ,02959 ,P94174 2,527 P01 2,65 .02 1,08 .02 7,5 1,2 65
302,966 ,033emecemcccncacens e cmewe
5,683 ,029 191,60 .15 ,02966 ,094186 2,525 ,083 2,65 ,82 1,00 B2 7,6 1.4 66
306,649 ,903
2,801 ,809 69,00 ,15 ,02990 .P94189 2,551 ,008 2,65 .22 1.00 .02 6,8 1.7 67
308,650 ,003 - - -
3,129 ,229 104,20 .15 ,A3803 ,294190 2,518 .PB5 2.65 .22 1.0 .92 8,5 1,5 &8
311,779 ,003- mee - .-
,879 ,429 30,20 ,05 ,@2911 ,094191 2,547 ,0814 2,65 .22 1,09 .02 6,3 2.8 69
312,658 ,0@3mmemmmcccccssccsane i
2,690 .099 87,20 ,15 ,03085 .P94191 2,478 P96 2,65 ,22 1,88 .P2 10,4 1,6 70
315,348 ,903eevnne ——— [ p——
2,587 ,009 B7,48 .15 ,02969 .P94193 2,527 P06 2,65 .32 1,08 .02 7.4 1,6 71
317,935 ,003~ - cnvosone P
2,169 ,829 74,99 .15 ,03859 ,094194 2,489 ,007 2,65 .32 1.8 .02 9,8 1.7 72
320,184 ,203eeen= -
2,357 .A10 78,10 .15 ,L23018 ,094195 2,505 P87 2,65 .82 1,08 .82 8.8 1.7 I3
322,461 0204 .=
3.676 011 122,94 15 .02991 .P94196 2,515 805 2,65 .22 1,00 .02 8,2 1.5 74
326,137 ,204e==-
1.727 010 59.46 .15 L0298 ,094197 2,548 ,009 2,65 .92 1,00 .82 6.2 1,8 75
327,864 ,P03nemccncncen .o eme .
2,794 .229 93,09 .15 ,03984 094198 2,510 ,006 2,65 .02 1,80 .62 8,5 1.6 T6
330,658 ,303wecemncmacsscamanns
2,000 P89 67,90 L15 ,P2945 ,094199 2,533 ,6P8 2,65 .32 1,80 .92 7.1 1.7 77
332,658 ,3p3emn=
1.396 ,029 47,30 .05 ,02951 094200 2,531 ,009 2,65 .32 1,99 .82 7,2 1,7 7¥
334,354 ,883-mm=-- - o
2,856 .829 95,60 ,15 ,P2987 ,@942¢1 2,517 ,806 2,65 .22 1,00 .92 B,1 1,5 79
336,910 ,203 msessncsmen LTS PN cane
4.186 ,829 142,60 ,15 ,02977 ,294202 2,521 .0P4 2,65 .22 1,80 .02 7.8 1,4 80
341,096 ,003 LT LTy [Rppa——. -
4,197 ,029 142,60 ,15 ,P§2943 .094294 2,534 ,PP4 2,65 .P2 1,00 .02 7,2 1.4 81
345,293 ,203ememccccccccnnncccces - - - ermern -
5.320 ,029 176,52 ,15 ,03014 .p94286 2,507 .03 2,65 .82 1,00 .02 6,7 1,4 B2
357.613 ,283 ———
3,730 .812 123,80 .15 .p3013 ,094208 2,507 ,0B5 2,65 .82 1,00 .02 B,? 1.5 83
354,343 ,206e=e=
3,869 ,013 128,75 .15 ,03095 .094218 2,510 8B5S 2.65 .02 1.00 .02 8,5 1.5 B4
356,212 0804

L R R e R N Y R Y R R R R Y R

66



