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INTRODUCT ION

The character of earthquake ground motion recorded by a strona motion
accelerograph is strongly influenced by local geolongic conditions. Conse-
quently, a meaningful interpretation of the strong motion record can only be
made when the nature of the geoloaqic materials and their dynamic properties at
the instrument location are known. Site properties are alsn an essential part
of any method for predicting regional ground motion parameters.

This report presents geoloaical and aeophyvsical data from 1N strona
motion stations in central California which have records from the Kern Countv
(1952), Parkfield (1966) or Coyote Lake (1979) earthquakes. At each location
seismic travel times are measured in drill holes, normally at 2.5 m intervals,
to a depth of 20 to 60 m. Geologic logs are compiled from drill cuttinas,
undisturbed samples and penetrometer samples. The data provide a detailed
comparison of geoloagic and seismic characteristics for use in interpreting
strong motion records and predicting reqional strong motion parameters.

SELECTION AND LOCATION OF SITES

Sites with records that are particularly useful for regional zonation
were selected for this study. Sites for two of the earthquakes, Parkfield,
1966 (stations 5, 8, 12 and Temblor II) and Coyote Lake, 1979 (stations 1, 2,
3, 4 and 6) form linear arrays perpendicular to the fault giving records at
increasing distances to the fault on a variety of geologic materials. The
record from Taft is widely used in earthquake resistant design, Locations are
shown on a regional map in figure 1. More detailed site maps are shown in
figures 4-9,

DRILLING AND SAMPLING PROCEDURES

At each site selected, a hole 1?7 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, 9
m, 20 m, 30 m, and at boundaries defined by continuously monitorinag the dril]
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 1itho-
logic boundaries, and variations in weathering.

In soils, standard penetration measurements are made and undisturbed
samples are taken using a "Pitcher" core barrel and a "Shelhy" thin tube
liner. Pitcher barrel samples are also taken in soils with large amounts of
hard rock fragments and in firm rock. Samples are ohtained in hard rock using
a core barrel with a diamond core bit.

RECORDING PROCEDIRES

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 pnlarity of the
S-waves but not the polarity of the smaller amounts of P-wave enerqy. (om-
parison of the two sianals 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 aeophone
package (natural frequency 14 Hz) is placed within @ c¢m of its center, The
signals recorded from the surface geophones are used to monitor the input
signals and determine the origin time for the aenerated S-waves, The arranne.
ment of timber, steel plate, and surface qgeophone 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 spac-
ing 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 inflatahle
diaphragm and a declinometer which under most circumstances permits orienta-
tion of the horizontal geophones from the surface. Proper orientation
(parallel and perpendicular to the source) aids in identifyina the onset of
the S-wave. A second downhole geophone was used as a backup instrument in
several holes in this study. This qeophone has a spring clampina 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 oscilloaraph 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 L

Portions of each of the samples are examined and described in the
Taboratory. The terms used for the descriptions are summarized on fiaure 3.
The sample descriptions are presented in the left-hand columns of fiqures
10-19.

The soil samples are described using the field techniques of the Soil
Conservation Service and those specified for the Unified Soil Classification
System, Descriptions 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 (197?) in
describing hillside materials in San Mateo County, California. 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, California.

Geologic Log

Geologic logs are compiled for each hole using the field log descriptions
of the samples (fiqures 10-19). The field log is based on the reaction of the
drill riq, a continuous record of drill cuttings, preliminary on-site inspec-

tion of samples, and inspection of nearby roadcuts and qullies.




Most information needed for describing relatively well-sorted soils and
such properties of rock as litholoqy, color, and hardness are readily obtained
from 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 riq is also useful in determining deqree of
fracturina 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 soi)
is determined largely from standard penetration measurements and rate of dril)
penetration,

Density Measurements

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

While the accuracy of the density measurements is qenerally 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.? gm/cc,

depending on the amount and openness of fractures.




