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' . . IN REPLY REFER TO:

~ UNITED STATES-
DEPARTMENT OF THE INTER|OR
-GEOLOGICAL SURVEY

Memorandum °
: March 22, 1967
To: - Chief, Office of Minerals Exploration
~ Washington, D. C.
From:  Field Officer.
: - Region II

Subject: New Application (Silver)
© "William S. Hubbard
" Silver Bow Mine-Calico Mining District
‘San Bernardlno County, California

Enclosed is an application from Mr. Wllllam S. Hubbard, Civic
Center Bldg., ‘175 W. 5th Street, San Bernardino; Callfornla for
. assistance in an exploration.project at the Silver Bow Mine in
the Calico district. '

Part of the work proposed, such as raises to the surface on each
vein, is more development than exploration but this could probably
be modified. The estimated costs for drifting and crosscutting '

($30 per foot) and raising ($20 per foot) are probably too low

unless the applicant plans to do most of the work himself and not

charge his labor to the cost of the work. o

Calico is one of California's principal silver districts and has
yielded between 15 and 20 million ounces of silver. Production
from the Silver Bow Mine is not reported, but it has probably been
small. 'The ore also contains some lead and ‘the barite gangue also
has a local market.

If you wish a field examination, I am planning a trip to southern
California about the second week of April to make a final examination
of the Pacific Mining Corp. (OME-6490) project and could schedule an

examination of this application at that time. _

H. K. Stager

Enclosure






APPLICATION FOR FINANCIAL ASSISTANCE

IN MINERALS EXPLORATION

lfn:mfﬁjgs \'\C _,. %
1‘/’,_ - \

-Submitted by:
| William S, Hubbard
i Civic Center Building
| ' : 175 West Fifth Street
} ' San Bernardino, California
\






WiLLiam S. HUBBARD
STATE INHERITANCE TAX APPRAISER
\ Civic CENTER BUILDING
1756 WEST FIFTH STREET
SAN BERNARDINO, CALIFORNIA
TELEPHONE TURNER 9-1068

(Personeal)

March 15, 1967

Mr. Harold K. Stager, Geologist
Field Officer

U.S. Geological Survey

Office of Minerals Exploration

345 Middlefield Road

Menlo Park, California 94025

Dear Mr, Stager:

Enclosed please find the original and one copy of an

N application, together with supporting material, for

. financial assistance in an exploration project at the
Silver Bow Mine, Calico Mountains, Barstow, California.

While I have proposed a definite program, I am flexible
and would stand ready to modify the exploration plan in
any way that would make it a more acceptable proaect to
the Office of Minerals Exploration.

I look forward to meeting you and stand ready to furnish
such additional information as you may require.

Respectfully,
WSH/sf |





MME Form 40
Jan. 65

N\
APPLICATION FOR FINANCIAL ASSISTANCE IN MINERALS EXPLORATION \~
\ 7~
Pursuant to Public Law 85701 (72 Stat. 700; 30 U.S.C. 641) N\

‘ UNITED STATES )
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

P

N

‘\K///i;; v

\, Budget Bureau r\Na 44 K10V0
Approva‘l,expx&e’s)Dec 31, 1968

N

NAME OF APPLICANT (Full legal name and mailing address as they should

appear on contract if one is executed,)

William S, Hubbard
Civic Center Building

175 West Fifth Street

San Bernardino, California Q¢40¢’

APPLICANT DO NOT USE T THIS BLOCK

/
ﬂ

DOCKET NUMBER .

ij

DATE RECEIVED , /

meeon ;zzf

DIVISION CODE

BUSINESS ORGANIZATION

(Check one) NAME

INDIVIDUAL X N/A_

CORPORATION

PARTNERSHIP

oTHEeR (Specify)

STATE IN WHICH FIRM IS

ORGANI‘ZFD. N/A

LIST CORPORATE OFFICERS OR PARTNERS HERE,

IF APPLICABLE

ADDRESS TITLE

MINERAL{S) FOR WHICH YOU WISH TO EXPLORE

Silver

PROPERTY

ESTIMATED COST OF PROJECT

LOCATION

NAME COUNTY STATE

\

N,
N

e

Silver Bow Mine San Bernardino, Calif,

Silver Bow Annex

s 67,000.00

Before filling out this application, please read the OME
Regulations for Obtaining l? deral Assistance in Financing
Explorations for Mineral Reserves (30 CFR Chap, II). To
assure prompt action, your application must provide all
applicable material and informaiion specified on the back
of this application form. Avoid unnecessary correspondence
and delays by submitting complete and accurate information.
Please submii two copses of this application and all accom-
panying paper: except as otherwi e ncted. P.ac. your name
and address e ch sheet. Each item of information, maps,’
and reports required as a part of this application is described
on the back of this form, Identify each- attached statement
by the item number to which it applies, If an item does not
apply to your application, show the item numberon your state-
ment and after it write ‘‘not applicable.’”” Maps or sketches

GENERAL INSTRUCTIONS

should be used to supplement narrative descriptions of the
property location and boundaries in item 2, existing mine
workings and geology in item 3, and the proposed exploration
work in item 5. When this information is not too complex,
all of it may be shown on one map or sketch, All documents
and other attachments submitted as a part of this application,
except those in item 3(g) which you mark to be returned,
become the property of the Governmert and will not be re-
turned to the applicant. Send true copies, not originals, of
leases, contracts, and other documents which are an essen-
tial part of your business records. File this application
with the Office of Minerals Exploration, Department of the

CERTIFICATION

The undersigned, whether as an individual, corporate officer,
partner, or otherwise, both in his own behalf and acting
for the applicant, certifies that the information set forth
in this form and accompanying papers is correct and com-

March 15, 1967

Interior, 0/, P02 90 £:0.8.1.9,7.51.8,1.7%.8,) XIME
FIIXORFEK Was 1ngton, D. C., 20242 or with
the nearest OME Field Office.

plete, to the best of his knowledge and belief, and that

he would not ordinarily undertake the proposed exploration

DATED

under current conditions and circumstances at his sole
expense,
e /
By (Signlure)
William S. Hubbard - Owner
TITLE

A wilfully false statement or certification to any Department or Agency of the United States Government is a criminal offense.
U.'S. Code, Title 18, Sec. 1001. .






'INFORMATION REQUIRED WITH THIS APPLICATION

1. Financial Eligibility:

(a) Submit evidence of efforts made within 90 days pre-
R ing the filing of this’application :to’ obtain credit from
bank of account and at least one other banking institu-
tion or other private source of credit. Such evidence shall
include true copies of correspondence which show: (1) date
of loan request, (2) amount and terms requested, (3) pro-
posed use of loan funds, and (4) the replies from credit
sources, If the loan was offered under terms which you con-

sider unreasonable, state why you consider them so.

(b) List names and addresses of affiliated, parent, or
controlling companies or organizations and state extent and
nature of their interest,

(c) State how you propose to furnish your share of the
cost of the exploration work.

2. Applicant’s Rights in Land:

(a) State your interest in the land and minera}l rights,
whether owner, lessee, purchaser under contract, or other.
If you are not the owner, submit one true copy .of the lease,
contract, - or other dccument (with address of owner) under
which you control the property. Describe all liens, mort-
gages, or.other encumbrances on the land and state book and
page number and official place where recorded.

(b) State the legal description (section, township, and
range; metes and bounds; patent number of claims) of the
land upon which you wish to explore and all adjacent land
which you gwn or control. Describe any part. of the land or
workings which- should' not be subject to Government royalty
and liens. If the land consists of unpatented claims, state
book and pagé number for each recorded location notice,
including amended ‘locations, and official place where re-
corded. State all the names by which you know the property.

(c) For all land or. mineral rights encumbered or not owned,
submit five copies of Lien and Subotdination Agreements on
MME Form 52. If the agreements cannot be obtained, state

QSons and provide copies of letters of refusal. -

Physical Description:
(a) Describe in detail and illustrate with maps or sketches
all mining or exploration operations which you know have been’
or are being conducted upon the land. Include existing mine
workings and all production facilities. B

(b) Staje your interest, if ‘any, in operiﬁbns described
in (a). o

(c) State, if you know, the past and current production,
supporting your statement with copies of settlement sheets,
mine -records, or published data if available,

(d) Describe known ore reserves, giving Qquantities and
grades and sampling methods used, Support your statement
with copies of assay certificates and assay maps if available,

(¢) Describe by narrative and maps or sketches the geo-
logic features of the property, including ore minerals, geologic
formations .if- known, and type of deposit (vein, bedded,
etc.). SRR B - o
(f) State your reasons for expecting to find ore, and if
you have sampled the area-‘you propose. to explore, show
where the samples were taken, describe sampling methods
used, and pr_o_vit?(_-: copies 'of assay certificates,

(g) Send with your application at-least two copies of all
geologic or engineering reports, assay maps, of technologic

information- which you have, indicating whether you require |

their return,

4. Accessibility of Property: : _

(a) To aid the OME representative who may ‘examine the
ptoperty, state name and address of person who will meet him;
give directions for reaching the property; and describe ac-
cessibility of property and of any mine workings.

