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WINSTON BROS. COMPANY 
CONSTRUCTORS AND ENGINEERS 

ESTABLISH-EO 187!5-INCORPORATEO 1902 

GENERAL OFFICE-MINNEAPOLIS. MINN. 

411 West Fifth street 
Los Angeles, California 

ADDRESS REPLY TO ABOVE OFFICE 

Mr. Edward Wi s s er 
1ining Geologi st 

533 Call Building 
San Francisco, Califorci a 

Dear Mr. 1,5.5 sar: 

We acknowledge receipt of and thank you very 
much for your report of July fourteenth. The invoice enclosed 
therewith has been passed for payment and will be taken care 
of about the tenth of next month. 

We would like to consider this matter further 
and after doing so we wi 11 communicate with you again. 

Yours very truly, 

~'IlI];TSTCN BROS. COMPANY 

JCA-RC 
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WINSTON BROS. COMPANY 
CONSTRUCTORS AND ENGINEERS 

ESTABLISHED 187!J- INCOftPORATEO 1902 

GENERAL OFF ICE- MINNEAPOLIS. MINN . 

411 West Fifth street 
Los Angeles, California June 12, 1941 

ADDRESS REPLY TO ABOVE OFFIC E 

Mr. Daniel G. Longtin 
66 Ritch street 
San Francisco, California 

Granite Deposit - Point Reyes 
Marin County, Cal . - Possible 
use of rock for breakwaters, 

jetties and Rip Rap 

Dear Mr. Longtin: 

We have your letter of June eleventh and are 
pleased to have your reaction to the situation that exists at 
Point Reye s. 

The next and most important thing to develop is 
whether there is inclined to be a demand for rock of this 
quality in and about the San Francisco area, and in sufficient 
quantities to justi~ further development of this quarry site. 

Apparently in the past the requirements of this 
area have been filled by the use of serpentine or basalt, and 
the question arises as to whether past practice will not be 
followed in the future. I think you will agree that either of 
these materials can be delivered more cheaply in the ar.ea in 
question than granite from Point Reyes . 

We ha va been unoffi ci ally advis ed that cons i der
able rock will be required at the following locations: 

Pillar Point 
Mare Island 
Hunters Point 
Treasure Island 
Army Supply Base 
Alameda Airport 
City of San Francisco 

We would appreciate it if you would quietly 
ascertain what you can about the possibilities at the points 
above mentioned; and, in particular, ascertain if you can what 
type of ro ck the Army and the Navy are thinking of for these 
purposes. 



. '11 

- Page two -

Specifications Number 10376, issued by the Bureau 
of Yards and Dooks, Navy Department, Washington, D. C. , for 
"Quay Wall at the Naval Dry Docks I Hunters Point, San Francisco, 
California" are out, and we quote you from Page 11 of these 
specificati ons: 

"The Rip Rap shall be of sound hard rock, one-man 
size and larger, and of suitable shape. The stones may be dumped 
in place, but sufficient oare shall be exercised to obtain as 
nearly as practioable, a oompaot structure with stones fixed 
finnly in posi tion.1f 

On drawing number 155,095 acoompanying these 
speoifications, the following appears: 

"Note: 
Deoomposed Serpentine Rock Assumed S.G. = 2.6 

40% voids. 
wt. in air 2.6 x 62.5 x .60 = 97# per cu. ft. 
wt. submerged 97 - (64 x .60) = 59# per cu. ft. 

Rip Rap - assumed S.G. = 2.8 35% voids. 
wt. in air 2.8 x 62.5 x .65 = 1141 per cu. ft. 
wt. submerged 114 - (64 x.65) = 7~ per cu. ft. 

The important thing to determine now is where in 
the Bay area rock meeting these specifications can be obtained 
and if the deposit is sufficiently large to provide a supply 
adequate to the need. If it be found that there is a site, or 
sites, located more favorably from a transportation standpoint 
than Point Reyes, it seems to us that, regardless of the quality 
of therock that may be found at Point Reyes, it would be unwise 
to oonsider opening a quarry at that point, at this time. 

There is one other angle to the situation which 
should not be overlooked, and that is the differenoe between the 
requirements for rock in and around the Bay area, and the re
quirement s that might be placed upon rock to be placed out in 
the ocean, in the form of breakwaters or jetties. 

We do not know if any jetty or breakwater work 
has been done wi thin a reasonable distanoe from Point Reyes, and 
would appreoiate it if you would asoertain whether . any suoh work 
has been done in the past, and what rock was used. 

In making this investigation, we would prefer that 
you do not disclose the party whom you represent. 

Yours very truly, 

JCA-RC 



r" J.C.Agnew, 
924 Title Guarantee Building, 
Los Angeles, Oalif. 

July l~th , 19~1. 

To Edward Wisser, ~. 

To pro~essional services, breakwater rock investigation 
in ~an Francisco Bay region, 6 field day s @ $50.00 ••••••• $300.00 
4 office days 8 25.00 ••••••••••••••••••••••••••••••••••• 100.00 
Auto mileage,485 m1.@ 0.05 ••••••••••••••••••••••••••• ~... 24.75 
Bridge and Ferry fares................................... 7.90 
Photos,white prints...................................... 3.45 
Supplies, drafting etc ••• " ••••••••••••• '.................. 5.50 
Meala in field........................................... 7.33 
Typing and assembling report............................. 5.00 

$453.93 
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8-9-41 Payment of statement dated July 14th, 1941. 

WINSTON BROS. COMPANY 
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EDWARD WISSER 
MINING GEOLOGIST 

SAN FRANCISCO OFFICE 

533 CALL BUILDING 
TELI:PHDNE IJA",.'CLD .676 

• J.C.Agnew, 
924 Title Guarantee Building, 
Los Angeles, Calif. 

Dear Sir : 

_RYAN, WISSER AND PAYNE 
CQNeULTINO ENGINEERB 

432 REGINA BUILDINm 

MANILA t fit. I. 

JUly 14th, 1941 • 

Pursuant to your request to me contained in your wire to 
Daniel Longtin of June 24th last, I haYs made a survey of the 
possible sources ot breab ter, rip rap and jetty rock in the 
San Francisco Bay re ion, exclusi ve ot Point Reyes. The results 
of this survey are embodied in the accompanyin report . 

Yours very t~ly , . 
{q~/W~ 

Edward i ser 



REPORT Q! POSSIBLE SOURCES Qf BR AK ATER ROCK 

~ ~ FRANCISOO BAY. 

S ARY STA ~MENT . 