REDUCTION OF SETISMIC 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
and superimposed and drafted on a common time base (figs, 20-26). 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 qroup. The interpretation proceeds from the
bottom record, to the top usina phase correlation at each recordina 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 fiqures 20-
2f for each site,

It was not possible at every site to control orientation of the downhole
seismometer package because of hiqh 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. Compari-
son of the signals recorded on the horizontal sensors with that recorded on
the vertical sensor shows that the S-wave energy aqenerated by the horizontal
traction source is at least twice as large as the P-wave enerny,

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 eneray is
reversed and careful consideration of the entire record section is required to

identify the S-arrival. In general, the onset of the S-wave is easier to




jdentify at sites underlain by the various tvpes of soil than for sites under-
lain 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 (fiqures 20-26), the followina times are measured with respect
to a 100 Hz standard signal recorded on the records:

1) t, time of break in siagnal from impact switch

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

3) t3 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 determininc this origin time, an
averaqe travel time from the source to the uphole qeophone (t,) is Aetermined
from the set of values, t2 -t measured at each depth, The trave! time for
the first S-arrival is given by

tS:(t3 - tl) - ta.

A corrected S-wave travel time (t.), corresponding to the travel time for

%
a vertical ray path, is computed from t, =t.. C where C corresponds to a

c
timing correction (cosine 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 trave!
time by the corresponding depth. The travel time for the first S-peak is
determined similarly. The oriqin corrections (t2 - tl)’ the travel times of
the first S-arrival and the first S-arrival and the first S-peak (tg), the
), and

C
the average corresponding velocities computed at each site are presented in

corrected travel times for the first S-arrival and the first S-peak (tS

tables 1-10.




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 correc-
tion is necessary. The travel times, the corrected travel times, and the
average velocities for the P-waves are also presented in tables 1-10.

Interval Velocities and Elastic Moduli

Calculation of interval velocities and elastic moduli requires determina-
tion 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 1-10) are plotted as a function
of depth (fias. 27-36) and the geologic logs (fias. 10-19) are simplified and
displayed graphically on the travel time curves (fias. 27-36). Depth inter-
vals for velocity determinations are selected on the basis of distinct chanaes
in slope of the travel time plots and evidence for litholoaic boundaries. For
those geologic materials with S-velocities greater than 250 m/sec, the inter-
vals are required to contain at least four travel time 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 (tahles 11-
20) from the slope of the linear regression line which best fits the travel
time data in a least squares sense (Borcherdt and Healy, 1968, eas. 3.1-3,5),

The equation of the linear-regression line which best fits, in a least-sauares

sense, a sample on n pairs of time-depth coordinates (xl,tl),....(xn,tn) is
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where X == I x;, @ =5 1 ti ,
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the intercept is INCPT == I t,- bx , and
i=1
n
the slope is b = I w.t.
. ii
i=1
— n —
with W, = (x; - x)/Dand N = I (x - x)?

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 hy

1 1
b+Sb b-Sb
) o 2
where Sy = Eooo(ty - t(x))
(n-2)D i=1

is the standard error of the regression coefficient,




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

modulus (SHFAR MON, M) and bulk modulus (RIIK MON, K) is calculated (tahles

11-20) using the linear elastic equation:

S

and

=
1
IN)
)

w |
=

Poisson's ratio (o) is calculated (tahles 11-20) using
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_ TION : GEOLOGIC 1) Dibblee, 1966
ALTITUDE. LOCaT/ON MAP UNIT: 2) Dibblee, 1974
Long. 3) Helley and Brabb, 1971
DATE: QUADRANGLE :
:c- 8 2 8?
SAMPLE DESCRIPTION ::E [ E{ DESCRIPTION
242 J6 2 IS
SAMPLING: e o e bresat o o avger particies are
. indicated by modifiers of textural class names. Deter-
Standard penetration sample taken 1nat(ion is made fn the f‘ie;c'!)minly by feeling the moist
inside a 1 1/4" 1.D. split-spoon sofl (Sofl Survey Staff, 1951).
driven 18" into the soil with a
140 1b. weight falling 30" at the
top of the drill rod.
Blow count for last 12" or, if »
penetration 12", for depth <:::"‘
driven as noted. I~

Pitcher undisturbed sample taken

inside a 3" 1.D. Shelby thin
tube mounted in a Pitcher core
barrel. .