(b) Name the shipping -and supply points and state the
Qstanoes to the property. .
. Exploration Work: : »
(a) 'Déacr!he fully the propose joration work giving
individual footages and sizes of ngs for each item of

work. Use narrativé, mapg; plans, und 'Sections‘as
sary. Show location of the proposed work as related to geo-
logic features such as veins, ore-bearing beds, contacts of
rock formations, etc. Show also-the relation of- the proposed
work to any existing mine workings and to land boundaries..
or to the closest identifiable corner. : e
(b) .If an access road must be built, show the proposed
location on-the property map and state the length, ‘type and °
construction methods proposed. S C

(c) If an OME contract is executed, state how soon thére-
after work would be started and finished, State your antici-
pated average daily or monthly rate of progress for each type
of work, - ’ ' : St TS

6. Experience: . A
State your operating experience and background to conduct

this exploration work and also that of the person who -will

supervise the work,

7. Estimate of Costs:

Furnish detailed estimates of the necessary costs for edch
item of the work proposed im 5(a) under the headings listed
below with a. total for each heading and. the estimated total
cost of the work. Costs for any work to be performed by an
independent contractor. should be listed separately under
category (a) below, Costs for any work that is not to be per-
formed by an independent contractor should be listed .under
categories (b) through (g). ) ) .

(a) Independent contracts. State the total cost of any.pro-
posed .indépendent ‘contract. for all or any part of the work,
and : the -number - of . units-and the.unit cost .for each, type of.
‘woik, ‘such as ‘pér foot ‘of drilting, pe “‘of “drifting, . per
hour of bulldozer operations, or per cubic yard of material
moved. Cost estimates should be supported by bids from
three contractors if possible. (Note—If none of the work is
to be contracted, write ‘‘none’’ after ‘this item.) : ’

(b) Pérsonal services. The cost of supervision, engineer--
ing and geological services, outside consultants, and labor
should be itemized by numbers and classes of employees;
rates of wages, salaries or fees; and periods of employment.’
State whether these services are available, )

. (c) Operating materials and supplies. List items of mate-
rial and supplies giving quantity and cost ‘of each. . Iaclude
under this heading power, water, and fuel, and units of equip-
ment and tools costing less than $50 each. - CoL

(d) Operating equipment. List items of equipment ‘and tools
costing $50 or more per unit. Give specifications and indicate
how each item is to be acquired—i.e., rented, purchased or-
provided by the applicant. If rented or purchased, state the - -
estimated rental or purchase price. If furnished by the appli-
cant, state condition and present fair market value, S

(@) Initial rehabilitation and repairs. Describe- the.type and .
the cost of imitial rehabilitation or repair of existing buildings,
fixtures, installations (exclusive .of mine workings), ‘and .’
movable operating equipment now owned by the _appli_clgnt.

which will be used in the exploration work, - - ™ .
() New buildings, fixtures, installations. De's‘c'i'ibe’"e‘a'él_;f\ﬁ
building, fixed improvement, and installation to be purchased;
constructed, or installed for the exploration work; ' Stating
specifications and cost including labor, materials, and super-
vision. . e E o

(g) Miscellaneous, Describe .the ‘type. and estimate the -
cost of repairs and maintenance of the operating equipment
listed in 7(d). Do not repeat initial repairs listed ‘in 7(e). -
Show. also the costs of analytical work, accounting, wWork-
med’s compensation and employees’ liability insurance, ..
payroll taxes, and other required costs that do not fall within
the previous categories, [Note~The Governmiat will not con-
tribute to costs incurred before the date of the contract, of, .
to costs of or incident to: - (1) acquiring, using, or possessing .
land and any existing improvements, facilities, buildings,. in-
stallations, and appurtenances, or  the depreciation and’ -
depletion thereof; (2) general overhead, ‘corporate management,’

e

interest and taxes (other than payroll and-sales taxes); (3) in- . -

surance (other than employees' liability -insurarce), and.-
(4) damages to persons or . property {(other than authorized’
repair to or_replacemglt of equipment or other property used
in the w0rk):| '. C R

’ ' “WINT.-DUP. SEC., WASH., D.C






March 7, 1967

Mr. Richard W, Steiler
Pregident

Standard Mortgage Company
247 Bast Highland Awenue
San Bernardino, California

Déar'Dickz

Knowing that you have mumerous private investors, as well
as inetitutional lenders, induced me to eall you with re-.
ference to a loan I need for a speoial project.

Per our oconversations, I own the Silver Bow Mine, 15 miles
HE of Barstow. I plan to further develop this property
by 2750 feet of drifts, crosscuts and raises. Based on
pant figures I estimate a cost of £30.,00 per foot for
drifting and $20.00 per foot for the raising.

A loan of $67,000,00, 6% interest, due in 2 years is re-
quested. There is an excellent probability of enéountering
new ore bodiee and enriched gzones of lead-silver ores,

I will be happy to supply you a complete package on the

proposed development and its feasibility.
Sincerely, | "

William &, Hubbard
WSH/cf






REr Item {@a | @

v Kaxrech 7, 1967

Mr, Stan Lemmond
Bank of Califomia
Real Estate Department
" Highland-Arrowhead Branch
San Bernardino, California

-Dear 8 tans

Knowing that you have numerous private investors, as well
as institutional lenders, induced me to call you with re-
ference to 2 loan I need £or a speciel projeat.

Per our previous conversation, I own the Silver !inhaino
15 miles NE of Barstow, I plan to further develop this
property by 2750 feet of drifts, orosscuts snd raises.
Based on past figures I estimate a cost of $30,00 per toot
for drifting and $20.00 per foot tor the yaieing.

A loan of 367.000000. 6’ 1ntereat, due in two y‘ar' is
requested, There is an excellent probability of encount-
ering new ore bodies and enriohed zones of lead-silver
orea. .

I will be happy to supply {ou.a complete package 6n the
proposed development and its feasibility,

Sincerely,

williem S, Hubbard
WBH/ef |






247 EAST HIGHLAND AVENUE

P.”O. Box 107

Standard Mortgage Company, Inc. A e oter o

March 9, 1967

William S. Hubbard .

Civic Centér Building

175 West Fifth Street

‘San Bernardino, California

RE: Silver Bow Mine

Dear Mr. Hubbard:

As we stated before, due to the fact that we are only brokers b'
: ; for many private investors, and being that they are very \( p

. cautious about making this type of loan we still feel that

-we won't be able to help you at this time.

Very tru1y~youfs;

TGAGE COMPANY, INC.

President

RWS/kw






Offices in all three Pacific Coast states

THE BANK OF CALIFORNIA National Association

HIGHLAND AVENUE OFFICE. 296 West f[zg/tlandAvenue, San Bernardino, Cal{fornia 92406

March ]0’ ]967 Telep]zons 889-9931

William S, Hubbard
175 West 5th Street
San Bernardino, California

Dear Mr. Hubbard:

We are very sorry, but at this time because of the market
conditions, we would not be able to entertain an application for a
loan, on the Silver Bow Mine for your proposed mineral exploration
program,

Si ly yours,

N. Lemmond
Assistant Cashier

SNL:jm





FINANCIAL ELEGIBILITY

This item does not apply inasmuch
as there are no affiliated, parent, or

controlling companies or organizations.

This applicant is the sole owner

as stated in Item #2-a.





RE

2,

,\'3.

STATEMENT AS TO HOW APPLICANT PROPOSES
T0
FURNISH HIS SHARE OF WORK

Applicant has demonstrated his ability to furnish one-~half the
cost of the proposed exploration by having paid all the cost of
development since 1958, totaling over 500 feet of drift and 350
feet of raises.

Appliéant will personally supervise bperation.

Pixed costs have been paid for already by applicant, as follows:

8.

b.

f.

a.
b.

Ce

Mine is operating now.

Mine is fully equipped to include:

(1) Compressors

(2) PFairbanks Morse Hoist

(3) Generator

(4) Air and water pipe to face of drift
(5) Mine wired |

(6) Slusher

(7) Mining car and rails

(8) Diesel Loader-doger

Equipment and installatioﬁs are in good order.

Existing buildings to include shop,'hoist house, and
trailers for living quarters do not need repair.

Applicant has on hand,‘considerable operating supplies.

Applicant has on hand necessary small tools.

Applicant will utilize his present bookkeeper and accountant for:

Bookkeeping
Accounting

Payroll and taxes






‘R.Ez Iten; #i-g . | .

STATEMENT AS TO HOW APPLICANT PROPOSES
T0
FURNISH HIS SHARE OF WORK

Personnel presently employed by applicant will be able to
administer the proposed project at no appreciable increase
in expense.

Applicant will furnish financial statement upon request,

Applicant is a recognized mining operator in this district.
(See enclosed State of California, Mineral Information Service
Bulletin, Volumn 19, Number 5, May 1966, page 79.)





- Item #2-a

APPLICANT'S  RIGHTS IN LAND

The egpplicant, WILLIAM S. HUBBARD,
is the sole owner of the mining clain

whereon exploration work is proposed.





RE: Item #2-5.