A survey of po Rlble ources of break ster rock Is the logic 1 

first st p for n or anization considering entry into the heavy stone 
. 

industry of San Francisco B y . The b sines i hi hly compet tive, 

and it no stone can be round cap ble of cheap quarr ing and transport . 

had best be lett alone . Inquiri s h ving au ested to the riter a 

po sible demand in the near future for heavy harbor stone in connection 

wlth the present milit r and industrial expansion,a well as the 

thought that the present domin tin factor in the business, the Basalt 

Rock Co . of Napa , ight b underbid it a uitably located quarry could 

b secured, a prelim1nar survey of posslble quarriesnd quarry I hea 

w s made in the Bay re 10n. 

Two promisin localitles for breakwater rock ere found, and fe 

it any other posalbllltie in the ntlre r 10n. The preferable 

locallty, because next to deep ter, i cNear's Folnt . A second 

locality, offer1ng a po 81b1l ~ ty for more tonnage t~n McNear's ~o1nt . 

but ome two miles from tide ater, and s parated fro it b a U~S . 

Highway, 1 a hill of nd site porphyry north of ovato, arin Co . 

Mc earls Point is preferable,npt onl because of location, but because 

large quarries have opened up the rock tor inspection, hile at NOYato 

no so11d rock is exposed. 

It i reco ended that cNe r's Point be investigated In detail , 

and if It rove satisfactory, that Its ar as of mas Ive rock be a ulred 

under lease,l£ po slble . Fallln that,it is 8ug~e8ted that an attempt be 

made to secure control of the ovato porphyry d Its possibllities be 

te ted by excavat10n, either ot these proposed step should be taken 

Ithout more thorollgh Investigation of the future de and for heavy 
- 1-
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harbor tone in the ~a" Fr 01 co region, and an an 1181 of the 

bu inea ngl 8 ot the Industr7. The writer has shown that one and 

o8sibly two ourcea of rock, not now being ut1l1zed,exist around the 

Bay, and he th1 a that at least KcNear f Point y;ht be aqulred. 

If the Oompany 1~ In a r ement that the two loca11tl 8 ju t m ntioned 

re promis1n rock ouroes, the next tap i8 to make the bu ness " 

investigation outlined above . 

-11 -
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REPORT Q! POSSIBLE SOUROES ~ BREAK A Eft ROCK 

NEAR SAN FRANC ISCO BAY. ---- -. -. 

INTRODUCTION . 

Th obj ct of th inye tl ation d lp in thl report as 

to deter ne what , if ny, a ail ble oure s of bra k ter, jetty 

and rIp rap roc ex! t in the area tri but ry to an Franc1 co Bay •. 

Fro the tandpoint or an organl stion contemplating entry Into the 
. 

highly co etetl.e harbor i provem nt bu Ine8 . here , this preliminary 

sury y 1 a 10 leal first step, for It no availabl source ot rock 

be ound, it 1 usel s to 0 ny farther . Bu Ines conditions 

be alt red, but not the eological distribution of quarr7 stone. 
other 

Before a decision me be m de, ho ever, two/vital question 

must be an wered aff1 at1vely c 

1 . Is there,now or in th n ar 

uch roc in the Bay area? 

ture, an 1 ortant de d for 

2. It so, how e n 1s the co petition, how n rro the profit 

mar in, and h t are the oh nces for an outside organization to co -

pete ucces fully tor future bu ine ? 

Th1 r port deals Imoat entirely with the 0 ible sources of 

qu rr stone; the que tion of de and an 00 et tion have been 

'In e tlgated only nough to ju tity this r search or stone . 

De and !2:!:. ;B~r.;;e.::a:.;.;.;.a..=.t.;;.er::.. Rock.- The chi r possi bl source 0 de nd 

1 of course the U. S. Goyer ent , the A~ ,. and Navy. In interviewing 

Ciy111an of 1c1als of the Ar.my Corp ot n insers (South Paolflc Di

vi iob, Balfour Buildln , ' San Francisco)' I found th m completely non

co t 1 . ~No information. " It Id not ee worth hila to interv1e 

t e Navy t this ta e . 

-1-



I have round no hint that the Goyer ant ha been tr r with 

fo tion toward an 

thele s , there i 

other priYate indiv1dual on this sUbject . Never

decided "hunch" among people interested thAt turtl,er 

demand for heavy harbor construct1on 111 arise, trengthened by inter

views like th ollowln (San Franc! co Examiner, July l2th,19 I ). 

ftDefense Dlr ctor ill 1 S. Knud en fle Into ~an Francisco 1 aT 

nIght •••• ith the revelation that a gigantic new h1pbuild1n 

••• will brin new shipy rds to the Bay area . 'Th ne yards here will 

buIld both naval vessels nd merchant ships as part of the 1,698,000 , 

600 progX' by Presid nt Rooaevelt for hip construct10n. 

M , or cours ,the an Francisco ar 111 be called upon to take 

part In this progr t the OPM cbiet ald ••• ' New yard and expanded 

tac1lities will be c lIed for .' 

ftKnudsen w1thheld co ent on report that work would start immed-

iately on a new NaYY lard, or private Y I'd to build NaVy ye els in 

the East B y . Ho.ever, infor ad sources aid Knudsen undoubt~ell 

would inspect an a t Bay sibe airea y chosen to build ships 1th the 

400,000,000 ju t at a ide b President Roo evelt a the Navy'S part 

of the mammoth ship program. ft 

The emphasis on the ~ast Bay 11 be noted;there i8 a logIcal 

reason . San Francisco Sa 1 large,but mu,ch of it 1 too shallow 

to serYe as a harbor . The port10n suitable for oc an-going • 88els 

to doek 1n 1s,rouglily, 1im1ted on the north by a line through Ric ond 

west to Marin County , and on the south, by an east-west line through 

San Bruno ~oint . (See map acco pany1ng this report) . South or t~s area 

th Bay 1 extre e17 shallow,it i shallow north of 1t,also,except £or 

th channel to Vallejo (Mare Island) and through Oarquin a Strait . 

Around the deeper area,San FranCisco haS crouded its waterfront 

to the l~lt; ar1n County (just north of the Golden Gate ) has almost 

-2-



no pac b tween it teep mountain and the w ter. There remains 

the ~a8t Bay, fro artines to ' south of AlamedA. The 

ar a 1s heavily industrialized no ;the are I land sh1 Channel pa8~e5 

close to shore,and there eems little opportunlt to make new land 

here , or to find ch xi tent 1 nd for ship ard , harbors e~c. 

Fro Ric ond outh, however, the Aast Bay ooastal shelf,bet eem the 

teep Berkeley Rill on the east, nd the B y on the e t slopes raduaj 

1y down into the Bay at such a radient that new land for indu trial 

sites , hip ard etc. a b made at re sona le coat by buI1d1ng break

tel's nd pumpin tbe 11t that form tl~ botton of th Bay behind 

them by uotion dre 
, 

( re~ur8 Island). At the same time, ship chan
A. 

nels between jetties may be kept dr dged out ithln this n w land. A godd 

de 1 of thi kind of work has been dona around the Oakland F,stuary. 