Sample taken inside a 3" I.D.

Shelby tube mounted on end of
drill rod and pushed into soil.

Rock core taken inside a NX size

core barrel with a diamond bit.

Rock hardness: res
(EVlen et 1., 1972

nse to hand and geologic hammer:

hard - hammer bounces off with solid sound

firm - hammer dents with thud, pick point dents or
penetrates slightly

saft - pick point penetrates

friable materfal can be crumbled fnto fndividusl grains

by hand.

Fracture spacing. (E))en et a)., 1972)

PERCEINT

SAND

Color: Standard Munsell color names are givern for the
dominant color of the moist soil and for prominent
ttles.

Plasticity: estimated from the strength of air dried
sample and toughness of thread formed when soil {s rolled
at the plastic limit (Sowers and Sowers, 1970).

Tasticit dry strength  field test

non plastic v. low falls apart easily
slightly siight eas)ly crushed

ed {um med fumr friable with difficulty
highly high cannot crush with fingers

o in fracture spacing
01 6-1/2 v. close
tgo ;{if 2::;1! Relative density of sand and consistency of clay is cor-
30-100 12-36 wide related with penetration resistance: (lerzaghi and Peck
>100 >36 v. wide 1948)
:ul:trlng: 1(Ae'tron~!1m-ltt1nson. 1965) relative
resh: no vistble stgns of weatherfng .
STight: :o v‘:‘b‘le'dtcmposnwn of minerals, slignt blows/ft. density blows/ft. consistency
iscoloration -4
Moderate: slight decomposition of minerals and dis- 2_]0 : loose ;2. v. soft
ntegration of rock, deep and thorough oose - soft
discoloration 10-30 medium 4-8 medium
At o S s S 30-50 dense o s
roc origine
structure is preserved. ! >0 v. dense 13630 ;‘ ;Uff
> r
CL, MH, etc.: Unified Soil Classification Group Symbol
(U. S. Army Corps of Engineers, 1960)
Figure 3
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LOCATION:

' . 400’
ALTITUDE: Lot.

DATE: 9/19/79

36°58'25"
Long. 121°34'20"

QUADRANGLE:
CHITTENDEN, CAL

—

F.

HOLE No. G-I
SITE: GAVILAN WATER TANK

GEOLOGIC fs
MAP UNIT: Franciscan sandstone3

SAMPLE DESCRIPTION

%%;

o
~—t

Blows/
Foot |
ping

Oen

DESCRIPTION

epth
meters)

SANDSTONE, yellowish brown, moderately
weathered, mostly v. close to close
fracture spacing, fine to medium

grained, hard. Contains thin beds
of SHALE, moderately to deeply

weathered, v. close fracture
spacing, and stringers of quartz.

wutal SANDSTONE, dk. olive, fine to medium

grained, hard, close to moderate
fracture spacing.

;.£‘|5

.
O =3

SHALE, black, slight to moderately
weathered.

-

-30

COMMENTS:
Figure 10

Drilling rates:

10.3 m-18 m:
18-20.3 m:

20 min/ft.

15 min/ft.| LOGGED BY: T. Fumal
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P

| 185" | LOCATION:
ALTITUDE: 185 Lot.  36°58'53"
li(gwh 12CE°33'14"

_ QUADRANGLE:
DATE: 9/17/79 | ™\ ITTENDEN, CALIF.

