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INTRODUCTION 

Seismic: wave. velocIties (c0'1npressional and are 

for: the seismic response characteristics of various units 

~ 1970, 

and Chen~ 19 

Seismic velocit:i,,:s of va:r1mzs units often ahm¥" a corr?31ation '\~'ith 

the. a.mounts of and have been used as ''-' 

bas.is for certair! of seismic zonation stud:les , 1965; Gihbs 

and others • 1975 

Current a progra.m is in progress to IDeH.Stl,re. seismic velocities 1n tht.~ 

San Francisco Bay 

tra.vel tImes are measured in drill holes It no at 2.5-m :Lnterlfals to a 

depth of 30 m. are determined frm .. !l drill hole cut 

turbed samples, and penetrometer samples. The data 

of geo and seismi.c characteristtcs and parameters for esti.mat 

earthquake ground motions quantitati at each of the sites 

A or emphasis or this program is to obtain a deraiJ.ed 

of and seismi.c data on a 

zonat.:1on. The broad data base avai.lable tn the San i"ra.ncisco 

the area as a area for the of 

,applicable to other areas. 

Shear 'wave veloci ties in near-surface materials are of 

in teres t for se and selsmic zonation studies! 

are difficult to mei:\sure hecatIfJe of contami.nati.ori. 

A of va:dou.s In-8:1.tn Wa:r:dc.k (19 

reH8.bi:U. of tbe method uti 1 

undcrlai .. n mud 8nd alluvium, Gibbs j f,; t: 19 

of the method for sites 



a. the feas:lb:U of 

the measurements at a much numbe.r (jJ~ s:t.tes. Data collected f:r01Jl the 

first 12 hole.s also an for 

eff:icient for eol1ect:l..on 
, 

an. a. 

Gibbs and others (19'7511 of tbe data 

with the cation data r2cord.-'!d from nuclear (Gibbs and 

EGrch~,rdt, 1974), and the inteusi data for the 1906 

These 

Seismic data collected at additional sites should s 

n",M data from wh,leh. 

ctiOl"tS for seismic 2CI1,ltion can be m.ade.. This presen ts the :1.n--

retatton of th(~ data col1('~cted from a:n addi.tional 23 Sl.tes, 

SELECTION AND LOGA'I'ION Oi? SITES 

of data are available, :tn the San !<'rand.,sco 

to the overall of es 

1I%.':ltions for ,seismic zonation. 'l.'hese are ( distrihuti.on of for 

the California of IS, { 
\ motion ions 

recorded at sites, and ( g. Sites are selected 

on the bas:i.s of each of these data sets, Th.e. 10 cat i()1'LS 0 f s 

motion instrumentation arf~ also considered. Once a site ts selected, 

ac:,c:it?;ssib:LIJ. 

from the owners. A file of access data and sII:etch ma.ps are 

minute map sheets (see 1~1 



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 "Failing 1500" 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 insures 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. For those holes which 

penetrate a single rock unit, material variations as a function of depth 

are due largely to weathering. For these holes the depths of 3, 7.5, and 30 m 

usually provided samples of deeply weathered, moderately weathered, and fresh 

rock. Additional samples are taken where unusually thick weathering zones 

are encountered. Cost and the need for a large number of holes distributed 

on a regional scale prohibited continuous sampling. In soils, standard 

penetration measurements are made and undisturbed samples are taken using a 

"Pitcher" core barrel and a "Shelby" thin tube liner. Undisturbed samples are 

also taken in soils with large amounts of hard rock fragments and in firm rock. 

Samples are obtained in hard 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 an 

impact switch attached to the hammer is recorded for determining origin time. 
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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 em). 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- to P-wave energy. The timber is 

impacted 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 energy. 

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 frequency 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 arrange­

ment of timber, steel plate, and surface geophone package is illustrated in 

figure 18a. 

The P-waves generated by a vertical impact on the steel plate and the 

S-waves generated by impacting 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. 

The seismic probe used in the first 12 drill holes (Gibbs, et a1., 1975a) 

consists of three sensors (one vertical and two horizontal) (Mark Product 

L-10, natural frequency 14 Hz). This package is not easily oriented from 

the surface so that one horizontal seismometer is in1ine and the other transverse. 
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This in.",trument WHB l..u,;ed un:!. t 1.r.l. the pl: eSf;"n t 8 The downhole 

:.l..n8trU!!1;~nt now used is a th.ree- uni.t built Corp. > 

orientation from th~ surface. 

orientation aides in 

'l'he 

'fhe veloc un] flat 

1.on of the 

500 Hz 

paper 

REDUCTION or GEOLOGIC lIA'.:lA 

Port:i.O!lS of each of the in the 

The tenil.S used for the 

tIl the If.:ft-hrmd colu:mns of 

are described UR 

led for the Unified S01 Classification 

tern. Desc; 

ti and wet coneis 

a1::,\1 Band 

and 

determined from the 1,luH£lel.l soil color chart.s. 

Dese frock condl ti.on ~ 

color1: ClassiHca.t.icms af 



hi118id~2:. materi.als in San M<:~teo The. cla.ssifi'· 

cat:U:m 18 modified from that: used Aetrcm-'B:1ume--Atld.nscm ( in 

rocks in d.",,;,'! .foothills 0 the Santa Cruz J.'Iioun.tains. 

<:l.re the f'i.eld and 

of the samples ( 1.s based on tJ:H"reaction of 

the drill a eont:i.nuous rec:on:l. of dr:U.l cut on·-site 

of s ; and t.ion of t'o'.ideuts and 

wel1-"sorted. soils .51nd 

such properties of rock as lithology, c:.olox and ha:rdness Hr(? re<!d ohtai.xled 

from cut tion of and 

to determine the nature of poo 

k?eaetion of the drill :l.:9 also uSf~ful i.n of 

as the rate of ra.tion In rock { ,., 
.J:.. •• :> for very 

frac.tured and crush.ed material and dr1.11ing l.S fj,t .:1 

ma.xiu!tUll in to frac:tun~d roc.k. In-situ of soil 

from standard t:ion measurements and rate of 

dr.l..l1 

l)en.si to calc.ulate e.las tie moduli from measure-

ments of rwlsmie veloei rome-tel:' ~ 

Pitcher tuhe. and diamond eore s (flge; • Densities are llleasun",d~ 

a sr11alI ce cf the is ita 

volume the mercury J.nethod, A dj.fferent method l.s uSE!d for 

Vf:"!.ry :friahle materials u.ch 118 gruB c·r sorted materlalsl>lhl.ch m"cess:ltate.o 

tuhe 

; 1ts extrud"".d for 



For the mercury displacement method, measurements are made on three portions 

of a sample and the average reported. 

While the accuracy of the density measuremen.ts i~ generally sufficient 

for calculation of elastic moduli, a number of the samples used to obtain 

densities do not completely represent the in-situ material. Materials that 

are sampled by penetration are compressed in sampling and several of these 

dried out before density measurements could be made. Densities of the hard 

rock samples are obtained using whole rock fragments from diamond core samples 

and are maximum densities. Depending on the amount and openness of fractures, 

these rock densities could be higher than in-situ densities by approximately 

'0.1-0.2 gm/cc. 

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. 43-65). The S-

wave group is easily identified when displayed in this manner, by a 1800 

phase inversion. The onset of the S-wave is chosen as the start of the first 

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~ave arrival 

(dots) are identified for each depth and for each site are indicated on figures 

43-65. 

It was not possible at every site to control the orientation of the down­

hole 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~ave arrival is generally 
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most eas identifi,~d on the horizontal se:i.smogram vJith the t 

tudes . g •• see fig, or the recorded on the 

th .. eb.m:lzontal t:ea.ction source is J'!t least twice 

as large as the P-wave • .:m.ergy. 

On many the horizontal 

Some F'-'wave en.ergy S.s genera.ted the horizontal 

results from convers:iJ.:rn of S to P [i.t 

seismic: boundaries" 

reversed and careful cmlside.ratj.on of the: entire n:'ocord section is red 

to iden.t t.h Ie s~ a:rri.vaL Moreover ~ 8e.v"~.ral locations (i. e. 44 at 10, 

12~5 15? and 17t,,5 

waves ( reversal, cy ~ t,te. but t on the travel time 

between P- and S-wave These arrivals are t to he waves whi.ch 

travel of their as fastt.~r P a'1d convert to S a.t a seism:i.c boundary. 

WIth ran, ion, these a:rri vals emmot be co n: .. elat e.::t for more than 

a few th:; dnd are identified when c0l1a:tder8.tion is to the 

entire record section. In , the onliH"t of the S~wave i.8 easier to 

at sites underlain of solI than. for. sltes under-

la.in the mor!.'~ consol:ldated rock urdts. 

To determine the trav",l tim.e foI' the S"hwave onset identified from the. 

record sections ( > the fo1 

to a 100 Hz time code 

from t svritch 

-- ons.et ttme of S-·wave arrival on i.nline 



The time considered to 'be the time for the S-\;rave recorded on the 

dOWTI,hole sensor is the i::'I1Set ti,me of the 8-a1"::::1v",1 on the inline sensor, 

To reduce the uncertt'l.in ties in dete1"mi.n this time; <L'1 averag(:!: value 

( 1s determined for the S(~t of valul,;'~s, 

The travel time for the first S-"arrival is 

- (t,:,'" t 
-' 

A corrected S-'wave travel t:i:me ) . 
fen: a vertical ra~\ir 

where t 
c 

is 

to a 

from 

correction ( 

measured at each the 

to the travel time 

+ 

of the angle of ray 

1.8 offset from the center of the 

. hole 2$0 

the corrected. travel time the g depth. The travel 

tl.!l1'2 for the first is detenuined The origin corrr~ctions 

(t'j - ) , the travel times o'f the first S-arrival and the first S-peak ( ) , 
t.. 

the corrected. trav.~l times for the first S-a.rrival and the first S-peak ) . 
an d the average eorrespon velocities computed at each site are presented 

in t;"bles 1-23. 

The travel t:i.:mes for the P~waves on a 

steel are determined in the srune way EH3 for the S-waves. that 

the the switch a.n.o no 

correction is necessarj, ThE: travel times the corre::!ted I::x'avel tim(~s ~ and 

in tables 1--2 , 

Calculation of interval and el."lstic moduli 

tion of intervals over ':Al'hic.h the, is constant 

W] thin thf2 of th" t til:m;:, lli.easu::rem€m,ts" To determine these 



depth intervals, the tr<Hrel time data are plotted as a functi.on 

of (figs. 66-88) and the are simplified 

( , 66- intervals for det(':!rminaticms are selected 

on the basis of distinct of' the: travel t:tme and 

evid.enc.e for boundartes~ For trlt{)se materials with S-

velocities than 350 ? the il1tl2~rvals a:te to contain at laast 

four travel time m.easun~ment8 to avoid d,'!t a from. a travel 

ttme differential due to to mef.lSUYE;ID(mt {;!rror. Foy purposes of a 

on bet~reen the diffe:r(~nt sl.tes > tht~ :i.nt,,~rval 10-30 nt is 

selec.ted for rmlthH~. of 

Veloc:l.ties are for eaeh of the selt:cted :i.nte,rva.ls (tables 

from the of the Linea.r 

time data in a least squares sema' 

The of the: linea 

sense~ a s.ample of 11 

the in :is 

of t 

t(x) a + b 

1 n 
x _ . E 

n 
i''''1 

1 INCPT-

line wh:i.ch I:H3st fits the travel 

and eqs. 3.1~3.5). 

line which best fits, in. a least-squares 

coordinates { 

x) 

, a _ 

and 
n :1:.:1 

the slope is b 

with 

n 
'(" 

tJ. - I~ 

:i.=1 

n 
and D .-. 1.: 

1<~1 

statistical model aud 

2 

the IS 

level, 



S 
b 

1. 

is thf! standard error of the 

n 
E 

1=1 
( :2 

) 

coefficient. 

For these depth lntervklls with m.easurements of (p). the shear 

modulus (SHEAR MJD, M) and bulk modulus (BULK MOD, K) is calculated (tables 

and 

Poisson's ratio (a) 1.8 calculated (tables 24-46) using 

SUMt-"liI.RY OF F.ESlJL'I'S 

Gibbs et. aI., 19758, presents data from 12 boreholes and establishes 

that reliable shear wave velocities ca..'1 be measured in the bedrock units in 

the San Francis co In this seismic velocities 

with 23 new 

locations. The units measured i.nclude a of 

sediments from older to mud. 



The purpose of the study is to establish a data base Eor 

ground motions for use in seismic zonation. This a large l1-wrDel' 

of sites dis tributed throughout the 'I'he total l"H.lmber of s ite.s 

measured to date :is 35 wi th at least oni~ measu.rement in ew.!ry 

surface material in the San Francisco 

We wish to th;lnk Kenneth lL 

of the geology of the San :Francisco area .md for his h~~ in sl.te s{'!lec.tion. 

in man.y helpful discllssions and lab-· T. Leslie Youd has 

oratory personnel and for dens measurements, Edward F. Roth ha;l:~ 

been helpful in collec.ting the data in the field. We are :i .. ndebted to 

Rlchard E. Warrick~ who the de"elopment of mOB of the S-wave. 

apparatus and techniques used in this eeL 
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ELEVATION: 
LOCATIO)oJ : LAT. 

LOt-lG, 

E : 

SAMPLE DE5CRI PTION 

lNG' 

SANPt./N6: 

A!.IJer -----(/, 
/?o7ary -wClSh 
(mud clr;/li1j FlUid) 

f)filliry n:r/e (min/l'1f) 

S-fcmgord prmefrq;fion sample -h4ken 

HOLE NO: 

SITE: 
EOL04S.IC 

MAPUN\T: 

Br.'.Ib-b 
BmAb Clhd .Hfl,!;p)J.;;eljl'OJ'}.1 

h'e>IIe>Jl ClM M.'zu,',[7 

,,*,~y e:!, Cl/ 

Lq/ole e-.f ",I 
.f'~ns·tm (/,Ub) 

DEseR I PTION 

" {)E5CRIPT'lON, 

i?;S/i*.; Q If;;- '" If) spJ'r Spoon driven /8"+-I1----t::=1 
/r,rro +Iu:: SOil bJl q l"Iolb, weighf I 

fQ//i1.f .70" qf :f»e ~ o-/' & un!! rvd I 
rr,u;.tn-r r'cr Itur /~ '" or:, it=' 36 . 

pen~ n-or;:().I'J ..( 1.2 ': nv- d>pth driven 
'as ncr:fe t:I 

Col/:Pornia pehE'rra/-i()1? sample ... _,!-,.- ''I; '. 

raken InsitJt! Q .;j"I,IJ. spY}'f Spool'} C%r' .. 5'Nndf1l'fI lflH1sel/ ("a/or IU,'JFJ'ft'.S: .. <,'Ie 
driven iltrO f"lJe soil 0/ ¥.ilS Ah . .sAp -f--+-....otCa.! 9 iveh -:lOr 7"he d(Jminol'lf color 
j Qr S ;/'0/;';",.7 /ns/t::J'e -r..?e .6or/~. sod onO":;I'or p!"om/nen:f' 

ShelbY sqmp/e'h;IA'~11 ihSitJt: Q .i!'ZtJ. 
Thin -wollet! ;,-uDe ",,')unfed on end--ll--+-i.s 
or ~ri// rOd Cind pushe-d /.;.ffo .s0;1 
bJi tln!/ rig. 

Pdcher U'ntli .. :i1"urber/ sample luKen. ,... ........ -.rl 
Ins/de a d'''Z: 1), Shelly Tube moul'l'ie 
It? a A~chf!'r core barrel 

P/asflc/q: esrimoretl 
oF ajr dr/eo' sfJlI1'Ipie Ond 7rJ'/-It':.,nff:''''<: " 

-/IJread -;!-orme-v wIJen /3 
p/o.;,f.r'C limil: (Soulers and 

.!dQ.£fic:ily fJt;Jt ..rrre4Jtb. :tkld , 
non plos-Hc lI. low roiLs Qpqrr Etls;:f 
3;;9",r& .5/i.9'h:t- t?tlS;& ('N,/s};red 
me(.Jllum .medtuJ?; .priaAie --';,&;:,"nA,i", 

IJig1J,y htgh 

I Rock con:: somple 'r(.lJrpn IhSi<*! R 

I AL:r-(.;()j':J sl:ee con:: barrel wlrh ~ -1---+--111' ... • 

h'e /cr/it£' CJi!!ns/& o-/~50J'ItI ohd 
('I'?Y /,5 correlQred wi:f-h ". ..... ..,,"",4 ... ·/>·,);; .... 

ofamond bit 

tJEIVS/TY 
.RestJ/r.s t,'}"/" /ai>oroirJly re..s;rs 

once; (JerJi'QJlhi on" 
f"(!'/o#lA'f 

~ ~~6' 
,;,-¥ v. loose L;J, 

;--/0 loose ,;t-¥ 
fo~o med/am .;1-3 
,Jfj -,.;W nnse "'-/~ 

»$'" v. deI'Jse /:5'-jt.J 

.>,]Je 

V, .,.')",;,4 
.5(J-:/'r 
.I'~eQ/tII.4')J 

... ':i7';.j:¥' 



ElEVATIONr, 
LOC.ATION: LAT. \OLE NO: 

SItE: ' 
.. ' 

LONG: '" 

DATE . 7.i' QUAD' ' " 
: lGeoLO& I c: 

, , MAp UNIT: 

SAMPLE OEseR. PTION De:SCRIPTlON 

" 
" 

'" 
,.~. .' 

Frt.lc+ure spaci"1: rEl/ell:t. Q/.j ""o:l.) 
...au. ..ih. fr4c+ure., $pQC/"B 
0-1 o-:t v. e lose 
I-S f,t-,il. clo.se 
.s-:jO .;z-Q mDlkrafe 
",a-~ /;'I-,N, wiele 
~po >36 v. UN'ere. 

.• .. " 

We6T1Jer'1!J: (Aetnn-EJlN#Ie -AflrinsM. /9bs) : 

Fresh: no l/iSiAie Signs of &vearheri'!j 

Shy"f,' no Ui,sih/e ot!composd'dn of'""n~ 
, , sligh! th'S c%raTiOh 

Hoc/erQTe: Shghf decomposiTion cFA'linwoir 
Ont? t;I~/h*'9nrf1'Oh of roc A: -I. 

~ ,I ; oI:.scolora'TJOn 
~ 'J 

", , 
" I>t!~p: l1'J.Dderofe oecomposil'lOh df minen,!J. " 

eXTcnsive (ll.:s/~iey/71·h'M or rock.. 
pt.e-p Oht? -#!oroU.Jh tP:scolan:rh'on 

~comJ>o.s~(/ : t:")(*,J1s/~ c;i!!'co»1po.:si-hm 
" dT mlnerq/s t1h~ ('I:JM"P/e>re 

t7Jsln-lr'g/"or/OI') tV" ~ bur 
ori!lit)(i/ ..srrq('t-q~ is pr~-

. ..se.,-yet7' 
" 

, ' 

.. . 

. .' 
" 

, , 

" < " : 

" 
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ALTITUDE: 2' LOCATION: • " 
Lat. . 37 25' 55" 

HOLE No. 13 

DATE: 4-8-75 

Long, 121·58' 06" 
QUADRANGLE: 

Sl T E: ALVISO RACEWAY 

GEOLOGIC Qhbm 
MILPITAS, CALIF. 7 1/2' MAP UNIT: HOLOCENE BAY MUD 

.,. ~' 0 U u; 
SAMPLE DESCRIPTION ~~ '~E j: i i:: !~ 

a" o~ ailLrrl ~.J ~~ 
DESCRIPTION 

SURFACE: Sandy gravel and cobbles (fill 

--.. - SILTY CLAY, dark brownish gray with gray ~ I:.:-:=~'" 

~ t"·.:..-::-I;.str~aks. Some fine 2ravel (CL) 
~ ~.:'.: :'. ~ SILT LOAM, yellowish brown, grading to: 

CLAY LOAM, dark yellowish ~ 89 19 :",:';::, FINE SANDY LOAM, grayish brown 
b.rown, medium plasticity, K. ~-:.:-: CLAY LOAM; Clark yellowish bravm, medium 
high dry strength, medium 
toughness, moist, very stiff V ~~~?Plast1city, moist, very stiff, (CL) 
(CL) . ~ , .... " !5" , 

CLAY. mottled dark gray and 
yellowish brown, medium' 
plasticity, high dry 
strength. medium toughness, 
moist, very stiff. (CL) 

CLAY', olive brown, _dium 
plasticity, medium dry 
strength, medium toughness, 
contains some small car­
bonate concretions, moist, 
hard. (CL) 

I '\ .... - nLTLOAM, mottled light gray and brown, V ::.~~:: some very coarse sand and fine gravel 

r\. . = = ~ CLAY" yellowish b:rown with gray mottles, 
~ - - • some dark brown, very coarse sand, K. 86 19 .. : :: medium plasti~ity. moist, very stiff (CL 

V r-:~: 10grades to: 
~ ~ ~ CLAY, gray with yellowish brown mottles. 