APPLICANT'S RIGHTS IN LAND

See copies of location notices,

chains of title and proof of labor.
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' ATION NOTICE
¢ QUARTZ CLAIM

NOTICE IS HEREBY GIVEN: That the undersigned citizens. of the United States, in -
|

 ¢ompliance with the requirements of Chapter VI, Title 32, of the Revised Statutes of the United
~ States, and the local customs, laws and regulations, has. this day located and claimed fifteen
hundred Lnear feet along the course of this lead, lode or vein of mineral-bearing quartz, and
__three hundred feet in width on each side of the middle of said lead, lode or vein together with
all wireral deposits contained therein, and all timber growing within the limits of said claim,
cred 0 ute <0dd water privileges thereon or appurtenant thereto.

2 /4

‘ A . .
| “be peneral course of the vein is

‘ e Situated in the {
“iz7:#ket, County of San Bernardino, State of Californi
el '@X) l‘v‘Vit:. i )

.r . o= . G s e emea e « roverm. L st

It is named and shall be known as the ..~ gtsttren, ..

TR Q : LOCATORS ..





Irme Pearl Rsbar

Ia Mm o! ‘!hu Mu
doe'i hereby REH’ISE REIEASE an& FOQEVER QUITCLAIM \mto

o - that ,.e.; pmpmy muate in the Bellevn.lle Mining Dm trict

Cm&y o£ San Bernardme* State of Cahfomla.'descnbed as- follows. . -;

) .fhat certain minmg clem Known as the Sllver
. 'Bow Mine which was located by J. ¥, Reber, A.
. Reber, end Harry Gumins oh or about the 19th
day of August, 1939, cnd g qQuarts clair wmp
. .recorded on 3egtember 7,:1939, in. Book 270,

Page 457, lining Recoxds af Saxz Bay amino

..






“MOfcﬂ One d% '-"""""'"'“""".t.naﬂ.za‘aum-m-.. ........

. J.F.R‘b‘r . .

all that real property situated in the.........ooooooooooooooooo
County éf..w ine , State of California, descrided as follows:

. The Silver Bow Mine-Located in the County of 3an Bernardino, State
Of California, Situated in the BEBEMEMNE Belleville Mining District.

NN NS 21 NN NN

Z





Quitclaim Beed
....................... Lo dRBQBI Bo RAROL oo
in consideration of............................. OB, DOLLAD oot e
..................................................................................................................... Ona“Mfm“m_”m”Ewubn;
00 .. ae...... in hand paid, the receipt of which is hereby acknowledged, do. . hereby
Remise, Release and forever Quitclatm to.. . Dawid R, LIGHLLOOL ...,
One half Interest
ll that real property situated in the....Bsllville..Mining.District.., Hest. Calico
County of...San Barnardino.. ... .., State of California, described as follows:

One half interest in that certain unpatented mining claim
pnamed "Silver Bow" in Bellville Mining District, West Calico.
said County of San Bernardino, State of Ca’ifornia.

The location Notice of “said Claim being recorded in BookZ270,
page 457 of #ining Claims, Records of said County.

a o rve ves XX Av oo 8a b n noldd mwmorbon ... ,..D,.,....:.J - T s [ N T U
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. 7ER FOR NECORDENG LOCATION NOTICES, $1.00 RACH, PAYABLE IN ADVANCE

Sstarn to Ted R. Carpenter, County Recorder, San Beraardino, Celif.

LOCATION NOTICE
QUARTZ CLAIM

o NOTICE IS HEREBY GIVEN: That the undersigned citizenwef-of the United States, in compliance with the re-
o _quirements of Chapter VI, Title 32, qt the Revised Statutes of the United States, and the local customs, laws and regu-
lations, ha< this day located and claimed fifteen hundred linear feet along the course of this lead, lode or vein of
A'mlnenl-bearing quartz, and three hundred fewt ip @uith o0 each side of lhe naddie of sad icad,  cwie wloveln to-
gether with all mineral deposits contained therein, and all timber growing within the limits of said claim, and all water

3 and water pxlvileges thereon or appurtenant thereto.
£

The 4genera1 course of the vein is... %Z‘: C./u'.l ...........................................

3 _ District, County of San Bernardino, State of California, and more particularly described as follows, to- wit:

" — T ’
Iy el idanis b (TRED

4&:«& ) Pd.{&”f ........ *

=ty o hnhank .57............ffffff.ff_f,f""'

L A ﬁ’:’“-if:u{?r { H /‘“& kil LR i
Vg . -

.ﬁ:{b Mk@-&‘mﬂ //gﬂu‘ e bt Li' /{ Vk‘»@?.ﬁﬁ//"/‘m-..
ﬂﬁ«n&é—/m o '..;.,,g..!..z...{.' u...\”f”zét’x‘/’;/, - ST,
oo oot e e e
1 e e ar e ee s e asmeemn e e RECQRRED AT 1 EST OF .
o ~ LOCATOR OWNER 191 .
‘ — e e e e

UL 181648 3—:; .................. Tihoexen
o San Bernardino County, Calif COMPARED
:ws.wmmmmwfﬁ A
S L2 )
s
: tural ob]ect or permanent monument, to-wit:

ROTICE IS ALSO GIVEN that the discovery work as requ%red by law has been performed. ...






L '"»’_,7‘ L "i“’ . 8ot type or largir

IIIM\\\\%\\W‘\ Zo o N N7
| | | , , o473 2173 7
| Quitclaim Deed

N\

7z

¥as§?%m\\\\\\w1

FOR A VALUABLE CONSIDERATION, receipt of which is hereby acknowledged,

J. F. Reber and “asvil i, Lightfoot

: ‘ . do hereby
REMISE, RELEASE AND FOREVER QUITCLAIM to

Thomas J. Welter and @illian S. Hubbarsi

the real property in the Belleville Mining Tis ' © ' cqutvof ©F
State of Califorma, described as:

AN ~\\

7/

That carvain mining clalm known as the Siiv-
Bow Mine which was located by J. F. R=her,
Reber, and Harry Cummains on or about ti= 1i* 3

\—/,

N7/ 7

7 day of August, 1939, and a juartz claim wu;
% . ’ 1 i
Z recorded on Septemb:r 7, 1934, in Boox 27., Z
= Page 457, Mining Records of San Bernardino “ouniv, i
~ and ‘ ) g?
_ Q That certain minin, claim kuiown as toa Silver "(\;
\ Bow Annex which was locaisi by J. F. Rebor a ;\\ﬁ
k D. E. Lightfool on or about th- 134, ey cf Ju =
§§ 1949, and a jquartz claiwm was rooorded e Jily oy N
N 19439, in Book 308, Paye 204, Fir - he or.g of o
S San 3ernardino County. oAl
5 ,
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| March 28, 1958 o -~ J:/““‘ P ot
Dated: . . et X ,‘.‘:‘7;/('/‘;@ BT e
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. COUNTY OF
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STATE OF CALIFORNIA
COUNTY OF } ss

On
before me, the undersigned, a Notary Public in
and for said County and State, personally appeared
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Quitclaim Deed

THIS FORM FURNISHED BY TITLE INSURANCE AND TRUBT COMPANY

particilarty

Thotus J.

FOR A VALUABLE CONSlDERATlOf, receipt of which is hereby acknowledged,

ielter

hereby REMISE, RELEASE AND FOREVER QUITCLAIM to

Arlie i, ibihbard
the following describem i the County ol
- . THe. s
state of California: & -5 v
SILVER 30w MIJL & SIL.Lin W Al i 1 , Loy

cte 5(**"“«::I ag fnllws?

That certain minine claim known a. the oiive: }?w NI wtie. oL
A. Reber, and igrry Oummins on oy dboub the 1,tx gcid ol Anergt, Lo
claim was recorded” on September 7, 133y, in Tock 277, Pae u57, :
Bernardino County, and
That certain mmnr claim known as the O lver ‘ow Annex w uc. wes U
Reber apnu D. Ehtfoot on or ahout tne 15th day of June , in
Mining :iecords o? an 3ernardino, Cointy.
Bois qriteladr vewtd Lusb s D v to T Ly
ineludin.s pere.cod oroperty novi ool e oo, s vty
and any rents or oth r irterent Jronthe prover:

i1
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CAVEIX $. . . I. ROARTANMPS IN THI~ ~patd

T0 402 C (400) (;)u i_tClainl DC(Z'([

THIS8 FORM FURNISHED BY TITLE INSURANCE AND TRUST COMPANY

FOR A \":\.L['/\BI.E C(),\:SiI)I'ZH:\']'H).\', receipt of which s herebn ek, oed,

ARLIE R, HIPBRAKD
. ‘hereby REMISE. RELEASE AND FORENER QUITCLAIM 1,

WILLIAK 5. nusBakD

the following (L-w.iml/m;numu m the . ‘ R

state of California

Silver Pw liine and Silver How annex, ®elievilic dinine & v
describerd as follows:

That certain mining claim known as Lthe Silver Sow o e win nowarn T
Je F. Reber, h. Reber, wna Harrs Crvmrins, or or aboui the Zerroome f n ety
and a quartz claim was recorded on Septambner 70 16000 dn Boor D0 .