HOLE No. G-2

——-T— -

SITE: MISSION TRAILS MOTEL

GEOLOGIC
MAP UNIT: f

Young alluvial fan deposits3

to sub rounded, v. dk. brown
to black, wet. (GM)

GRAVELLY SAND, v. dk. greyish
brown, poorly sorted, 40% b5
medium pebble gravel to 20
mm, rounded to sub rounded,
wet. (SW)

2p134d € |2 v
SAMPLE DESCRIPTION [&/2313 |5 = |22 DESCRIPTION
ovaug S < |SE
SANDY LOAM, dk. brown, mostly fine
to medium grained sand, medium to
dense, with lenses of coarse
SANDY LOAM, dk. brown, mostly 2 %g;déM%Oam and GRAVEL to 4 mm
fine to medium sand, medium B
dense, slightly plastic,
moist. (SM)
SANDY GRAVEL, poorly sorted, SANDY GRAVEL, to 5?63?’ with lenses
75% gravel to 50 mm, rounded |2aa P coarse sand.

SAND, yellowish brown, poorly
sorted to coarse size. (SM)

SANDY CLAY, yellowish brown. (CL)

SAND, fine to medium, yellowish
brown, v. dense grading to:

GRAVELLY SAND, poorly sorted,
yellowish brown. (SW)

SILTY CLAY, dk. greenish grey,

3

highly plastic, medium to
coarse blocky structure, v.
stiff, wet. (CH)

SILTY CLAY, dk. grey, v. stiff,
moist. (CH)

30

CONTINUED ON NEXT FIGURE

COMMENTS:
Figure 11

26

LOGGED BY: T. Fumal




LOCATION :

GILROY #2

. HOLE No.
ALTITUDE tg:‘ SITE: MISSION TRAILS MOTEL
ADRANGLE : GEOLOGIC
DATE: QUADRA MAP UNIT:
SAMPLE DESCRIPTION E’é ng $ o[£ DESCRIPTION
Saulb |5 5 |3¢E

with lenses of v.
(ML)

fine SANDY LOAM.

GRAVEL, well-sorted,

1ittle or no

Tines (GP)

&OMMENTS

Figure 11 continué

Lost circulation suddenly at 39.4 m.

ere unable to reg§1n it and so stopped drilling.

LOGGED BY:

27




. 165' | LOCATION: HOLE No. G-3
ALTITUDE: Lot.  36°59'10" .
Long. 121°32'11" SITE: SEWAGE TREATMENT PLANT
DA 120/ CHITTENDEN, CALIF. MAP UNIT: Interfluvial basin deposits’®
~N (%] -
FBiidE |2 |23
SAMPLE DESCRIPTION gEledle |8 258 DESCRIPTION
gzl |5 S |88
\
TH ] 0 SILTY CLAY and CLAY LOAM, v. dk.
i greyish brown stiff (CL-CH)
CLAY LOAM, mottled, dk. grey, E & 7-'[ mottled yellowish brown and v. dk.
dk. greyish brown and dk. 213 = greyish brown
yellowish brown, high o greyish brown
plasticity, medium to coarse pck dk. yellowish brown sand to medium
t(ﬂoc):ky structure, v. stiff ==F5 size, v. stiff
CH). ey
227 SANDY LOAM grading to:
g SANDY GRAVEL, mostly dk. greenish
R grey to olive fine to medium
5‘.3-.?0-2_ grained sandstone, to 50 mm. (GP)
222
381 10
-w:e-
RO~
SANDY CLAY LOAM and SILT LOAM,
yellowish brown, stiff (CL-ML)
dk. grey
COARSE SANDY LOAM. brown - 5 yellowish brown to strong brown
poorly sorted, medium /' SANDY LOAM, brown, poorly sorted (SM-
plasticity, some rounded : SC) grading to: SANDY GRAVEL, to 15
gravel to 20 mm. (SC) = T,
e SILTY CLAY LOAM and SILT LOAM, dk.
e yellowish brown to greyish brown
o (CL-ML)
: dk. gre
=720 ey
SILTY CLAY LOAM, grey, medium N
plasticity, v. stiff (CL) 2 pats
=125 £INE SAND, yellowish brown to strong
= F brown grading to:
,;f,?}a“b GRAVELLY SAND (SP)
P
o2
oY
350 v. dense
A0S
30
CONTINUED ON NEXT FIGURE
COMMENTS: LOGGED BY: T. Fumal
Figure 12 28