'" (CL) 

/ ~-~-~------------------~ · ' , 
\.

' • '0 '~SAND and GRAVEL, dark gray. mostly very 
0'·, coarse sand and fine gravel (GP) V ' '0' 

, ~. . '" 
~ :~·:~US' 
I '\ " •• V ,.,1) '" 

, 
,D,', 
.~.o 

~-~--+----------------------------------..------~ I - ... CLAY. olive brown, medium plasticity 
. i::::= -- -- calcareous, moist, hard. (CL) 

~.95 37 r=:==: .: 

I ~~"20 

~ 
~ 
> 

.... -
, ... 
, .' · , , · "'. '. ' · ., 

SAND. fine to medium grained 

"- I- SILTY CLAY LOAM, olive, low pl'asticity 
':::.:' -:. 25 . 
.. .. ~ grading to: 
.... ". SILT LOAM, olive brown, low plasticity 
,:' .... " moist, hard. (ML) \ 

SILT LOAM, olive brown, low V 
plasticity, low dry strength [\..1 
low toughness t weakly 'cal- I ~. 9 351 
careous, moist, hard. (ML) ~ 

COMMENTS: 
Fig. 20 -

....... .. .... == .... ··30 

42 
LOGGED BY: 

T. FUMAL 



ALTITUDE: 310' 

DATE: 4-11-75 

LOCATION': 
Lat. 37°19'06" 
Long. 122°03' 38" 

QUADRANGLE: 
CUPERTINO, CALIF. 

~'- ...... D at ..... c 
SAMPLE DESCRIPTION ~~,~ =~ =a 

--0,: ClD -.~ f; a 0';" m- ~ 

.'l ' 

.c 
a,D 
o 0 

l;-' 

HOLE No. 14 

SITE:' BLACKBERRY FARM 

GEOLOGIC Qyf HOLOCENE 
MAP UNIT: ALLUVIAL FAN DEPOSITS 

...... -.-.. -_ ... 0 ------------------1 
::'. k.: VERY FINE SANDY LOAM,dark brown, dry 
~:-: ::: loose 
-, ., •• "!. 
•..• ··,e ~ l >." 

d k ·'· '''d~~ GRAVELLY SAND. ar gray an 
dark brown, 40% is 10-30 mm, 
mostly angular to sub rounded V 

66 ~ :~:: GRAVELLY SAND and SANDY 
~:o: .and dark brown, angular 
:0 '.. (SW-GW) 

GRAVEL dark gray 
to sub rounded 

sands tone and shale, wet, ~ 

very dense. (SW) ~ 

~I' 
SANDY LOAM, dark yellowish '\ 
br~wn, low plasticity, moist I 
very dense. (SC) 

'\ 
/., ". K 
K 
) ", 
K 
K 
< / 

< .... -5 · . 

1+8 ~ ~-;:~.~I- SAN.QY LOAM, ~nd SANiw CLAY LOAM, dark 
3' i-- :::_: 10yellowish brown, low 'plasticity, moist, 

: :::: very dense (SC-CL) 

, , 

" 

.~ .... ..• .. 
:-.::-:: ~ ... ~'~ .. 
~,:':.: grading 'to: 
•..•. ' .. SANDY LOAM, brown, gravelly (SP) ....... 
.,'.,' .. 
.. -."0 •..•.. 
o· ' .. ~ SANDY GRAVEL, dark yellowish brown , 
•• 20-30% 'sarid ,gra:vel mos'tly<35",.sub­

.:::, st:antia1 35-60 mm, dark gray shale, 
• ' olive brown' sand stone, pale brown 
0,°. i-'20 coarse sandstone. (GP) .. 
· o. I-

~ : 0,, 

0' , . '. ,0 , 'I-
.f ••• 

«> ..... SANDY LOAM, brown, gravelly (SP) 
., .. . 
• .. 0 25 _______________ --1 

o· -, 
... ,~. SANDY GRAVEL, dark yellowish brown, 50% :0. ~. 
.' ,.! 
•• 0 •• 

is 5-10 mm. (GP) 

~, . 
0',," • . 
· :e. I- • e' ~ I) , 
'f' .... 30 

CO~MENTS: LOGGED BY: 
T. FUMAL 

,,43 



HOLE No. 15 

SITE: JOHN HUI.R SCHOIJL 

GEOLOGIC 

ALTITUDE" LOCATION: 
Lat. .37'" 39' 23" 

I Long. 122" OS! 

MAP UNIT: LATE PLEISTOCENE ALLUVJ.UM 
DA .... E,. 1/2~_~ r~ADRANGLE: 7 2' 

----~~--~~,-,~~~r---~~r-----------------------'---=-='---~'-.~~~'-~ ~
~j • -___ f,.· HAi"WARD, CALiFORNIA 

ItI:l Il!;: 

SAMPLE DESCRIPTION ~C)la OEseR; 
II ~N_=_' __ .' __ ~__ ~-+-;;;.~ __ ~ __ ,_,~w~=._.~"~"'_~,,_,,~,._."' .. ~"~"""'''_'' ... _-., 

o~---·-·--~-·----,--~--··~-·,-~·······-·~--~,--··~~~; 
SIJ.:ry CLAY t very dark brO\ilrl. 'llH:h 

I·· VERYFINlS: SANDY CLAY 
hr()tm. medium ) I meciilun , medium 

slightly moist> I very tHf 

I 
dark 

brown cant,cd.ns 10% dc'irk 
I ';',,~ ''"1'" """<>"'''-'0 """t'" e> "n';/ I iJA..C,,~!j\ll).:i~ '4~';'",f",.l C Q.A.'~~_ i:2't;f, ,.1. 

; medium ~ 
I m"Hlillm e t med:tum 

~ moist. hard. 

i 
I VERY 

1 low 
·s 

bladt 

VERY FINE SAI'WY CLAY LOAM. $ brown. 

cOl:n:se 

FINE SA,~DY CLAY 

TriD.i~~\ t V£2:XY 

CO.t:,:~.".CB 

~ m{)t£~t ~ 'ha'l,"d 

mo t t led h rO\.;)'I) li.::Ht 

olive 'IIoJith some fine black mott.i(;:s 

h T(J~n.:1 ~\ ~LtY(;l! 

• 1;"iO:l s t .1'1 <I.n! 



LOCATION: HOLE No. 16 ALTITUDE: 10 ' 

DATE: 3/31/75 

Lat. 37 0 34' 05" 
Lono. 122 0 03' 59" 

QUADRANGLE: 

SITE: LOWRY ROAD 

GEOLOGIC Qyf HOLOCENE 
NEWAR&, CALIFORNIA MAP UNIT: ALLUVIAL FAN DEPOSITS 

SAMPLE DESCRIPTION 

~ 
SAND, grayish brown, well- ~ 
sorted medium to fine grainec~ 
(~jPlastiC, quick, loose, < 

/ 
'\ 

CLAY, grayish green, with . / 
common fine mottles of light (2~'02 
olive brown, medium plasti- '\ 
city, medium dry strength, V 
high toughness, many white r\., 
calcareous stringers, moist, ! ~ 
hard (CL) ~ 

~ 
) 

SILT LOAM, dark yellowish 
brown, low plasticity, low 
dry. strength, low toughness 
quick, weakly calcareous, 
moist, very stiff (ML) 

\ 
~"93 

~ 
r\ 

< 
K 

DESCRIPTION 

r"~'~h-'PO--------------------------------~ ...... 
. " .. -. _. . _.-

VERY FINE SANDY LOAM, dark brown 
grading to: 
SANDY CLAY LOAM, dark brown. 

11 ~ '.: '_SAN~,grayish brown, well-sorted, grades 
~ ..• ' from fine to coarse, loose (SM) .. . '. 

-"- f-5 SILTY CLAY, mottled light gray and 
._ .. _ strong brown, contains some dark brown 
- .. -., very coarse sand. Very stiff 
':':::' SILTY CLAY, dark greenish gray, stiff 
::.:::::':: with some thin beds of softer silt, 
-_ .. - ~ grading to: 

38 ~ CLAY, grayish green with light olive 
= brown mottles, medium. plasticity, cal­

..:: -- IOcareous moist hard. (CL) -:-::-::-......... SILT LOAM, olive grading to: 
_ .. - SILTY CLAY, olive 
-- .. -- grading to: 
:":-.:': SILTY CLAY LOAM, yellowish brown with 
~~:: 10-15% dark brown, coarse sand medium 
'-"- plasticity. (CL) 

15 

•• ".,0: 

24 .:' ...... 1- SILT LOAM, dark yellowish brown, low 
1= .. .... plasticity, weakly calcareous, moist, 
F= _.. very stiff. (ML) 

.. - - f- 20 

.~ .~ :. I" 

25 
.. .. .. ~ grading to: 

.... ~ K 
SILT LOAM, olive with cODlllon0. 84 43 
fine strong brown mottles, "-

SILT LOAM, olive and gray with strong 
".:' .:' brown mottles, weakly calcareous, moist, 
" .... hard. (ML) 

low plasticity, low dry " 
strength, low toughness, / 
moderately quick, calcareous ~ 
moist, hard. (ML) 

COMMENTS: 

Fig. 23 

~ .... -30 

LOGGED BY: 
.45 

T. FUHAL 



LOCATION: ALTITUDE: 3' 
Lot. 37° 36' 36" 

HOLE No. 17 

SITE; HAYWARD SINK Long. 122° 05' 24" 

DATE: 3/28/75 QUADRANGLE: 7 1/2' 
NEWARK, CALIF. 

GEOLOGIC Qb HOLOCENE 
MAP UNIT: INTERFLUVIAL BASIN DEPOSIT~ 

SAMPLE 

CLAY, very dark gray, high ~ 
plasticity, high dry strength~ 
high toughness, wet, soft. ~ 
(CII) ~ 

/ 
GRAVELLY SAND, 50% very fine I) 
to coarse sand; gravel is ~1.95 75 
mostly < 5 mm, with 10-15% ~ 
5-10 mm up to 25 mm. (SW) i,;> 

\ 

< 
< 
< < SILT LOAM, olive with common/ 

medium mottles of yellowish ~:87 26 
brown; low plasticity, 
medium dry strength, low / 
toughness, moist, very stiff \ 
(ML-CL) 

< V 

.':! 

.G: 
a. ICl 
o 0 
~..J 

DESCRIPTION 

r--+O--------------------------------~ 
- - CLAY, very dark gray, high 

~wet (CH). Has brown mottles 
.. above water table. . - -

plasticity, 
and roots 

S------
-=--

.. _ .. _ ~ILTY CLAY, olive gray, low plasticity 
.~.::.:-..: contains some very fine sand and brown 

~ mottles near base. 

~ ~~;.~.~ ~ GRAVELLY SAND, very dense (SW) 
. 0··: 
~ : o. 

.... ".:' .. 

.... "-

10 SILT LOAM, pale brown 

.:' .:' mottled gray and brown 
'. 0 
~ . . . 
. : () : 
.. .0 

SAND and GRAVEL, rounded to sub-rounded, 
black siltstone, brown SSe red chert 
15and brown laminated shale. 

-" . •.•. Wood fragments 

.:~ ":. - SILT LOAM, olive with common, medium 
...... mottles of yellowish brown, low plasti­
:: :: ':. city, moist, very stiff (ML-CL) 

I---b: !-20 

1\/ ~.~~ ~iLTY CLAY, 

\ 
':.::: calcareous, 

olive, medium plasticity 
hard (CL) 

SILTY CLAY, Olive,. medium 
plasticity, medium dry 
strength, medium toughness, 
moist, hard, contains small 
irregular carbonate concre-

~. 

FiR. 24 

/ ~~ silt loam 

>.91" :::::_ 
~ ~~::..-.. 30 

LOGGED BY: T. FUMAL 

46 



52' ALTITUDE: 

DATE: 4/1/75 

LOCATION: 
Lot. 37 0 32' 34" 
Long. 121 0 58' 20" 

QUADRANGLE: 
NILES, CALIFORNIA 

00 ~' 00 

SAMPLE DESCRIPTION ~~'~E i~ i 
'';:0: "'00 ....:,~ E 
o 0 ...... 10- ~ 

HOLE No. 18 

5 I T E: PARKWAY TOWERS 

GEOLOGIC Qyf HOLOCENE 
MAP UNIT: ALLUVIAL FAN DEPOSITS 

..c:~ -.. a.. .. 
GFCI 
oE 

DESCRIPTION 

~--~~~----------------------------------~ .. .. ... ..., 

VERY FINE SANDY LOAM, Brown, 
low plasticity, slight dry 
strength, quick, low tough­
ness, slightly moist, loose. 
(ML) .5 

1 

i-­
VERY FINE SANDY LOAM, olive --1.. 72 
brown, low plasticity, slight 
dry strength, quick, low 
toughness, slightly moist, 
med1um dense (ML) 

.8 

-
2 

-

2.e 

-

2 

2 

-

..•.. - VERY FINE SANDY LOAM, brown grading to 
":::'.~ olive brown, low plasticity, slightly 
....... ..moist. (ML) 

:::::::::::;::: ." .... -== :: .. ~'.~ 

* ..•••• 

~·:·:·:···:f.10 32 __ ...... 

'" D· 

• 0 COARSE SAND and GRAVEL, substantial is 
o 20-30 mm, mostly dark olive gray, fine to 

'0 lsmedium grained hard sandstone and silt-
'0' stone, some dark brown hard shale, quartz 
• 0 

· . and red chert. (GW) 
b 

, 6 

'0 • 
, . 

D' • 
'0 

'., :f-20 
': o • ., . () 

, o· 
0. .~ 

· .' () . , 
. :0 
•.. '" VERY FINE SANDY LOAM, brown, low 
"'" .... 
:".~:'. -25 plasticity. (ML) 

0·.·. COARSE SAND and GRAVEL (GW) ;;',0 • · . , . 
: '0 
0' , 
• '. t>. 

·.O.CJ 30 -----------------1 

COMMENTS: Water loss was very rapid from 12.4 - 20m LOGGf.D BY: 

F12. 25 
T. FUMAL 

47 



LOCATION: 
Lat. ALTITUDE: 

DATE: 4/18/15 

Long. 122 0 08' 30" 
QUADRANGLE; 7 1/2' 

PALO Jt.LTO, CALIFORNIA 

SAMPLE DESCRIPTI 

ANDY CLAY $ dark yellowish 
rO'l'1l1, sand 1s mostly sub­

-ngular to subrounded up to 
coarse size, medium tlc:l.-· 

, high 
,slightly 

ard. (CL) 

~ANDY CLAY LOAM~ olive gray, 
"and Is mostly fine with some. 
.1p to coarse size, medium 

pI as. 't.icitY• hIgh dry st rength i I 
dilL'll toughness, wet, yery !. 82 32 

stHf (CL) I ~ 

48 

HOLE No. 19 

SITE: PALO ALTO 

GEOLOGIC 
MAP UNIT: 

OEseRI 

CLAY, dark 

CLAY, dark h:rD1im." sa:nd 
fine '~\;fth S(Jmf~ up to coarse 

medium 

GRAVEL. mos 
rounded of brown fi,rH::! 
siltstone, brown shale !'mel 
coars£=: sandstone:. 

SliNDY CLAY LOAM, olive gray s srtD.d 
is mostly fine "'lith s(yme. up to eGan;", 

6ize~ medium plasticity,wet vli~ry st.iff 

,<jiL) 

SAND with 
CLAY, olive 

blu:i.sh gray #' 

to: 

T. ~'UMAI 



ALTITUDE: 1640 f LOCATION: 
Lot. 37 t

' 

Long. 121 (J 

QUADRANGLE: 

31' 
52 1 

7 1/2! 
DATE: 4/3/75 

J~A COSTA VALLEY~ CALIF, 

SANDSTONE w~:!athered. 
most very close to close 
frticture; are 

finn to hard~ with 
model~ate to thick strong 
brown ; 40-.50% 

at 30 ft. 

I I 
I I 
! I 

I I 
I I 

I 

HOLE No. 20 

SIT E: MISS ION PEAI{ 

GE.OLOGIC 
MAP UNIT: BRIONES SANDSTONE 

~o 
harder 

t deeply to 

• olive bro\'l1n fine 
weathere.d to fn~sh t 
to wide fracture. 



LOCATION: HOLE No. 21 ALTITUDE: 110' Lat. 37 0 20' 27" SITE: MONTGOMERY SCHOOL Long. 1210 58' 58" 
DATE: 4/9/75 QUADRANGLE: 7 1/2' 

SAN JOSE WEST. CALIF. 
GEOLOGIC Qyfo 
MAP UNIT: HOLOCENE FLUVIAL DEPOSITS 

~ 
GRAVELLY SAND, grayish brown ~ 
poorly sorted, 40% fine V 
gravel to 10 mm, angular to 
subrounded. very dense (SP) ~ 

K 
K 
V 

S~DY CLAY, dark brown gradi ~ 
to grayish brown, low plas- / 
ticity, stiff (CL) 

CLAY LOAM, olive, low plas­
ticity, medium dry strength, 
low toughness, some rounded 
gravel of dark gray fine 
ss and pale brown coarse ss, 
moist, very stiff. (CL) 

~ 
~ 
~ 

2.5, 

r--

1.5 

-
.7 

LOAM, olive with mottles of 
light gray, low plasticity, R"" 
calcareous (ML) I ) 
grading to: ~ 80 

I'-­
SANDY LOAM, light gray. low 
plasticity, strongly calcarepus 

COMMENTS~SM) 
Fig. 28 

DESCRIPTION 

_ .. _ O--------------------f 
"-"- CLAY LOAM, dark brown, low plasticity 

-- --I- grading to: 
_. _ SANDY CLAY LOAM. 10-20% ~ravel to 10 mm. 

86)1=:: '0: ".I-GRAVELLY SAND, Grayish brown, very dense 
10i'~ :. ,D. (SP) 

:::.:. ... ,~ SANDY CLAY LOAM, olive brown with 
-._. iOttles of stony brown -.-
0: o· 'I- GRAVELLY SAND, dark gray and dark 
'0 ~ yellowish brown, mostly <5 Mm. (SP) 
;":0' ~ 
'0 • • • • ;::::::::::::-._. 

13 ::::::::. _. _ fcfiDY CLAY, dark brown grading to 
-'- greenish gray, low plasticity, stiff 
::~: (CC) Includes some thin lenses of =:-_ silty, sand. -._ .. . _"-
0: 0 SANDY GRAVEL, Grayish brown 
• o· 
0'0 

.:' .. ~I· 

.' WI 
II ,0 

. o· • • 
.. .... FINE SAM)Y LOAM 

30 '.:': .~. '" grading to: 
~ =-_-:.':': CLAY LOAM, olive, low plasticity, some 

.:.::: gravel, moist, very stiff (CL) 
-:.~-:. 2nu-_____________ -I 

... , .. FINE SANDY LOAM, bluish gray 
...... I-· ....... 
....... · ...... .. . .. . · ..•.. ...... 

mottled gray and olive' 

.. : :. grading to 
: :.' 25 FINE SAND, olive 
• :. '. grading to : 
, () ~ 
o· . 

• ' 0. ~ GRAVELLY SAND 
" :0 

:o#ci. 
.. - •. LO_~ and SANDY LOAM, olive, low plas­
.... - tici ty, calcareous. (Nt) 

95 = ~.:: ~'. ~ 30 grading to: 

50 

SANDY LOAM, light gray, low plasticity 
moist, calcareous, hard (SM) 

LOGGED BY: 
T. WHAt 



ALTITUDE: 600' LOCATION: 
Lat. 
Long. 

37'" 17 I. l,8" 
04' 

HOLE No. 22 

SITE: STEVENS CREEK 

DATE: 4/14/75 QUADRANGLE: 7 1/2 GE.OLOGIC 
CUPERTINO, CALIFORNIA MAP UNIT: SANTA. CLAP.A.J.;,}L 

SAMPLE DESCRIPTION 

Site is located on quarry fl 
hout .5 IJ1 from (;ut face ex­
<-'sing 15-20 m of Santa Clara 

Material in cut is i.nter 
edded conglomerate and very 
ine sandstone: 

CONGLOMERATE. dark greenish 
gray, poorly sorted, 50-90% 
grave1.~ mostly ,substan-

.. tial save up to 1 J.a', 
angular to we.l1·~rounded, 
hard, ls mos 
graywacke, some greenstone 
and chert. Host 1.S ceutented 
and c:alcart:ous, some is 
friahle. 