Mining Peeoras of San Bernaredine Co ntr ) and

That certain mining claim knoewn &s the 8770 =ow annes whiio w.

Je Fo Reber and D. EA- inntA\ 1, on or aboan wee Lot Da o J»)". ORI
quart, claim wus recorded on Jul: Lx, 1959 in Rook -0U, ran s 0y T

. of 8an Ber:ardino County.
This Quitclaim deed includes wol veneficial interest i';»';‘.v:‘_'::'-
personal property now on the irojerty above leceriled a0 1o

\

or othrier interest from the ircicely.

A Fhoe /@ A%%—“?Xf'f J"-f\—@k

arlie W, Hubbard

Dated ___Junc 7, 1963 —_
STATE OF CALIFORNIA, }%_

COUNTY OF_San Berpardino . _{
on___.lune_l,_l_9_6_3__ I Y {13 T mc the under.
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When tomputing fees o
R T cents for each ¢

PROOF OF LABOR

' STATE OF CALIFORNIA, },
. COUNTY OF S8AN BERNARDINO,

BEFORE ME, The subscriber, ‘personally appeared..... "oiii0m 8o Bubbard @ e

S » S e who, being duly sworn, says that at
;‘7“" ¥ mma(mﬂ&ﬂlmmn worth of labor and improvements performed or made upon each of the follow-

X
SILVER BOW Mms-ndsn.m BOW._ANNEX, .Calico Mountains,. Bellewille
Mining District, Sen Bermerdino. County.
T SAID WOEK CORSISTED OF:.. Installing new. Re2dframe,ekidway, bucket, .
engénes, air end water pipes to lower depths md levels of mMiDee. ..
Blocking out spproximstely 10,000 tona nem ore reserves.od............... e
180 1"01 WO 00 e
Celico. or._.. Belleville e Mining District, |
ﬁammcmmaammmmmmmn 1 August ' , 10598t ,
S ' ' &_&_mehmﬁmmmmdebyorattbmmot.. —

liam 8. mma“na hieman T Wolhiw T





computing fees on fs othhu fl(ute $1.00 fg dqrsement o
! een : icf;:»‘r.each ¢ 10 cenits for each locator, u for a%
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Fwivolail

BODK mlﬁﬂ ,
3‘". R“l'nmo COUNTY,
TEOR ~:t "wTER RENG

o,
PROOF OF LABOR }"/ -dm:ai.,gmam....,

STATE OF CALIFORNIA, }”
COUNTY OF SAN BERNARDINO, )

. M'ORE ME, The subscriber, personally appeared........ ... .. WilliamSHuhhard

N_Q_ne Hundred ($100, 00

h‘ ddm (or a total of... SR OSSNSO 3 | 1Y o))

T e e e e et ettt ieithreetaae et taatt s e naentarnsenorssonsme.

N e e e RO —— >
_SILVER BOW MINE and %IIV‘ER ROW ANNEX, Calico Mountains, Wel‘evﬂ]e

SRS — Mining. Disfmct, -San.Bernardino.County.,..

VLT ~etieety ws .

T . Mining District,
mmmmcmw,smummdmmmzm 1 _August 59
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PROOF OF LABOR e

. STATEOF CALIFORNIA, )
¢ . COUNTY OF 8AN BERNARDINO, | ™

$100.00)
M m Humred and CX)/ nDolSnn worth of labor and improvements performed or made upon each of the fol-

~;L‘ o ] eeeeeeeeese s who, being duly sworn, says that at
Iowtu claims (or a total of . : DOMAMS) ....oo.oe et o ‘
' |

\

N o
SILVER BOW MINE AND SILVER BOW ANNEX Caueo Mountams, Bellevj lle

3 . “’"“’Mﬂé‘f;;"‘Séﬁ"&mr IR0 Eﬁty ...... \ ................................................................................................. R
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......... or.........»52elleville ...Mining District,

Snn Bemrdino ‘County, State of Cualifornia, durlng the period ¢rom...3€Pt 1. 15f.’..0.. ....... to
&Pt- 1 L : - 19&

m ﬂ;-mlbhatﬂ_mtw (3 )'”' ey

" sltwated In vicinity of..Calico
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...who, bdng duly sworn, says that at
hn worth of lahor and improvements performed or made upon each of the fol-
Dollars)

e e
. 4 A
AD-SLLVER BGN ANNEX, A1SO.SILVER BOM. AMNEXES.1l, 12,13, 1y 15-and- 16,
o Balleville Mining District,.San Bernardino,.County.
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INDEXED ~ L0CaToR-owen. ..

o445 0312

8AN BERNARDIND LO\M"DSW.

2% T head
PROOF OF LABOR » MioR:

'STATE OF CALIFGRNIA, | A
COUNTY OF SAN BERNARDINO, | -

E
E

) m MR, The subscriber, personally appeared.......
il who, belng duly sworn, says that at

.mw . Jars worth of labor and improvements pertormed or made upon each of the fol-

B m claims (or a total of DOIATS) oot eee e eee et er e e

/

s "qpm-a n Vicinity ot Calioo ST, S Belbville . N Mining District,

’4«? t~

County, State of Californda, during the pertod €rom..................... Beptember.l,......... . 19..62.. to

ey 19_.63._. Such expenditures were made by or at the expense of..._..... -

ceeteiimescitctirenecer asecsnacnccssecarssnsstsans
s
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- e il Aszovnes &F hAaldne eobd Alodew I =2 . . L
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SAN D!RNARO 1Y) LOL‘NTY.

PROOF OF LABOR L '\“F\w o
MICROFILMED

snmoruumnxu. )
oomlwwulmmno. -

. . Qxlon ME, The subecriber, personally appeared.. ¥illism 8. Bubbard

‘ T S ' , g

@ _ Leviathan ktmmioa/
V‘Znyg ..... '
i | Leviathan Lode Mining cJ..m i‘s

O
Greater Leviathan #4

Greater lovisthea 0

Qesater. Iaunm fo!

xgmwj;
Leviathan §#Y

Lleviatban g8

ﬁansﬁwx Zunnel 31“

Laviathan Mill Site No. 1 and Dmnp Sito ____________________________
SOLSEEAERNRSEEESASERIRSENRRRORRRORRENS e

ﬂt&m&d In vicinity of..Ceall80 ..ovreomee..... or Belleville Mining District

. San Barnardino County, State of Califorma, during the period from............. September 1 . 198

date C
_ - : f - 19 Such expenditures were made by, or at the expense of......_....
PR Silliem 8 . Hudbard
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MINING & R
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PROOF OF LABOR . Hrevasee

- ' : INDEYE
STATE OF CALIFORNIA, ) ) ! R

COUNTY OF SAN BERNARDINO, | 5% - VICRCEILMED

' " BEFORE ME, The subscriber, personally appeared....... Wlliam 8, Knbbard .......................................................... L

R

o v doeeamm e seum b et eeee e o2t s ses e et st eene esteeeteeeteeee e e s eeeereeeeeees e e e e ees e ee oo seoe e omaseenes e who, being duly sworn, says that at
’ 1@:&000&“3‘““100-00)Doum worth of labor and improvements performed or made upon each of the fol- g

lowtnx claip8 (or a total OF e eeme e e seame e enen DOMAES) ..o e o e

8ilver Bow ltpo , 8ilver Bow Mo, 1 Tunnel Claim,

/.Qilm Bow_Anpex, ﬁilmr Bow.Mo. 2 Tunnel €laim, .

. su“’&" Annexes 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,

35, .26, 87..28, 29, 30; 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,

PYPPPTRAT I (DT TEN D A POR A SR, po BE A U-Sodl FBRortrrt S nad Sctbedt SIS A SO A S-S RSP Nt SR SN et SEICoaust MlEvan o SUENE At S
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- dtuma in vicinity of....Galien. ' or.. Belleville .. Mining District,

San Bernardino County, State of California, during the period d:roms‘l’tl 19.83 . to

_f m . . 1 , 18, Such expenditures were made by or at the expense of

L e s ettt et UENOR. .. .. . o mif ARtmB e B I rTnee f bl A in e catd b adeam
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PROOF OF LABOR | - 5
svrorcauroma 1 | )/~ WORIFINEN &

COUNTY OF SAN BERNARDINO, |

BEFORE ME, The subscriber, personally appeared..........!ill.lﬁ&..?!n...m.bél‘.d....

v/

Silver Bow._Annex,‘Silver.Bow No, 2 Tunnel Glaim, ... .. e S

v 25.26,.27, 28, 29, 30, 31, 32, 33, 3k, 35, 36, 37, 38, 39, Lo, L, w2, L3,
L, LS, hém«ﬁwmmmwm%mm

R
........ .-
"o g T R

situated in vicinity of....... Callco . S S Be].’l.enlle i Mining District,

datd  /

, 19 65 Such expenditures were made by or at the expense of............






STATE OF CALIFORNIA, j
<cuvi!rorsanxnxxammuo,\

s amans SV "

monn ME, The subscriber, personally appeared

PROOF OF LABOR
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INDEXED

MICROFWLMED

. ‘~;mcwm (or a total of. $3200,00 Dollars) ...............