| ALTITUDE: LOCATION : HOLE No. GILROY #3
tcn SITE: SEWAGE TREATMENT PLANT
QUADRANGLE GEOLOGIC
DATE: MAP UNIT:
51348 [ [T
SAMPLE DESCRIPTION 38 g 2|as DESCRIPTION
Slaulk IS S |8¢E
Eo=r 30 TRAVELLY SAND, v. dense
) § FINE SANDY CLAY LOAM, grey (sC)
== olive, firmer
LOAMY ?AND, 1tao1?ve2brown, ;&ﬁ&_ss GRAVELLY ?AND, olive, brown, poorly
poorly sorted, 10-20% v. ol sorted (SW)
fine gravel to 10 mm. (SM) 319 2 i&?g;-
grading to: Q0L
GRAVELLY SAND, 20% coarse yoes
pebble gravel to 25 mm, ‘Eﬁyx* v <3
rounded to subrounded. (SW) ?ﬁpé_ mostly <30 mm
NI
0"y
oo Sl
o

O a0
00 0& o0

. ‘5 SANDY CLAY and SANDY LOAM, yellowish
brown, v. stiff (CL-SM)

.....

=+ §5

.....

..... -

.....

..... b

.....

..... o

.....

..... -‘.

COMMENTS: Rapid loss of fluid at 36.4 m but were LOGGED BY:
able to keep circulation and continued drilling.

Figure 12 continued 29




ALTITUDE: 172 |LOCATION: HOLE No.  G-4
Lo 3o e SITE: SAN YSIDRO SCHOOL
, QUADRANGLE : GEOLOGIC Qyf
DATE: 9/25/79 GILROY, CALIF. MAP UNIT: Young alluvial fan depositsﬂ
B8 2 [T
SAMPLE DESCRIPTION H e | o|as DESCRIPTION
o,,auq‘g S - & c
..... 0
XK SANDY CLAY LOAM, dk. brown (SC)
SCd GRAVELLY V. COARSE SAND (SP)
. . PSS
CLAY, black, organic, highl .
plastic weak?y deve]ogedy {  SANDY CLAY, brown, grading to:
medium to fine blocky v + SILTY CLAY, bluish grey, soft (CH-OH)
structure, soft, wet. (OH) +5
SILTY CLAY, olive grey to - black
grey with common mottles a
of dk. yellowish brown, .
medium plasticity, some T 1t. greenish grey
fine pebbles. (CL) 2= greyish brown
GRAVELLY SAND, dk. greyish /87 LS ;gi;:_”)GRAVELLY SAND, dk. greyish brown,
brown 40% gravel to 30 mm, ,é%@ﬁ poorly sorted. (SP)
poorly sorted. (SW) $oig
—_— SANDY LOAM, dk. grey
= =¥ SIITY CIAY, dk grey
..... ] 3 r n
? GRAVELLY V. COARSE SAND (SP)
|
=——FISSTLTY CLAY, pale brown, v. stiff. (CL)
SILTY CLAY LOAM and SILT LOAM, greyish
brown (ML).
F. SANDY CLAY and SILT LOAM, grey (ML)
SILTY CLAY, dk. grey, medium /87 y:
plasticity, fine to ' N
medium blocky structure i 20 SILTY CLAY, grey (CL)
(cL) et
-1 CLAY, greyish brown to brown grading
—=h to:
SILTY CLAY, yellowish brown (CL)
SANDY CLAYA ¥e110wish brown, some v.
coarse—Sard—{ -
35| 25SANDY GRAVEL (GP).
= V. FINE SANDY CLAY and SILTY CLAY
LOAM, yellowish brown to strong brown,
v. stiff (CL)
SILTY CLAY LOAM, yellowish L %0
brown, medium plasticity, %7
v. stiff, moist (CL)
COMMENTS: LOGGED BY: T. Fumal

Figure 13
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ALTITUDE: 1090'| LOCATION:

Lat.  37°01'36"
Long. 121°29707"

. QUADRANGLE :
DATE: 9/26/75 1 G11ROY HOT SPRINGS, CALIF.