SANDSTONE~ ranges from well­
sorted very fine sandstone 
t.O poorly sorted gravelly, 
clayey fine sandstone; dark 
gray to dark hrown; fracture 
is very close to moderate. 
mos - 1'; fi rm. 

SANDSTONE makes up about 30% 
of cut iu beds up to 3' 
mostly 1-2t. Gravel beds 
are up to 15' thick as bed­

in gravel is 5-15 1 • 

2. 

2 

2.5 

3 

DESCRIPTI 

'T 0 .----.-.-,,~------~--.. ---.--'"'---,--,~,~ 
e: "~I CONGLOMERATE ~ dark greenish gray. 
"C: " [sorted. 50-90% mes 
'0· Host is cemented and calcareous" :"101lK3 is 
" . "" friable. Includes beds of SANDSTONE. 

Il----t fine dark gray to dark brO'l<lIl. 

, " . 

(;1 .' ,"; :0 
'0 -'''. 

0<7 

firm, very close to moderate fracture. 

5 

= STE'V'ENS CREEK facies of Santa Clara Fin. 

51 
T. Ji'UMAL 



440' LOCATION: HOLE No. 23 ALTITUDE: lot. 37° 39 ' 25" SIT E: CAL STATE HAYWARD 

DATE: 

Long. 122° 03 t 37" 
QUADRANGLE : 

3/27/75 HAWARD, CALIFORNIA 

SAMPLE DESCRIPTION 

0-6" SANDY CLAY, very dark 
grayish brown up to 20% 
coarse sand and fine gravel 
6-18" GREENSTONE, deeply 
weathered to sandy clay loam 
strong brown, 40% angular 
gravel to 1 em, low plas­
ticity (CL-BC) 

GREENSTONE; deeply weathered 
to sandy clay loam, 75% 
very coarse sand and gravel, 
low plasticity (CL) 

GREENSTONE, moderately to 
slightly weathered, very 
close to close fracture, dar 
green with yellowish brown 
and black stains on fracture 

COMMENTS: surfaces. 

Ca 

GEOLOGIC 
MAP UNIT: FRANCISCAN GREENSTONE 

DESCRIPTION 

~-+O------------------------------~ 
SANDY CLAY and CLAY, very dark grayish - .-. brown, up to 20% coarse sand and gravel, 
low plasticity (CL)· (fill) 

~M+ ... GREENSTONE, deeply weathered to sandy 
__ clay loam and gravelly sandy clay loam, 

5up to 50% rock fragments (CL-GC) 

1I"I"rn"""-10 

grading to: 

15 

GREENSTONE, moderately weathered, close 
~NIdfo to very close fracture, fragments are 
"H'H!.ll~l'Ote firm to hard and grade from dark 

yellowish brown with reddish brown and 
black stains and thin clay coatings to 

~~.dark green with black and reddish brown 
stains. 

25 

30 

LOGGED BY: 
Fig. 30 52 T. FUMAL 



ALTITUDE:, 235' LOCATION: 
Lot. 37° 18' 05" 
Long.122° 00' 36" 

QUADRANGLE: 7 1/2' 

HOLE No. 
SITE: 
GEOLOGIC Qof 

24 ' 

MILLER SCHOOL 

DATE: 4/10/75 
CUPERTINO, CALIF • MAP UNIT: LATE PLEISTOCENE ALLUVIUM 

.,. ~" .,. 
SAMPLE DESCRIPTION ~!'iE E~ t 

'cO:: .. .,. - ,; 8 o O>:'ID"I~ 

DESCRIPTION 

~-+.n~---------------------------------4 
:-:.:::. ~Y LOAM, dark brown, gravelly 
.:-':'~ grading to: 
..... ~ANDY LOAM, brown, gravelly 
.:' :.': '!8rading to: 
; ~, ~OARSE SAND and GRAVEL, dark brown and 
,: • lJellowish brown (GW) 