Willhnlsa!hmb;rdmmWWmmwmmm; ....................................

...who, being duly sworn, says that at

: Ww mm.m). _Dollars worth of labor and improvements performed or made upon each of the fol-

*thwnwgrqnax btﬂh%@!n

: / eeteavesnasemmriserermrosasseree teeneasetratere s aaTastuesnatetast ot aattraa st nu s an s SIT TSI ESE
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mm..mmwm,xa.‘/l
Mﬁhm Extension No, 2 ‘/
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E 4
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‘Greater Leviathan #l

B .-j Greater leviathan lS 1

Oreat er lev;aﬁum l6

and Dump Site

or. Bellevl 1lle

uusnumocmmuramncmonnmnu.muuu1hepubacun ........................................................ ,1968l..... to
19, Suchmendimmmdoby;muttheewd._._.
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Recorded at the request of: | T RECORDED AT REQUEST

William S, Hubbard ~ e My

. _ ()
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. '66 AUG10 " 4:00

MIlNG RECORES
SAN BERHARDIG CO. CALIF

175 West Fifth Street

Strest eiiHe Ceiiter Bulldiig - Rt
San Bernardino, California , CCUNTY RECDRDER

City ..... _ - |

- | PROOF OF LABOR |  NDEXED

STATE OF CALIFORNIA,
COUNTY OF SAN BERNARDINO, (%

EEFORE ME, The subsacriber personally appeared William S. ar

least One_Hundred and 00/ 100po11are warth of la&r and (%1 rovements performed or made upon each of the fol-

? claims (or a total ot Fifty Five Hundred —popam)
dv

situated in m;my of . Calico . or Belleville

.................. Mining District,

.Sm Semnardino County, State of Californig, during the period from Sept7(ber 1st, 1965.... to September 1st, 19.66..
Such expenditures were made by or at the expense of William S, Hubberd

cereresmarnes s brasssra s e e b s b cnce OUREE ...one... Of 8aid cladm & .. . . Sor the purpose of holding said clatm ..

who, being duly sworn, says that at v






RE: Itenm ’-c

APPLICANT'S RIGHTS IN LAND

All mineral and land rights
are owned by the applicant
and none of these rights

are encumbered as stated in

Item #Z—a;





Item #3-a

PHYSICAL DESCRIPTION

The Silver Bow Mine is an old and well known
property. It was not sufficiently developed before
the VYottom fell out of the silver market to become
an important producer, It was not located until
1890 due to a post mineral agglomerate flow covering
most of the vein along its strike,

Included as a supplement to this section are
maps showing the location of the mine and the topo-
graphy of the area,

Also included are mappings of the Silver Bow
workings. These show work completed prior to 1958
and work which the operator has done subsequently.

The production facilities at present consist
of a 325' double compartment incline shaft with
tunnels at varying levels as shown on the enclosed
" engineering drawings. The mine is fully equiped, and
a list of the equipment is included as an appendix
to section 7-d,.

I am enclosing published data discussing
the general and specific geology.

Y
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+ Item #3,

PHYSICAL DESCRIPTION

The applicant is the
sole owner of the oper-~
ation described in Item

#3-a.





RE: Item #3-c ' '

PHYSICAL DESCRIPTION

Enclosed herewith is an extract from page 106, Vol. 49,
January-April, 1953 issue of the California Journal of Maines and
Geology. It says, "several carloads of ore, from exploration work
prior to 1925, reported to average 100 ounces of silver per ton."

I am inclined to think that the ore shipped came from enriched zones
and pockets in the vein. I have encountered several enrifhed zones
near calcitic encrusted “old water courses" that ran 50-100 ounces
per ton (see assays in 3g).

-

I am enclosing appropriate copies of State of California
Mineral Information Service which indicates the Silver Bow to be one
of the principal interesting silver properties in the'area.

The scope of my operations at the Silver Bow'can be summar-
ized as follows:

1958 - Acquired property, installed skidways,
headframes, and put the mine in operating
condition. Commenced drifting on 150°

level.

1959 - Sold several hundred tons crude gangue
' material (barite and waste) to Calada
. : Materials Company and 0il Base, Inc.
Handcobbed several tons of highgrade
steel galena with good silver content
and sold to Knott's Calica Ghost Town
for resale as specimen silver ore.

1960

Sold several hundred tons gangue waste
to 0il Base, Inc.

1961 - Produced several hundred tons from gevel-
opment work (drifting on 200' level).
Sold gangue and waste of silver-lead ore
to Selby. ’

1962 - Leased the mine to Flo-How 0il Company
for several months. They did some minor
exploratory work.

1963 Drifting operation continued by the under-

gigned on the 200' level to the West.

1964-1965 - Continuing drift on 200' level to
the West.

1966 - Continuing drift on 200' level to the West
to date.
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" wsrertain. These potash-rich rocks range in composition, and generally decreasing
- pge, from @ark biotite shonkinite through several varieties of syenite to granite. They
. are eut by andesitic dikes that are probably Tertiary. )

T%e biotite shonkinite is composed of potash feldspar and more than 50 percent
Phrk minerdls. The dark mineral is mostly biotite, but augite and hornblende are
_ eommon ; and acgirine and soda-amphiboles, such as riebeckite, indicate alkaline affini-

The syenftes range from rocks that are nearly all potash feldspar to some that are
rich in biotite, hornblende, or augite, approaching shonkinite in composition. The
granite comtnins potash feldspar and as much as 30 percent quartz, minor sodic
Miagioclase, and very little biotite or other dark minerals. The rocks intermediate in
compositioh between shonkinite, syenite, and granite, together with the wide distribu-
thon of all Lhe varieties throughout the district, suggest their derivation from a common
magmatie;source.

Of the deven larger intrusives, the two nearest U. 8. Highway 91 are potash syenites,
with two or three percent 'z : the southeasternmost is red granite; and the other
feur are ¥or’nposite shonkin enite ho These intrusives appear to dip sonthwest
W moderpte to steep angles. The thinner dikes. mostly two to ten feet thick, are num-
%eved in the hundreds, and they include types from shonkinite through syenite to
grenite. ‘Relations between these dike rocks throughout the district clearly demon-
steaté the age sequence from shonkinite, the oldest, to the lighter-colored syenites, and

. fhen th¢ granites, followed by u few dark dikes that are referred to as lamprophyre.

Y aqprophyre resembles shonkinite in composition, but it is mostly fine grained ex-

"sr phenocrysts of biotite. The intrusion of these dike rocks was followed by shear-

s by emplacement of the carbonate rocks and veins, and deposition of minerals along
LT zones. . .

$Mrhonate rocks and veins are most abundant near the south and west margins of

wtrge shonkinite-syenite body north of U. 8. Highway 91, in both the intrusive and

e ggbincent pre-Cambrian gneiss. They are also found south of the highway, chiefly

!s where shonkinite, syenite, or granite dikes occur. The carbonate rocks are
con™®ed chiefly of calcite, delomite, barite, and quartz. Bastnasite has been found in
pmny of them, from the original discovery near the Mocam shaft near the north end
of the district, as far south as the Windy prospects. Abnormal radioactivity found in
_prosprcts about a mile southeast of the Windy prospects indicates that the same type
of miheralization extends to the southeast corner of the mapped area: ’

Most of the carbonate-barite-quartz veins shown on the map are one to six feet
‘thkiek, They cut across the pre-Cambrian foliation and all the potash-rich dike rocks.

. Boepe nppear to have been emplaced in fractures in the shonkinite-syenite intrusives.
The large barite-carbonate mass near the Sulphide Queen mine is similar in general
sempodition to the thinner veins, containiag several carhonate minerals, chiefly calcite
and dolomite ; barite; the flco-carbonates hastnosite and paristte; quarta; crocidolite;
Fbwtite ; apatite ; monazite : galeny : magnetite; fdorite ; and other minerats, The car

~lmtiste pock in this large mwasx is fi-liated. locally contains breecia TSY
types of older rock, and®is discordany . the preComgbria strucrave Eme
together with the wide distribution of the carbonate veins and their close grSoeciation
with the potash-rich dike rocks in the diatrict, suggest that the materials forining the
carbonate rocks were prohably derived largely from the same magmati¢ svurce that
supplied the alkalic dike rocks; but the nature of the fluids transporting the rare con-
stituents is not yet understood. ) '

Dikes, chiefly of andesite, and a few of felsite (rhyolite?), cut across the potash-
rich dikes and the carbonate roc The andesitic dikes occur in swarms in four prin-
cipal areas in the district and appear to have been emplaced in fractures formed
distinctly later than the alkalic dike rocks and carhonate rocks. In general, the ande- -
sitic dikes have an easterly trend in contrast to the northwesterly trend of the alkalie
dikee. e s gt

Unconsolidated gravels and alluvium, derived from roeks withi atri 0
Clark Mountain, and from the Mescal Range, have a«nggza:::%";,:&gmﬁ:‘tg’;ﬁ;’f
ness near Mountain Pass and U. S. Highway 91. Ridges with several hundred feet of
relief have been formed by the dissection of these uncunsolidated materials. The mwis
probably obscure some rare-earth mineral deposits.” : ) frave

Silver_ —

}Kost of the silvey now produced in'San Bernardino County is ob-
tﬁ;\nqd from ores mined primarily for lead and zinc. However, in two’
digtticts, Calico and Randsburg, and at several scattered mines, exist
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covered in 1881 ; most of the larger deposits of the district were opened
in the tollowing year. The first output was hauled 40 miles to. Oro Grande,
but mills were soon installed at Calico and Daggett.