The I' see , therefore, 86ne1"9.1 reason to believe the. t a emand tor 

breakwater rock ill co e forth 0 lon s the present w r boo lasts,add 

that the East B 1 111 be the ite for much of the new construction. 

~ Rea.: stone Indl try 1~ the -!a Francisco 8e8ion.- No break-

atar rook is at re ent beln quarried; but extensive bre tel'S have 

been built ithin the past fe ears (Trea ure I . land, Alameda Naval 

Air Base, etc.). The do inant tactor 1n the industry, factor ready 

to domin te 1t gain, once it I' vives, is the Basalt Rock Co., plant 

2.5 mile so th o£ apa ( oint 8b on ccompan. lng map) and S n Fr nei -

co office at 6th and Channel sts. The operations ot this com any will 

be deacribed in the body of this report;it sufflc a here ,to say t t 

the mine excellent (b nlt and andesite) rip r p from th ir quarr'1 

ast of their apa crush1n plant,loading it by truck on b rgea on tl~ 

apa River. This compan sunplled all the rip rap for the Alameda Na.al 

Base, and co bined with its only co petitoI' , the Daniel Construction 

Co., leaS8S of quarries at cHear's Point (see 6a,.p), supplied the 

-3-



tone for the Trea ure I land break ater. 

Mr" Strlblo, h d of the B B It Rock Go. , 1 ener etic n bold. 

He n ver he it tes to inve.t h vily in plant, i.1' neeessar,-, in order 

to insure 10 -cost oper tion • As a result, he ha , I 8l'!l told. oon-

1st ntl been low b1dder on harbor tone jobs 1n recent yeara~ nd 

his rficient op r tlon haR, according to h ars 1, rought hi sp end1d 

prorlts in ~hls bu ine ; this kes it certain that he will ant r the 

sma again when it ran e. In pl.te of th1 ,1 t e he ht 

be underbid by an organ! ation having a quarry with d1rect aCCess to 

t1dewater.b cau e the Basalt ock Co., ~ak1ng he stone fro it quarrJ 

sa of Q , on high ount in, 1s orc d to truck the piec at l~a t 

2.5 miles by truc road to the b r e landing on the Napa Hi r. The 

big er stones are sai just to fill one of their trucks. 

The Daniel Gon truotlon Co. (sign at pl nt; Oontr otlng" Co.1n 

telephone book) has un er le se the quarri s near the cHear Brick Co. 

plant at R3Ne rts point. These are d crib d b 10 • I am tol that the 

D n1 1 Co. i lacking 1n drl a, and has been outs rted time atter tl e 

b the B salt Rock Go. It la,as I he e aid,that company's sole im

portant comp titor. 

The I' are a number ot other large quarries aro nd the B y;all the 

active one alae busy making cru hed roc , and onl Vel' OCO sionally ant

t I' the he vy atone field. 

Thus th Ba alt ock 00. ap ears the only outfit to be reokoned 

with. and 1n my opinion might ith the ro er quarry, b g1 n a good 

run for its money. 

~ ~ tone Needed.~ An exhibit accomp nylng this r ort is 

a cop of s ecificatlons for 0' bra ater, an rep irs to a 

12,500 ' bra k ter at Lo Angeles and Long Beach Harbors . I quote trom 



thi on stone require nt I 

General- nAll ton turn! hed hall be sound nd rable a ainat 

di nte rating under the condttion to be t ln handlIng and placing, 

an shall be hard and tense ou nd other 1 e 0 .ultab1e qu 11ty 

to insure pernanenc in the tructure. 11 d term1n tion s to the 

quality, dur bl1lty and/or suit lllt,. of th stone to be user! in the 

construotion will b made by the contracting of lcor. All stone shall 

be ang1llar, e ch piece . its greate t i ension not gr~ater than 

:3 tim its ·1 ast d1 meter.~ 

Cla s B tone (core of rock bra kwater;lower rock layer or co po

it , and~core ty )e): to mee t bove gener 1 require ents; average 

weight 13 lbs. per solid cUbic toot,pro id d not mol' than 5_ weighs 

less than 130 lbs.per oubio foot. 

01 8 stone ( top and r oing or r ook bra ater and of oomposite 

break-ateI') I eight not less than 160 Ibs. per cubic root. 

The 13,350' br ak t r is of the com oslte type; sand core,topped 

by cl y n co eX's Ith Olass B stone to depth of 10 and 20 feet 

below mean 10 er low . ateI'; th 

above this pl no to be Olass 

the 01 s~ B tone tor this break 

entire top portion of the br ak ater 

stone. Th e are the require en :s for 

tars uarry run, not over 25J by 

eight to b in places of 1 s t 

weight to be in leces of 1 ton or 

n 20_, andnnot less t n.~ by 

ore e ch. S lIs smaller than 1 

or than 5_ of any lb. and earth matter a8 re ating 1n tot 1 not 

scow or 0 rload will be accepted, but such at rial will be considered 

Q part of the 25~ by weight 0 ter1al hich 111 be aooepted in p1e 

ces elgh1n 1e s than 20 Ibs. each. 

01 s tone: Selected stone fro the quarry. 0 piece u8ed 

shall weigh les than 1 ton, and at least 50 ' by we1ght shRll be in 

pieces 8i 1.ng 10 tons or more each. 



The 12,500' b~eakw ter is of the nroo ent type. C1a88 B 

stone to a height 10' b 10 mean 10 er low eter;rftst of br ak ater 

above this to be C1a9s stone. The requirements for stone are the 

same , except that with the Cle A stone, 75~ by weight insteau of 5~ 

must be in p~ece8 weighing 10 ton or more each. 

These spec! icatlons repres nt extr~ e qu 11ty requirements;they 

wo~ ld not reval1 for breakwat X' within San Fr ncisco B y. To deter-

ne hat these latte.r requirements might be, the lameda Hval Air 

Base ~ in pected. Refer to stan rd Oil Ho d Map of C li£ornia,19.0, 

lar e eals map ot San Franci Co And V cinity. fol' location of this 

base. The ba e lie8 on the south id~ of the Oakland Estuary at the 

Bay . Br k ate I' ,e ch 400-500 ' lon ,extend 8 1 the Bay end J:!:StU8I'Y 

sides , to provide a harbor for landing seanlanes. The break~ terR rose 

6' above water 1 vel at ti e of 1nspection. The X1at part ot the top 

WaS 8-10 t wide. The break atars aX' formed of blocks of stone 2' to 

7' in maximum dimension. 11 ar angu1 r.but of variable shape,fro 

roughly cubic to longated. The stone on top are f1tted;the flanks 

are well sloped but not f1ttedj6v1dently this rock 

slderable open spaces ex1 t between the rock blocks. 