} .. s ~ :0' 5 
o , ' 
, 0 
';;'. , .. 
o,D-

~~~o ': COBBLES 

LOAMY SAND, dark yellowish 2. ;.~.;::' SANDY LOAM, yellowish brown 
brown, poorly sorted, mostly H' '. ~ ".:':: grading to: 
medium to fine size, sub- - - .71 96 I -.. ', 
rou:nded to subangu1ar, non- V "4" ", .'. "10 SAND and LOAMY SAND 
plastic. very dense, wet. 1\ ' . ' Brading to: 
(SM-SW) " , 

V :: ~ : ~ANDY GRAVEL 

;' : -: • SANDY LOAM, yellowish brown, wi th 
~ ': .,., very coarse saq.d and fine gravel 

.... , • orading to: 
,. , •• co' 

'1.5 .. ~ .:' 1-15 SILT LOAM, brown (ML) 
eo. .. 

some 

" , GRAVELLY SAND, olive brown, poorly sorted 
? ~. 'up to 30% gravel of pale brown coarse 

2 

GRAVELLY SAND, olive brown, 
poorly sorted, 30% gravel up I--­
to 35 DIll, mostly pale brown 
coarse sandstone; some 
cobbles of hard sandstone 
and soft, deeply weathered 
sandstone (1) (SW) 

1.7 

1f.5 

0' • Isandstone, moist (SW) 
, 0, 

o ' 

~ .,- .. ' 1-20 
~ 0 • 

'0 
, • l­

e> • 
, '0 :.. ' . ~ 
•• 0 .. . .. 
• "' .. FINE SANDY LOAM, brown 
... P·""rading to: 
.' Ib-
'0 :0. ~ and GRAVEL 

, <:> 
,;. Ia 
.0, 

:_':: ~ANDY CLAY LOAM and LOAM, strong brown, 
_._0 low plasticity, some very coarse sand 
.. -. - and gravel, moist, hard (CL) 

.- .. -
SANDY CLAY LOAM and LOAM, 
strong brown, low plasticity V 
medium. dry strength, low ~'95 lll::::: : .. ::-::- 30 
toughness, some very coarse 
sand ~d fine gravel subroun ed 
f'n AI1I'HI"ot.1 ..... _"'.(..... loA'.1 hT 

COMMENTS: Hard loam at 26.4 m strongly resembled 

1~~t~lClara Pm. encountered at Mary Knoll site. ~~ 
LOGGED FY: 

T. FUMAL 



LOCATION: HOLE No. 25 ALTITUDE: 2' 

DATE: 5/1/75 

Lot. 37 0 37' 26" 
Long. 122 0 07' 47" 

QUADRANGLE: 7 ~/2' 
REDWOOD PT., CALIF 

SITE: OLIVER'S SALT WORKS 

GEOLOGIC Qhbm 
MAP UNIT: HOLOCENE BAY MlJD 

Ol :si'...... Ol 

SAMPLE DESCRIPTION ~~.~~ E~ t 
'o::a:: .. Ol -.': fi o 0- cn- U\ 

DESCRIPTION 

1---+0-----
CLAY. black with 30% very fine sand 

.. 0 0 rgrading to: - ., 
_ _ ..... ,"" ..,&MUIL uvnn, 6 .. "',1 ... ., .. ULVWU 

CLAY, grayish brown, high 
plasticity, high dry strength 
~igh toughness, some calcareo ~ 9 .. 
~oncretions', moist, hard (CH) 

33 

~LAY, grayish brown, high plasticity 
~ ~alcareous, moist, hard. (CH) 

.1. 

. 1.6 

I--

p-S" SILTY CLAY LOAM, grayis 2 
J>rown low plasticity, medium _ 
pry strength low toughness, .-kt 13. 
~ist (CL) 
8-lS" VERY FINE SAND, well­
sorted, non-plastic dense 
(SP) 

2 

2 

1.5 

-
2 

2.5 

-
2 

_- --I-

- - r-5 
- - ~rading to: 
:: ___ FINE SANDY CLAY, low plasticity (CL) __ ._ f-

'_0_ .. -.-. 
o • SAND, dark brown, dark gray, grades from 
-: :- PW4ium to very coarse sand with fine 
0° • :g~"'vel and shell fragments .... 

-:::._ §ILTY CLAY LOAM, grayish brown, low 
~ plasticity, moist. (CL) 

58 I :':' ::.: SAND, grades from very fine to very coarSE 

O' .. VD.Y FINE SANDY LOAM, grayish brown (SM) 
-IOIncludes beds of fine sand. 

': ... ~20 
: -. .,,: 

- .. - CLAY LOAM, grayish brown, low plasticity 
- .. - "tontains thin lenses of fine to coarse 

.::-.::::-~d. (CL) _ .. -.. 
~-~-~ 

--"-~ _ .. -
....... -

- - "30 CLAY,' bluish gray with fine strong 
- _ -_ brown mottles, low plasticity, hard (CL) 

COMMENTS: Hole was drilled to 41.6 m but casing was LOGGED BY: 
stopped at 21.2 m.~, T FUMAL 

li'.f ,. ':I') ")Q • 



LOCATION: HOLE No. 26 ALTITUDE: 790' Lot. 37 0 21' 33" SI T E: CORTE MADERA Long. 122 0 13' 01" 
QUADRANGLE: 7 1/2' DATE: 4/16/75 MINDEGO HILL, CALIFORNIA 

GEOLOGIC SANTA CLARA FM. 
MAP UNIT: 

SAMPLE DESC RIPTION 

NO SAMPLE RECOVERED-drove 
piece of gravel down thro~gh 
peat. 

SANDSTONE, Very dark gray; 
very fine grained; firm, 

3.5 -
--zi.31 

softens on wetting; moderate 2 5 
to(?) fracture; moist. • 

-

2:j 
Dark gray with brown stained --z.:. 31 
fracture surfaces, 40-50% I 
gravel, mostly rounded black 
siltstone and pale brown sand~.7 
stone; easily friable; lIIOiBtT 1 

'H 
.3.3 

) 

DESCRIPTION 

~-+O------------------------------------------~ :'.:::. FINE SANDY LOAM, brown grading to mottled 
: .... ::. brown and yellowish brown, gravelly • 
.. •.. 'wood) . 

I •• •• _ .)..1 ...... 
19 ~'//I 'PEAT, black, soft. IncTudes beds of 

= ,/,/ ~ sandy clay and sandy gravel. 

/ '/1' 

:: : :: IRterbedded SANDSTONE and CONGLOMERATE. 
·····~andstone is dark gray, verY fine grained 
:·:::.,:£ii'm, softens on wetting; close to mod­
•.... erate fracture: slightly weathered; mois t 
: :::. CONGLO~RATB contains up to 50% rounded 
•.... gravel of hard black siltstone and firm 

~ .... :pale Drown sandstone in sandstone matrix. 
:: ... : 1-10 
:: '. : '1-

• •••• I-

..... ~ 
-o· .. 

00 

0'0' 

: ::: 15 
~ 

~ o· • 
· o· o. · . 
0-'0 • . . 
.. "!.!. · ..... · .... 

.:::: I-

• ••• I-

--0.' o. 

20 

'o!"o' .. 25 
-.-;.....: 
....... " ...... 

SANDSTONE, dark gray with dar~ 
brown to strong brown stains /: 
on fracture surfaces firm, \. 2.2517::17. ':. ::. -30 
softens on wetting; close to ~ '!PI!' ••••• 
moderate fracture. 

COMMENTS: Corte Madera facies of Santa Clara Fm. 

site is on stream terrace: 5 m above stream. 
li'.f ... 'l'l c;.!i\ 

LOGGED BY: 
T. FUMAL 



ALTITUDE: 19 i 

DATa;t17/75 

LOCATION: 
Lot. 37° 25' 11" 
Long. 122 0 06 f 36" 

QUADRANGLE: 7 1/2' 
MOUNTAIN VIEW, CALIF. 

HOLE No. 
SITE: 

GEOLOGIC 
MAP UN 

27 

MITCHELL PARK 

HOLOGENr.~ l'''IJJVIAL DEPOS ITS, 

~----------------~----------'-~-~~i,'-rO~~--~~~------------'------'--"--'~-~----.-,--------~ 
SAMPLE DESCRIPTION I~'~~ ~o ~ DESCRIPTI 

FINE SANDY LOAM, olive brown 
low plasticity. medium dry 
strength. low toughness. 
moist, medium dense, cal­
careous, (8M) 
grading to: 
VERY GRAv'ELLY SANDY LOAM wit. 
up to 50% fine gravel, de.n.se 

SANDY CLAY. olive gray, 20-
30% coarse sand and fine 

to 4 rum, low plas­
ticity. medium dry strength 
low toughness, moist, hard, 
calcareous (CL) 
grading to: 
SANDY CLAY with <5% coarse 
sand, strongly calcareous. 

SILTY CLAY ~ olive gray ~ 
medl.um plasticity t high dry 
s • medium toughness. 
mots t, calcareous hard 
( 

Sl>.NDY CLAY 
brown, low ~ 

is up to medium size, some 
to 10 mm; calcareous 

'-0:: 1V0> - E o 0-- CD I:) 

58 

1 

2 

dark gray. !.lied:!. urn cal-

ol:l V£: h rot>1!:l r~,g ~',O: 

LO.AM 

and GRAVEL 

SANDY CLAY j olive 
7_" :~.: coarse a and and 

SANDY LOA..~j 

IIp to 30j~ 

t:'tClt:'JT 

CLAY, olive gnly) l1l(~dium. 

ois t, calcareous. hard 
:Leity 

20 

olive gray 

h '.t" ()~"l'n 
2f) ml;ri~ 



LOCATION: ALTITUDE: 1400 Lat. 37 0 21' 02" 
HOLE No. 
SITE: 

28 
FOIJI'HILLS PARK 

DATE: 4/15/75 

Long. 122 0 10' 28" 
QUADRANGLE: 7 1/2' 

MINDEGO HILL, CALIFORNIA 
GEOLOGIC FRANCISCAN GREENSTONE 
MAP UNIT: 

~ 
GREENSTONE, deeply to moder- ~ 
ately weathered, 'dark yellowirh/ 
brown with dark brown stains, V 2. 3'-l 
very close to close fracture,~ 
texture is sandy gravel with 
hard angular fragments to 20 1 
tmn; moist. (CM) 

2 

GRE~STONE, deeply to moder- ~. 3q 
ately weathered, olive brown,~ 
very close fracture, texture 
is sandy gravel; wet. (GM) 1.5 

~ 

2· 

.-
2 

3 

0-3" black s 11 ty 
angular frags of 
hard 

shale with ~ 
fine gray ss, 

3-6" Sands tone, gray, f:Lne 
grained, hardjrest is 1-2" 
frags of black shale with 
calcite veins, hard. 
close + moderate fracture. 

C.OMMENTS: 
Fig. 35 

4. • 

DESCRIPTION 

_._ O------------------~--------------~ 
_. _ SAND Y CLAY LOAM, yellowish brown gravell . ,-. 

U1n GREENSTONE, deeply ~o moderately weathere 
III dark yellowish brown with dark brown and 

'-- m. strong brown stains and clay" skins, . 
WI. 11/ alternating firm and soft z$es, texture I::: t"ranges from sandy gravel to gravelly sand 

HII ~ay loam. Very close to close fracture. 
1111 
'Ill 

~PoHIgr~ing_t~..: ______________ _ 

h'k:Tr.J~II~~~y~ENSTONE, deeply to moderately weathere~ 
~ 1\ 1 olive brown to dark grayish green, . 

1flt 
illlI 
lllllllr 

very close fracture. Includes softer 
lenses with texture of sandy gravel. 

':A' -f- sheared rock / 
;;~ 
-.... "·1-20 
~ gouge SHALE and SANDSTONE, b lack and 
..... gray; hard, close to moderate fracture. 
1~~~:Lgouge Includes zones of very closely 
'" ..J._ .. ..... fractured shale and seams of clay ..... ..... gouge. 

. .. .. '" 
~. 
I ::-.("';.' ~25 gouge 

.... ~ 

30 

LOGGED BY: T. FUMAL 

57 



ALTITUDE: 2400' 

DATE: 4/25/75 

LOCATION: 37? 24' 37" 
Lat. 
Long. 122 0 18' 25" 

QUADRANGLE: 7 1/2 

HOLE No. 29 

SITE: SIERRA MORENA 

GEOLOGIC 
MAP UNIT: LAMBERT SHALE 

DESCRIPTION 

~-+o------------------------------~ 

DSTONE, slightly weathered, 
riable to gravelly sand with 
inn angular fragments to 
5 mm, black to very dark 
rayish brown with dark brown 

strong brown discoloration 
fracture surfaces. Close 
very close fracture, moist 

DSTONE, black, fresh, finn, 
os~ to very close fracture. 

0% < 5 mm 

STONE, black, fresh, firm, 
ard to firm, close to very 
lose fracture 50% < 10 mm, 

to 40 mm an ular fra nts 

MUDSTONE, slightly weathered, black to 
very dark grayish brown with dark brown 
to strong brown discoloration on fractur 
surfaces; close to very close fracture; 
friable to gravelly sand with finn angu­
lar fragments to 25 mm; moist. 

5 
----------- --------
MUDSTONE, fresh, black, finn to hard, 
close to very close fracture, moist. 

10 

15 

20 

25 

30 

COMMENTS: Site is located on dirt road bed. Soil 
and weathered rock had been cut . away • 

LOGGED BY: T. FUMAL 

Fi • 36 58 



ALTITUDE: LOCATION: HOLE No. 30 440' Lat. 37" 29 s II" SITE: Long. 122'" 18' 52 11 
PULGAS TUNNEL 

DATE: 4/21/75 QUADRANGLE: 7 1/2' GEOLOGIC 
MAP UNIT: BUTANO (?) SANDSTONE WOODSIDE, CALIF. 

SAMPLE DESCRIPTION 

SANDSTONE, moderately 
weathered, coarse grained~ 
soft and easIly friable, 
l:l.ght gray and pale brown 
with large strong brown 
mottles. wide fracture. 

SANDSTONE, Moderately 
weathered, coarse grained, 
soft and easily friable, 
speckled pale brown Im.d dark 
yellowish brown. Contains 
some large fragments of dark 
brown mudstone. 

SANDSTONE, fresh~ coara,"! 
mostly firm. to soft 

atld friable with some hard~ 
t gray~ moderate to wide 

fracture 

2. 

2.26, 

2. 

DESCRlPTI 

CLAY LOM!, brown, moist 

:':::: k~DSTONE, Moderately weathered, coa:t'se 
,":::: 'rained. soft and easily frlable 

ray and pale brown with 
rown mottles grading to 
rown and brown;. t<1ide fractmr:e, 
5:1udes beds of soft. dark brown 

15 

ANDSTONE, slightly weathered t grayish 
grained soft and friable" 

A1~DSTONE, fresh, coarse 
. frm, with some beds soft and fr ia.b Ie ; 

t gray. moderate to 'wide fracture • 
. udes beds of soft da.rk gray nrudstone, 

BY: 



LOCATION: ALTITUDE: 140' Lat. 37° 29' 38" 
HOLE No. 31 
SIT E: FRENCHMAN'S CREEK 

DATE: 4/24/75 

Lont. 122 0 26t 02" 
QUADRANGLE: 7 1/2 

HALF MOON BAY, CALIF 
GEOLOGIC Qyf 
MAP UNIT: COARSE-GRAINED YOUNGER 

UT 
~ ..... 0 u -. 

SAMPLE DESCRIPTION ~~~E !!t ~ 0 ft DESCRIPTION 
'O:G: "0 - ,; E f 0 :-. o 0 .... ID-.~ (!)..J o .. E 

SANDY LOAM, brown 15-20% ~ 
very coarse sand and fine L 
gravel, granitic, micaceous, 1 82 
low p1as tici ty, medium dry I 
strength., low toughness, 1.5 
moist, dense (SM) 

-
1.5 

SANDY LOAM, dark brown, 10% 1.'88 
ver,y coarse sand, micaceous, J 
low plasticity, medium dry 
strength, low toughness, U1• 
moist, very dense (SM) 

2 25 
QUARrZ DIORITE GRUS, deeply ~ 
weathered, mottled white, 
very pale brown, and ye11ow- 1.~' 
ish brown, soft and easily 
friable to very coarse sand.-­
and' sandy clay loam, wet. 

2 

--
6 

5.5 
QUARrZ DIORITE, hard, 40-50 
% ferromagne:sian minerals, 7 
mostly altered to chlorite, 
plagioclase strongly ~.52 
sausseritized. 0-9" fracture 
at 4-5" 9-16" fractured 1-3' 

, . O------------------------------~ .-'- COARSE SANDY CLAY LOAM, dark brown 20% 
=::';:'=::rcoarse sand, low plasticity 
:'.:: :: ~rading to: 
- ...... SANDY LOAM, 10-20% very coarse sand 

~ ... ' .. ~ranitic, micaceous, low plasticity 
48 - :: .. ::~ dense (SM) 

....... Includes beds of GRAVELLY COARSE SAND, 
-.•..• I- 5angu1ar to sub angular , white, very 
.... -. wale brown and dark red, no mica. 
~ ..... 
_ ••••• i'" 

~ .... 
~ -<~'-'~ 10 

;--S-:;.:.~ .QUARrZ DIORITE GRUS, deeply weathered, 
.' .. \ ;: '···.l~· soft and easily friable to very coarse 

{?:\"::. sand a~d sandy clay loam; mottled white, 
~ S~~~~ yery pale brown and yellowish brown. 

.. ~.~.! .. :-.. : .::: ... . 
·-;1 ...... /. ..... ~ I· .:,., ,,~: •• I-i iJ .... ~.~ 
:~.;\ ;:;-.: QUARrZ DIORITE uR.U~, Moderately .,.... .. . 

-,'~.:.if: .. weathered, most is easily friable to 
~~;~~ gravelly coarse sand, some is hard with 
::X:.:~· iVery close to moderate fracture. 
::.~~::: : 
.. ·:.·i"':· 
t!.~~~ i" 
~; ::;:.-; ~ 20 ...... ", 

~1A.~ ~UARrZ DIORITE, fresh, hard, moderate 
~;~! fracture, gray and black 
~ l."'/ 
~.,~-
''''l'''~ .. ,,<. 
\~ ~"I '&>' '.1 \ .. 
~ ~/(!-25 
" .. ;, 't 
) ..... "1'" 
\/~!.I 

:\ '\~\ .. ... -no 
~~::"I 
.(, A I fQUARTZ DIORITE, hard, strong a1 tera t ion 
I~,r of ferromagnesian minerals and p1agio-
" "\ ~t,1 c1ase, close to moderate fracture,mott1ed 

mn ,\?r~lf green and white. 

i II<:!I "'~;-{\ 

or • 
COMMENTS: Site is on stream terrace approximately LOGGED BY: 

T. FUKAL 
10 m above oresent st.re1llll.. Fig. 38 60 



LOCATION: HOLE No. 32 ALTITUDE: 50' Lot. 37~ 30' 56" SIT E: HALF MOON BAY TERRACE 

DATE: 4/23/75 

LQno. 1220 29' 50" 
QUADRANGLE: 7 1/2' 

MmTARA MTN., CALIF. 
GtOLOGIC Qof COARSE-GRAINED 
MAP oN.IT: OLDER ALLUVIUM ; ,. ,?) , 

.- ..... r u .-:::: 

SAMPLE DESCRIPTION ~~.~ i~ l i: !i DESCRIPTION 
~o:: ~e iii" I ~ ~..J lete 

~ 
~ANDY CLAY LOAM, grayish brOW1 V. 
~ith common, large, strong ~.84 
prawn mottles; 15-20% very 
coarse sand, medium p1asticit 
~igh dry strength, medium 
!I.oughness, moist, very stiff 
(CL) 

pLAY. LOAM, yellowish brawn, 
~nd SANDY LPAM, brawn, 15-
20% very coarse sand 

~AND, dark grayish brawn, 
poorly sorted, mostly medium 

1 

.5 

f-­

~92 

1 

-
.5 

-

5 

~o coarse size, granitic < 

(SW) .~ 

t;ton:-p1astic, very dense. 

V 
~ANDSTONE, Very fine grained, ~ 
~i1ty, dark olive gray, soft, 

"';OMMENTS: 
Fig. 39 