Following the bonanza operations of the first few years, mining ac-
tivity was strongly intluenced by fluctuations in the price of silver. In
the period 1883-85 San Bernardino County yielded nearly 6 million
dollars in silver, about 85 percent of the state’s total, and obtained
mostly from the Calico district. In 1890, at the peak of activity, mills
totaling 150 stamps were treating the ores, and about 700 men were em-
ployed in the mines and mills. The monthly output of bullion was valued
“at ubout $200,000. By 1892, however, diminishing production forced the
closing of two mills, ore with 60 stamps, the other with 15 stamps, both
j at Daggett. A 30-stamp mill owned by the Silver King Mining Company
remained in operation at Calico until 1896.

The drop in the price of silver from $1.13 per ounce in 1894 to 37 cents
“in 1896, together with the vxhaustion of the known high-grade bodies,
led to virtual cessation of mining. Several factors, including the rich-
ness of the ores, the belief that the bodies were shallow, and the unre-
stricted activities of lessees, led to improper mining practices at many
of the properties. The leasing was of the type commonly known as
““chloriding’’ in which only hgh-grade ores are sought and methods
are unsystematic. Ore mined by lessees was treated at a custom mill, the
claim cwner receiving one-sixth to one-fourth of the return.

#e 1896 the district’s operations have been done mostly by lessees,
an®ave been intermittent and on a small scale. In 1920 the Zenda
Company started a deep exploration program in the Silver King-Orien-

. tal properties, but this and similar projects at several other properties
have produced very little ore. The falling price of silver in 1932 dis-
couraged further exploration of the district, although the Burcham
mine, a gold property, continued active until 1941 Operations in the
district were very minor in 1952. Of interest, however, is a current proj-
ect aimed at restoration of the old townsite of Calico as a ‘‘ghost town”’
of historical interest to tourists. :

The Calico Mountains, whic? ontain the Calico silver mines, are com-
posed essentially of voleaniv - ks and lake deposits, both of Tertiary
age.' which rest upon a er). alline pre-Tevtiary basement. unexposed
in the silver-bearinyg arcas. The Tertiary is broadly divisible into three
units. The lower part, 3000 to 4000 feet thick and probably of Mio-
cene age, is composed of massive tutf, tutf breccia, agglomerate, thyo-
lite, dacite, and andesite. Resting conformably upon the lower unit is
a 1300-foot thickness of lake beds, with a subordinate fraction of vol-
canic rocks. It includes shale, sandstone, cherts, travertine, tuff, as well
as the Calico borax deposits noted . « section to follow. This middle
-unit, believed to be of upper Mioces ape, is, in turn, overlain with
marked unconformity hy Pliocene (%) ae. - ~7te 200 to 500 feet thick. The
Miocene rocks are moderately deformed )

13 (jeologic data in this section were obtained from the following references: De Lec
). L., Geology of the Calico mining district, unpublished thesis, ! niversity of Cal:
fornia, 1950 ; Erwin, H. D. and Gardner, D. L., Notes on the geology of a portion
of the Calico Mountains, Nan Bernardino County, California: California Div. Mines
Rept. 36, pp. 293-30 1940 : Lindgren, Waldemar, The silver mines of Calico, Cali-
fornia: Am. Inst. Min. Eng. rans..-vol. 15, pp. 717-734, 1887 Storms., W. H,, San
Bernardino County : Califurnia Mining Bur., Rept i, pp 137-345, 1893
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The silver deposits exist in various sedimentary and volcanic mem-
bers of the Miocene units, and are associated with tensional faults. The
deposits are roughly divisible into two types: (1) those lying within or
near prominent faults or fractures, and (2) those occurring as shallow,
pockety disseminations.

Both types are characteristically shallow, although the veins, which
are composed mostly of barite, commonly do continue below the known
silver mineralization. The deepest workings are 550 feet beneath the
surface ; few mines exceed 200 feet in depth. Deep exploration has been
hampered by water flowage, and the swelling of tuffs when exposed to
water. .

The silver-bearing veins consist chiefly of chlorides and chloro-
bromides of silver in a gangue of barite and jaspery silica. Coatings of
cerargyrite and embolite are abundant. Also present are galena, sphal-

erite, minor proportions of chalcopyrite, and traces of gold. Barite com-

monly forms as much as 95 percent of the vein material,

The average value of the Calico ores was 10 to 20 cunces of silver per
ton, but high-grade pockets of cerargyrite or native silver yielded ore
valued at as much as $2000 per ton.!2* Ore valued below $30-a ton was
considered low-grade.12%

The mines of the Calico district!26 are disposed within an area about
5 miles long by 2 miles wide that trends northwestward. Larger mines
are confined to three areas within the belt. The central group, lying
within a mile northwest of the Calico townsite, includes the Silver King-
Oriental and Falls (Sioux) mines in the vicinity of Wall Street Canyon.
The east group, northeast of the townsite, includes the mines of the
Calico-Odessa group in the vicinity of Bismarck and Odessa Canyons.
The west group contains the Burcham, Langtry, Union, and Waterloo
properties. :

124 De L.een, J. L., op. cit.
1% Lindgren, Waldemar, op. cit.,, p. 730. ) o
1% The following descriptions of the history, geology, and mines of the Calico district are
largely summaries of information obtained from the following references:
Cloudman, H. E., Huguenin, E., and Merrill, F. J. H., San Bernardino County : Cali-
fornia Min. Bur. Rept. 15, pp. 823-826, 1919, )
Crawford, J. J., Mines and mining products of California : California Min. Bur. Rept.
12, p. 376, 1894,
Crawtord, J. J., Thirteenth Report of the State Mineralogist (third biennial), for two
years ending Sept. 15, 1896 : California Min. Bur. Rept. 13, pp. 606-609, 1896.
De tirgot, H., San Bernardino County—its mountains, plains, and valleys: (California
Min. Bur. Rept. 10, pp. 530-531, 1890.
De Leen, J. L., Geolugy of the Calico mining district: unpublished thesis, University
ot California, 1950. .
Erwin, H: D., and Gardner, D. L., Notes on the geology of a portion of the Calico
" Mountains, San Bernardino County, California : California Div. Mines Rept. 36,
PD. 293-304, 1940. : .
Goodyear, W.'A., San Bernardino County: California Min. Bur. Rept. 8, pp. 504-511,

Irei:;.r;; William, California Min. Bur. Rept. 8, San Bernardino County, pp. 491-499,
1

Lindgren, Waldemar, The silver mines of Calico, California: Am. Inst. Min. Eng.
Trans., vol. 15, pp. 717-734, 1887.

Storms, W. H., 3an Bernardino County: California Min. Bur. Rept. 11, pp. 337-348,
18493, -

Tucker, W. B., L.os Angeles field division, San Bernardino County: California Min.
Bur. Rept. 17, pp. 362-365, 1921.

Tucker, W. B., and Sampson, R. J., Los Angeles field division, San Bernardino County :
California Div. Mines Rept. 26, pp. 271-291, 1930.

Tucker, W. B, and Sampson, R. J., San Bernardino County: California Div. Mines
Rept. 27, pp. 343-345, 1931. .

Tucker, W. B, and Sampson, R. J., Current mining activity in southern California :
California Div. Mines Rept. 36, pp. 33-82, 1940. ¢ )

Tucker, W, B., and Sampson, R. J., Mineral resources of San Bernardino County:
California Div. Mines Rept. 39, pp. 475-492, 1943.
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Central Group. The Silver King mine, just north of the Calico town-
site, was one of the first and most productive operations in the district
and had probably the longest and most successful operating history.
Several other mines, adjacent to the Silver King and on the Kings vein
system, were operated with it as a group by the Silver King Mining
Company. One of the most significant of these was the Oriental mine;
the two have been ¢ommonly referred to collectively under the name
Silver King and Oriental. Other claims in the group include the Wall
Street, Red Cloud, Oregon, Josephine, and Burning Moscow. A total of
35 claims were held in 1931.

The two main veins in the Kings vein system, the Oriental and Silver
King, strike northwest and dip from vertical to 70° SW. The system,
which is traceable for 2 miles on the surface, branches to the north and
converges into a mass of crushed and mineralized rock to the southeast.
In general, the veins range from 2 inches to 2 feet wide, and have well
defined walls. At the southeast end of the system intensive brecciation
obscures the limits of the veins. The ore persistently consists of chlorides
and chlorobromides of silver in a gangue of barite and jaspery silica.
Cerargyrite and embolite occur mostly as thin coatings in eracks and
joints, but also are disseminated in barite. Manganese oxides are common.
High grade lenses of almost solid cerargyrite valued at thousands of
dollars per ton were not uncommon. The value of ore was invariably
found to decrease with depth, although the barren vein continued down-
ward. In the deep development workings the veins were found to con-
tain chalcopyrite, tetrahedrite and pyrite.