9 d ped,and oon-

The stone, furnished b th B s lt Rock 00., 1s an andesite wi~~ 

flow-banding, h rd and tou • lxed lth thi ho ever(about 5,,> are 

small, sort, crumbly tuffa.ceous stones . 

In this connection th following table is useful. 

Rock 
-Andesite 
Basalt 
Granite 
Limestone 
Rhyolite 
"'andstone 

EIGHT OF CO ON ROCKS. DI., al0 ~S. LbS.Eir cu.ft. 1 Ton flece. 10 ton f1eoe. 
---1 -- --- 2.25'x2.25 x2.a5 t 4.a'x4.8 x4.a t 

181 
1 a 
168 
150 
150 

ote:The Francisoan sand tone of the Ba1 area 18 heavier than no~-

- -



mal snndatone.becs.use hen fresh its c0l11pos1tlon 1s almost identic 1 

w: th that of andes1te;lt robably i"hs over 160 lbs. per cublc foot. 

'l'(lking the Alame ~aval Air Base break aters· 8 represent tive 

of requirement tor San Fr n01s(}0 Bay construct1on, it is vic.ent from 
per cu. ft. 

the above table that spec1f.ication for ei&lt/are abo t the amB aa 

,for 00 an break a te·rs of. the Los An eles larbor tJPe ju~t described, 

b i t that require ents ~or 1 e of blocks are relaxed. (Cla88 A stone 

only visible at Alame a,or course) . Aver ge s1ze s less; a.ny b~oc II 

eigh 11 ht1y 1e'8s th n e. ton, ery te. reach 10 tons; probabl,. a gre -

t r vari tion 1n . iZ6 1s permitted. 

On the other hand, the Oakland Estuary nnd p rts of ada 

I land ar r1pr pped by ver large blocks of hard,fr~ sh qu rtz dlo

rite from an nkno n 8ource,pooslbly Rocklin ln Pl c r Co. , 0 that 

some s ec1flcations may call for the finest of break ater rock. 

first-clas . qu rr I would therefo!:'e b very deslrable,r ther than one 

t hat ould mer ly fulfill what seem to be avera e requ~reI:l61'1ts for 

Bay construction as exemplified at the Ala 6da v 1 Air Baae. 

In uramar,., th follo 1n anel's.l requlr menta probabl y prevail 

for Class B stone: for sT)eclf1c ravlty, any coItlInon rock 1'1111 do , 

since only 135 lbs. per eu.ft. 1's r~qulred Los Angeles oaSan breait-

'ater). 0% ot the stone fUrnished (judging by Lo nge.1es example). 

must sigh 1 ton or more,le.must break "'1 2~ '5t , x .2,.5' 'x '2 .5'. For , 

Class tone,heavler rock 1s n.ed d (basalt, deaite, ranite or 

probabl Franciscan sandstone) and ore of it m t break 1 r e,a1-

thOUgh requlrem nts hore are proo hly 1 ss stringent than at Los 

Angelo Harbor . 
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POSSIBLE OURCES OF BREA ATER ROCK . 

Th follo ing information i b d on a wee t fi , ld tudy 

of quarry tone in the Bay region, conducted by the writer nd Mr. 

A . G . Re~ec~a , Cur tor or the Geological eum, University of Oalit-

ornia . The San Fr ci co F6lio , 0 .193 of the Geolo l c tl 8 ot the 

U. 5 ., was used a guide for thi or • 

General. 

oaks 0 many es and t~~ctural type surround S,an Francl eo 

"' Bay . In a e th r nge fro the esozole or older to the Tertiary;in 

t e , from hard, tough sslve bas lt, ranite , sandstone and serpen-

tine, to loosel consol1dat d , 80ft sands and shale . Prom the tand-

point of qu rry stone , the chief for tion of intrest are the Fran-

clscan, part of the Terti r , part of the Cretaceous and the ~ ontara 

ranite" ot unknown age . 

Franc! (U P r Jurassic ). The FrancA.can seri 8 

oons1 ts 0 s nd tone, otten in s iv b ds; thLa b dded chert;layer 

ot basalt and di ba OJ layer n Irregular ma se of s rp ntine . 

The sand tone here ssive and fresh makes excellent quarry stone , tor 

it 1 de up 0 rains of he !gn ous roc , well cemented together . 

Du to th ge of the FranCiscan ho ev r and ' the 'deto ation it ha 

suffere, ch of th1 andsto e i badly eathered, fissured and join

ted, quite unsui ted tor large quarry blocks . The t\n-bedded chert 1s 

of cour u eles; nd the basalt and diabase, being old, bave u8ual17 

weathered into coarse red and. The erpentine aries,orten suddenly 

in 1 en area, in its struotural properties . Locally it 1 h rd and 

ssive, but ore commonl o~t,sheared. It is difficult to predict . 

~ at a g1 n quarr r ee , ho tar into the hill a ma siva xposure of 

erpentine will persist ;it rna t rn to the oft , she red, usele 

iet, within a fe feet. . 

var-
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Thus the Fr nctican ofters quarry Ite J the 1 r er qu rrlea 

work fre h expo ures ot the siTe andstone members ( Hutohin on 

Quarry , Point Sa on Map; Mc ear Polnt u rries, 6a nd Photos 2,3;4,6; 

Blake Br08.~uarry,lOa and Photo 9). any small quarrles, now abandoned 

In the In, have orkeu th~ erpentlne here thls Is asslve (P radiae 

Cov Quarry, iburon, 40 na Photo 1). Whlle Rult ble Franci can quar-

ry site ar fe ,mo t suitab~ site r expo re of Fr nclacan rock. 

__ ~~~rLY.- ost Tertiar rocks around the B y con 1st a loose 

sandstpne and h le J but 1n the northern par . of the area, near 

N pa and Sono , 1 found seri ot Pliocen (l.e. 10un~) la.a flow , 

andes te and basalt. These rock ar co only treah end unde£ormed. The~ 

re heaV7 , tough, hard nd little jointed,and make ideal breakwater 

rook. Th y torm, in the quarry 0 the Basalt Rock Co. {Poi nt 8b on 

mep)tb abiet reo nt ource of suchmaterlal. Photo 8 shows a typical 

flow near Napa. 

Cretaeeous.- The basal hor1.ons of the Ch~co (~ddle Cretaceous) 

formation offer In lace o sible ources of br akwater rock. ~andstone 

from these horizons was u ed to build $tanrord Unl erslty; the rock 8 

taken fro a qu rry in the hill est of the campus. Thls sand tone is 

ma slve ,breaking large; but it is unlike th Francl can sand tone, be

ing light r 1n eight,probably too light for requirement of Clas A 

tone. he Stanford locality is also rar rom ater transport. ~he 

ame eologlc eries is found in the Berkeley Hills an near Vallejo, 

but 1n these localities the rock is unsuitable tor quarry1ng. 