_~_ O--------------------------------~ 
"- .. - CLAY LOAM, very dark brawn with many 
1-,'- rUne white mottles (soft feldspar) 
::::=·!grading to: 
_0 - SANDY CLAY LOAM, grayish brawn with 

24 r ':"-:-':-:!§trong brown mottles (CL) medium p1astici IY 
0- 0- !moist: 

.~:,:;: SANDY LOAM grading to: 

:~ :"0: SXND and GRAVEL, white to reddish brown o 0 

4:o·~gu1ar to subangu1ar, granitic · . o •• 

1 .. ..:: 7 SAND, strong brawn to brown, poorly 
'0::0 'Sorted mostly medium to very coarse, 
· • granitic, wet. Contains thin beds of 

I==f~' ~o;:o rsandy loam, clay loam, and green, 
83/F= ,::.~:'.~ IOmicaceous silt loam. (SW) 
10 ~ ..... " 
~ ,. .. . .. .. 

.. .... . 
o '. 

• • 0 · ... 
l::··~ .... 
,.:.:: I~ ........ . .... ... .. 

• 0 ':0 SAND, dark grayish brown, poorly sorted, 
:. • mostly medium to coarse size with some 
o· • thin beds of fine sand; granitic, non-

:" p1as tic, wet, very dense (SW) 

80 I ". 4l 0 "0' ~20 
• 0 0 

. · . 
: 0 10 

· . .. . .. 
. ' '0: ISAND. fine. blaCK 

~STmE, very fine grained, silty dark 
::::: olive gray, soft, wet. Contains 
.. 0 "Isome thin, cemented layers and beds of 

":::.: shell fragments. 
F . 

.... . 1-

60 I "::::.1-30 
/~ 

l~' 

LOGGED BY: 
T. FUMAL 

61 



ALTITUDE:' 500' LOCATION: ., , " 
Lat. 37 41 50 

HOLE No. 
SITE: 

33 
VISTA GRANDE 

LORg.122° 27' 22" 
QUADRANGLE: 7 1/2' 
SAN FRANCISCO SOUTH, CALIF DATE: 4/30/75 GEOLOGIC COLMA/FRANCISC AN ss 

MAP UNIT: .' 

SAND, yellowish brown" well- ~ 
sorted, medium to fine grainEd;' 
very dense, moist; 30% dark '" 
minerals V 

~ 
.5 . 

-
.5 

1 

-
3 

.-

I--

3.5 

-

3.5 

~ 

4 

7 '--

DESCRIPTION 

~.-+O------------------------------~ 
SAND, yellowish brown, well sorted, 

. · . 
84 • 

§§:.:~ 
' .. : . ~ 

medium to fine grained; very dense moist 
30% dark minerals • 

.: : 1-5 
. - . · .. 

· · . · '. 

· · : 10 
· ' · .... . '. . 
· . 

" . . . 
" .. ' -US 
" . · ... -
-1- SANDY CLAY, light yellowish brown, hard .-.-

----
.:::: SANDSTONE, dark brown, hard, medium to 
· .... ~ 20 fine grained; moderate to wide 
..... fracture. Includes some thin layers of 
.... hard, dark brown shale. 

· .... 
25 

.. .. . 
.... 30 

COMMENTS: Rapid water loss in: fractured sandstone 
from 18.9 m to about 25 m. 

LOGGED BY: T. FUMAL 

Fio. 1..0 t:.? 



ALTITUDE: 995 LOCATIOr:tfo 34' 48" 
Lat. 121 I) 55 I 29 11 

Long. . 

HOLE No. 
SITE: 

DATE· 
412(75 

QUADRANGLE: 7 1/2' 
NILES, CALIF. 

GEOLOGIC 
MAP UNIT: 

MlJRRI SON CANYON 

CLARm'lONT SRilLE 

SAMPLE DESCRIPTION 

AY LOAM and SANDY CLAY LOAM 
grayish brown, poorly sorted, 
up to 30% very coarse, angu­
lar sand and 10% angular 
gravel of hard, brown afliceo 
hale; high dry strength and 

plasticity; moist, very 
stiff , 

SANDSTONE, very dark brown, 
very fine grai.ned t quite 
firm, ~oftens on wetting to 
very fine loamy sand, mod­
erate to close fracture, 
moist, 

J very dark brown, 
fine grained. quite 

firm, softens 
very fine 
saulple hag 1 

COMMENTS: 

2 

3 

5 

4 

I; 

DESCRIPTION 

SURFACE -Litt"n:ed with fragl3 of 
hard, la:minated~ stl1eeous sha,le 

_ .. _ 0 -.,---,"~-,-,--.""",,,,,-.,,--,~,,,,.,,,.,,--~.,,.,,-.--,,,.,,-,,,.--"""---,,,.,,-,,--4 
·-··-C1.AY LOAM, mottled gr,.:;,y and hrown. 

stiff~ molaL 

to. 
gray 60-70% shale 

LE. very dark brown firUl to haxd , . . -= very closely frsf.::tm:.ed 
- _ (strong brown stains em 

o fresh. 

SA.~DSTONE, very dark brown ~ vt2!ry 
rainea, ISO ft. 
___ , _ __ ___ '. _________ ' .... " .......... _OAW 

: ':. '.: SANDSTONE, very dark brown, very fine 
":::.', rained, quit€! firm. softens on wet 
>::::. ~~(:ture. Spacing is predominantly 
•.... ~erate to wide. 

25 

:so 

T. FU~.l;L 



ALTITUDE: 165 LOCATION: HOLE No. 35 
.. L.O"t. 31" 41' 42" SITE: LAKE MERCED COUNTRY Long.· 122 0 28' 24" 

QUADRANGLE: 7 1/2' ·GE.OLOGIC 
DATE: 4/28/75 SAN FRANCISCO SOUTH, CALIF. MAP UNIT: COLMA FORMATION 

SAMPLE DESCRIPTION 

AND. yellowish brown, well­
o"rted. fine to medium graine 

rounded to subrouncled arkosic 
ith 20% dark minerals, 
ery dense. (SP) 

ANQ, dark yellowish brown, 
ell-sorted. fine to medium 

grained, rounded to subrounde 
30% dark minerals, mois t, 
very dense. (SP) 

SAND, dark yellowish brown, 
ell-sorted, fine to medium 
rained, rounded to suhrounde 
0% dark minerals~ moist~ 

(SP) 

1.97 

1 

.5. 

1 

1 

1 

!::! 
.t;;; 
a. D> 
13 0 
<!; ...I 

.' . · . · .' · . . 
: .. I · . 
· . · . 

· : .. ~ 
-.-~­... _._a · . . · . . .-.­
-"-" · . 
e: • t 

DESCRIPTION 

SAND, dark brown, fine grained loose 
slightly moist, grading to: 
SAND, strong brown with iron concret:i.I::rl1s 

SAND. dark yellowish brmm. well--sorted, 
fine to medium grained, rounded to sub-­
rounded, arkosic with 20-30% d<'lrk m.in­
sra1s f moist, very dense 
Includes some thin layers of denser 
clayey sand. 

· .: 10 . " · , · . · " 
• ,. >1'. 

· . 
· . 

. : ~ 15 
· · . . 

. · . 
· .. 
· . · . . ' . 

" · . · ., 
- ., 

· .. · . · , · .. 

20 

Strong brown . 

25 

30 

• T. FUl:rAL 



BLACKBERRY FARM 

ALVISO RACEWAY 

VERTICAL VERTICAL 

OJ OJ OJ 0.1 

F .. ~:,· .. "'·" 
~ \ ' ...... 

i*H4--
~ 

2··~1M __ 

7.5 , 

100l-A"-"'I"1''''''-- ~' 
i 

12. 

22 22..5 

25.0 ",. 25.0 " 
" -

27.5 

29, r. 
" 

Fig. 43 
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JOHN MUIR SCHOOL 

Fig. 

VERTiCAL 

0.1 

i-'+H j++l-+_.­
.! 

LOWRY ROAD 

0.1 , 
{-tlH 



HAYWARD SINK 

H, 

01 

r+t1-tH-+-
l" 

l'ig. 

VERTICAL 

~--

~~-­
I 

~ 
! 

I 
~)(:~;~.;~~ 
I 

i 

~~'{}/~~i\£1'-' 
:'-''; 

~-, 

':i ;i 

10.0 ~~1:,(~X~'::, 
i 
I 

!2.5~~(y~~ 
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175 r ~'\J; ;\.t :\J;V 

! 'J ',; 

ZO.O (~l~\)Y<,~ 
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VERTICAL 

0.' 
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Fig. 48 



PALO ALTO SQUARE 

Q.i 
;'-t+otH+tt--, 
I ?\ J' 

~JI~~ 
~ . \j 

i 
r';'\~'~'-"~ 
i 
~P':l;:~ 

~~}\"~ 
I 
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I , 

j ~. 

! 
~-

Fig. 49 
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MONTGOMERY SCHOOL 

OJ 

Fig. 51 

VERTiCAL 

rHH~' 

1M. 
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H, 

STEVENS CREEK QUARRY 

VERTICAL 

OJ 

, , 

'. 
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cAL STAlE HAYWARD 

H, !-it VERTICAL 

~-"lr:>::v .. >-
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i 
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! 
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OLIVER SALT WORKS 

VERTICAL 

2.0 

4.0 ~ .. ' 

8.0 

10.0 

12.0 

12.8 

Fig. 55 
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2.5 

5.0 

7.5 

10.0 

12.5 

14.5 

16.0 
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20.5 

22.3 

24.0 

26.0 

28.0 

30.3 

H, 
OJ 

11111111111 
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H, 
OJ 

111111111 

Fig. 56 

VERTICAL 

OJ 



MiTCHEll PARK 
fO(lTH ILLS PARK 

VERTiCAL VERTICAL 

Fig. 57 



SIERRA MORENA PUlGAS TUNNEL 
VERTiCAL H, VERTICAL 

~lJYjV\~t;'" 
I 

: ·i!' 

r-·"J,~\riTi; 
I 

F1.g. 60 



FRENCHMAN'S CREEK HALF MOON BAY TERRACE 

H, VERTIGAL H, VERTICAL 

ell "" ... 01 

lig. 61 

~.r\ 
29.6 , , " 

~ \J 

Fig. 62 
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TABLE 1 

TRAVEL-TINES .,.0 AVERAGE VELCl:ITIES 

SITE NO. 13 ALVISO RACEWAY DATE LDGGE) 7-2-75 
PLANK 01S1. 2.0 PLATE 0IST- 2.0 AVE ORIGIN :O~Rs 0.002 

DEPTH 

U .. 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
20.0 
2r.5 
25.0 
21.5 
29.1 

. DEPTH 

1M' 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
2.0.0 
22.5 
25.0 
27.5 
29.1 

ORIGIN 
CORR 
IS' 

0.002 
0.003 
0.002 
0.082 
0.002 
0.002 
0.003 
0.002 
0.0'02 
0.002 
0.002 
0.003 

FIRST S 
PEAl( 
cst 

0.023 
0.032 
0.041 
0.058 
0.069 
0.080 
0.892 
0.099 
0.108 
0.117 
0.125 
0.133 

(H) - metres 

(S) - seconds 

CO~ - corrected 

FIRST S 
ARRIVAL 

( S • 

C3RR 
SPEAK 

C S' 

0.018 
0.029 
0.039 
0.057 
0.068 
0.079 
0.091 
0.098 
0.107 
0.116 
0.124 
0.132 

0.018 
0.028 
0.036 
0.052 
0.065 
0.01. 
0.085 
0.092 
0.101 
0.111 
0.119 
0.121 

P TINE 

cSt 

0.001 
0.007 
0.009 
0.010 
0.012 
0.013 
0.014 
0.015 
0.016 
0.011 
0.019 
0.021 

CCRR 
STINE 

CSI 

0.014 
0.026 
0.035 
0.D51 
0.064 
0.)73 
0.084-
0.091 
0.100 
0.110 
0.118 
0.126 

C;,HR 
P TIME 

(S» 

0.005 
0.006 
0.009 
0.010 
0.012 -
0.013 
0.014 
0.rU5 
0.016 
0.tH1 
0 .. 019 
0.021 

4VE VEL 
S "AtE 

C 141 S, 

130 
194 
211 
L ~1 
195 
205 
231 
21~ 
224 
226 
232 
234 

ltEi:L 
P ~AtE 

(14/S' 

1t51 . 
1!J9 
8~l 

1310 
135ft 
1160 
12!JO 
1)\0 
1410 
1'1t!t 0 
1450 
1,.20 

(HIs) - metres per second 

AVE VEL - average velocity 

77 



TABLE 2 

TiU, VE l-T I ME S AND A'tERAGE VELOCITIES 

SITE NO. 14 BlACKBEiU V FAPM DATE In:;:;FO 1 ·-15 
PLANK DIST= 1.8 PLATE DIST= 2.0 AVE' O~ fGI" c::n ~l1l\ Oli'lOO3 

DEPTH ORIGIN FIRST S CO~~ ~VE VEL 
CORR. ARRIVAL 5 TIME S WAVE 

uu ts» « S» (S. PUS) 

Z .. 5 0.003 0.017 0.J14 un 
5.0 0.D03 0.021 0.020 251 
1.5 0 .. 003 0 .. 024 I) .023 321 

10.0 0.003 0.030 0.030 33B 
12.5 0.003 0.036 0 .. 036 3;0 
15.0 0.00.3 0.042 0.042 359 
11.5 0.003 0.049 0 .. Of't9 359 
20.0 0.003 0.052 0.052 386 
22.5 0.003 0.056 0.056 ~j3 

25.0 0.003 0.059 0.059 424 

DEPTH FIRST S (OPR P TIME COIlR AVE VEL 
PEAK SPEAK P TtME P W~VE 

Oon ( S. (S) (S, « s » (!Ill S» 

2.5 0.022 O.CH8 0.012 0 .. 009 266 
5.0 0.028 0.026 D.C)!" 0.013 384 
1.5 0.031 0 .. 030 0.014 0 .. 014 55,. 

10 .. 0 0.038 0.1)31 0.016 0.016 631 
12.5 0.0"" 0.044 0 .. 018 0.018 703 
15.0 0.050 0 .. 050 0 .. 019 0 .. 019 1~~ 

11 .. 5 c).OS5 0.055 0.021 0 .. 021 838 
20.0 0.058 0.058 0.022 0 .. 022 'H3 
22 .. 5 0.062 0.062 C). 023 0 .. 023 962 
25.0 0 .. 065 0.065 O.021t O.O2~ 13,.0 
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TABLE 3 

TR4VEl-TIMES AND AVERAGE VELOCITIES 

SITE NO. 15 JOHN MUI It SCHOOL OATE lO~GE!) 1-8-15 
PLANK OISTs 2.0 PlAff OIST- 2.3 Aye O~IGJ~ CJ~R- 0.004 

DEPTH 

U4J 

2.5 
5.0 
1.5 

10.0 
12.5 
15.0 
11.5 
19.9 
22.5 
25.0 
21.6 
29.4 

OEPTH 

(HI 

2.5 
5.0 
1.5 

10.0 
12.5 
15.0 
11.5 
19.9 
22.5 
25.0 
21.6 
29.4 

OR t GIN 
CORR 
CSt 

0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 

FIRST S 
PEAl( ( S, 
0.021 
0.030 
0.644 
0.049 
0.055 
0.864 
0.012 
0.081 
0.091 
0.100 
0.109 
0.113 

FIRST S 
ARRIVAL 

(S, 

0.015 
0.024 
0.034 
0.044 
0.048 
0.051 
0.066 
0.013 
0.084 
0.093 
0.102 
O.lO~ 

CORR 
S PEA< 

c S » 

0.016 
0.028 
0.043 
0.048 
0.054 
0.063 
0.012 
0-.081 
0.091 
0.100 
0.109 
0.113 
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P THE 

c S, 
0.010 
0.014 
0.011 
0.019 
0.022 
0.024 
0.026 
0.029 
0.031 
0.033 
0.034 
0.035 

CO~1t 

S TIME 
C s, 

0.312 
0.022 
0.033 
0.043 
0.041 
0.056 
0.066 
0.013 
0.081t 
0.093 
0.102 
0.106 

CORR 
P Tf ME 

(51 

0.008 
0.013 
0.016 
0.019 
0.022 
0.024 
0.026 
0.029 
0.031 
0.033 
0.034 
0. 035 

lVE V~L 

S W~VE 
('41es, 

213 
224 
228 
231 
!~3 
265 
2~6 
213 
2!t8 
269 
211 
211 

AVE VEL 
p "Ai~ 

(MI S, 

320 
384 
'56 
536 
515 
~33 
611 
~3!J 
118 
759 
!H3 
841 



TABLE 4 

TRAVEL-TIMES l~O AVERA~E lOCITtES 

StTE NOa 16 lO~V ROAD 
PLANK OIS'~ 2.0 ITE BY 2.0 ~ 

nEPTH 

285 
5.0 
1. '5 

10 .. 0 
1211> '5 
15 .. 0 
11",5 
20 .. 0 
22 .. 5 
25.0 

2 .. 5 
5,.0 
1 .. 5 

10 .. 0 
12 .. 5 
1 0 
11 .. 5 
20 .. 0 
:2 2,. 5 
25 .. 0 

O~HaN 
:mlR 
«Sd 

0 .. 002 
O<l!O 
0 .. 002 
0 .. 002 
0 .. 002 
0... Z 
0 .. 002 
0",002 
0 .. 002 
0 .. 002 

FIRST S 
PEAl( 

« s. 
0 .. 021 
0.040 
0 .. 054-
0 .. 066 
0 .. 016 

O .. O'lJ8 
0 .. 101 
O .. 11"r 
() .. 125 

FiRST 5 
A~~IVU. 

is) 

O·,,06B. 
0 .. 070 
04> 08i 
(l. 1 
0 ... 100 
D .. lH) 
0 .. 118 

CORR P fl 
SPEAK 

(Sd (S) 

o .. o;n 
0 .. 031 

o 
065 

0.015 0 .. 
0 .. 086 0 .. 
0 .. 091 
0.106 

111 
0 .. 1 0,.;; 

0,,011 
0iil10l2 
I) >. 0 It" 
0., 
0 ... 069 

oao 
1)",090 
O",l!lO 
0 .. 110 
(}",118 

CO~>R 
p 'n 

« 5 ~ 

009 
O .. Ol6 
O .. (H8 

o 

!) 

0 .. 021 
0 .. () 

1-~-15 
~.:\i: '002 

A.'! f: II 
S wa 

~ ~I $. j 

!\?5 
153 
1.58 
~61 
.no 
186 
1:ii3 
200 
21) 5 
212 

AVE VEL 
P IU~E: 
p~, S) 

2~6 
316 
fo.:HJ 
,:l:J 
57'5 
t;51 
104· 
113 
fBS, 
895 



TABLE 5 

TRAVEL-TIMES A" 0 AVERAGE VElO: IllES 

SITE NO. 17 HAYWARD SINK DATE i. O:;GE!) 1-28-15 
PLANK DISTs 2.0 PlATE 01 ST= 2.2 AVE O\IGIN :O~R= 0.004 

OEPTH OR tGIN fIRST S c: Ol. ~ at: tEL 
CORR AR~IVlll S TI ME S WAVE 

(Mt ( S. (S, f 5' ''4' S, 
2.5 0.004 0.044 0.034 12 
5.0 0.003 0.053 0.049 1)1 
1.5 0.004 0.061 0.065 115 

10.0 0.004 0.018 0.011 130 
12.5 0.004 0.090 0.089 143 
15.0 0.004 0.102 0.101 148 
11.5 0.004 0.110 0.109 159 
20.0 0.064 0.120 0.119 1~7 
22.5 0.004 0.130 0.130 t13 
25.0 0.004 0.138 0.138 131 
21.5 0.004 0.145 0.145 190 

.. OEPTH fIRST S C~RR P TIME C()~R AiE VEL 
PEAK SPEAK P TIME P W'V; ( H. ( S, ( S, IS' « S' ,,,,S, 

-2.5 0.052 0.041 0.012 0.009 217 
5.0 0.061 0.051 0.012 0.011 455 
7.5 0.075 0.013 0.013 0.012 !»CH 

10.0 0.081 0.085 0.014 0.011t 131 
12.5 0.099 0.098 0.015 0.015 3ftb 
15.0 0.111 0.110 0.011 0.011 891 
17.5 0.119 0.118 0.018 0.018 (119 
20.0 0.130 0.129 0.019 0.019 10~0 

22.5 0.139 0.139 0.021 0.021 1080 
25.0 0.148 0.148 0.022 0.022 1140 
21.5 0.156 0.156 0.023 0.023 1200 
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TJlJ3LE 6 

SITE "'1ft .. 18 ~'ARKWA 'f r t)JII.yr-: L ~~ ) '1'-2q~'7') 

PLANK (HST= 2 .. 0 PtAiE S 1'"" l~4 AVE fiR i:"i C:H~. ::t O",orn 

OEPiH ! GiN F!RSf $ C R tVE 
CORR tl.r,un !t!'. 

" ~ r&~,,,r:: 

Uil\~ € S) ( S ~ ~'4ft;:) 

2 .. 5 0 01,'* Q,,(Hl 2'28 
5 .. 0 0 .. 001 0.,025 0,,02:3 215 
1' .. ~) 0 .. 001 l} .. f) 1)",()33 2ZH 

10 .. 0 0 .. 001 il,. ()4-3 nl 
12 .. 5 0 .. 001 O,,05t~ 230 
15 .. 0 0 .. 001 0.,060 24[3 
1'1 .. 5 0",001 (I y 65 210 
20",1 0 .. 001 0.,011 2:s3 
22 .. :> 0 .. 00', 0 .. 01'1' 293 
25 .. 0 O .. tHH 0 .. 083 0 .. 083 302 
21 .. 5 0 .. 007 0 .. l 0 .. 190 30f, 
28 .. 9 0 .. 001 0,.093 0 .. 093 311 

DEPTH F lQ.S r s ,. R f1 -rtME C::-H~ 1\\1 :: V:l " 
P fAK 5 ?EtlK P n po \'laVE 

( M~ « S. ( S') ~ 5 ) n; ~ (~I S ~ 