Mine workings are very extensive. The three principal workings on
the mineralized zone, the Silver King, Oriental, and Red Cloud mines.
are connected at numerous places. The veins were originally worked
through an inclined shaft 500 feet deep. A series of crosscut tunnels on
the 4th, 6th 7th, 8th, and 9th levels connected with the Oriental mine
workings. About 6000 feet of drifts and cross-cuts completed the work-
ings during this stage. In 1926 the Zenda Gold Mining Company ac-
quired the property and completed 815 feet of diamond drill explora-
tion. In the operation that followed; two vertical shafts were sunk about
550 feet apart, and 340 and 530 feet deep; level work was brought to a
total of at least 12,000 feet. ' ’

First opened in 1881, the Silver King and Oriental group operated
continuously until 1893 when silver fell to 78 cents an ounce. During
the four years 1883 to 1886 the mine vielded 37,000 tons of ore with a
ross value of $1,355,000 or $36.61 per ton in silver. As recently as 1931,
when the property was held by the Zenda Company, 47 men were em-
ployed. The latest production from the mine was in 1930 whén two car-
loads of ore valued at $15,000 were shipped. From 1936 to 1941 a mod-
erate quantity of silver was produced from remilling old tailings. In
1950 four claims of the Zenda holdings that included the old Calico town-
site, were sold to the owners of Knott’s Berry Farm, a restaurant in
Buena Park, California. Calico is currently being restored as a historical
attraction. Water is pumped from the deep shaft, now flooded to the
320 level, for this venture. No mining is contemplated. ]

On the west side of upper Wall Street canyon is a group of workings
lying along a northwest extension of the fault system at the Silver King
mine. The area is underlain mainly by andesite and acidic agglomerate

D s e B o~
L e e e s e e =

AR

.

b

P

e e e

e A

-






L

[T ey

SRl

v

et e
RE NI S~

e il sk T

s

o s
e e i

130 CALIFORNIA JOURNAL OF MINES AND GEOLOGY [Vol. 49

tuff and flows. These rocks are cut by mineralized fissures striking N.
25° 'W. and dipping 75° to 85° NE. The veins contain barite and jasper
abundantly stained with iron oxides. The veins are closely spaced and
free of breccia.

The Falls mine appears to have been the most extensively worked in
this area; remnants of a mill remain on the property. The mine work-
ings, high on the precipitous west wall of the canyon, are mostly con-
fined to a zone about 100 yards wide and one-quarter of a mile long.
They consist of various open stopes, shafts, and adits, and have ex-
posed four or five veins. The easternmost vein has been extensively
mined for over 500 feet of its exposed length and to depths of 300 feet.

The Consolidated (formerly St.  Louis) mine, southeast of the Falls
mine, has a similar geologic setting. The property is developed by
about 500 feet of workings which follow six closely spaced veins.

East Group. The Calico-Odessa group consists of numerous mines
rather widely distributed in an area about 2 miles northeast of Calico,
mainly between Bismarck and Garfield Canyons. Included are mines
formerly belonging to the Odessa group (Dragon, Dunderberg, Gohbler,
Little Jane, and Odessa) and the Occidental group (Argonaut. Bis-
marck, Boss, Cleveland, Garfield, Invincible, Occidental, Runover, Thun-
derer and Veto) as well as other properties such as the Baltic, Blackfoot
and Humbug. From time to time the mines now comprising the Calico-
Odessa group have been organized differently. Consolidation followed the
period of maximum activity.

The deposits developed by the Odessa mine are on the west wall of Gar-
field Canyon. Like those at the nearby Garfield-Thunderer mine. the
exist in rhyolite tuff as impregnations along a zone of porous rock. Tha
deposits are richest where the zone is cut by several faults which trens
northwest and dip moderately to steeply southwest. The ore oceurred in
irregular pockets some of which were unusually large. The ore minerals
include chlorides and chlorobromides of silver and traces of malachite
and chrysocolla. The average grade of the ore was probably the highest of
any silver mine in the Calico district, but it was removed rapidly and un-
systematically. The mine was idle by 1896. The Odessa workings include
a main tunnel driven 600 feet northwest along the main fault, two lower
tunnels 150 and 200 feet long, and several inclined winzes as much as 100
feet long.

The Garfield or Garfield-Thunderer mine is on the west slope of Gar-
field Canyon. The Garfield claims are bordered on the west by. the Thun-
derer and Veto properties which are, in turn, bordered on the west by
the Occidental property. All are commonly referred to under the col-
lective name ‘‘Garfield-Thunderer group.’”’ The ore bodies occur in
massive rhyolitic tuff and lie near the Garfield fault which strikes west-
northwest, dips steeply south, and extends westward to the Qccidental
and Humbug properties. A few ore bodies were found along the fault but
most formed south of the fault in breccia zones and numberless, irregular
fissures. The bodies are very irregular and as much as 40 feet wide. They
contain cerargyrite, embolite, and minor chrysocolla in a barite gangue.

The mine was opened by short adits driven from the canyoun wall. Later,
two tunnels, one 100 feet above the other, were driven along the fault; the
lower tunnel is 4,000 feet long, the upper tunnel is 2,500 feet long. Much
of the ore was mined from two chambers, 200 and 300 feet long, 40 feet
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wide, one in each tunnel. The lower tunnel cuts through the Cleveland,
Garfield, Occidental No. 1, Runover, Thunderer, and- Veto mines. No
timber was required. |

The Garfield mine was opened in December 1882; by the following |
April, two men had produced 11 tons of ore which yielded $5,885. Six |
men employed in the month of July shipped 33 tons of ore that yielded |
$26,440, and 233 tons that yielded $30,756. In September, 96 tons yielded |
$8,736 and nine tons yielded $7,200, or about 800 ounces per ton. The out-

\

i

put from November 1883 through 1884 included 2400 tons of ore that

yielded $290,400, as well as other ore not recorded. The mine was still .

active in 1896. ’

The Bismarck and Humbug mines are on a divide between the head of
Bismarck Canyon and a branch of Wall Street Canyon. Here silver
minerals occur along a major fault zone which strikes N. 17° W, ‘and dips
about 30° W. The zone, which can be traced to the southeast for at least
a mile, separates andesite on the hanging wall from sandy tuff on the
footwall.

The Bismarck ore bodies oceur along a well striated plane in the fault . o
zone. The ore was mined from shallow, irregular barite-rich masses eight R
inches or less wide. The Humbug workings lie about 20 to 30 feet to the - B =
east. Here silver minerals were found in barite-free disseminations at s
depths of less than 30 feet. On both properties cerargyrite is the principal
ore mineral and is accompanied by a minor proportion of chrysocolla.

Several inclined shafts and irregular stopes, no more than 100 feet in
maximum depth, comprise the Bismarck workings. The Humbug deposit :
wise, inined mainly by an open pit 30 feet or less deep. These mines have 5
. “robably not been in operation since 1892.
| The Blackfoot mine is on the east side of Garfield Canyon about half
' 4 mile southeast of the Garfield mine in an area underlain by andesite. ‘

The ore bodies exist as shallow deposits along a fault that strikes west-

northwest and dips about 50° to 75° NW. The ore minerals are cerargyrite

and subordinate lead carbonate in a jasper gangue. Ore shoots, mostly in

the hanging wall of the fault, were generally six to 10 inches wide, and

300 to 400 feet long. Ore also existed as stringers in the hanging wall.

Although the fissure was explored below the ore bodies, only barren jasper C

gangue was found at depths greater than 75 feet. ;

Southwest of the vein are three groups of irregular zones in which sil- ;

' ver minerals impregnate rhyolitic tuff. The deposits follow gently dipping ,

i bedding planes in the tuff and have no apparent relation to the fissures. v
Chloride minerals were formed in seams and streaks in the tuff but did i
not continue in economic concentrations deeper than 30 feet below the ‘
surface. i

B

West Group. The Langtry, the westernmost of the Calico mines. is
in the lake sediments low on the range front about 3 miles northwest of
Calico. The country rock, a sequence of nearly horizontal mud shales and
argillaceous sandstones, is cut by the silver-bearing veins. This property,
never an important producer, is notable because its ore bodies, unlike the
others of the Calico district, are simple fissures in rock that shows little
brecciation or fracturing. Two veins, 60 feet apart at the surface, strike
northwest, and dip steeply toward each other. Their width ranges from a

4 fraction of an inch to more than 10 feet on the north vein, and averages
3 or 4 feet. The veins are filled chiefly with coarsely crystallized barite
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with quartz, containing iron and manganese oxides, lead carbonate and
silver chlorides. The ore is.reported to have averaged from 6 to 22 ounces
of silver per ton."*” Development work consists of about 250 feet of work-
ings, including a 50-foot winze, from which about 200 tons of ore has
been mined. _

The Waterloo mine is the largest of the group that lies about one mile
west of Calico. During its most active period the mine supplied two stamp

-mills operated in Daggett by the mine owners. The Waterloo was opened

in 1881, was most productive in the 1880°s and was being operated on a
small scale in 1896.