"Montara Granite. ft - (Quart diorite). L rge rna es of this rock 

are found between Point Reyes and Bodega head,north of the Golden Gate, 

and between San P dro Point nd Pillar Po1nt (near Halfmoon Bay) south 

of the Gate. The H Itmoon Bay r nite was examined b the rlter ny 

ye ra ago,and 
stand inTestl 

s I remember it , 1s soft and badly eathered. It would 
tlon, ho ever, if h rbor im rovements at Halfmoon Bay 
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(Plllar Point) are conte plated. 

The Point Reyes granite crops out in several areas between 

Point Reyes and Bod sa Head, but 1s sott and useles8 except at 

the south tip of Point Reye Peninsula . There it forms a narro east-

west ri ,9 bout 1 . 5 les long, and rising in a shear cliff fro 

the Pacific to a height ot 200-500' . On th 1 nd rd side of th 

r i d e t ranlt e es unuer iocene conglomer te e The ranite i 
• 

r ther dl Jointed in pl ce, nd lar quarryln 0 erat1on. ould 

produce a 1 r e percenta a of block tal11n belo Class 

quirements tor lae, lthough the s aci ie ravity of the 

ti8tactory . 

Both ,the Point Reyes and the alnmoon Bay granite 

tone re-

anita i8 

88 8 &.re open 

to the objection of difficult and dan erous lighterlng. Beside the 

ne d of 10 ding In dang roue op n ro dste dS. oce n bargin ould be 

needed for 30 miles , fro Point Reyes to the Golden Gate,and for 25 

oon Bay to the Gate . 

There1."oll ows the de criptl.on of localities xa ned. The e re 

limited to Fr nci can s nd tone and s r pentlne, nd to Tertiary lava 

flows . It 1s understood that a report i alre dy on hand on th Po~nt 

Reyes g anite , and the Or taceous and t one i considered un 1table . 

both as to e ght and localitie • 

Localities Examined. 

The Bay are was examined sy tematicall , starting along the 

est shore south of San ranclsco and orkin north to arin ,Count . 

thence sst to the apa RIver and south a ain along the Ea t Bay_ 

4he ariou areas are ivan numbers on the p, as 5, 6 etc ., nd loc 1-

itie within an area are 1 en the ar a number , as 6,followed by a 

letter , s 6a . Asswn1ng that br akwater rock will not stand long nd 

haul, nd th t quarrie n xt to tide ater are desIrable, no · localities 
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were examined r bjher than a mile or 0 from bod1e of at r navigable 

by b ges . 

Are . 1 . --
e t Bay Shor So th of San Francisco . ~an Bruno 101nt North to 

San 'Pranc! ao. ,.Oount,. . llne . 

a re the west hore consiat of clifte with deep ater next the , 

hown by the h rv s ot packlng and other co 8nie . The countr,. 

outh ot San Bruno oint no 8uch clltfa nd y be el1m1nated , 

slnce th entire hore to the outh end of the B y consists ot err 

hallow slough, al1u 1 1 silt etc., lth hard rock expo ur a l ying 

from 2. 5 to 6 mile 1n1 nd from ev n the hallo tater . 

The rock trom San Bruno Point to the San Fr oi co County line 

oonsists of r nciscan s nds t one lth sameinterbedded shale • The 

sandstone 1 highly weath red and jointed, and commonly break to frag-

menta an inch or o in ize . There a~e no qu rr1e , nd this area 

be d1 sse • 

Area 2. --\ 

San Franoisco Count Line to Bunter's POint . 

The rock is thin- bedded chert and highly jolnted sandstone ,.wlth 

la ers of old basalt weathered to red earth. No lue . 

Are 3 . --
Hunter's Point . 

On the point aouth ot Avisadero Polnt(th extreme east tip 0 

Hunter's Point) 19 a m s ot basalt 1800' x 1000', and 150 ' high. The 

basalt ls ot the ~pl1lowH varlotyslt eon 1st ot solid a regate or 
r1110w- haped bas lt masses,like lumpy oatmeal . The pillows range fro 

1-3' ln length, avera in 1 . 5'. The 1110wa themeel as are intensely 

jointed, a s11ght b10 tro the pick breaking the to 1d tr gments . 

This shan Vel' been quarried, and tresh expo ures m1p~t b 1es8 

jointed and beeak bi ger . But the bas It would bre kith the 11low8 
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a un1t blocks, nd since th s re rounded, the rock ould be unsult-

ble . 

On the north side of Hunt r'e Point are ome s 11 lenses ot 

mas lve sandstone mix d th 1arg bodies of s rp ntln ,mo t of it hear -

d and fJol't . but w1t k lar e block of hard serpentin loc lly obtainable . 

This erp nt ne are . 1s COy red by exican hacks . here is d ep t r ' 

orf t Point . 

!.!:!!. .!. 
arin County. Fort Bak r to Tiburon. 

Fort Baker cr.. 11itary Reservation, auaalito etc . tac deep 

water. North of S usa1ito Richardson's Bay for northwest indenta-

tlon that ·~ecome rogress1 e1 s 110 er tow rd 111 V lley,wh1ch 

l1e ju t northwest of Richardson' Bay. barge could utllize this 

all b bout to here rligh 

ls surrounded by deep ater. Thl 
. 

101 crosses it . The Tiburon Pen1nsul 

hole ar a suffers from the dlsadvant-

age of den a co tar popul tion nd the ra nee of the 1litary Ree-

rVation nd th northern ap ~o oh to the Golden Gate brld e . 

The rocks are Franciscan,mainly andstone,hi hly weathered and 

jointed;ther 1 minor chert and Francisoan basalt, crumbly , red. 

Localltl ~- Fort Baker. ass.ive Franclsc n, better than elsewhere , 

but eathered, breaking into 18 blocks . While ther 1 a ugg stion that 

deep cuts exposin fre~sher rock would e h1blt it breaking b1 er, 

val1ab- lity of this source is very doubt£*l because it lles ith1n 

the ilitary Reaerv t10n . 

Locallty ~- Cut along Highw '1 101,'/8 mile north of cro slng o~ 

Richardson's Bay t M nzanlta . uarry for hi hw y . Franoiscan a ndstone 

with rp ntine . The sandstone 1s freah, reen and m sive ma1nly,but 

some i bro n , we ther d nd highly jOint d. The rr sh portion ot tb 

sand tone i a bed bout 35' x 35' as exposed;it str1kes into the ~~11 . 

The earp ntine 1s soft and he red. ABpo.are i too small to be of 
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interest,but i8 described as being typical of 0 many others . 

Localltz !!. - 01 Quarry near Par lee Co e, Tiburon.- Photo 1 . 

he qu rr lie neyt a public ro d to P Tadise Oove,and about 

300 yard inland from the Cove . Both quarry and Co are wi thin an 

extensive r sldentlal subdlvi ion roject owned or controlled by 

Frank Ho ard All n, Drake Boulevard and Bnk t ., San ns lmo . There 

i no harv at the Cove , nd the b aoh i exceptionall, flat, neoessit-

tin lon loading pi r . 

The qu rry is cut on the ot th side of a entle h1ll,p rt of 

lar r rid e . The quarry cut 1 175' long and 90 ' high at the maximum. 

It exposes Franei can ahal a £1 nked on either side by seppentinized 

g bbro an - di base . hese serpentine belts,30 ' and 20 ' tbtck re pectlve-

1y are fairly hard and massive, but irr gular. Th· photo aho~s how dlf-

fiou1t· it ould be to qu rry Ither ssl e belt ithout taking the rot-

ten m ter! 1 as ell;the ma. sive material itself i rat her b ell)" .10in

ted . The quarry m1 ht be suitable for a limited and local suppl of 

break ater material . 

orth of the quarry the s rid e shows surface exposure of 

m s1ve serp ntlne , schist nd thin-bedded chert , tor a distance of 

a mile from the quarr • The ridge rises 81i htly in this lrection~ 

Two-fifths of the e osure are serpentine , two-fifths schlst , and one -

. fifth chert . The schist b~Dders the serpent1ne;the latter is ainll 

hard and ma siye . he soh! t 1s massive also , but owln to it nature 

would be tough to drill nd bre k;the serpentine could hardly be quar

t d wIthout taking the seijdst 8 well . Never hales the ridge offers 

a possibly som hat important soure for 100 1 br ak ater stone . 

rea 5 . --
B t sen 'l'lburon and oHear' 8 Point . 

In this rea t 0 slou he , separated b San Quentin Point , affording 
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opport lt~ for bar e tran port , penetrate the Marin County hills . 

(Hutchinson's quarry, locality Sa , till the 80uthern slough) . 

The rock are mainl eathered and jointed Pranciscan 

s ndstone . Thee rook , wIth Interb dded ahale, continue est to San 

An !mo. Th r are basalt ar a, too , but these re old and badly 

we ttl red. 

Loc lit: _. - 1 tchinaoo. rry , reenbr • At on point only 

is t h Franciscan sandston ,fresh anou h 0 qu rry. This i8 t the 

ext n ive orushed rock pI nt of the tcbin on Co . , Contractor ,main 

office 329 17th t .,Oakland. Here there are t 0 1 r e cuts In aS81Ye 

Franci can sand tone;on cut has too much s Ie for breakw ter oper -

tion , The other look 1'8 ultab1e . The cut i about 500' x .00 ', 

with a faoe 120 ' high. the me slv b 1s p rhaps DOt thick , aId strike. 

northw$ t out of the company propert toward B.nd beyond Uighw ~ 101. 

(S e below) . PI' sent operatlons produce only eru hed rock "by barge , 

lar e crush1n and lzing pl nt. belt 

convepor tran porte crush droek rom t he p1rant to the bar e landing . 

I am told that in ita of the s ive pear ce of this s ndstone , 

It 1 cks st~en th for rip r p . 

'1'he mas iva bed, as t t 'd,continu 8 beyon Highy 101, here it 

1s . ell expo ed In a deep road out. On the fr side of the h l ghway the 

B'ret Harte resid ntial subid1vlsion sits on th o s formation . 

h only o8~ib11it for operations here would be bar ngement 

lth the Hutchin on compan~ ,provlded te ts ehowed the sandstone did ~ 

stand up to trength requirements . Acoordin t o the ar1n Count,. .. ur'" 

vey-or , the S n R tael aterfront rip rap came trom thJ.s qu rr)";but ·that 

waterfront is subjected to lost no ve etlon • 
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Area 6. --
e r' oint to Sono 

r'a Point Id crib 

Or k. ( e t hore,Man P blo By). 

in eta1l. orth of that polnt, the 

diat shore of an P blo Bay i ithout Intere t, Inly slou • 

an of 'Yolcanictuf. Ho ever, P tal Cre k 1 n vigable for 

barge a a far a P tal , hieh fact ex nds our int r st in this 

area inl nd. The rook it.t the hlll portlon of rea 6 1 a i nI,. Fr 

oi can,but ome of this i hard, a 81 a sandston ,of ~reat intere t 

) and there 1s one ara ot ert1 r porph r (6b) of 81-

o t equal inter st. 
Phot"s 2- C· 

Looall ty 6&. o e r'a Po nt. his oint,on 
1\ 

of t ep slope , 

ppr oach ithin 1000' or le de p at r (soa k tah on followin 

a e) nd for s one ide 0 , an P blo tr It. d ep channel sep r ting 

San P b10 Bay fro the main Sa • 

The rock akin up. the point is inly rd, as ive Franciso n 

n ~ton • Joint in it re SD oed fro l' 0 at part. Ith this 

good aterial 1s 80 e e thered, ore highly joint d,.ofter a ndstone, 

and very inor hale . 

There are two qu rrie , both under 1e se to the Daniel Construc-

tlon 00., San Francisco of ice, 50~ rk t St. Th round is 0 ned 

by the eN r Bri o Co •• n Franoi.. 00 off10 ,42'1 Rialto Bldg., r • 

• H.Thom s, mana ere The cNe r Co. ha a brl0 qu rry near the stone 

quarrle ent oned,wher th y rn nufacture H ydit , light Ip;ht 

a re ate utl1izln . bunnt 01 y and 0 mente 

Of the to q fj,rrie , the at qu rr fao s 5E toward the B y. It 

is 800' Ion t the mouth (se sketch) , 1th xi height of out 

150' lu. ro the qu rry tac to the w ter the di t noe 1 800 1 • 

About 00' of the cut ex ose hard,dark blu slYe andstone. 1le 

this a sl va bed 1s 1 nked on either 1de by rotten andstone or' shale, 
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0vmcd by ~.lc ]6A.r Brick Co •• 'lnd Lea.sed to Daniel Construct;,) C • 

Scala: 1" : 20<) ' 



1 t stri e. rito the hill, hich 1'1 e, ok 6 th quarry face, bout 

50' in f OOt, then 

rna iv b d is 

of" gradu 11 to th e t. -xten ion of thi 

for indio t d. 