2 .. 5 0 .. ·02.5 •. 012 0 .. 009 286 
5li10 o iii Ollt i}", 3 6 
1 .. 5 0.041 0 .. 0 .. 016 +92 

10 .. 0 I) 'IJ I) 49 0 .. a: 511 
12 .. 5 0 .. 062 0 .. 061 0 ~36 
15 .. 0 0 .. 066 065 :3 660 
11 .. 5 0 010 7'Je. 

",0 016 0.. 016 0 .. 029 !)9ft 
22 .. 5 0",083 o"o~n 040';1 4 
25 .. 0 ()'" 089 0.,:]46 5\.5 
21 .. 5 1) .. 095 587 
28 .. 9 0 .. 098 \),d:F.B 0 .. (J48 !f.)!'g, 



T I~es A~D A'll 

~!)'" 19 

0.0 

2,,,,,5 . 
01 

1 .. 5 
l () 
12.,,5 
1.5,,0 
11 .. 5 
2. (\) 
21 .. 5 
25 .. {)1 

::; 
29,,8 

'5 
5eO 
7 .. 5 

o 
12" 5 
1 I) 

11~5 
() 

25,,0 
21'll5 

8 

()IS!= :2 .,0 

mUGtN 
COR~ 
( S ~ 

G .. () 
0.010 
O .. Q 11 
O"Ott) 
G .. I.BO 
O"CHO 
0.010 
0 ... 010 
0 .. 010 
0 .. 010 
0 .. 010 
0 .. 010 

fIRST S 
AI( 

« s» 

0& 025 
0 .. 028 
0,,035 
I) .. OI~3 

0 .. 051 
0.060 
0 .. 069 
0 .. 019 
0 .. 081 
0 .. 
o .. lll 
0 .. 110 

ti~lJ\~ 

{;;d 

if)" IJ?n 
(l"O'll"3 

r~q~ 

,,1 

t. ~ 
SPEAK 
([ $ jj 

83 

(1·,,(142 
o 

o 10 
(J, -Y B 
o ",(HH 
O.,01~3 

fi, lG 1 

Ill:f;!. 
p 'n~E 

~ 5 ~ 

[) 8-1~15 
CJil:Q::: 0.,010 

JJ\VE VEL 
S ~~IJE 

PH'S~ 

ll4 
2 
299 
309 
294 
)09 
293 
2S1 
289 
2!H) 
~:H 
295 

A\i'f; V::l 
P' W~.VE 

~ IU 

2f}6 
"fll 
~ 

561 
633 
688 
"105 
113 
83& 
!H5 
9i9 
}!;:3 



TABLE 8 

TR4VEL-TIMES AND AVERAGE VELOCITIES 

StTE NO. 20 MISSION PEAK ~ATE LOGGED 8-5-15 
PLANK DISt. 2.0 PUTE DIS1* 2.0 AVE O:tIGlfII CORR: 0.002 

OEPTH 

(M' 

2.5 
5.0 
1.5 

10.0 
12.5 
15.0 
11.5 
20.0 
22.5 
25.0 
21.5 
29.8 

DEPTH 

eM' 
2.5 
5.0 
1.5 

10.0 
12.5 

. 15.0 
11.5 
20.0 
22.5 
25.0 
21.5 
29.8 

DIU GIN. 
CORR·· 
C S I 

0.002 
0.002 
8.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.002 
0.002 

FIRST S 
PEAl<. 

( SI 

0.011 
0.018 
0.019 
0.026 
0.030 
0.034-
0.036 
0.040 
0.(M.2 
0.0'"5 
0.01t1 
0.049 

FIRST S 
ARRIVAL 

( SI 

C)\1t 
SPEAK 

«S, 

0.013 
0.017 
0.018 
0.025 
0.030 
0.034 
0.036 
0.()40 
0.042 
o .01t5 
0.047 
0.049 

0.012 
0.011t 
0.015 
0.019 
0.023 
0.027 
0.030 
0.03~ 
0.036 
0.031 
0.039 
0.041 
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P TIM: 

(SI 

0.009 
0.010 
0.012 
0.012 
0.013 
0.014 
0.015 
0.016 
D.D17 
0.018 
D.018 
0.019 

CO~R 
S n'4E 

(S, 

0.009 
0.013 
0.J14 
0.019 
0.023 
0.:> 21 
0.030 
O.J34 
0.036 
0.031 
0.039 
O.Oltl 

CORR 
P TIME 

(S. 

0.001 
0.009 
0.012 
0.012 
0.013 
0.011t 
0.015 
0.01& 
0.011 
0.018 
0.018 
0.019 

AVE VEL 
S waVE 

C MIS) 

268 
386 
52Cl 
539 
552 
562 
588 
592 
&28 
619 
1)9 
lZ9 

AVE VEL 
P WAV-=: 

(\1/5' 

355 
538 
6,.6 
8~:) 

913 
1080 
1110 
1260 
1330 
1390 
1530 
1570 



TABLE 9 

TRAVEL-Tu,es ~ND AVER_GE VELOCITIES 

SITE NO. Zl MONTGOME~ Y S:HOOL 'ATE lOGGE' 8-6-15 
PLANK DIST- 2.0 PLATE DIST- 2.0 _VE ORI3'~ C)~~. 0.004 

DEPTH ORIGIN FIRST S CORR AVE veL 
CORR ARRIVAL S T'14E S waVE 

, M' (S' (S' (S, ( 14/S' 
w 

2.5 0.001t 0.011 0.013 13!» 
It. 2 'O.oe3 0.020 0.l18 230 
5.5 0.004 0.026 0.025 . 223 
6.5 0.001t 0.028 o .l21 Z~1 
1.6 0.001t 0.032 0.031 2~1t 
8.1 0.004 0.035 0.034 253 
9.7 0.004 0.0ft.1 0.040 21t0 

10.8 0.004 0.046 0.0ft.5 231 
12.0 0.004 0.051 ().O50 231 
13.0 0.004 0.052 0.052 252 
Ilt.l 0.005 0.051 0.057 259 
16.3 0.004 0.062 0.062 26ft. 
11.5 0.004 0.065 0.065 ~70 
20.0 0.004 0.073 0.013 21~ 
22.5 0.004 0.081 0.081 218 
25.0 0.001t 0.088 0.088 284 
26.0 0.003 0.091 0.091 28& 
21.0 O.OOIt 0.093 0.093 ~~D 
28.0 0.D03 0.096 0.D96 291 
30.0 0.003 0.100 0.100 330 

DEPTH FIRST S C3RR P TIME ClRR AVE VEL 
PEAK S PE AI( P TI ME P wav: 

(M' (S, (S , (S, CS, C ~,s ) 

2.5 0.023 0.018 0.011 0.009 291 
1t.2 0.025 0.023 0.012 0.011 381 
5.5 0.036 0.03ft. 0.013 0.012 it50 
6.5 0.037 0.036 0.014 0.013 It!) 5 
7.6 O. Ottl 0.0ft.0 0.015 0.115 523 
8.1 0.042 0.041 0.016 0.016 551 
9.7 0.Olt8 0.041 0.018 0.018 550 

10.8 0.052 0.051 0.019 0.019 518 
12.0 0.051 0.056 0.020 0. 020 !»08 
11.0 0.058 0.051 0.020 0.020 651 
lit. 1 0.063 0.063 0.022 0.022 ~74 
16.3 0.068 0.068 0.021 0.023 11ft. 
17.5 0.811 0.071 0.025 0.025 73ft. 
20.0 0.080 0.080 0.021 0.021 1~\ 

22.5 0.088 0.088 0.028 0.028 806 
25.0 0.095 0.095 0.029 0.029 !)!.4 
26.0 0.098 0.098 0.010 G. 030 869 
21.0 0.100 0.100 0.030 0.030 ~)2 

28.0 0.103 0.103 0.031 0.031 905 
30.0 0.101 0.10·1 0.032 1.032 939 
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TABLE 10 

TRAVEL-Tl MES A~ 0 AVE~AGE VElOCI TIE S 

SITE NO. 22 STEVENS CREEK QUARRV DATE llGGED 8-1~15 

PLANK DIST- 2 .. 0 PLATE 01 ST: 2.0 AVE OH:HN :OfHt'" 0 ... 002 

2 .. 5 
5 .. 0 
1 .. 5 

10 .. 0 
12 .. 5 
15.0 
11 .. 5 
20 .. 0 
22 .. 5 
25 .. 0 
21 .. 5 
29.5 

DEPTH 

un 

2.5 
5.0 
1 .. 5 

10",0 
12 .. 5 
15 .. 0 
11 .. 5 
20 .. 0 
22 .. 5 
25 .. 0 
21 .. 5 
29 Jii I) 

ORIGIN 
CJRR 
.( S ) 

0 .. 002 
0 .. 002 
0 .. 002 
0 .. 002 
0.002 
0 .. 002 
0.1)02 
0.002 
0.002 
0.002 
0.002 
0 .. 002 

FIRST S 
PEAK 

(S) 

0.010 
0.012 
I).Ot5 
0.018 
0 .. 020 
1).022 
0 .. 025 
0.021 
0 .. 030 
0.031 
0 .. 034 
OlD 035 

FIRST S 
~l 'l I V\ l 

COl R 
SPEAK 

C S) 

0.008 
0 .. 011 
0 .. 014 
0.1>1.8 
0 .. 020 
0.022 
0 .. 025 
0 .. 021 
0 .. 030 
0.. 031 
0 .. 034-
0.035 

(S. 

0.006 
0.008 
O. CHI 
0.013 
0.015 
0.011 
0 .. 019 
0.022 
0.025 
0.()26 
0.029 
o .. Ol() 

P TIME 

C S) 

0.005 
0.006 
0.006 
0.00:1 
0 .. 008 
0.009 
0.009 
0.010 
0.011 
O.Oll 
0.013 
0.011 

0.005 
O.GOl 
0 .. 011 
0 .. 013 
0.015 
0.011 
0.019 
0.:322 
0.025 
0.026 
0.029 
0.030 

C)~R 

P Tt~E 
« S } 

0 .. 00" 
0 .. 006 
0.006 
0.001 
0 .. 008 
0110009 
0.009 
O.tHO 
fI.OU 
0.012 
0 .. 0 13 
O.(),U 

.lifE \fEt 
S III IHIE 

(14/5' 

5~3 
6'13 
105 
184-
~\3 
!J~ 0 
927 
~13 
;::n 
9~ ft 
950 
985 

IWF \I:: l 
P WAVE 

{ t41 S» 

640 
!Hl 

1290 
1,.;0 
1580 
1680 
l~,J 

2010 
2)50 
2090 
2120 
l210 



TABLE 11 

TRAVEL-TI ME S AND AVERAGE '1ELOCn lES 

SITE NO. 23 CAL STATE HAYWARD (UTE LOGGFD 8-19-75 
PLANK. OIST= 2.0 PLATE {)lST: 2.a AVE ORIGtN ':')RR: 0 .. 004 

OEPTH 

2.5 
5.0 
1.5 

10 .. 0 
12.5 
15.0 
11 .. 5 
20 .. 0 
22.5 
25 .. 6 

DEPTH 

2.5 
5 .. 0 
185 

10.0 
12 .. 5 
l!L.O 
11.5 
20.0 
22 .. 5 
25.b 

ORIGIN 
CORR 
(5) 

0.004 
0 .. 004 
0.004 
0.004 
0.004 
0.Otl4 
0.004 
0.004 
0.004 
0.004 

FIRST S 
peAK 

(S) 

0.021 
0.026 
().039 
0.Oft1 
0.042 
0.046 
0.050 
0.052 
0.056 
0.059 

FIRST S 
~RR.tVAl 

« S) 

o.cns 
0.021 
o.o:u 
O .. 03ft 
() .. 035 
O.04() 
0.044 
0.045 
c).Olt8 
0.052 

Cl\/t 
SPEAK 

C S a 

0 .. 016 
0 .. 024 
0.038 
0.040 
0 .. 041 
0 .. 046 
0.050 
0 .. 052 
0.056 
0 .. 059 

0"1 ,:; ; 

CSt 

0.010 
0 .. 013 
0 .. 015 
0.011 
0 .. 019 
0.020 
O.()2~ 

0 .. 024 
0.026 
0,,028 

0 .. )14 
0 .. 019 
0.030 
0.033 
0.035 
().:>40 
0.044 
0 .. 045 
0.048 
0 .. 052 

COA,~ 
P TIME 

( s» 

0.008 
0.012 
0.014 
0.011 
0.019 
0 .. 020 
0 .. 023 
0 .. 024 
O .. 02~ 
0 .. 028 

lllE VlEl 
S WAVE 

('4/5. 

111 
256 
250 
299 
361 
318 
tt()!) 
446 
410 
~~3 

AVE VEL 
P WAVE 
« '41 S • 

320 
~14 
511 
,}~ 

~~& 

7-56 
')5 
831 
!HS 
911 



TABLE 12 

T RlVEl- Tl ME S 4~O AVERAGE VELOCITIES 

SITE NO.2'" MILLER SCHOOL DATE lOGGE[) 8-10-15 
PLANK 0IST: 2.0 PLATE 01 STc 2.0 Ii, 'IE O~ I ~ I ~: tH ~ 1:1: 0 .. 004 

OEPTH OI\IGI'" FIRST S CORR A'IE VEL 
CORR A~!l IVll S Ttt.1F S WAVE 

Hn « s. (5. (5) (>1/S~ 

2.5 0 .. 004 0.015 0 .. 012 214 
5 .. 0 0.004 0.020 O.tHe 210 
1.5 0.005 0.025 0.024 Hi 

lO.O 0.005 o.o:n 0.030 329 
12.5 0 .. 00'" 0.034 :3.333 313 
15.0 0.004 0.040 O.OltO 319 
11.5 0.004 0.045 O.Oft5 3} 2 
20.0 0.004 0.051 0.051 394 
22.5 0.004 0.053 0.053 426 
25.0 0.00'" 0.060 0.360 't18 
21.5 0.004 0.061 0.061 "52 
29 .. 3 0.003 0.065 0.065 452 

DEPTH FIRST S C1RR P 11 ME CORR AVE VEL 
PEAK S PElK P T tMF P iii AilE 

HU ( $) ( S, ( SJ « $) ( ~I S) 

2.5 0.020 O.Ou .. 0.009 0.001 355 
5.0 0.025 0.023 0.011 0.010 l-B~ 

7.5 0.032 0 .. 031 0.014 0.014 554 
10.0 0 .. 938 0.031 0.015- 0 .. 015 ~r~ 

12 .. 5 0.042 0.041 O.CHS 0.018 103 
15.0 0.048 0.041 0.019 0.019 r}~ 

11.5 0.050 0 .. 050 0.025 0 .. 025 10%0 
20.0 C).OSS 0.058 0.028 0 .. 026 111 
22.5 0 .. 060 0 .. 060 (h031 O .. O'U 729 
25.0 O.CU2 0.012 0 .. 034 0 .. 034 131 
21 .. 5 0.061 0.061 05036 0$036 15.5 
29 .. 3 0 .. 010 0.010 041038 0 .. 038 112 
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TABLE 13 

TR.AVEl-fl~ES A'IO AVERAGE VElO: lYlES 

SITE NO .. 25 OlIVER SALT WORKS OlTE!..OGGE1) 8-21-
PLANK DIS r- 2 .. 0 PLATE DI SY: 2.0 A \IE tH i:; 1 N :: O~ R. =: 0 .. 00 '3 

DEPTH OIU GIN FHS'f S CO:t t 1\,,= i::l 
CORR A::t~IV'L S n ME S "'lVE 

HH « s, «s a t s , (lof!/S~ 

2.0 o.ocu 0.022 0 .. 1)1.6 128 
4.0 0.003 0.031 (hOl8 l~~ 

6.0 0 .. 003 0.039 C).en1 l~l 
8.0 0.G03 0.048 0.1)41 111 

10 .. 0 0 .. 003 0.057 0 .. 056 118 
12.0 0 .. 003 0.065 0.064 181 
12.8 0.003 0.061 0 .. 0&6 B3 

DEPTH FIRST S CORR P TtME CJ~R lYE VEL 
peAK SPEAK P ,. HIIE p \'lAVE 

OU CS, t S , ( S) ( s. ( MIS i 

2 .. 0 0 .. 030 0 .. 021 0 .. 009 0 .. 006 314 
4 .. 0 0.038 0 .. 034 o .. on 0 .. 010 406 
6.0 0.Oft.6 0.0"4 0.013 0 .. 312 ~86 

8.0 0 .. 054 0.052 0 .. 014 0 .. Olt., 589 
10.0 0.064 0 .. 063 0.015 0.015 61'9 
12.0 0.011 0.010 0 .. 016 G.Ol6 160 
12 .. a 0~O14 0 .. 013 c).Oll 0 .. 011 162 
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TABLE 14 

TRAVEl-TI ME S AND AVERAGE VELOt ITIES 

.... ; SITE NO. 26 CORTE MADERA DATE LOGGE' 8-22-75 
PLANK DIST- 2.0 PLATE 01 ST- 2.0 l VE 0\ I; IN: Ort 'h 0.004 

DEPTH ORIGIN FIRST S CO~R AtE tEL 
CJRR l~ltlV'L S n .. e S·WaVE 

(M' CS ) (S, C S , ( '41 S, 

2.5 0.004 0.019 0.014 17) 
5.0 O.OOS 0.022 0.020 250 
7.5 O.OOlt 0.028 0.027 232 

10.0 0.004 0.031 0.036 219 
12.5 0.005 0.042 o '110ft 1 ))5 

14.5 O.OOlt 0.043 0.042 31t4 
16.0 0.004 0.046 O.OItS 354 
11.8 O.OG5 0.052 0.151 3\1 
20.5 0.005 0.057 0.056 36t,. 
22.3 0.005 0.063 0.063 352 
24.0 0.004 0.071 0.011 336 
26.0 0.004 0.072 0.012 )59 
28.0 0.005 0.077 0.077 362 
10.3 8.005 0.079 0.019 381 

DEPTH FIRST S CORR P TIME CORR AlE IEl 
PEAK SPEAK P TIME P WlVE 

(M' (St (Sl (S, (5 , ( .. 'S, 
2.5 0.030 0.023 0.016 0.012 200 
5.0 0.032 0.029 0.016 0.015 33& 
7.5 0.038 0.036 0.017 0.016 456 

10.0 0.046 0.045 0.019 0.019 536 
12.5 0.051 0.050 0.021 0.021 ~02 

14.5 0.052 0.051 0.023 0.023 636 
16.0 0.056 0.055 0.023 0.023 111 
17.8 0.063 0.063 0.025 0.025 716 
20.5 0.067 0.061 0.027 0.027 762 
22.3 0.013 0.073 0.028 0.028 199 
24.0 0.078 0.078 0.029 0.029 830 
26.0 0.080 0.080 0.030 0.030 IJ~ 9 
28.0 0.084 0.084 0.031 0.031 905 
30.3 0.086 0.086 0.035 0.035 867 
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TABLE 15 

~' TRAVEL-TIMES A~O AVERAGE VELO:ITIES 

SITE "B. 21 MITCHELL PARK OATE LCJGGEO 8-25-1~ 
I»LANK OIST- 2.0 PLATE 01 ST- 2.0 lVE ORt;l~ tJ~R. 0.002 

DEPTH ORIGIN FIRST S C(JtR Ave YEL 
CORR lRA.I VAL STU.E S WlYE 

041 (S' (S, (S' (-.'S' 
2.5 0.002 0.018 0.014 111 
5.0 0.~02 0.027 0.325 199 
1.5 0.002 0.036 0.035 215 

10.0 0.002 0.045 0.044 226 
12.5 0.002 0.055 0.054 23 () 
15.0 0.002 0.062 0.061 !~~ 

11.5 0.002 0.011t 0.014 238 
20.0 0.002 . 0.085 0.085 236 
22.5 0.002 0.096 0.096 235 
25.0 0.002 0.101t 0.104 2~1 
21.5 0.002 0.112 0.112 21t6 
30.0 0.002 0.121 0.121 248 

DEPTH FtRST S CORR P TIME Cl~R .ve v!: L 
PEAt( SPEAK P TIME I» Wlve 

un (S) ( S) C SI C S) C MIS) 

2.5 0.028 0.022 0.009 0.D07 355 
5.0 0.036 0.033 0.010 0.009 538 
1.5 0.046 0.044 0.011 0.011 105 

10.0 0.055 0.054 0.013 0.013 184 
12.5 0.161 0.066 0.014 0 .• 014 931t 
15.0 1).014 0.073 0.016 0.016 9~5 

11.5 0.084 0.083 0.011 0.011 131t0 
20.0 0.094 0.094 0.019 0.019 1060 
22.5 0.105 0.105 0.020 &.020 113) 
25.0 0.113 0.113 0.022 0.022 11~0 
21.5 (). 121 0.121 0.023 0.023 1200 
30.0 0.130 0.130 0.025 0.025 1233 
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TABLE 16 

TRAVEL-TIMES AND AVERAGE VELOCITIES 

SITE NO. 28 FOOTHILLS PARI( ~TE lOGG:) 8-26-15 
PLANK DIST: 2 .. 0 P.LATE DISTs 2 .. 0 AVE mU:H~ CJ~R.= O .. OC'}2 

OEPTH 

2 .. 5 
4.9 
1 .. 5 

lO .. O 
12 .. 5 
15.0 
11.5 
20.0 
22.5 
25.0 
21.5 
29.0 

OEPTH 

2. '5 
't .. 9 
1.5 

10 .. 0 
12.5 
lS.0 
11.5 
20.0 
22.5 
25 .. 0 
21.5 
29 .. 0 

ORIGIN 
CORR 
1St 

0 .. 002 
0.001 
0.002 
0 .. 002 
0 .. 002 
0 .. 002 
0 ... 002 
0.002 
0 .. 002 
0 .. 002 
0.001 
0.002 

fIRST S 
PEAK 

t S) 

0.016 
0.022 
0.028 
0 .. 031 
0 .. 039 
0.04;5 
0.01t3 
0.041 
0 .. 050 
O .. 05~ 
0 .. 058 
0 .. 060 

F t~ Sf S 
ARRIVAL 

(S) 

CORR 
SPEAK 

(5' 

0 .. 013 
0 .. 021 
0.021 
0.036 
0.039 
0.0,.5 
0.043 
0.041 
0.050 
0 .. 054 
0.058 
0 .. 060 

0.012 
0.011 
0 .. 021t 
0 .. 028 
0.032 
0 .. 035 
O .. O::U 
0.041 
0.044 
0 .. 048 
0.051 
0 .. 052 

P TtME 

( S, 

O.ClO 
0 .. 011 
0.015 
0.018 
0 .. 020 
0.022 
0.022 
011023 
0.021t 
0 .. 025 
0 .. 026 
0 .. 021 
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0.010 
0 .. )16 
0 .. 023 
0.028 
O.l32 
().035 
0,,038 
0 .. 041 
o .01t4 
0 .. 01t8 
0.051 
0.052 

C'J I\R 
P TIME 

( S) 

0 .. 008 
0 .. 010 
O.Ol~ 
O .. OU) 
0 .. 020 
0.022 
1.022 
0 .. 023 
0 .. 024 
8 .. 025 
0 .. I) 26 
0.,021 

AilE IIEt 
S vU V:: 
f~'S' 

263 
308 
321 
362 
393 
~JO 
4bl 
\-38 
511 
$20 
538 
~51 

AVE VEL 
P WAVE 

(14/5. 

320 
i'tiH 
511 
566 
632 
~81 
800 
813 
9iltl 

U)tl () 
1060 
liB:) 



TABLE 17:· 

Tltl VEL-TIME S AND AVERAGE VELOCITIES 

SITE NO. 29 StERRA MORENA D4TE LOGGEr:> 8-21-75 
PLANK DIST- 2.0 PLATE Dt ST- 2.0 1\ VE Ol I:; IN: OR R= 0.002 

DEPTH OR IGIN FIRST S CO~R AtE tEL 
CJRIt l~~[V'L S Tt I4E S WlVE 

(MI C S) (S, f S • ('1/S, 

2.5 0.002 0.013 0.010 Z~6 
5.0 0.002 0.015 0.014 359 
7.5 0.002 0.020 0.019 33!) 

10.0 0.002 0.022 0.022 463 
12.5 0.002 0.029 0.029 \>3& 
15.0 0.082 0.030 0.030 504 
17.5 0.002 0.032 0.032 550 
20.0 0.002 0.03" O.33ft 591 
22.5 0.002 0.038 0.038 5:)" 
25.0 0.002 0.041 0.041 611 
27.5 0.002 0.047 0.047 586 
30.0 0.002 0.049 0.049 ~l3 

DEPTH FIRST S CJtlt P TIM: tORR AVE VEL 
PEAl( SPEAK prIME P WlVE 

1M' ( SI (5' (S' CSt P1IS) 

2.5 0.018 0.011t 0.008 0.006 400 
5.0 0.020 0.019 0.009 0.008 5~8 

7.5 0.025 0.021t 0.011 0.011 105 
10.0 0.021 0.026 0.013 0.Ol3 r!lft 
12.5 0.035 0.035 0.015 0.015 8"3 
15.0 0.038 0.03a 0.016 0.016 945 
11.5 0.039 0.039 0.011 0.311 10ftO 
20.0 0.01t1 0.01t1 0.019 0.019 lO60 
22.5 0.045 0.045 0.020 0.020 1130 
25.0 0.048 0.048 0.021 0.021 1190 
21.5 0.054 0.054 D.022 0.022 1250 
30.0 0.056 0.056 0.O2l 0.023 1310 

93 



TABLE 18 

TRAVEL-TI NES AND AVERAGE VELOCITIES 

SITE NO. 30 PULGAS TUNNEL DATE LOSGEl 8-28-75 
PLANK DIST- 2.0 PLATE DIST- 2.0 AVE ORIGI~ C)\~: 0.002 

DEPTH ORI GIN FIRST S CORR AVE VEL 
CORR ARRIVAL S TI ME S .. AVE 

(M. « s. ( S, (S, ( MIS) 

2.5 0.003 0.016 0.012 232 
5.0 0.002 0.020 0.018 Z 11 
7.5 0.~02 ·0.025 0.024 312 

10.0 0.002 0.031 0.030 330 
12.5 0.002 0.037 0.036 3~3 
15.0 0.002 0.042 0.0~1 3~ 1 
11.5 0.002 0.041 0.041 376 
20.0 0.003 0.052 0.052 387 
22.5 0.002 0.058 0.058 3~() 

25.0 0.002 0.060 0.060 419 
21.6 0.002 0.065 0.065 ~Z~ 

30.0 0.0'02 0.069 0.069 436 

DEPTH FIRST S CORR P TIME CORR AVE VFl 
PEAK SPEAK P TIME P WlVE 

(M. C S' (S. C S • (S, ('4/S. 

2.5 0.024 0.019 0.009 0.007 );5 
5.0 0.027 0.025 0.012 0.:) 11 ~~8 

7.5 0.032 0.031 0.013 0.013 ;~1 

10.0 :) .038 0.037 0.015 0.015 619 
12.5 0.044 0.043 0.020 0.020 ~32 
15.0 0.049 0.048 0.022 0.022 ~!U' 
11.5 0.053 0.052 0.026 0.026 611 
20.0 0.058 0.058 0.029 8.029 !'~3 
22.5 0.063 0.063 0.031 0.031 128 
25.0 0.065 0.065 0.032 0.032 7~3 

27.6 0.070 0.070 0.033 0.033 838 
30.0 0.073 0.073 0.034 0.034 884 
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;2: 1if '5 
~j,,, 0 

',.' :~ 
10" 
U'::w.5 

4} () 

1 ,,5 
19" 4-
;~ *:3 
2J~~?'~ 

25 .. 3 
21" :~ 

2 

') r 
if.~, ::t 
5.0 
<1' .. 5 

12,,5 
15 ,d) 

P E l~.,(, 
( st 

CI",~H 
t) 1.,~ 

TABLE 19 

r- H~S'f ~~ 
~, H!~L 

«S) 

CHl 
O"OUli 

a 
'7 

I)$O~3 

0", 
{~'" 

0", 
()" C~ ~H 
0,. a 
0,,0 
O.,CU)3 

COl'l,R 
S P'E/~,l( 

( S ~ 

CO!:(R 
S fdlf.: 

( S. ) 

O .. ~(~9 
1)",()t7 
0 .. 02 'q 
0 .. 036 
0,,042 
()",Qt.,T 

O .. f)5 i 
(} .. :l 54 
1),,056 
O>l>057 
O",05~l 

0", 1 ° ,,:)6<t 

0 .. OO~j 
0,,008 

OIl 
Olt~ 

GIlS 
0 .. 016 
0 .. 0 l'l 

018 
CL. CH9 

() 

0 .. 020 

1'<<lE liEt 
5 \'Il(tVE 

( >1! l51 

l~l 
2'1£9 

11 
,;! -, '5 
;n4 
321 
34~ 
~~;, i 
382 
ttlO 
4-3 '1 
'+41 
~ &~t 

AVE VEL 
P -l ~ .. 1':::: 
P~I'H 

~il'51 

'398 
'):j,!) 

ne 
SI't3 
9~, 

040 
1)3;) 

u~o 

~230 
121 :) 
1310 
! ; ~:} 



SITE 
fit $1 

~;~ .. ) 

o 
"{ .. 5 
iO~O 

1.2. '5 
l ;.; 

• .t n 
1 Ir' :t 
.2 
"j 
{. ~~ t,~ 

.-' 

25~~(~ 
;! -~l v. 5, 

2 5 

I)", 32 
iH S. T* 

{)f:.!.i Gf 
C QfJ,H 

$. ~ 

Oil,009 
0", 
t)",:$09 

I'A!iLE 20 

n:~ ~ ~CE ~rE L ;:) 9-3-
O~ ~I~ CJ'~· o. q i: Ii 

F t s 
~fUn: 

corm 
S ~IEAi<. 

~ ::d 

€ ~ 

Ill., lJ ~";! 
0" ~:) 
(j",Ob6. 
0,,013 
0.,019 
o 083 
O®OB\~ 

° "C715 
., fn'1 

() $0 
1),. (~ 

::) l~n~:;1. 

31 

C Ft 
S 'f P~F 

lIS? 

OJ5 
{Ll;) 1 
o 9 

° :J 4S 
0 .. 052: 
0 .. ;) <IJ'~ SI 

o .. () 13 
(} ~ 01Q 
(j"O!B 
()",~Hi6 

U1RR 
p '~l ~E 

0 ... 
0 .. 
0,,, 011 
\) ~l?' 

O"Ol4 

o~ () 1 
0 .. 018 
O.IJ 

e)ll 
() .. fJ 2.3 

024 

fillE 'lEt 
WAVE 

(~lS~ 

1 
24,2 
251 
~~, 1 
:? eo 
290 
291 

308 
316 
Hi 
344 

I!.VE VEL 
~1 ~fi';E 

~ 'oJ! 15) 

355 
538 
7)5 
B~ 9 

Hno 
l31'tO 
H20 
u.';o 
U.90 
1200 
l2 (.,'1 



TABLE 21 

TRAVEL-TIMES AND AVERAGE VELOCITIES 

SITE NO. 33 VI Sf A GRM40E OlTE LO:;GEl 9-4-15 
PLANK 01 ST- 2.0 PLATE OIST= 2.0 AVE ORIGI~' C)\~: () .003 

DE PTH ORIGIN FIRST S CO~R AVE VEL 
CORR ARRIVAL S TI ME S "AVE 

UU (S. « SI (SI ( M/SI 

2.5 0.003 0.011 0.013 la8 
5.0 0.003 0.025 0.023 Z15 
1.5 0.G03 0.034 0.033 228 

10.0 0.003 0.044 0.043 231 
12.5 0.003 0.050 0.049 253 
15.0 0.003 0.055 0.055 215 
11.5 0.003 0.060 0.060 !93 
22.5 0.003 0.013 0.013 309 
25.0 0.003 0.075 o .l75 334 
21.5 0.003 0.017 0.077 358 
30.0 0.003 0.019 0.019 3!J0 

OEPTH FIRST S CORR P TI"E C)~R A~E VEL 
PEAK SPEAK P TIMf P WAVE 

(M. (S. C S I C SI C S .• ( MI S, 

2.5 0.024 . 0.019 0.010 0.008 320 
5.0 0.030 0.028 0.012 0.011 .~8 

1.5 0.040 0.039 0.014 0.()14 554 
10.0 0.050 0.049 0.017 0.011 519 
12.5 () .055 0.054 ().021 0.021 602 
15.0 0.060 0.059 0.023 0.023 !»51 
11.5 0.065 0.065 0.024 O.021t 133 
22.5 0.079 0.019 0.038 0.038 594 
25.0 0.081 0.081 0.039 0.039 643 
27.5 0.087 0.081 0.040 0.040 689 
30.0 0.089 . 0.089 0.040 0.040 151 

97 



TABLE 22 

TRAVEL-TIMES AND AVERAGE VELOCITIES 

SITE NO. lit MO\ ~ I SON CUfYO\f )ATE LO:;GE) 9-5-15 
PLANK OIST- 2.0 PlATE 0IST- 2.() AVE ORI:;I~ CJ~R= 0.003 

DEPTH OR {GIN Ft~ST S CORR AVE VEL 
CORR ARRI VAL S TI"4E S ,uw~ 

( M. (S, IS. (S' f ~I S J. 

2.5 0.003 O.OlS o.cn ft 171 
5.0 0.oe3 0.02& 0.()21t 201 
1.5 0.003 0.031 0.()30 250 

10.0 0.003 0.03ft o .J33 2fl9 
12.5 0.003 0.019 0.039 32ft 
15.0 0.003 0.0401 0.041 )S~ 

11.5 0.003 0.042 0.C)1t2 419 
20.0 0.003 0.01t5 0.045 446 
22.5 0.003 0.Oft1 a.l41 ,.SO 
25.0 0.003 0.01t9 0.049 511 
21.5 0.003 0.052 0.052 530 
29.9 0.a03 0.054 0.054 554 

OEPTH FIRST S CORR P TIME CORR A'E WEl 
PEA( S PElK P TIME P W~IfE 

eM' ( S, (S) (S) (S, C "'S. 
2.5 0.021t 0.019 0.008 0.006 ft.ao 
5.0 0.031 0.029 0.008 0.001 613 
7.5 0.036 0.035 0.009 0.009 !H2 

10.0 O.Oltl 0.040 0.010 o.C) 10 1020 
12.5 0.Oft5 0.01t1t 0.012 0.012 1J5l 
15.0 0.01t8 0.0It8 0.012 O.Oll ll;() 
17.5 0.050 0.050 0.013 0.013 1350 
20.0 0.053 0.053 O.Olft O.llft. 1,.,.0 
22.5 0.055 0.055 0.014 O.Olft 1610 
25.0 0.057 0.057 0.015 0.015 lS10 
21.5 0.060 0.060 0.01& 8.016 1120 
29.9 0.062 0.062 c).Ol7 0.011 1160 
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TABLE 23 

TRAVEL-TIMES A~D AVERAGE VELOCITIES 

SITE NO. 35 LAKE MERCED COU~TRY CLUB DATE LO~GEO 9-8-15 
PLANK olsr- 2.0 PlATE DIST- 2.0 AVE O~IGI~ ;O~R= 0.002 

OEPTH 

2.5 
5.0 
1.5 

10.0 
12.5 
15.0 
11.5 
20.0 
22.5 
24. C) 

21.5 
29.3 

OEPTH 

(M) 

2.5 
5.0 
1.5 

10.0 
12.5 
15.0 
11.5 
20.0 
22.5 
24.9 
21.5 
29.3 

OR I GIN 
:ORR 
(S. 

0.002 
0.002 
0.002 
0.()02 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 

fIRST S 
PEAK 

C S, 

0.018 
0.025 
0.030 
0.035 
0.039 
0.043 
0.048 
0.052 
0.056 
0.060 
0.065 
0.068 

FIRST 5 
ARRIVAL 

(5. 

0.013 
0.019 
0.021 
0.030 
0.03~ 
0.039 
0.043 
0.Olt8 
0.052 
0.05~ 

0.061 
0.064 

Cl~R 
SPEAK' 

(5) « S' 
0.014 
0.023 
0.029 
0.034 
0.039 
0.043 
0.Olt8 
0.052 
0.056 
0.060 
0.065 
0.068 
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0.009 
0.011 
0.014 
0.020 
0.023 
0.025 
0.026 
0.028 
0.03:> 
0.032 
0.034 
0.035 

CORR 
5 Tt ME 

(5' 

0.010 
0.018 
0.026 
0.029 
0.03" 
0.039 
0.0'"3 
0.048 
0.052 
().056 
0.061 
0.064 

CORR 
/ P T tME 

« S, 

0.001 
0.010 
0.014 
0.020 
0.023 
0.025 
0.026 
0.028 
0.03() 
0.032 
G.03~ 
0.035 

AI E i EL 
5 WAVE 

( 14/ S , 

2lt6 
283 
Z!J7 
339 
312 
388 
~)9 

418 
434 
~~6 

~5Z 
458 

AtE tEL 
P "A'I E 

( '-1/ SI 

);5 
~B9 

554 
5:U 
550 
~)5 

!.17 
111 
152 
781) 
:JIO 
839 
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TABLE 24 

i~TE~V~l VElO:!TIES A~O ELASTIC MODULI 

SITE NO .. 13 Al VI SO RACEWAY 
f H S T S 'R~ t VAL ft RSf S PEAf( 

DEPTH tNT NO INCPT VEL UN( I NT I~Cpr VEL JNC tNT 
(M~ fJIIEAS « S1 .14/S» Ct4/S) « S) '" lSI r14/SJ 

2.5- "1.5 1 0.004 2~1 « 222, 26ft' 0.001 231 « 220. 243' 
12 .. 5-29 .. 1 8 O .. tH9 216 ( 272, 28m 0.024 212 « 265., ~r'i 
to .. 0-29 .. 1 '9 0 .. 016 261 ( 261. 21:3) 0 .. 02l 263 , 257, 27U 

F I~ST P A~R I VAL 
DEPTH un NO INePT VEL liNe I NT 

I-' ~~» fI1EAS « 51 «MIS' « MIS) N 
",J 2 .. 5-12 .. 5 5 0.004 1560 ( 1 460 t 1660-' 

15 .. 0--29 .. 1 '1 0 .. 005 1910 n 160. 2(80) 
10.0-29.1 '9 0.005 1960 (1860.2010' 

S DEPTH INT P DEPTH tNT DENSiTV SHEAR BULK POISSO~S 

VEt VEL DEPTH MOO 1400 ~ATn 
( M/S~ un HUS. ou (M. C:;/CC) U~'RS » fflARS» 

241 2,.5- 1.5 1560 2.5-12.5 6.4 1 .. 88 U()O 4 .. 000 0 .. 488 
216 12 .. 5-29 .. 1 1910 15 .. 0-29 .. 1 l4 .. 3 1 .. 90\ 1480 66100 0 .. ~fHt 
261 10 .. 9.1 1960 10 .. 29.7 24 .. 3 1 .. 9" 1380 12100 O .. 4Ql 

TNT "" interval 

oetres per second 

MOD 

r~'lC ~ uncertaitlty 



TARLE 25 

iNfERV'l VElOCI nES AND ELASTIC M[JOUll 

SItE NO. 14t BlAtK6ERRV FARM 
ft~ST S lP.RtVAl fIRST S :. ElK 

!lEPtH tNT NO INCPT Vfl ute tNT IlIftPT VEL UNC 1: NT 
H4B MElS ( s. (M/Si (M/SI ($. ,'('MIS' P4fS» 

1 .. 5-11.5 5 O.OOlt 396 « 390, 4031 0.012 401 « 39), 4221 
11 .. 5-25.0 .. 0.025 121 « 699, 158' 0.031 726 « 698. 7571 
10 .. 0-25.0 1 0.011 505 ( 413. 542. 0 .. 021 551 ( 518, 58tU 

fitS' , lRltlVll 
;''''' 

OEPTH Ufr NO tNtPT VEL UNC un N 
~ (flU MEAS ($' « MIS. (M/SI 

1.5-11 .. 5 5 0 .. 008 1400 (1320.1490) 
11 .. 5-25.1) ~ 0.014 2450 (2450.2460. 
10.0-25 .. 0 1 0.011 1840 «1740.19601 

S DEPTH I~T , DEPTH INT DENSI1Y SHEAR. 8Ull( POI ssrns 
VEL VEL DEPTH MOO '4)0 RAT!) 

OUSI un (~/S) un CM. C~ ICC' H~A~ s» UU.R.Si 
396 1 .. 5-11 .. 5 1400 1.~-11.5 0 .. 451 
127 11.5-25.0 2~SO 11 .. 5-25.0 0 .. 452 
505 10",0-25.0 18,.0 10 .. O-l5 .. 0 O .. dt59 



TABLE 26 

INTERVAL VELOCITIES AND ELASTIC MODULI 

TE NO. 15 JOHN MUIR SCHOOL 
fIRST S ARRIVAL fIRST S PEAK 

OEPTH tNT NO INCPT VEL UNe INT INePT VEL UNC tNT 
un MEAS (S, (~/S. C MIS' cst f~/S i tM/S) 

, 
2 .. 5-10 .. 0 ft. 0 .. 001 2)8 ( 231, 239. 0 .. 006 228 ( 20ft ... l5lU 

1 5-19 .. 9 it 0 .. 005 291 « 281, 30U 0.010 2S~ « 21th 289» 
22 .. 5-29 .. 4 It 0 .. 011 301 « 290. 321. D .. CHa )01 l 289, 3ZU 
10 .. 0-29 .. 4 '9 0 .. 006 293 « 286, lOOt O.(H2 281 ( 2tl3, 292' 

FIRST P ARRIVAL 
DEPTH tNT Nt) t;NCPT VEL UNCU4f 

UIU MEA'S « Sj (M/S~ U4IS) 
5 .. 0-12.5 It 0",008 880 ( 831t, 932' 

12",5-19 .. 9 ,. 0 .. 010 lO61l « 918,1140i 
22 .. 5-29 .. 4 It 0., I) 18 1110 (1600,1980' 
lU .. O-29",4 9 1) .. 011 11.80 H 130,1240' 

S OEPTH I~T P \)E" TH l!i4T DENSITt S~=A~ BULlt POt55)'45 
V'=l. VEL t)E Pl-i '01)0 ~tJo RATT] 

( M/S~ OH (MIS) (!iH eM) (G/:C~ (BAR S ~ « ~S) 
238 5-10 .. 0 880 5 .. G-ll .. 5 9 .. 1 1 .. 99 11.30 13900 O .. ~!I>Q 
291 12 .. 5-19 .. 9 1(61) U~ .. 5-19.9 O",~59 

3 2l., 5-29 .. 4- 1110 22,,5-Z9 .. ~ 29 .. ~ 1.,90 1800 51000 (1 .. 4a~ 
lO",O-29 .. ~ lH~O 10 ,,0-29 .. 4- 29 .. 4- 1 .. 90 16 0$461 



TABLE 2<7 

YNTERVll VELOCITIES AND ELASTIC MOOUlt 

SlfE NO .. 16 lllWl!ty ftOAD 
fIRST S ARRIVAl fiRST S PEAl( 

oe'TH nn ~J t~CPT VEL UN: I NT i~CP'f VEL JNC Ofr 
UU MEAS «51 «IIC/S. (Mf S. « ~H flAIlS' 04/<; » 

le 5-10 ... 0 ~ 0 .. 004 115 ( 169 .. unt O .. OGl Hi « l64, 119' 
10 .. 0-25 .. 0 1 () .. /) 21 255 ( 251, 260' <),.025 2~7 « l4l .. 2515 
10 .. 0-2 5 .. 0 ., 0.021 255 « 251 .. 260 J \) .. 0 25 247 ( 242, 252 J 

fIRST P ARRIVAL 
~ DEPTH tNT NO INePT VEL UNC tNT N a, un MElS CS) «MIS» (M/Si 

5 .. 0-12 .. 5 <\ 012 1310 U 2 (Hl, l/t/tC'H 
12 .. 5-25 .. 0 6 0 .. 016 1980 n 860,21101 
1 0 .. {)-25 .. 0 7 0<1>015 18)0 n 12 0, 1 9'*'0 , 

S OEPTH 1 ... 1 P JEPTIi INT 0:: N SI TI{ SHEA~ S\JlK PO!SSQ~S 
VEt \1ft OE Pf H ~)O ~l[) ~Artn 
(M/S~ c M~ (MIS ~ nu (M' (G/(O C BAR S ) U~l~ S) 

115 2 .. 5-10 .. 0 1310 5 .. 0-12 ... 5 9.2 2.02 &19 33:)00 O .. ~91 
255 to .. 0-25 .. 0 1980 12.5-25.0 2~.~ 1,.,88 1230 11900 0 .. .lfJ~l 
255 10 .. 0-25 .. 0 uno 10 .. 0- 25 .. 0 24 .. 4 10\88 1230 61 j,OO 0 .. \90 



TABLE 28 

INTERVAL VELOCITIES AND ELASTIC MOOUlI 

SITE NO .. 11 HAVWl~O SINK 
FIRST S ARRIVAL flftST S PEAK 

DEPTH UH Na INePT VFl liNe IN"!" I~CPT VE .. liNe PH' 
n'O MEAS (5) (MIS) ( MIS; un (MIS) ( MIS) 

2 .. 5- 1 .. 5 :3 0 .. 0 19 164- ( 162, lMd leO 156 « 156, 151') 
10.,0-15 .. 0 3 0 .. 021 203 ( 202, 203. 0 .. 036 202 ( 2\') 1 'f 203~ 
11' .. 5-21,,5 5 0 .. 048 281 ( 269, 294 ) J ,.r}S4 269 ( 260, 21'S) 
10 .. 0-21 .. 5 a 0 .. 041 251 ( 249, 2(6) O.,Ot!tS 25) ( 244, l~H~ 

I-' 
N 
.~J 

fHST P A~1l PIAL 
f)EPrH INT NO INePT VEL U~C tNT 

OU MEAtS { S~ (MIS l (MIS' 
2 .. '5-12 .. 5 " 0 .. 008 171>0 « 1640,18(0) 

15.,0-21,.5 6 0 .. 009 1960 H860,2070~ 
1.0,,0-21'.5 8 ·0 .. 008 1850 U lEW. 1 91\U 

$ DEPTH INT P nEPHi 1 NT O::liSIT,,' St..fcA~ nULl< P1!~Sl\!S 

VEL VEL DEPTH M1D linD f~A'" n 
PUS) ou { ~/S} PH ou i:;/CC) ("'A~Si (!HQ';) 

1.64 2., 5- 1 .. 5 1760 2., 5-12 .. 5 3 .. 0 t .. '9 t Slb 58400 0 .. 496 
203 10., 0-15 .. a 1960 15 .. 0-21 .. 5 '.4:)5 

1. t7 .. 5-21 .. 5 19S() 15 .. 0-21 .. 5 25 .. 1 1.,91 1510 HDO 0 .. 4-89 
~~., "1 11)" (] -27 .. 5 .l 850 lO",Q-21 .. 5 25 .. 1 i ... ') 1. 1.270 634(1) 0" 49Cl 
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TABLE 29 

nf'fERVll VELOCITIES AND El.ASTlt MODULI 

SITE NO., 

OEPTH tNT 
u~~ 

le5-12§5 
15 .. (}-29 .. 9 
1,0",0-20 .. 9 

OEPTH tNT 
(PH 

2 .. 5-20 .. 0 
21 .. 0=28 .. 9 

S 
\lEl 

(!'\.~/S~ 

18 

NO 
MEAS 

5 
1 
') 

Nt) 

MEAS 
8 
~ 

PARKWAV TOWERS 
fI~ST S lRIHVAl 

INCPT VEL UNC tNT 
(s. «~/S) ('CIS) 

0.001 234 « 229. 239' 
0 .. 023 418 « 408, 430. 
0 .. 021 402 « 389, 416. 

fiRST P lRR PIAL 
INePT 

€ Sf 
O .. OOt. 
o .. eno 

P 
VEL 

f M IS~ 
910 

16<:H) 

VEL 
« MIS} 

9Ul 
1630 

UNC I NT 
nUS! 

€ 883, 91tH 
(149~ HUtl) 

PH 

OE~S 
OEPTH 

Z .. 5-20 .. 0 
on H; ~.:j 

o .. (~ l,,1l 
2i.. 5 .. 9 

i'iCPf 
na 

0.010 
G .. 028 
0 .. 021 

S !H~ 

~1D 
t ~U,R 

938-

Ft ~ST S 
VEL 
(~/S' 

250 
415 
(~O5 

( 

« 
« 

PEIK 
UNt nn 

«litIS) 

231. 264' 
~O59 ftli) 
338, 

Pot 
RAfllJ 

~ 



TABLE 30 

INrE~Vl\l. VEl.OeITIES ANO ELASTIC MODULI 

sITe NO .. 19 PALO ALTO SQUARE 
FIRST S A Rill VAl FIRST S PEAK 

OePTH INT ~) I '4CP T VEL me un I\lCPT VEL JNC un 
UH HEAS «s. uusa (MIS i « S) (~/S~ 04lS, 

2 .. 0-10 .. 0 It 0 .. 0'04 160 « 3411. 313' 0 .. 011 330 « 311, 3~\) 

12.5-25 .. 0 6 - .. 004 214 ~ 266, 283. l.()05 214 « 271, 218' 
1(')",0-29.8 9 -",002 281 « 281, 293J 0 .. 008 l81 C 283, 292» 

FIRST P ARRIVAL 
i-' OEPTH tNT NO iNCPT VEL u~c tNT 
N 

u~, MEAS « SD «HIS. nus, co 
2 ... 5-10 .. 0 .,. 0«> 006 S06 « 151, 810 t 

12 .. 5-25.0 6 o.ou, 1410 (1290,1540' 
10 .. 0-29 .. 8 9 0 .. 012 llt90 . ( 141£), 1580' 

S OEPTH tNT f9 OEPTH INT DE" S[ TY SHEI\~ 8JlK pm sso~s 
VEL VEL DEPTH ~Ol) NlJO RATIO 

( M/Si OH ( M/Si HU 04) {Glee. €IURS~ nURS~ 
360 2 .. 0-10 .. 0 806 2 .. 5-10 .. 0 3 .. 0 2 .. 03 2'bttO ~690 (L.,315 
21~ l2 .. 5-l5 .. 0 1410 12 .. 5-25.0 15 .. 5 1&82 13 1420'1 0 .. 48rl 
281 lO~ 0-29" 6 1490 10 .. 0-29 .. 8 15.5 1 t>82 1500 400 0 .. 



TABLE 31 

INTERVAL VELOCITIES AND ELASTiC "))lLI 

SITE NO", 20 MISSION PEAK 
FlltST S AIHtVAl FIRST S PEAK 

DEPTH Uff NO INCPT VEL UNC INT INCPT VeL ltNC 1'1' 
HU MEAS (Sf (N/St (MIS' ( S l n .. /s) (MIS) 

2.5-15",0 6 0 .. 005 128 ( 686, 116i ] .. 008 591 « 549, 6~(U 

11 .. 5·~l9 .. S 6 0 .. 016 1210 U 100, i33!H 0 .. 018 961 « ~09~ 1 02CU 
lO", 0-29",6 9 0 .. 010 909 ( 8lt8, 919' 0 .. 015 858 C 823. 896. 

i-' 
FIRST P ARRIVAL 

w OEPTH tNT NO INCPT VEL UNe tNT 
0 

OH MEAS ( s» « 14/5) « M'S' 
2 .. 5-15.0 6 0 ... 001 19~ (1100, 2260} 

11 ... 5-29 .. 8 6> 0 .. 010 3160 ~2880.3500. 
H) .. O-29 .. S 9 0.008 2150 (2620,288(H 

DEPTH tNT P ()EPT~ Hn DENS Hf SHElP. BUL( p()tss:ns 
VEL [)~PT~ ~:m MO') RAft i) 

( Ml HUS) ,~~ o·n (S/::) ( 8' ~S! n\ARS~ 
2 .. 5-15~O 1940 2 .. 5-15.0 3",() ~ .. 31 12300 10100 

1 (~ 3160 t 29 .. 8 1. 

{}O9 10 .. 0-211" 8 "Ii 
~ i.O"O-29 .. S 



TA-BLE .32 

INTERVAL VELDCITIES AND ELASTIC MJ)ULi 

51 TE NO. II MONTGOMERY SCHOOL 
fIRST S A~~IVAl 

DEPTH un Nt) INCPT VEL UNC tNT 
O>U !\!lEAS iSi tM/S' (MIS' 

2",5- 5.5 3 O.GOit 211 « 23it, 323t 
6 .. 5- 8 ... 1 3 0.005 299 ( 211, 325. 
9 .. 1-12: .. 0 3 -<1002 226 « 221, 231 » 

13,* 0-26.0 8 O .. OIt2 32:8 « lZ6. 331t 
21 .. 0-30. 0 3 1) ... 0:31 .435 « 393, 481' 
10 .. 0-30 .. 0 13 o "CHit 344 « 339, 348. 

FIRST p ~RltIVAL 
DEPTH lINT NO INePT VEL UNt INT 

(M, MEA!'; cs. « MIS' e MIS. 
2 .. 5-10.0 6 0 .. 006 889 « 866, 914t 
2 .. 5- 8 .. 1 6 0 .. 0'06 889 « 866, 914. 
9.1-l0 .. 0 8 0 .. 009 1120 «1060.1180,. 

S-lOow> 0 6 0.015 1830 U 100.1980 t 
1011' O-:U). 0 13 0",012 1430 € 1310. 14901 

S OEPTH nn p DEPTH INT oe .. s iTt 
l VEL DEPTH 

Hi\I~;a ( ~, g MiSt «Ml Hil ( Glee 
21t 2~5- !" 

:J;" !l} 889 2.,5-10 .. 0 
6 .. 1 SSq ':' 5- 8 .. ." 

~I>.) !' 

226 9 .. 1-'l2 .. t) 11 9 .. 1-20 .. 0 
0-26 .. 0 1118 9@' 18 .. 6 • f1. '" 

~~3S U130 0 ~ 
'" 0 ao 

344 1 ~ :U~<i>6 1,.92 
344 () 1430 ~ 0" 30 .. tl 1.~80 ~ 

INCPT 
« S, 

3.004 
0 .. 020 
tl. 008 
0.016 
C).ens 
c).CH9 

SHEAR 
~~o 

~ 
! ( SA~S~ 

20BO 
;}4U; 
22-f(~ 

~€ "4t\ 
·k.;t,. .J:V 

ft~ST S PEAK 
VEl.. UNC 1\41' 

oov5' eM/S' 

193 « 146, 286' 
394 C 301, 513. 
249 « l4~ Z!HU 
318 ( 314, 321t 
435 c 392, \31) 
335 « 330, J4(U 

BULK POI sso~s 
f40D ~/H to 

St 

%,6.9 
~q';l 



TABLE 33 

INre~VAl VELOCITIES AND ELASTIC MODULI 

SITE *40. 22 STEVENS CREEK QU"R~Y 
ft~ST S ARRIVAl 

OEPTH INT NO INCPT VEL UNC INT 
U~i MEAS cst HUS' (MIS» 

1.5-29.5 10 0.004 1100 (1080.l130t 
10.0-29$5 9 o.oel 1090 (1~60,1130t 

OEPTHtNT 
UU 

1@5-2~ .. 5 
lO",O-2~.5 

NO 
MEAS 

10 
9 

ft~ ST P UHU VAL 
tNtPT VEL UNC tNT 

( S. 0415. 0415. 
OmOO~ 1010 (2910,3l50a 
0.00<\ 3100 «Z950.326CU 

S OEPTH nn p DEPT .. HeT DENS lTV 
vel VEt DEPTH 

€ MIS ~ « M~ (M/Sa PH C Mi H;/CC» 
1100 1",5-29 .. 5 3030 1 .. 5-29.5 12 .. 0 2 .. ~9 
1090 10 .. 0-29~ 5 3U)O 1.0 .. 0-29 12.0 2\\\'~9 

FtRST SPEAK 
I~tpr VEL JNt t~T 

C Si U4ISi ("1/S' 

0.008 1010 (1050,110D' 
0.009 1100 (1010,1130' 

S-i= AR SULK ptnSSONS 
MOt) ~Of) RATtt) 
HUR~H f8ARS) 
31>100 rS8000 0 .. 42] 
29!\Or~ 199 {HlO 0..,42'9 



TABLE 34 

iNTERVAL VELOCITIES A~D EllSft: MO)UlJ 

StTE NO .. 21 CAL STATE HAYWA~O 
FIRST S AIUIYAI. 

DEPTH INT NO tNCPT VEL UNC tNT 
HU ME4S C s. (M/S. OUSI 

1",5-25 .. 6 S 0 .. 021 823 ( 185 t 864' 
10 .. 0-25 .. 6 1 0 .. 021 824 « 11'*. 880t 

fIRST P ARRIVAL 
DEPTH tNT NJ I~CPT VEL UNC tNT 

OH MEiS «5. (MIS» e MIS» 
10 .. 0-25.6 7 0.010 1380 (1330,1440' 

S DEPTH tNT P DEPTH tNT OE~Sn' 
VEL VEt DEPTH 

04lS) HU C M/S~ (II" ) Uon (S/::' 
823 1 .. 5-25.6 1380 10.0-25 .. 6 1 .. 6 1.98 
824 10 .. 0-25 .. 6, 1380 10 .. 0-25 .. 6 

ftftST S PEAl( 
INePT VEL UNC INt 

Cit eM/S' (MIS) 

0 .. 025 821 t 189. 85~» 
0.021 193 ~ 158, &3{U 

S~El\~ ButK POISSONS 
~JO PIIOf) RAft () 

« EH\ft!H f~Att S) 
1!f400 19800 11 .. 22'~ 

0 .. 223 



TABLE 35 

INTF~VAl VELOCITIES AND ELASTIC MODULI 

SITE NO. 24 MILLER SCHOOL 
FIRST S A'UU~Al 

OEPrH tNT NO INePT VEL UNe 'NT 
OU MEAS (S~ (MIS. (MIS. 

2 .. 5-10.0 
15 .. 0-29 .. 3 
10.0-29 .. 3 

oepTH INT 
0..0 

214>5-12 .. 5 
11.5-29 .. 3 
10 .. 0-29 .. 3 

.,. 0.006 
1 0.015 
9 0 .. 012 

405 ( :3 SS, 41 n 
580 ( 51t6 t 61Sj 
54S( 527 t 51U 

FIRST P ARRt ~Al 
NO INCPT VEL UNe tNT 

MFAS (S. (M/S3 (MIS) 
.5 0 .. 005 961 ( 89191(40) 
6 0 .. 006 906« S18, 936t 
9 0 .. 002 801« lf9, 831) 

5 DEPTH 11\1T P DEPTH un DE"!)If1 
VEL \1Ft DEPTi1 

« M/S~ O~) (MIS) UOO HU (G/eel 
405 2<!1l.5-10,.O 961 2: .. 5-12 .. 5 9 .. 8 l .. n~ 
5S(J 15 .. 0-29~3 906 11 <t5-2c; .. 3 24 .. 0 2~lO 

FIRST SPEAK 
INePT VEL tJHC 1m 
(S~ (M/Si (M/SJ 

1I.~a9 
O.O41.l 
a.OlO 

SHt:A~. 
MOO 

(8A¥iS~ 

"" 1\J 

31t1t { 33., 355) 
586 ( 502, 704' 
554 « 501, 610» 

SULl< POiSSON!; 
MOO RATIO 

( BARS; 
1.2600 0 .. 392 

1840 0,,153 



TABLE 36 

INTERVAL VELOCITIES AND ELASTIC MODULI 

SitE NO ... 25 OLI VER S~l T WO~KS 
FIRST 5 ARRIVAl. FIRST S PEAK 

OEPTH INT NO INCPT VEL UNC tNT Of CPT VEL J~ HiT 
UU MEAS (SI '''/S) C MIS' e s, tM/5. CM/S) 

2 .. 0- 8.0 It !) .. O &6 195 C 186. 204' 0.012 193 « 182, 201. 
10 .. 0-12 .. 8 :3 0 .. 018 265 C 244, 2911 0.026 271 C 'l67, 21~' 

fI~ST P ARRIVAL 

"''''' oePTH INT NO iNCPT VEL UNC tNT 
w UU MEAS « S·' C MIS) U"S* VI 

t(f..,.O- 8 .. 0 3 0.006 uno « 896,13201 
8 .. 0-12"" 8 4 0.008 1510 U1t20, 1170) 

S DEPTH un p rlEI»T"t INT DENSITY SiEAR BUlK POiSSONS 
VEL VEL OEPTH MOl) ~(n runt) 

( ~/S~ on (M/S~ uu U4J (G/tt) ((~ARS » tBA~SJ 
195 2 .. 0- 8 .. 0 1010 4.0- 8 .. 0 3 .. 0 1.9fe. 1<\1 21Z00 0 ... 481 
265 ! 0-1 a 1510 8 .. 0-12..,,8 12.0 2~1~ 15 50100 Oto£t 



TABLE 37 

I ERVAl VEloctr tES AND El Asr I C 1141) OUl I 

51 TE ~O .. 26 CORTE I4ADERA 
FIRST S lfUIVAl FIRST S PEAK 

DEPTH INT NO INCPT VEL UNC tNT 1'4 CPT VEL JNC I~T 
Cf'1. MEAS (S) 04/SJ oUSt f S» nVS& (MIS' 

211>5-12.5 5 011>007 362 ( 344, 382) 0 .. 016 362 « )49, 315' 
14 .. '5-22",] '5 0 .. 003 311 « 354, 404. O.CHt 359 « 33(,)" 395. 
24~ O~30'l' 3 It 0.031 116 « 606, 815' 0 .. 046 141 « 666, 9355 
1 0 .... 0-3 01$ 3 11 0",010 422 « 403, 444' :) .. 021 '"6 « 421, \.~n 

FIRST P ARRIVAL 
OEPTH tNT NO INtPT VEL ute tNT 

«t·n MElS ( s» (MiSt CM/S' 
2 .. 5-14 .. 5 6 0 .. 010 1190 «1160.1230. 

16.,0-28 ... 0 1 ChOll 1530 (1440,163lH 
10",0-30",) 11 0,,012 1310 (131 0, l~ltOl 

S DEPTH iNT po OEP1'H n~T OF'4 S lTV SKEAR 8UlK POISSOMS 
VEL VEL DEPTH ~mo "0)- RA f I () 

UIiIS' on ( H/S~ PH U-1, (G/::~ ( fURS) f5AltSI 
362 2",54~ 5 1190 2 ",5-1~ .. 5 9 .. 1 2",31 40 28900 0 .. 
:rr? £.4 .. 5-221;13 1530 16!9 0-28 .. 0 H~&l 2 .. 31 3300 49,.10 O,.~6' 
·1 24"O-){}* '3 1521 Hi., tl-28 .. 0 30 .. 0 2. it 1')0 

1 0-3.0 .. 3 1310 !O",O-30.,3 16<l'J! lroll ~l 
10 .. .. 3 1370 1 0" o-30~3 3CL.O 2~ ,~ 4020 



TABLE 38 

INTERVAL VELOCITIES AND ELASTIC MODULI 

SITE NO .. 21 HI TCHEll PARI( 
f tit S l' S A RR I VAl FIRST S PEAK 

DEPTH (NT NO INCPT VEL UNe tNT 1 \f CPT VEt JNC 1,.,'" 
HU MEAS 0)) H1/S. « MIS» ( s. C141 S' CM/S) 

5 .. 0-15.0 5 0 .. 001 270 ( 262, 279) 0 .. 014 246 ( 216, 256D 
11 .. 5-22 .. 5 3 - .. 004 226 « 226, 2261 0 .. 009 Zi!6 ( 210, 2lt!t 
25 .. 0-30. 0 3 0.018 293 « 281, 303t 0'1>027 292 « 283, 30:U 
10 .. 0-JO .. 0 <) 0 .. 005 256 « 251, 261' 0.018 264 « lbO, 2~" 

r fIRST P A'UIVAl 
w DE Pl'H tNT NI) t~CPT VEL UNe tNT .... 

UU MEAS « $' "''1St ",,,s. 
5($0-15000 5 0 .. 006 1530 «1450, 16UH 

11 .. 5-10",0 6 0 .. 006 1610 U.540, U~80t 
10 .. 0-3 O. 0 9 O .. (HJ6 1640 U610, H~80) 

S DEPTH Uff P OEPTH INT OE~StTV SHr:~R Pot sso~s 
VEL DEPTH ~:w RATIO 

Hi J UH HUS~ HH U4~ (~ C~ f. 8Ji~S) 
210 5 .. 5,,0 1 5 .. 0- 1..5.3 q,,(S 2~ 

11 .. 5-22 .. 5 1. 0 .. 0 18$3 ~ , ~ ~ 
,~@l :'I' q,., 91l' 

a 11 "" -$- ."..~ i) ~0 

1 0 1640 £'3 1 1 126C~ 0 4,~6 



TABLE 39 

INTERVAL VELOCITIES AND ELASTIC MODULI 

SIfE NO. 28 

DEPTH! NT NO 
0'11 MEAS 

2.5-10@1) 4 
1295-l9 .. Q 8 
lO .. O-29 .. d) 9 

OE~l TH iNT NO 
UU !"lEAS 

2.,5-12",~j :; 

'tiJ 
OY,S 

406 
f9l 

FOOTHIllS PARK 
fIRST S ARRIVAL 

INCPT VEL UNe INT 
«5. (MIS. (M'SI 

0 .. 001t 406- « 378, 431. 
Il .. 016 191 ( 116, S(6) 
Oe015 176 « 762, 190' 

fl RST P ARRIVAL 
i P'f YEl Ift,IC tNT 

151 IM/St IMISI 
BOO { 1 t 

Q~016 I 

5 6",,~ l" :Hi. 
9",0 2B,,,,[} ,2",51 

10 0-29.0 28.0 l.51 

FIRST S PEAK 
, .. cpr VEL JNC un 
« S) fM/S, (M/Si 

0 .. 005 321 ( 306, 337) 
0 .. 023 801 ( 743, !HBt 
) .. 024 822 ( 110, 88l' 



TABLE 40 

INTERVAl VELOCITIES AND ELASTIC M:lOUll 

SITE NO .. 29 SIERRA ~l~E~A 
Ft~St S UtRIVAl FiRST S PEAK 

DEPTH un NO INePT VEL UNe I NT '".CPT VEL UNe t~f 
HH ~EAS « 51 O~/S) « MIS) (S, HVS) uvSt 

2 ... 5-12.5 5 0.,005 560 « 517. 611' 0",009 511 « 468. 56U 
15",0- 30.0 1 0 .. 008 139 « 691. 1941 0", 016 1&1 « 102. 8315 
lO",O-30",Q 9 0 .. 010 119 « 733. 832' 0 ... 01' 142 « 5195. 191) 

!-4 fIRST P ARRIVAL 
w DEPTH tNT NJ INePT VEL UNe tNT \0 

HU MElS ( St 04/5) eM/S' 
2 .. 5-lZG5 5 0.004 Il60 n 150.11101 

15.G-:U) .. O 1 0",009 2100 U 990.2210» 
lO<$O-10 .. 0 9 0 .. 008 1990 H 910~ 201(U 



TABLE 41 

INTERVAL VELOCITIES AND ELASTIC MG)ut! 

51 'fE NO ... 30 9UtGAS fllNNEt 
FIR Sf S A"lIYAl FIRST S 'EAK 

OEPTH tNT NO INePT ~Et UNe INT I~CPf vel UNC urr 
on MEAS t s. (flUS, ~M/S , ($) ~fSi «MIS) 

2 .. 5-15 .. 0 6 0 .. 001 425 ( 420. 431. 0,,013 415 l 409, ItZli 
11" 5-22 .. 5 3 0 .. 008 451 « 429, 475'. 0 .. 011 495 ( 495, 495» 
25 .. 0-30 .. 0 :3 0 .. 015 552 ( 530, 516. 0 .. (; l5 619 « 553, 10~ ) 
10&0-30 .. 0 <) O ... tU3 525 ( 509, 542' 0 .. 021 5&9 ( 549, 59) • 

f=1"ST P A~I\lIVAl 

OEP1'H tNT p.m tNCPT VEt lIMt tNT 
un MEAS na (MIS' t MIS' 

2<1> 5-20 .. 0 8 0 .. 004 810 ( 7", 847t 
2211\>5-30 .. 0 4 0.022 2470 «ZItSo, 25001 
10'1>0-30 .. 0 <1 0 .. 008 tG&O t 966,118'01 

s prK I Nl" ? O~P tNT OE NSI T'f 
DEPTH 

( ~ on « « c ~ 
<~ 2G~G 1,,~ 1,,,, :) l~ 
~~ """~ ~ 

;~51 l ",5,·20 
2 () '" ~ 

if .• .f.c~ 

H'60 1 Vi!' 0 2;9" " .~ 
~~ &;,.~ 



TABLE 42 

I NTERVll VElOC iT IE SAN!) ElAS TI C MODULI 

StTE NO .. 31 fRENCHI4A~S C~eEI( 

FIRST S ARRIVAL 
OEPTH iNT NO INePT VEL U~C; INT 

(1) MEAS «S. (MIS) f MIS. 

2 .. 5-10 .. 0 4. - .. 001 261 « 259, 21fd 
12 ... 5-19 ... 4. 4- 0",022 612- « 6Uh 615! 
21 .. 3 5 .. 3 3 0 ... 045 1940 (1930,1940t 
10",0-29,.2 10 0 .. 026 161 « 112, 818' 

flitS! P UUHVAL' 
OEPTH tNT NO INCPT VEL UNC INT 

on MEAS ( S~ f MIS. (MIS. 
2 .. 5-10 ... 0 4t 0 .. 003 892 ( 844, 945' 

12011 5-19. It 4. 0 .. 009 22M) (211 t)'2350 t 
21el-29.2 5 0 .. 013 3900 «3250, 48101 
101100-29 ... 2 10 O .. tHO 2690 «256(h 2840 I 

2 
@ 

2t~3~~"25;;c:,3 

F n~Sf $ PEAK 
I~CPT VEL JNC l~r 
na f!l4/Si (MIS) 

O .. OOtt 
0 .. 029 
0 .. 052 
0,. 031 

261 « l65, 21;)) 
60Q ( 601, 612:0 

1930 (i 920. 193(H 
116 ~ 663'l1 11'0 



TABLE 43 

t NTER ~ l VE lOC 1 TI ES AND ElAS f J C "OOUl I 

SITE NO", 32 HAlF~OON BAY TERRACE 
FIRST S ARRIVAL fIRST S 'EAK 

DEPTH un M) I'iCPT VEL UN: un INC .,T VEL UNC Ifill' 
on MEAS (5. nus, OVS) « S~ (~/S , «MIS' 

2 .. 5-22 .. 5 9 0 .. 001 338 « 334, 34)) O"Ol~ 336 ( 332. 3~U 
25 .. 0-29 .. 6 3 0.041 650 « 630, 612. \) .. 055 152 « ~60, 81~n 
10 .. 0-29.6 9 0 .. 012 384 « 369. 401 ) :1 .. 024 399 { 382, 4un 

~ ... 
. ~ fiRST P ARRIVAL i'0 

OEPTH Ifill NO INePT VEL u .. c tNT 
HU MElS « S. (MIS' (H/Sa 

5.0-29.6 u. 0 .. 006 1650 U630, 1680t 
10.0-29 .. 6 9 0 .. 006 1630 (1590.16601 

S DEPTH INT P DEPTH tNT DENS Iff S liE AR BUL( PrltSSl'CS 
VEL VEL ):PT" "'lD MOD RATIO 

« MiSt uu U4/S) UU uu (Glee ~ «BAR S, f6Alt s» 
338 2" 5-22'11 5 1650 5 .. 0-29'1>& th~ 1",68 l.l60 41~OO 

2 6 1650 5 29'!'6 (h 
384 1630 10" 9 .. ~ 0 



TABLE 44 

'NrERV~ l "IE lOCt n ES AND ELASTIC MOOtllI 

SITE NO* 33 VISTA GRANDE 
f IRsr S I\RRI VAL 

DEf'TH HH NO H4CPT VEL UNC I NT 
~ron MEAS (S' «MIS t UVS. 

II 
10 .. 

OEPTH f Ni 
nu 

2,,,, 0 .. 0 
1 5-20. () 
22@5-30'1'O 
10.0-30 .. 0 

4 O@003 251 ( 249, 254» 
3 05024 488 C 486, 489. 
4 Oe054 1230 (1230.12301 
8 0.,021 538 C 502, 5191 

1=1 ~5T PARR I VAL 
INePT VEL UNC tNT 

(5)> (~/S) CM/S) 
C~G05 362« 8219 901i 
0 .. 013 1610 U350.1980t 

4 0 .. 032 3410 (2800,.580' 
8 0$004 162 ( 688, 85S1 

S OEPTH ('iT ~ DEPTH tNT 0:'51 T'I 
V VEL DEPTH 

( MISt on « MIS' (Mi 000 tG/tc~ 

1 2" 5-10@ 0. 862 2'1' 5-1.0.0 
488 12 .. 5-20@O 16 12.5-20.0 

1 22 5-3 (} 3410 22",5-30,.0 26 .. 0 2 ~30 
s ., il- f" ~ £.~ lO@ 30.0 !lOO 2,,30 

FIRST 5 ~EAI( 

i~CPT VEL :JNC tNT 
€ S j fM/!;) (!C/Si 

o.ona 245 ( 240. 25li 
J.029 486 « 485, ~·8iU 
0., 046 6!H { 595, sun 
l .. O 419 « ~59, 499~ 

SHEtH 8JU( POI S (" 
:J; 

""Of) ~[)O ~ATIO 
( S~R S , U~"RS • 

0 .. 453 
4"·9 

346.00 0" ~. 

66 0., 



TABLE 45 

INTER\lIH. VELOCITiES AND ELASTIC MODULI 

SITE NO. 34 "1O~RISON (ANYO~ 

FiRST S jH:tIV~l 
OEPTH Hn NO I~CPT VEL tJNC tNT 

HU MEAS { S, ous. € MIS' 

5 .. 0-12 .. 5 -4 0 .. 015 531 ( 50), 516. 
15",0-29"" 9 1 0.,,026 1090 (lOS()'1130t 
1 0-29 ... 9 9 0 .. 025 1040 « 994,109CH 

F t~ST P lRRIVAl 
DEPTH INT NO INePT VEL UNC tNT 

PH MEAS «S I (MIS .' (M/S~ 
5 .. 0-12 .. 5 <\ 0 .. 004- 1140 { 1580, 1 93tU 

15*O-29.9 1 0.001 3130 (2920" 336(U 
10.,o-2~.9 9 0 .. 001 3110 (29Z'h 333(H 

S DEPTH IHT P OEPTH I NT DE Nst rt 
VEt VEL DEPTH 

nus, HH ovs. 0.4) nu (~/CC) 

5.(}-12 .. 5 1140 5 .. 0-12 .. 5 
1090 15 .. 0-<29 .. 9 3130 15 .. 0-29 .. 9 23 .. 2 20 
U)40 1 0 .. C.~29" 9 3U.O 10,.,0- 29 .. 9 23 .. 2 211120 

fIf.lST S ~EU: 
I,CPT Vfl UNe I~T 

(S) f~/S) PUS & 

0 .. 019 
0 .. 033 
0 .. 031 

S.HEA~ 
~!lO 

nU,RSi 

26100 
!lSOO 

411 « 452., 504~ 
1040 nOlO, l06CU 

95() ( 923, 991 ~ 

BUlK potSSJ~S 
~'lD fU.rtJ 

nH~RS) 

th-441 
180000 0 .. 431 

\[)I)O () '1 



" 

TABI.E 46 

INTEPVa,l VEU1CITIES ANO ElASTYC MODULI 

51 !\I 0., 35 L lKE ME~CFD COU~TRY CLU8 
fIRST S AI:i,~IVAl 

DEP INT ND INCPT VEL U~C INT 
n-o MEAS (Sj PUS) (MIS' 

1.. 9 .. :3 10 0 ... 012 56'1 { 561, 512' 
10.0-29.3 9 O@012 558 ( 554, 5631 

DEPTH HH 
€f'H 

10",0-29 .. 3 

fIRST P ~R~IV~l 
! Nt P1 VEL UN C tNT 

(5) ouSt U4/5' 
0 .. 013 l300 (1260,1340) 

S DEPTH HH P DEPTH tNT DENSITY 
VEt VEL DEPTH 

(M/S~ OU HVS) OU HH (Glee t 
561 '1. 5-29 .. :3 1300 1.0 .. 0-29.3 10 .. 1 i,., 91 

8 10.,0-29",3 1298 10>1>0-29.3 10 .. 1 1.91 

f IP S r S PE &. K 
I ilfCPT VEl.. UNe i"lr 
(5~ HUS~ H>1/Si 

).Ol6 568 C 5&3, 513. 
O .. rn1 515 ( 510'11 '5 ~ 

SHEA~ SJlK POI5S)~S 
MOO MOD RATIO 

(aARS~ n3A~,SJ 

6310 248 O.§3 
61 25000 O .. 3S~ 
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