The ore bodies lie along a fault zone separating lake beds and voleanice
rocks. The zone strikes westward to northwestward. and dips moderately
north. The mineralized zone has heen followed laterally for about 1100
feet, down-dip for about 525 feet. and through thicknesses that range
from 4 feet at the cast end to as much as 70 feet at the west end. The ore
bodies were irregular masses composed of chlorides and chlorobromides
of silver in a barite-jasper gangue. The ore is reported to have averaged
from 11 to 20 ounces of silver per ton, but some shipments assayed as high
as 1000 ounces. .

The Waterloo mine workings total about 10,000 feet in length. These
center about a 350-foot shaft with 7 levels at 50-foot intervals. The level
workings consist mostly of drifts. In 1950 work had begun on a 540-foot
extension of the Tth level intended to intersect a downward extension of
the principal vein at the Union mine nearby.

The Voca mine is adjacent to and east of the Waterloo. Tt is in line with
the strike of the Waterloo vein, but the workings have not encountered an
extension of this vein. Unlike most of the ore bodies of the district, those
at the Voca mine have a siliceous gangue ; barite is comparatively rare.
Most of the mining was done before 1888. During much of'its active pe-
riod the mine daily yielded 10 to 15 tons of ore aVeraging 40 ounces of
silver per ton, but the total output was small. C,

Northwest of the Waterloo along the same zone are the Prosperity
(Possibility) and Lamar workings. These are in lake beds which here
strike north 30° W. and dip 15° NE. Workings are chieflv short adits
and irregular stopes along a fault zone several hundred feet wide, and
half a mile long. The workings are all near the surface, and in the clays
and shales. A vertical range of possibly 200 feet exists between the upper-
most and lowermost workings. :

The Union mine is a small operation about one mile west of Calico
townsite and immediately north of the Waterloo mine. Tt consists of
workings driven along a vein in a fault zone separating rhyolite breccia
and lake beds. The vein is 6 to 30 feet wide, strikes north 50° W_, and dips
50° NW_, but flattens with depth. Silver and lead minerals are irregularly
distributed in the breccia and are accompanied by a gangue of barite and
subordinate quartz. Development totals about 1000 feet of workings, in-
cluding a crosscut driven 400 feet to the vein, 2 winzes sunk 100 feet on
the vein, and limited drifting. Exploration work was done as late as 1940,

The Burcham mine, also known as the Total Wreck, is about one mile
west of Calico townsite. It is the only mine in the district to vield gold in
appreciable quantity. Tt was developed several vears after the peak of
2 De Leen, J. L., Geolozy and mineral deposits of the Calico mining district, thesis for

Mining Engineer, University of California, 1950, and Storms, W. H., San Bernar-
dino County: California Min. Bur. Rept. 11, p. 343, 1893.
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the bonanza period of Calico’s history, and was worked at intervals untll
1941.
The mine area is underlain by flat-lying shales and shaly sandstones

“and by rhyolite tuffs, flows, and tuff-breccias. The area is traversed by a

northwest-trending fault which dips 40° to 80° northeast and has thrust
the voleanic rocks southwestward over the shales and sandstones.

The ore bodies occur in two veins, the Burcham and the Muleahy, which
cut the voleanic rocks and are, in turn, truncated by the thrust fault. The
Burcham vein strikes N. 70° W. and dips 65° SW. The Mulcahy, exposed
300 to 500 feet to the north, strikes N. 45° W. and dlps 65° S., and 1is be-
lieved to be an eastward extension of the prinecipal vein at the b nion mine.

The Burcham vein ranges from 3 to 10 feet wide. The gold is finely di-
vided and is disseminated in quartz. Small, irregularly distributed high
grade pockets of galena -and sphalerite, and of silver chloride are dlbO
present.

The Muleahy ranges from 4 to 30 feet wide. Its ore probably averaged
about $6.50 per ton in gold and silver. A substantial tonnage of ore with
an average value of about $15 per ton was obtained from a zone, 26 inches
wide, along the footwall.

The underground workmgs on the two veins total about 10 000 feet in
length, and explore each vein laterally for about 850 feet. A 512-foot

northeast-trending crosscut intersects the Burcham vein at 104 feet and .-

the Mulcahy vein at 410 feet.

Randsburg District -

Most of the silver mined in the Randsburg district has been obtamed
from a closely spaced group of veins underlying a small area within San
Bernardino County and within the limits of a settlement previously
named Osdick, now known as Red Mountain. The gold deposits of the dis-
trict lie mainly to the east, in Kern County.

The Kelly or California Rand mine which was opened in-1919 and has
a recorded output valued at about 16 million dollars, has been the largest
single source of silver in San Bernardino County and in California as
well. During several of the Kelly’s most active years, its silver yield was
the largest of any domestic mine. The Kelly workings are confined to
claims covering a northeast-trending area about 4500 feet long and 1200
to 1800 feet wide. '

Ore of shipping grade also was encountered in the Coyote mine, bor-
dering the Kelly on the southeast, and in the Santa Fe mine, borderm"
the Kelly on the northeast. In the Red Mountain area, numerous other
workings, some quite extensive, were driven in unsuccessful attempts to
encounter extensions of the high-grade mineralization. These include the
Big Four, Flat Tire, Fox Lease, Kelly Rand Extensmn Navajo and
Swastika and Silver Bell.

The silver mines and virtually all of the silver prospects in the Rands-
burg district are confined to an area about 2 miles long in a northeasterly
direction and about 14 mile wide. The Rand schist, an Archean formation
composed mostly of biotite schist, amphibole schist, and quartzite, and
which is extensively exposed in the north part of the Rand Mountains,
underlies the west central part of the area noted above.'” In the north-

12 The geologic data. in thlq section were ohtained in personal communication with Mr,
_Frank Royer and from the following reference: Hulin, C. D., Geology and ore de-
posits of the Randsburg quadrangle: California Min. Bur. Buil. 95, 152 pp., 1925.
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RE: Iteni #3-4 .

PHYSICAL DESCRIPTION

See attached
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- percent or 0.14 ounces of silver to the ton. This amount of silver is too low,of oourse,

"from many districts in the West and it is now clear that the eilver recovered is not-

me .
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345 Middlefield Road,Menlo Park,0alif.
Deceuber 29th, 1965

Mr. J. R. Collins,
3555 8 Osborne Road, ‘ |
Barstow,0alif, o ' r

Dear Mr. Oollins: ' . : | ?

, With reference to our correepondgnce during October oconcerning veine ﬂ
that contein "black caloite" in the Calico dietrict,near Barstow, and thefour sample v
that you sent. , : _ |

After an examination of the specimens which showed the presence of L
black caloite in each sample, one of them, your No.l from the Silver Bow mine was f J
treeted with dilute hydrochloric acid and the black residue waesubmitted for spectro-~ N
graphic enalysis; a copy of this analysis is enclosed.The residue was composed largely
of a daerk oxide of manganese and flakes of barite. You will note that this residue contain
0.02 percent copper, 0.5 percent lead and 0.7 percent zinc; the silver sontent is 0.0007

to permit the materaial to be shipped for the silver sontent but the presence of this
ilver taken with the minerals present, indicete that the veins of the Calico diistrict
elong to a group now known widely in the western states.

I have done much work of several kinds on the "black calcite" veins

present in the sulphide minerals but it is present &n one ofnseveral manganates which.
have never been identified until recently, With my assistent, we will soon publish a
comprehensive description of thess silver mangenates,analyses and the phyeical properties,
g0 they may be recognized. ’

e —m e e e e

I appreciate your interest and assistance in‘aending these samples to

Very truly,

> /2 | |

Research Geologist

..____.,._,....-.
——






AMERICAN

SMELTING o~
AND ASARCO
REFINING =
COMPANY SELBY SMELTER

JOSEPH T. ROY
MANAGER

Mr, illiam-S, Hubbard
175 West Fifth St,
San Bernardino, California

Dear Sir:

SELBY, CALIFORNIA

November 17, 1966

This will acknowledge your letter of Octoher 28, 1766
iris sampls has ‘ern

reparding a sample of galena concentrates,
assayed with the following results:

Gold  0.14 ozs./ton Copper trace
Silver 11.8 " Iron n.9%
Lead 66.0% v Sul phur 6.6

The above represents a very good grade of concentr.tes which
on the basis of the enclosed open mirchzs~ schodule for leas oros
and concentrates, would have a value of approwim t:1: “14%,00 per torn

delivered at our plant in lots of 12 tons or ore, Tis ic hased on
trhe present price of lead at 1l4¢ per pound, ‘ '
We will be pleased to hear from you re~urding shimm b €

these concentrates,

Very truly yours,

v
¥ ,
J/:, ce g S,
TG E LTI
: Assislan!, Uanuger
GHP:cs
Enclosure






Deposited by

Assay-Chemical Division Astarers
) N . ