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INTRODUCTION

Studies conducted in the San Francisco Bay Region (Gibbs, Fumal and
Borcherdt, 1980) have shown that average shear-wave velocity can be related to
quantitative estimates of ground motion such as amplification from nuclear
explosions and earthquake intensity. Furthermore, when certain physical
properties of the geologic materials such as texture, hardness and fracture
spacing are described during geologic mapping, a method can be used to predict
shear-wave velocity from descriptions of geologic units, (Fumal, 1978). By
measuring shear-wave velocities in representative geologic units, regional
maps depicting the earthquake hazard can be compiled.

These studies are presently being extended to the Los Angeles Basin and
Oxnard-Ventura, California, areas. To date, shear and compressional waves
have been measured in boreholes at 46 locations. A previous report (Gibbs,
Fumal and Roth, 1980) summarized seismic and geologic data at sites 1-27.

This report presents the data for sites 28-46. At each location seismic
travel times are measured in drill holes, normally at 2.5 m intervals to a
depth of 30 m. Geologic logs are compiled from drill cuttings, undisturbed
samples and penetrometer samples. The data provide a detailed comparison of
geologic and seismic characteristics and parameters for estimating strong

earthquake ground motions quantitatively at each of the sites.



SELECTION AND LOCATION OF SITES
The selection of sites 28-46 (fig. 1) in this study was guided by the
availability of other data in the Los Angeles area that are applicable to the
overall problem of estimating earthquake ground motions. These data are (1)
strong motion records from the 1971 San Fernando earthauake, (2) ground motion
recorded from nuclear explosions and (3) geologic mapping (in progress).
Sites are selected on the basis of each data set with priority given to the

order listed.

DRILLING AND SAMPLING PROCEDURES

At each site selected, a hole 12.4 cm in diameter is drilled to a depth of
30 m using a truck-mounted drill and a rock bit with mud and water
circulation. The boring is then cased with 7.6 cm diameter PVC plastic pipe
and backfilled with drill cuttings and "pea" gravel. Casing insured
accessibility of the hole and provided a secure clamping surface for the
seismic probe.

Samples are taken in each of the holes at depths of approximately 3 m,

7.5 m, 30 m, and at boundaries defined by continuously monitoring the drill
cuttings and the drill reaction. The type and number of samples taken at each
site is determined by the type of material, the number of significant
lithologic boundaries, and variations in weathering.

In soils, standard penetration measurements are made and undisturbed
samples are taken using a "Pitcher” core barrel and a "Shelby" thin tube
liner. Pitcher barrel samples are also taken in soils with large amounts of
hard rock fragments and in firm rock. Samples are obtained in h;rd rock using

a core barrel with a diamond core bit.



RECORDING PROCEDURES

Compressional waves are generated at each site by the vertical impact of a
sledge hammer on a steel plate. A signal produced by the opening of a switch
attached to the hammer is recorded for determining origin time.

Shear waves are generated using the horizontal traction source introduced
by Kobayashi (1959) and discussed by Warrick (1974). Briefly, the method
consists of applying a horizontal impact to a large timber (244 x 30 x 18
cm). The timber is placed on a flattened soil surface and held firmly in
place by the front wheels of a truck. A steel pipe extends through the timber
and supports a 30 kg hammer to which is attached an impact switch. The
specially constructed hammer rolls on bearings and moves a distance of 45 cm
along the pipe before impacting the timber. The "horizontal traction" source
generates a high proportion of S- and P-wave energy. The timber is struck
twice, once in each direction. The two impacts reverse the polarity of the
S-waves but not the polarity of the smaller amounts of P-wave engery.
Comparison of the two signals provides an important tool for identifying the
onset of the S-wave.

The timber is offset 2.0 m from the hole and a three-component geophone
package (natural freauency 14 Hz) is placed within 9 cm of its center. The
signals recorded from the surface geophones are used to monitor the input
signals and determine the origin time for the generated S-waves. The
arrangement of timber, steel plate, and surface geophone package is

illustrated in figure 2.



The P-waves generated by a vertical impact on the steel plate and the
S-waves generated by striking the timber in both directions are recorded
separately. This procedure is repeated for each 2.5 m interval (closer
spacing is sometimes used to obtain a velocity in thin layers) in the drill
hole.