HOLE No. G-6
SITE: CANADA ROAD

GEOLOGIC  kts
MAP UNIT: Hard shale and sandstone®

SAMPLE DESCRIPTION

g

g

B

&

Blows/
Foot

Graphic

-
©
-

DESCRIPTION

Depth
umeters)

LU R R S J0 U R JR JR A R J
. ® 0000555 0 e sV ".‘.'.'."
0% a0 0%0%0%0%0 0% 0% %% %% e % %%

LS00 LR SIS0 SR SRR SR JIJR SN0 J0 SR R AL 2R SR JR A J
0 oo 00 0000000000008
DOOOOOOOOOOOUC)

OO0
DO
OO0

= O

SANDSTONE, deeply to moderately
weathered, v. close to close
fracture spacing, hard sandstone
is dk. olive brown. Texture is
Gravelly clayey sand with Tenses
of strong brown silty sand and
yellowish red clay.

RAILLS
HHHE

H)

- — — — 4

SHALE, black, slightly weathered to
fresh close to moderate fracture

.5-20 spacing, hard. Contains zones

that are sheared with texture of
gravelly sandy clay.

sheared rock

sheared rock

COMMENTS: Rapid loss of fluid to 10 m.

Figure 14

31

LOGGED BY: T. Fumal




. 1110' | LOCATION :
ALTITUDE: Lat. 35°41'47"
Long. 120°19'40"
QUADRANGLE:
CHOLAME, CALIF.

DATE: 8/20/79

HOLE No. CS-5
SITE: COCKRUM'S GARAGE

GEOLOGIC Qa 2
MAP UNIT: Holocene alluvium

SAMPLE DESCRIPTION g

S
o
O~

Eoot

[Sampling

Blows/

Graphic
Log

Depth
meters)

DESCRIPTION

SANDY LOAM, greyish brown,

poorly sorted up to v. coarse 7
size, most is finer than
medium sand, loose. (SM)

SANDY LOAM, dk. brown, poorly sorted,
some gravel to 10 mm, most is
medium sand or finer, loose. (SM)

CLAY, brown, medium plasticity

stiff, moist. (CL) 9

CLAY, brown, medium plasticity,
stiff, moist. (CL).

MUDSTONE, v. dk. grey to black,Re7
texture is silty clay, firm,
close to v. close fracture
spacing.

GRAVELLY SAND, poorly sorted, gravel
to 10 mm. (SW)

MUDSTONE, v. dk. grey to black,
texture is silty clay, firm, close
to v. close fracture spacing.

SILTSTONE, olive grey, texture

is silty clay loam, firm, 1220

close to moderate fracture
spacing. Some interbedded

Interbedded SILTSTONE, olive grey,
frim, close to moderate fracture
spacing and MUDSTONE, dk. grey
firm, close to v. close fracture
spacing.

MUDSTONE.

CONTINUED ON FOLLOWING PAGE

COMMENTS:
Figure 15 32

LOGGED BY: T. Fumal




' . LOCATION :
| ALTITUDE: CAT
Long.
DATE:

QUADRANGLE:

HOLE No.
SITE: COCKRUM'S GARAGE

GEOLOGIC
MAP UNIT:

SAMPLE DESCRIPTION

—

o

(

Blows/

DESCRIPTION

SILTSTONE, olive grey, firm,
moderate to close fracture
spacing, bedding inclined
60-80°.

SANDSTONE, 1t. grey, v. fine to
fine grained, soft to firm,
moderate to wide fracture
spacing.

2.2

MUDSTONE, dk. grey, firm.

Interbedded SILTSTONE, olive grey,
firm, moderate to close fracture
and SANDSTONE, 1t. grey, v. fine
to fine, soft to firm, moderate
and wider fracture.

MUDSTONE, dK. grey, Tivm

Interbedded SILTSTONE and SANDSTORE

3

5

45 MUDSTONE, dk. grey, firm.

- Interbedded SILTSTONE and SANDSTONE.