t 1 rr i out of' \\ 8. an its floor overgrown th bru h; 

no ral18, oar or I'laohine • Ihe dock for ar s 1 only 50' Ion , 1n-

lcat1n (e p at r olos to hoI'. he dock 1s in poor but 

be re ired. ,:) ra1 ola . ar~'es are rott1ng alongsld • 

bo~t 1500' around the shore from the 5 st quarry,and north of t t 

quarry, 1s the orth quarry. Not orkin on the d of in pection, this 

qu rry ha been ork d vel' recentl' by the ni 1 co p ny, for cru he 

rock . 11 aU e tr ok , conve,or belts etc, 1'e vidence • Th 

w1dth of the qlaI'ry cut is -1000', d the diet nc from the .r ce to 

at r 1s 1000t. x cut, 150'. t the socth end of the 

cut 1s fresh but ointed nd tone (4' bet e n oint ), ith about 5O~ 

ore hi6h1.. j01nte and eathered. rhe central rt (n 1'1 00' of the 

q arry f c ) is v r 

joints p ced 3-8' 

s iv , fre 1 , blue Franoiscan sand tone,wlth 

rt. J:t br ks in 1 aI' e blooks. The north end 

of the f 0 shales,with bout l~ of large 10ok8. 

h upper 50-75 t of the qu rry f oe (s e sk tah) is h1gh1y w th

red and jointed,redt£in the u ble quarry hei,ht to 100' and less. 

her i bar e landin at the North quarry ,consisting of a tr tle 

th track aralle1ing the hore. Flat Car are pulled out on this, 

and the material dumped into bar es 1 ing alongsid • 

-I have be n told b n official of the ' ol~a1r ,rick Co., as ell 

by r. iller of tLe Calif. st te Divi ion of Hi hays, ist. 0.", 
2001 Van es Av., San PI'Mel co, that tho rock froIrl the e q rri 8 

tand up und r 11 require e ts for bre ater , as ell a under 

th sodium ulph te teat for re i tance to iaint aration 1n sea ' ater. 
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~h1 1 in y Ind the be t ossibl ail ble our of break-

water rock around the B87. I "possibly ava1lable becau e the 

Daniel Const et10n 00. only leases it, and 1 not t preeent work-

ing it. 

Loe tion ~- Uhde'v loped or h ry Ie. north of N.ov te. 

arln County. Photo 7. Forms a hill est of H1ghwa 101, ' ep r ted fro 

th latter b fl t fi Id abo t 600' wide . On the ast side of th 

highway i the rl t & Owen Gr 1n and F ad 1 nt. Th porphyry hill 

1 ;ra an 0 country,unused. I un ,erst nd it 1s controlla4 by, 

rlgh Jr., No atc, ~ rin County, t 1 phone ovato 138. 

he roc apparentl kIn up the hiU is ' o rphy 1'1 , prob bly 

ande ite or 1 tite, Pliocen in 8 e and r lated to the laTa flow. 

n 1" Napa. nd ,Sono • on 'of . thi rock 1 xpos 1n pI e on the OVa-

to hill . It lie tre n OV r th urfaoe . a boulder. (They are 

lar er t the lock 3!x2~x2'). The 

r presented tou and hard. uch b sic rook 

character! lc lly eat or Into~ boul er , nd the eathering t rts 

a.long jOints . no joint are seen in th boulder ,hence th joint ,8!>,-e-

ing (avera~e) 1s larrer than th aver g 1ze of th boulder i1t y be 

con id r bly 1 r er, for th rounded or of the boulder 1s due to, 

a hero! a.1 eathering bet een the eta of joints. 
--

here is an old quarr on th.e hill (du.mps sho n in Photo 7) with 

it floor onl 35' b 10 the cr st oft th hill. No solid porphyr7 is 

exposed, but ith 

ed. Pile of tri 

· th the boulders er e 1 r er nd . are .closely p u-
ng ugr t . that the lar er boulder l'e selected 

and trimmed tor p ving block . or rip p. 

Por h ry boulders re se ttered on the surf oe of the hill tor a 

d1 tanc of 2500' in a direction 600 
, nd over 9 width perpendicular 

to this dir ction of porha s 1000'. his re probably outlines th 
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porphyr,. a bene th th urf ce; I jud e thi 89 to be a flow , 

and ~ould gu strom the shap of the flatt1sh hill that the supposed 

4It tlow extends do ward at 1 a t to the leyel of the fl t field and 

Highway 101, ,or some 100' below the crest of th hlll. Allo in say 

50' for rubbl , tll ght In!!ke a solld porphyry 8.8 2500' long an 

1000' wide, ~Gh a h 19ht of SO' . 

Pet 1 Cl'eek 11e 80 

on th opposite slde of Hi 

two miles e at of this porphyry msss) 

y 101 . Provid d an greement oou~d be 

m 6 ith ,the Division of 1 h aye embodying some thod of cros.in 

the hi h y, broBkw trI'o f could b trruck d rom th1 quarr,. its 

(if' the por hyr.. rove up) to t1dew ter or che ply than the Sa s1t 

Rock 00 . outh of apa truck its 1mil r rook across ill ~ Y 29 to 

the b rg land1ng on the apa River (p ge ' ~) . 

,Fall1.ng a ouree of break ter roCk closer to tidewater.thi 

orphrry hill 18 worth outtin 1nto; th~ work could be ch'~l,. don 

ith bulldo r and similar e - pment . 

rea ! . 
Pete.l Oreek to Sono 

, 
or 1(. 

Some 01" the P110c ne lavas that oodrock near Napa border 

thi tretch or the e t shor of 'an P 10 By; , but here they 1'8 

badl we the red and w1thout inter t. 

.!£!..... ~. 

Lower N ps Va11eys~ 

The Napa River 1s navi ble by b rge a8 fnr apa, and the , 

northern ext nsion of San Pablo i8 in g n ral rk d by a com lex ot 

tidal estuaries 1n places adapted to barge tran portation. Pliocene 

volcanic flows tor man 0 the hill ; the Bsalt ROCk Co . quarries 

thi terial with marked success . B tween 'ono ere k nd the N pa 

Ri er the flow. re badly w6athere and of no 1nterest, but ast of the 

ap Riv r they are in pI ces tresh nd ke cliffs . North of N pa these 
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e stern flo are porou , th1n-b d e rh olite,o no interest; but 

from Napa outh to rd Nap Junction they re andesite and ba lt , 

ood mater1al . 

Localitz ~~ L va bluff on outskirts ot Napa • . Photo 8 . A hill 

ri 1n 507' abo e seal vel ( hown on U •• Geolog1cal ur e1, Napa 

Qu dr n le ap, cale 2 m11es to the 1nch) 1s c pped h1 a bluff

series of ande 1tes, pparently about 100' thiok . Some rhyolite leat 

was seen, nd thor 1s some ande 1te brecc1a. The ande 1te 1s hard and 

tough,w1th tew j01nts, and i identIcal in appearance wIth the break

water rock' supp1ied the Al eda Naval Air Base b the B lt Rock Co . 

This Napa has not been quarried, one reason pos ibl b ing t~t 

it is too elo e to to • A new residential ubdiv · slon extends practi-

cally to the hill; one of the houses is ho n in Photo B. There ight 

be a posslbility . of opening a qu rry on th north e t s1da of the hill 

(out id the left rgin ot Photo 8) but here too country re idences 

woul d to ake the chance s11m. On the outh sst end of the hill 

1s p rt and ce eter1, wh1ch would eem to out of trans ortatlon of 

terial trom the hlll to the Navl bl Napa Hl er 3/. 11e away. 

Locallty 8b.- Basalt Rook Co. The orushin and s:Lain plant, _toge

ther 1th the plant for the anutaeture of Bas lIte , another light-

ei ht a gre ate 00 petln sharply lth the Ha dito of cRear Brick Co. 

and consistin of fr nts ot cru hed basalt et In c ment , lles 2 . 5 

mil south of Nap ,on the ea t lde ot Hi h Y 29. The quarry as not 

vi lted, but lles on top of the ridge,about mile lrline east of the 

lent, nd probabl 2 mile b ro~d . An aerial tr quarry rode 

( p rently after some pri ry crushing) to th oru bin and sl ing 

plant, nd a similar tr c rrles the crushe rock from the plant 

~ to the r e landing on the Napa RiTer, about 1.0 milel e t of the 

pant. 
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No bra kw ter rock 1 at present being quarried by the Basalt 

Rock Co . , but I told they have to truck 1t from the quarry to the 

barge landing, a distance ot 2 . 5- 3 miles . 

There Y be available quarry sites 1n the high h1lls near the 

Basalt Rock Co . quarry. in06 the Geolo 1e Map of California hows a 

large are here of Pliooen lav s . F rther south however. say outh of 

a l1ne runnln due we t from airfield,th 1 v give out, being repl ced 

by loose ocene nd CretaceoU8 8 ndstones nd 1 le • This con it10n 

r vails to Nap Junct1on. Fro 

1d of the Napa Valley sho s 

Junction to Vallejo,the eastern 

xed Cret ceOU8 nd Franciscan,the latter 

consistin of. ser ntine and silioa-c rbon te rock. N ither are here 

suitable for quarry stone. 

Carqu1nea ·tr it to RiChmond. 

Here are onl T rtiary tuff and loose sediments . 

Area 10. --
Vicinit of Richmond, Contra Costa Co . 

Just west of the citl ot Richmond,the low alluv1al pla~n rises to 

form a rld e.borderin the Bal. and de up of Franciscan sandstone 

and hale . Deep water 11es next the rid e . 

Locality ~. - Bl e Bros . uarry . Photo 10. Head oftice,Balboa 

Bldg., ~ n Franclsco . This is the only ortant qu rry roduoin ~Qk 

in thl area . Abo t 500' lon, ximum height 100' . The rock Is maInly 

ma s ive Franciscan sandstone, dippin steeply (dip shown in hoto) . Next 

to this th1c sand tone bed l1e mix d andstone and shale (outside of 

photo, to left and rl t). uarrying operation are i nly confined to 

the massive sandstone . he reat ize of some of the block produced 

Is w 11 shown 1n the photo;since the c6 pany produces crushed rock In 

a large crushin plant, loadln it on b r e8 ne ,.- t to the plant,they 
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probably could bra k it bl er and en age in the br at r Weiness 

if' the i hed; I have not heard ho ev r of their ever doin this . 

Loc lit, 10b. - asiv andstone at Point Richmond (SE of' Blake 

Bros . quarry) . Bed of ma ive sandstone 40' thick.very clo e to public 

r d and railroad pur to plant of Richmond Pre ed Hrick Co . Too 

s 11 nd close to railroad and r d to be of interest, but the photo 

is given to show another character1 tic eaposure 6t Franciac n sand-

tone and shale . 
.. 

South ot area 10. the oities of Oakl nd and Berkeley co plete1y 

cut otf any po sible quarry site in the B rkeley HIll from transporta-

tion. 

CONCLUSIONS . 

or the many possibl qu rry sites ex~1n d, only Loo 11tIes 6a 

and 6b (MeNear's Point and Nov tio r speotiv 1y) seem ot present In

tare t. A po ible 3rd site mi~ht be the ande ite bluff NB .of Napa . but 

I pr ctically c rtaln this 11es too close to the town to ke po sible 

it workin . The serpentine ri ge on Tiburon Peninsula (Looality .0) 

is a f int fourth ch nee . 

Possible T' nn86e, McNear's Point.- sst Quarry: ssums ~OO ' x 400 ' 

by 100' height s 16 , 000 , 000 cu. ft . - 1 , 2AO,000 tons . (or rock quar-
12. 5 oU. ft .7ton 

ried) . Rx ;ension to the west , ith gr dually lowering quarry heieht, y 

a 1ly bring thi to 2,000,000 tons . 

North rryl As ~e 500' extension est into qu rry face . 

600 t x 500 ' x 80' hei htl 2.~OOO,000 cu . ft . ~ 2.000,000 tons approx . 
1 . 5 ou . l't . /ton 

Farther ext ensions nd po sibl other n rby localities ho •• 4¢brlng 

the total tonna s quarried well OV r 5,000 , 000 . at proportion of 

thi ould be uit ble for Clas A and 01 s B tone I cannot s y,but 

should thInk well over ~. det iled s rvey of the Point,with geolo -

l io pping of the ssiv sand tone bed ,is n eded to give the pos
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sibl tonaa e with any co r cy; test drI11in and blasting would 

di clo e the bre king habIt ot the rook. 

Po sible T'nnage , Novato Porphyry.- ssum that the boulders turn 

to solid rock at an elev tion to ive 50' quarry face , and that such 
, 

solid rock underlIes th entIre area sho Ing os .tered bouldera on the 

urface . 2500' x 1000' x 5O '1125, 000fOOO cu. ft . - 11#200, 000 tons . 
11. cu . ft./ton - . 

Thi i extre ely pecul tIve:th hill y b all round boulders; 

"and even if not,the area 

bllltlcs are plain. 

y be mueh le s than suppo ed. But the possI-

B cause of bu iness considerations out id of th scope ot this 

re ort, I con ider the oHear ' a Point quarries the 0 t tbractive 

ource of breakwat r rock in the Bay area . If, fIrst , cer.aIn know-

ledge Y b obtained ot demand tor uch rock, and s cond, it careful 

Investig tion of the Indu try show a reasonable chance for an out-

sIde or an1z tion to enter th g e, I r co nd careful Investiation 

of McNear's POint, from both tb b ine nd enginecrin tandpoint . 

For an or ~tz tlon deslro of nterln the breakwater business 

an unabl to secur th cN ar t s PoInt source ot rock, I recommend 

an tt mpt to s cure control of the Nov to porphyry,if a way tor atone 

to cro s b d vIsed, nd preliminary excavation on this 

hill to ee whether solid rook in quantit und rlies the porphyry 

boulder coveri 

San Francl co , 
July l2th, l941 . 

the hill . 
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