Two downhole geophones were used in this study. One has an inflatable
diaphragm and a declinometer which under most circumstances permits
orientation of the horizontal geophones from the surface. Proper orientation
(parallel and perpendicular to the source) aids in identifying the onset of
the S-wave. A second downhole geophone was used as a backup instrument in
several holes in this study. This geophone has a spring clamping mechanism
and cannot be oriented from the surface. Both instruments detect three
components of motion.

The signals from the downhole and surface seismometers and the impact
switches are recorded on photographic paper. The velocity unit-impulse
response of the recording system is essentially flat from 2 Hz to above 100
Hz. A detailed description of the recording instrumentation is presented by
Warrick and others (1961). The recording oscillograph is modified for this
project by adding 500 Hz galvanometers and increasing the paper speed to

46 cm/sec.

REDUCTION OF GEOLOGIC DATA

Description of Samples

Portions of each of the samples are examined and described in the
laboratory. The terms used for the descriptions are summarized on figure 3.

The sample descriptions are presented in the left-hand columns of figures .



The soil samples are described using the field techniques of the Soil
Conservation Service and those specified for the Unified Soil Classification
System. Dascriptions include soil texture, color, amount and size of coarse
grains, plasticity, dry and wet consistency, and moisture condition. Texture
refers to the relative proportions of clay, silt, and sand particles less than
2 mm in diameter. The dominant color of the soil and prominent mottles are
determined from the Munsell soil color charts.

Descriptions of rock samples include rock name, weathering condition,
color, grain size, hardness, and fracture spacing. Classifications of rock
hardness and fracture spacing are those used by Ellen and others (1972) in
describing hillside materials in San Mateo County, CA. The weathering
classification is modified from that used by Aetron-Blume-Atkinson (1965) in
describing Tertiary sedimentary rocks in the foothills of the Santa Cruz
Mountains, CA.

Geologic Log

Geologic logs are compiled for each hole using the field log descriptions
of the samples (figures 19-37). The field log is based on the reaction of the
drill rig, a continuous record of drill cuttings, preliminary on-site
inspection of samples, and inspection of nearby roadcuts and gullies.

Most information needed for describing relatively well-sorted soils and
such properties of rock as lithology, color, and hardness are readily obtained
froﬁ cuttings. Inspection of samples and nearby outcrops is also necessary to
determine the nature of poorly sorted materials and to determine fracture
spacing. Reaction of the drill rig is also useful in determining degree of
fracturing as the rate of penetration in rock is highest for very closely
fractured and crushed materials and drilling roughness generally .is at a
maximum in closely to moderately fractured rock. In-situ consistency of soil

is determined largely from standard penetration measurements and rate of drill

penetration.



Density Measurements

Values for density are required to calculate elastic moduli from
measurements of seismic velocity. Densities were measured for the diamond
core samples and most of the penetration samples by weighing a small piece of
sample and obtaining its volume by the mercury displacement method. A
different procedure was used for very friable materials such as grus or
poorly-sorted materials which necessitated using a large sample. A section
was cut from the Shelby tube containing the sample, its height and diameter
measured and the sample extruded for weighing.

While the accuracy of the density measurements is generally sufficient for
calculation of elastic moduli, a number of the samples used to obtain
densities were not entirely representative of the material in-situ.
Penetration samples were somewhat disturbed and many had dried out before
measurements could be made. Densities of hard rock obtained using intact
fragments may be higher than in-situ densities by approximately

0.1 - 0.2 gm/cc, depending on the amount and openness of fractures.

REDUCTION OF SEISMIC DATA

Identification of Shear Wave Onset

To aid in the identification of the shear wave arrivals, the signals
recorded in the drill hole from impacting the timber in opposite directions
are superimposed and drafted on a common time base (figs. 38-56). The S-wave
group is easily identified when displayed in this manner, by a 180° phase
inversion. The onset of the S-wave is chosen as the start of the first
clearly inverted phase in the group. The interpretation proceeds from the
bottom record, to the top using phase correlation at each recording depth.
The onset of the S-wave arrival (arrows) and the first peak of the S-wave
arrival (dots) are identified for each depth and are indicated on figures

38-56 for each site.



It was not possible at every site to control orientation of the downhole
seismometer package because of high viscosity drilling mud left in the hole;
hence, the relative amounts of S-wave energy recorded on the two horizontal
seismometers vary with depth. The S-wave arrival is generally most easily
identified on the horizontal seismogram with the largest amplitudes.
Comparison of the signals recorded on the horizontal sensors with that
recorded on the vertical sensor shows that the S-wave energy generated by the
horizontal traction source is at least twice as large as the P-wave energy.

On many of the horizontal seismograms some P-wave energy prior to the
onset of the S-wave is apparent. Some P-wave energy is generated by the
horizontal traction source and some probably results from conversion of S to P
at seismic boundaries. In some cases the polarity of this P-wave énergy is
reversed and careful consideration of the entire record section is reauired to
identify the S-arrival. In general, the onset of the S-wave is easier to
identify at sites underlain by the various types of soil than for sites
underlain by the more consolidated rock units.

Travel Times and Average Velocities

To determine the travel time for the S-wave onset identified from the
record sections (figures 38-56), the following times are measured with respect
to a 100 Hz time code signal recorded on the records:

1) t;  time of break in signal from impact switch

2) t, onset time of S-wave arrival on inline uphole geophone

3) ty  onset time of identified S-wave arrival on downhole sensors
The time considered to be the origin time for the S-wave recorded on the
downhole sensor is the onset time of the S-arrival on the uphole inline
sensor. To reduce the uncertainties in determining this origin time, an

average travel time from the source to the uphole geophone (tA) is

determined from the set of values, t, - t;, measured at each depth.



The travel time for the first S-arrival is given by
t (t3 - tl) - t,.

A corrected S-wave travel time (ts), corresponding to the travel time
for a vertical ray path, is computed from tSC = ts + t, where t,
corresponds to a timing correction (cosign of the angle of ray incidence) due
to the distance the plank is offset from the center of the hole (usually 2.0
m). Average velocities from the surface are determined by dividing the
corrected travel time by the corresponding depth. The travel time for the
first S-peak is determined similarly. The origin corrections (t, - t;),
the travel times of the first S-arrival and the first S-peak (ts), the
corrected travel times for the first S-arrival and the first S-peak (tsc)’
and the average corresponding velocities computed at each site are presented
in tables 1-19.

The travel times for the P-waves generated by a vertical impact on a steel
plate are determined in the same way as for the S-waves, except that the
origin time for the P-wave is given by the impact switch and no origin
correction is necessary. The travel times, the corrected travel times, and
the average velocities for the P-waves are also presented in tables 1-19.

Interval Velocities and Elastic Moduli

Calculation of interval velocities and elastic moduli requires
determination of depth intervals over which the velocity is approximately
constant within the uncertainty of the travel-time measurements. To determine
these depth intervals, the travel time data (tables 1-19) are plotted as a
function of depth (figs. 57-75) and the geologic logs (figs. 19-37) are
simplified and displayed graphically on the travel time curves (figs. 57-75).
Depth intervals for velocity determinations are selected on the'basis of
distinct changes in slope of the travel time plots and evidence for lithologic
boundaries. For those geologic materials with S-velocities greater than
350 m/sec, the intervals are required to contain at least four travel time

8



measurements to avoid determining a velocity from a travel time differential
due in large part to measurement error.

Velocities are calculated for each of the selected intervals (tables
20-38) from the slope of the linear regression line which best fits the travel
time data in a least sauares sense (Borcherdt and Healy, 1968, eas. 3.1-3.5).
The equation of the linear-regression line which best fits, in a least-squares

sense, a sample of n pairs of time-depth coordinates (xl’tl)""'(xn’tn) is

t(x) =a+b(x-X)

-_1 17 1 7
where X = = s X; » a=g 2z t1’
'|=1 i=1
1 n
the intercept is INCPT = = z t - bx , and
i=1
n
the slope is b= I w.t.
i=1 1!
n 2
with w. =(x; -x)/Dand D= = (x, -X)
! ! kel ©

The desired velocity (VEL) is given by V - 1/b. Assuming the standard
statistical model (Borcherdt and Healy, 1968), the 68.3 confidence level,

uncertainty interval (UNC INT) for the velocity is estimated by

1,1
b*S, -5,
n 2
where S = 1 s (ti't(xi))
b (n-2)D i=1

is the standard error of the regression coefficient.



For these depth intervals with measurements f density (p), the shear

modulus (SHEAR MOD, M) and bulk modulus (BULK MOD, K) is calculated (tables
20-38) using

and 2
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SUMMARY

This report summarizes seismic velocities measured in the near surface
geologic materials at 19 locations in the Los Angeles and Oxnard Ventura,
California, areas. S-wave and P-wave measurements were made at 2 1/2 m
intervals in drill holes to a depth of 30 m. Geologic logs were compiled by
continuously monitoring drill cuttings and by analysis of cored samples.
Density measurements were made from samples for the calculation of elastic
moduli.

Previous studies in the San Francisco Bay region (Gibbs et al., 1980) have
shown that average shear velocity can be correlated with ground motion
amplification recorded from nuclear explosions and with observed intensities
from the 1906 earthquake. A detailed study using shear velocity data from 59
locations (Fumal, 1978) has shown that certain physical properties of the near
surface geologic materials can be used to predict velocity. Measurements of
shear velocity at a number of strategic locations will permit a regional
classification of seismically distinct velocity units which may be useful for

seismic zonation.
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SOURCE

UPHOLE THREE STEEL PLATE
COMPONENT FOR VERTICAL
GEOPHONE HAMMER
b) ] © |

DOWNHOLE
THREE
COMPONENT
GEOPHONE

Figure 2. Details of field apparatus, (a) hammer and plank and (b)
section showing three-component downhole geophone.
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ALTITUDE: 98' |LOCATION: HOLE No. 28
‘ig:"q ORI SITE: CAMARILLO STATE HOSPITAL II
. . Qal
DATE: 7/19/79 QUADRANGLE : cAMARILLO, CA ?AEA%LOL&'FT Holocene alluvium
"~ §0- E 2 E
SAMPLE DESCRIPTION [¥:[282 |5 o[58 DESCRIPTION
5835“-5 S - |SE
CSANDY CLAY LOAM, dk. brown, poorly
———1 sorted, sand is mostly less than
——+] medium size, some v. coarse sand ar
L__|===] basalt gravel to 20 mm, high
SANDY CLAY LOAM, dk. brown, e d ==+ plasticity, stiff.
poorly sorted, sand is b 1SI=H
mostly less than medium size FEEEE
some v. coarse sand and =35
gravel to 20 mm, high =
plasticity, stiff. »o®T]  GRAVELLY SAND, dk. brown, v. poorly
;.go~ sorted, dense to v. dense. Contain
','%'L lenses of SANDY LOAM and SANDY
?-‘,;.9-9 GRAVEL.
GRAVELLY SAND, dk, brown, v. ys =Lt
poorly sorted, 25% gravel to i“@c-go
30 mm, subrounded to sub- Qo]
angular, dense. 253t
3%
L
W
+0.%
284S
SANDY LOAM, dk. brown, v. PR
poorly sorted, 20% sub- f.éa
angular gravel to 30 mm, Y,
medium plasticity, v. dense. 9;'.:,;
S 1
84320
SANDY GRAVEL, most is less than 10
5325
LOAM, brown, moist, medium ‘-;;?2; LOAM, brown, moist, medium plastic
plasticity, dense. % E-wt wpodense
COMMENTS: LOGGED BY: T. Fumal
Figure 19 35




LOCATION:

. 5t
ALTITUDE: Lot

33°58'26"
Long. ]18Lig 21"

HOLE No. 29
SITE: MARINA DEL REY

ATE: 8/2/79 QUADRANG GEOLOGIC Qa1
DATE VENICE, CA MAP UNIT: Holocene alluvium
“~}o- g 2 ?
SAMPLE DESCRIPTION [E|X32 (5 ‘i.zl DESCRIPTION
o2 oW E I£2 3
o o
R o SANP, dk. grey, well-sorted, Tine
SILTY CLAY LOAM, v. dk. green- grained.
ish grey, medium plasticity,
soft, wet. [ V. FINE SANDY LOAM, v. dk.
YA S grey, common shell fragments
V. FINE SANDY LOAM, v. dk. to 60 mm long. Slight
grey, common shell fragments e plasticity, quick, wet,
to 60 mm long. Slight S medium dense.
plasticity, quick, wet. -
V. FINE SANDY LOAM, black, somefas| /¢
shell fragments, low }i0
plasticity, quick, wet, ]
medium dense.
F SAND, olive grey, well-sorted, v.
15 coarse grained, some gravel to 10 nm
SAND, olive with common mottles| |37 grading to fine to v. fine SAND
of dk. yellowish brown, well- olive mottled yellowish brown,
sorted v. fine to fine quick, wet, dense.
grained, quick, wet, dense.
20
R SILT [OAM, v. dk. greenish grey
SILT LOAM, v. dk. greenish 9 S =425 quick, moist, v. slight plasticity
grey, quick, moist, v. s]ight’ 8 il some organic material.
plasticity, some organic :
material. :
Do 0
CONTINUED ON FOLLOWING FIGURE