COMMENTS:
Figure 15 continued

33

LOGGED BY:




LOCATION :
Lat. 35°40'1
Long.
QUADRANGLE :

CHOLAME, CALIF.

ALTITUDE: 1056

DATE: 9/10/79

5l|

120°21°'30"

HOLE No. Cs-8
SITE: SHANDON PUMP STATION

GEOLOGIC Qa
MAP UNIT: Holocene alluvium?®

*~>o-.g £ ’5
SAMPLE DESCRIPTION [FE[28% |5 |52 DESCRIPTION
omamﬁ S - |aE
-t 0 - :
g CLAY, dk. grey1sﬁxbrown, high
——— T plasticity, common stringers of
ot white carbonate {(CH).

CLAY LOAM, olive, sand is v. 15 "§i{’ CLAY LOAM, olive to dk. grey, sand
fine to fine, medium R is v. fine to fine, medium plas-
plasticity, stiff, moist (CL) e S ticity, stiff, moist (CL).

S
iy !
!

CLAY LOAM, dk. grey, sand is % i
very fine to fine, medium == FI0
plasticity, stiff, moist (CL) iy !

= SILTY CLAY, dk. grey (CL)

L"?P GRAVELLY SAND, greyish brown, mostly
;§§f§~15 v. coarse grained, some gravel to
JORLH 20 mm, subrounded to subangular (SP
»n,.?o

i SILTY CLAY, greyish brown (CL)

S LOAMY SAND, 1t. yellowish brown,

: poorly to moderately well-sorted,

LOAMY SAND, 1t. yellowish 30 mostly medium to v. coarse grained,
brown, poorly sorted, some e 20 some gravel to 20 mm., v. dense
gravel to 15 mm subangular (SM)
to subrounded, v. dense (SM)

LOAMY SAND, 1t. yellowish JZ
brown, moderately well-sorted#!3
grading from v. fine to fine
at top to medium to coarse at
bottom (SM)

COMMENTS: LOGGED BY: T. Fumal

Figure 16 34
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ALTITUDE: 1119' | LOCATION: HOLE No.  (S-1Z
tg;’g ?20?,24??0.. SITE: SHANDON VALLEY VINEYARDS

. QUADRANGLE : GEOLOGIC Qoa
DATE: 9/11/79 SHANDON, CALTF. MAP UNInggr alluvium, youngest

DESCRIPTION

Lo

SAMPLE DESCRIPTION

Dengt
Blows/
Foot
ping
Graphic
Log
Depth
Kmeters) |

(

LOAMY SAND, brown, moderately well-
sorted, mostly fine to medium sand,
dry, loose, quick (SM)

FINE SANDY CLAY LOAM, 1t. yellowish
brown, medium pTast1c1ty, slightly
moist. (SC)
grading to COARSE SANDY LOAM (SM)
grading to SAND, mostly coarse to
v. coarse (SP)
grading to SANDY GRAVEL, yellowish
_brown, substant1a1_1§_§_lp_mm,
“subrounded TGP)

SAND, 1t. brownish grey, fine to
medum grading to GRAVELLY SAND (SP

FINE SANDY CLAY LOAM, 1t. o7
yellowish brown, medium ﬁ
plasticity, sTightly moist.

SAND, 1t. brownish grey,
moderately well-sorted, 207
grades from fine-medium to
coarse v. coarse, some
gravel to 15 mm.

SANDY GRAVEL, hard, cemented (SP)
grading to GRAVELLY SAND, v. dense.

SAND, v. dense (SP)

SANDY CLAY LOAM, yellowish brown,
v. dense (SC)

COMMENTS: LOGGED BY: T. Fumal
Figure 17 35




ALTITUDE: 1430' | LOCATION: HULE No. Lam iy
tg:;q 350420837 SITE: TEMBLOR II
. QUADRANGLE : GEOLOGIC sp
DATE: 9/13/79 ORCHARD PEAK, CALIF. MAP UNIT: SERPENTINE®
°~}o-.$ z :’E
SAMPLE DESCRIPTION 'é::‘ 8 2 |as DESCRIPTION
o2z S - |SE
T O—SANBY LAY LOAM, dk. Brown, poorTy
é%ﬁ: sorted,(soTe fine gravel, low plas-
77 ticity (SC
i//é/ SERPENTINE, dk. green and black to
xﬁ dk. reddish brown, hard, close to v.
71 Close fracture spacing.
7.4  Substantial proportion of grey SANDY
<<t 5 CLAY GOUGE below 2.5 m.
SANDY CLAY, 1t. grey and strong
brown, with some rock fragments
(Gouge)
SERPENTINE, dk. green and black,
hard, close to v. close fracture
spacing.
abundant 1t. grey SANDY CLAY GOUGE
7
30
COMMENTS: _ LOGGED BY: T. Fumal

Figure 18 36




| ALTITUDE: 915 | LOCATION : HOLE No. T-1

Lat. 35°08'56" ,
lionq'A 119027 22" SIETE. LCI:NCObr# SCHOOL
: QUADRANGLE: GEOLOGI Holocene alluvial f
7 > }.- g g K‘E
SAMPLE DESCRIPTION % 2gs § olas DESCRIPTION
SSlaulk |5 3|82
GRAVELLY SAND, 1t. yellowish brown,
moderately well-sorted, most is v.
coarse sand and fine gravel to 5 mm
gravel is flat angular shale
fragments (GP).
SAND, 1t. yellowish brown, JF - -grgdi—ng-f_i-n;r to: T T 7

poorly sorted, 10-15% angular
shale gravel to 30 mm, dense
(sP)

‘S SAND, 1t. yellowish brown to brownish
% yellow, moderately well-sorted,
most is medium to v. coarse, up to
10-15% subrounded to subangular
quartz and feldspar gravel.
Occasional clods of sandy clay
loam-weathered shale fragments (SP)

SAND, brownish yellow, moder- 190
ately well-sorted, most is
medium to v. coarse, some
fine gravel of quartz,
feldspar, subrounded to sub-
angular. Occasional clods of
reddish brown sandy loam
gwe§thered shale fragments)

SP

Lenses of SILT LOAM

SANDY GRAVEL

SAND, brownish yellow, moder- [.a))
ately well-sorted, most is
medium to v. coarse, sub-
angular to subrounded,
occasional clods of greyish
brown to reddish brown sandy
clay loam (weathered shale)

SANDY GRAVEL

More cemented than at 9 m :“43
(SP) =130
CONTINUED ON FOLLOWING PAGE
COMMENTS: LOGGED BY: T. Fumal

Figure 19 37




ALTITUDE: LOCATION : HOLE No.
tgr"-q SITE: LINCOLN SCHOOL
, QUADRANGLE : GEOLOGIC
DATE: MAP UNIT:
R }J. 2 g!V
SAMPLE DESCRIPTION g -4~ g 2|ag DESCRIPTION
{8z 15 - |8E
30
. 35
SAND, 1t. yellowish brown, /&5
poorly sorted, most is medjum
to v. coarse, 10-15% shale
gravel to 20 mm, angular to
subrounded. Occasional clods
of sandy clay loam (weathered
shale) (SM-SC)
40
T45
50
55
(]
COMMENTS: ’ LOGGED BY: T. Fumal

Figure 19 continued 38




IRiaaiiY ity ¥ {1 hedou
i NS
x i Rhe
o I
i f YK 11H s

M

i

N, .w.,. _ : .._...,, Jv(J\»/\)\(/\fl '

TOOHOS OHQISA NVS

MNVL HILVM NV IAVD

39

Figure 20
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TABLE 12

INTERVAL VELOCLITIES AND ELASTIC MUDULI
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INTERVAL VELUCITIES AND ELASTIC MUDULI
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INTERVAL VELOCITIES AND ELASTIC MUDULI
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