COMMENTS:
Figure 20

36

LOGGED BY: T. Fumal




ALTITUDE: LOCATION: HOLE No. 29
ﬁ%. SITE: MARINA DEL REY
: QUADRANGLE : GEOLOGIC
DATE: MAP UNIT:
RIITAE
SAMPLE DESCRIPTION kﬁ:g t!: :§ DESCRIPTION
-t® - | &

Y FINE SANDY LOAM, dk. grey.
“+35

LOAM, black, sand is v. fine grained,
" slightly plastic, quick, wet.

50

COMMENTS:
Figure 20 continued

37

LOGGED BY: T. Fumal




_ + | LOCATION:
ALTITUDE: 26' |L Lm.'°"33°45-o7"
Long. 118°00'43"
. QUADRANGLE:
DATE: 8/8/79 LOS ALAMITOS, CA

HOLE No. 30
SITE: WESTMINSTER H.S.

GEOLOGIC Qac
MAP UNIT: Holocene alluvium

= }o-g 2 E
SAMPLE DESCRIPTION g 3%s fg ° ig DESCRIPTION
lo2im ks IS ~ |SE
° SAND, dk. greyish brown, well-sorted
v. fine to fine grained, quick,
moist, loose.
SILTY CLAY LOAM, dk. greyish SILTY CLAY LOAM, dk. greyish brown,
brown, medium plasticity, 3 medium plasticity, wet soft.
wet, micaceous, soft.
SAND, fine to medium grained.
SILTY CLAY LOAM and SILT LOAM, olive
grey to dk. grgenish grey, high to
SILTY CLAY LOAM, olive grey, |gs medium plasticity, wet, stiff.

occasional small calcareous
concretions, high plasticity
wet.

SILT LOAM, dk. greenish grey,

medium plasticity, slightly
quick, wet, stiff.

Py
.

SAND, grey, to v. coarse grained.

120

fine gravel to 10 mm.

SANDY CLAY, brown

“SAND, to v. coarse size.

SANDY LOAM, dk. greyish brown,
408

sand up to v. coarse size,
poorly sorted, medium
plasticity, moist.

<< 125 SANDY LOAM, dk. greyish brown,

poorly sorted, sand mostly less thar
medium size, some up to v. coarse,
medium plasticity, moist.

0 SANDY CLAY, vellowish brown

COMMENTS:
Figure 21

38

LOGGED BY: T. Fumal




. 610" { LOCATION: HOLE No. 31
ALTITUDE: Lat. 34°10'50" SITE:
Long. 118°18'15" TE: BURBANK FIRE STATION
: GEOLOGIC Q¢
DATE: 8/1/79 ng&?&'zsﬁ MAP UNIT: Pleistocene alluvium
SAMPLE DESCRIPTION €t Z.‘;'ﬁ & 2|as DESCRIPTION
gela® |5 3|88
R 0 FINE SANDY LOAM, dk. brown, some
DR ¥ coarse sand and fine gravel, medi
e plasticity, moist, loose.
FINE SANDY LOAM, dk, brown, /0
occasional v. coarse sand
and gravel, medium plas-
ticity, moist, loose.
grading coarser to SANDY LOAM,
SANDY LOAM, brown, poorly 9y v. dense.
sorted, mostly finer than ¢
coarse sand, some granitic
gravel, v. dense,
GRAVELLY SAND, granitic.
ol SANDY LOAM and LOAMY SAND, dk.
SANDY LOAM and LOAMY SAND,  psb| |2 Fosif  brown, poorly sorted, slight

dk. brown, poorly sorted,
slight plasticity, quick,
moist, occasional fine
gravel to 5 mm.

420 plasticity, quick, moist, occasio

fine gravel to 5 mm.

e

COMMENTS:
Figure 22

39

LOGGED BY: T. Fumal




- 10" | LOCATION: HOLE No. 32
ALTITUDE Lat. = 33°37:15" SITE: SHELLMAKER ISLAND
Long. 117°53'30" :
. QUADRANGLE: GEOLOGIC  Qac/Tm
DATE: 8/10/79 NEWPORT BEACH, CA MAP UNIT: Holocene alluvium/Monterey
- }.- d 2 .i.
SAMPLE DESCRIPTION |52 FIEE DESCRIPTION
It S 5 - |SE
N SAND, greyish brown, well-sorted,
fine grained, common shells, dry.
V. FINE SANDY LOAM, dk. bluish grey
mottled black, common organic matter,
V. FINE SANDY LOAM, dk. bluish 7 medium plasticity, slightly quick,
grey mottled black, common wet, loose.
organic matter, medium
plasticity, slightly quick, 5
wet, loose.
SHELLS with v. fine sand matrix,
grey, wet, loose.
SHELLS with v. fine sand /3
matrix, 80% small shell L 10
fragments, grey, wet, loose. _
SILTY CLAY, mottled dk. grey and
pale olive, high plasticity, wet,
some sand sized calcareous con-
cretions. V. stiff.
SILTY CLAY, mottled dk. grey V97
and pale olive, high plas-
ticity, wet, 10% sand sized
calcareous concretions.
SHALE, grey to black, firm to soft,
close to v. close fracture spacing,
occasional v. fine sand laminations
inclined 30°.
SHALE, black, firm to soft, 215
close to v. close fracture
spacing, occasional v. fine
gggd laminations inclined

COMMENTS:
Figure 23

40

LOGGED BY: T. Fumal




ALTITUDE: 53' | LOCATION: HOLE No. 33
Laot. 33°49'41" SITE:
Long. 118°01'20" : CYPRESS COLLEGE
. 8/7/79 QUADRANGLE: GEOLOGIC Qac
DATE /17 LOS ALAMITOS, CA MAP UNIT: Holocene alluvium
B3 JE ¢ |2
SAMPLE DESCRIPTION sg_::‘ﬁ g olas DESCRIPTION
O v m“‘& 6 ol .E
SAND, dk. greyish brown, v. well-

SILT LOAM, olive grey, medium sorted, fine grained, loose, dry,
plasticity, quick, wet, SILTY CLAY LOAM to LOAM, olive grey
soft. y to v. dk. grey, medium to slight

LOAM, v. dk. grey, sand is v. plasticity, wet, soft.
fine grained slightly
plastic, wet, contains
lenses of well-sorted fine
sand.

SAND, dk. greyish brown, well- v SAND, dk. greyish brown, well-
sorted fine to medium A? sorted fine to medium grained,
grained, angular to sub- angular to subrounded, quick, wet,
rounded, quick, wet, v. v. dense.
dense. SILTY CLAY, olive.

SAND, v. dk. greenish grey, poorly
sorted, mostly medium to v. coarse
sand, some rounded gravel to 25 mm.
Contains thin lenses of SANDY LOAM.
V. FINE SANDY LOAM
2.0 P}

SAND, v. dk. greenish grey, .
poorly sorted, mostly
medium to coarse sand, some
rounded gravel to 25 mm.,

v. quick, wet.

COMMENTS:
Figure 24

41

LOGGED BY: T. Fumal




- 500' | LOCATION:
ALTITUDE: Lat. 34°17'23"

BeLE
DATE: 7/18/79 VENTURA, CA ’

HOLE No. 34
SITE: VENTURA PISTOL RANGE

GEOLOGIC Qs
MAP UNIT: San Pedro Formation

)

e g [
SAMPLE DESCRIPTION [®%]33% (5 o |58 DESCRIPTION
gz e |5 3=
CLAY LOAM, dk. greyish brown, v.
stiff, and LOAMY FINE SAND, yellow-
ish brown, medium dense to v. dense.
CLAY LOAM, v. dk. greyish Contains lenses of angular reddish
brown, sand is fine grained, 23 brown v. coarse sand and fine
high plasticity, moist, v. gravel.
stiff.

CLAY LOAM, dk. greyish brown,
high plasticity, moist, v. [yolaq
stiff.

LOAMY FINE SAND, yellowish
brown, medium dense.

GRAVELLY SANDY LOAM, dk. aJo.g%
yellowish brown, poorly .
sorted, 30% is greater than
4 mm, most is finer than
medium sand, v. dense.

GRAVELLY SANDY LOAM and GRAVELLY
SAND, dk. yellowish brown, poorly
sorted, v. dense. Contains
boulders to 60 cm.

SILTY CLAY LOAM, yellowish
brown, high plasticity, 923

SILTY CLAY LOAM, yellowish brown
high plasticity, moist, hard.

moist, hard.

COMMENTS:
| Figure 25 42
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ALTITUDE: 72' | LOCATION: HOLE No. 35
Lat. 34713 33/ SITE: SIERRA LINDA SCHOOL
Long. 119°11'14" : od
. QUADRANGLE: GEOLOGIC . .
DATE: 7/16/79 OXNARD, CA MAP UNIT: Deltaic deposits
SAMPLE DESCRIPTION cel8ge |s o]as DESCRIPTION
|83z k |5 S |s¢
et 0 LOAM, greyish brown to yellowish
: brown, sand is v. fine grained, high
. plasticity, moist, stiff.
LOAM, greyish brown, with 10 g -
common mottles of yellowish e
brown, sand is v. fine =
grained, high plasticity, .;;;_5
moist, stiff. g
SR GRAVELLY SAND, 1t. olive brown,
RS poorly sorted, up to 50% flat shale
;’Qg' fragments to 50 mm., v. dense.
9% %l  Contains lenses of SILTY CLAY,
yne greyish brown.

GRAVELLY SAND, 1t. olive brown,
poorly sorted, 30% flat
shale fragments to 20 mm,
moist, quick, v. dense.
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SAND, mostly medium grained with
lenses of silty clay.

COMMENTS:
Figure 26
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ALTITUDE: 31' |LOCATION: HOLE No. 36
t:r’fo 3391013 SITE: SAN MIGUEL SCHOOL
. QUADRANGLE : GEOLOGIC  (d
DATE: 7/17/79 OXNARD, CA MAP UNIT: Deltaic deposits
SIRETIRE
SAMPLE DESCRIPTION [¥|28% [& o |58 DESCRIPTION
GOy g L S|e®
FINE SANDY LOAM, v. dk. greyish
brown, medium plasticity, moist.
. SAND, greyish brown, mostly medium
SAggaig;e{;ss bggg:;emgzzzy 57 to v. coarse sand, v. dense.
v. dense.
= SILTY CLAY, dk. grey.
NO RECOVERY 8 = —
0
SANDY GRAVEL
SAND, well-sorted, medium to coarse
grained.
-{5 grading finer to fine to medium
grained SAND.
some gravel to 25 mm.
20
25
grading finer to V. FINE SANDY LOAM.
V. FINE SANDY LOAM, dk. green- =t wg
ish grey, slight plasticity, 25 |40 e
quick, wet, dense.

COMMENTS:
Figure 27
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. 50" | LOCATION: HOLE No. 37
ALTITUDE: Lat. 33749746, SITE: ALTA VISTA PARK
Lonq_ ]18022‘43 .
ADRANGLE: GEOLOGIC Qso
DATE: 8/6/79 | QY .
REDONDO BEACH, CA MAP UNIT: Older dune sand
'~ >~ K 2 2
SAMPLE DESCRIPTION  |¥¢ z:g 8 :fg DESCRIPTION
o?.a’nn-g 5 - |SE

=7 O STOTV CIAY, white

SAND, greyish brown, well-sorted,
fine grained, medium dense.

NO RECOVERY

SAND, yellowish brown, well-sorted,
mostly fine to medium grained, v.
dense.

grading to coarse SAND.

SAND, yellowish brown, well-
sorted, coarse grained,
rounded to subrounded, v.
dense.

grading to v. fine to fine SAND.

SAND, yellowish brown with
mottles of strong brown,
well-sorted, fine to v. fine
grained, subrounded to sub-
angular, moist.

COMMENTS: Finer grained and better sorted than » LOGGED BY: T. Fumal
At Hypgrion site. "



ALTITUDE: 10' | LOCATION:

Lat. 33°44'44"
Long. 118°05'06"
. QUADRANGLE :
DATE: 8/9/79 SEAL BEACH, CA

HOLE No. 38
SITE: SEAL BEACH WEAPONS STATION

GEOLOGIC Qac Holocene alluvium

MAP UNIT: Qtm Marine terrace deposi

SAMPLE DESCRIPTION §E§ ‘-E_.:: DESCRIPTION
) XE
—+ O

CLAY LOAM, dk. greenish grey
mottled strong brown, sand is
mostly v. fine grained, high
plasticity, wet, medium stiff|

LOAMY V. FINE SAND, olive
brown mottled yellowish brown,
slightly plastic, moderately
quick, moist. '

SILTY CLAY LOAM, dk. grey,
slightly plastic, wet,
indistinct dk. brown organic
laminations inclined 20-30°.

SILTY CLAY LOAM, dk. greenish
grey, medium plasticity, wet.
Contains v. thin lenses of
well-sorted v. fine sand -

ripples and burrows. .03

SAND, well-sorted, medium grained.

“ZSTSTLTY CLAY LOAM and CLAY LOAM, dk.
79 greenish grey mottled strong brown,

high plasticity, medium stiff, wet.

5 SAND, yellowish brown to strong
brown, well-sorted, medium to coarse
grained.

grading finer to v. fine SAND, olive
brown.

S - - - - - - - - - - - -

=<} 20 Interbedded SILTY CLAY LOAM, dk.

greenish grey, and SAND, dk. grey,

=T fine grained.

COMMENTS:
Figure 29

LOGGED BY: T. Fumal




ALTITUDE: 1200'| LOCATION:

Lat. 33°59'12"
Long. 117°48'57"

DATE: 8/15/79 | QUADRANGLE:

YORBA LINDA, CA

HOLE No. 39
SITE: RIDGELINE WATER TANK

GEOLOGIC Tps
MAP UNIT: Puente Fm - Soquel member

- >—4 2 'E
SAMPLE DESCRIPTION [ :gg g o2 DESCRIPTION
Solzul € |8 3 |st
: o SHALE, olive to dk. greyish brown
: with some laminations of strong
brown fine sandstone, slakes to
GRAVELLY CLAY LOAM, moderately to
GRCVEhtY gtﬁ; LgﬁM’ngsglggey deeply weathered firm to soft, close
dﬂ. yé1lowi§h b}own. i to v. close fracture spacing.
SHALE, olive, with laminations |99
of strong brown fine sand-
stone, slakes to gravelly
clay loam, moderately to
deeply weathered, firm to
soft, close to v. close
fracture, moist.
SHALE, dk. greyish brown, /97
strong brown fracture sur-
faces, moderately to deeply
weathered, firm to soft,
close to v. close fracture.
SANDSTONE, olive brown, some dk.
grey shale, moderately to deeply
weathered, firm to soft and friable,
closely to moderately fractured.
SANDSTONE, olive brown, some |9
dk. grey shale, moderately to
deeply weathered, firm to
soft and friable, v. fine
grained, closely to moderately
fractured.
COMMENTS: LOGGED BY: T. Fumal

Figure 30
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ALTITUDE: '030° | LOCATION .

DATE: 8/14/79 | QUADRANGLE:

Lat. 33°58'55"
Lonq. 1]7§49'07"

YORBA LINDA, CA

HOLE No. 40
SITE: DIAMOND BAR

GEOLOGIC Tps
MAP UNIT: Puente Fm - Soquel memt

- }o-. 2 ?
SAMPLE DESCRIPTION |82 9 [f o |sf DESCRIPTION
5o |2 5 |sk
..... o) :
SANDY CLAY LOAM, yellowish brown
mottled v. dk. greyish brown, mec
plasticity, stiff.
SANDY CLAY LOAM, yellowish -7}
brown mottled v. dk. greyish
brown, sand is mostly finer
than medium sand, medium
plasticity, stiff. SHALE, dk. olive brown, moderate
to deeply weathered, soft, close’
SHALE, dk. olive brown, to v. closely fractured. Contail
moderately to deeply beds of SANDSTONE, 1t. olive bro
weathered, soft, closely to soft to firm, moderately fractur
v. closely fractured.
Y R.47
SANDSTON<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>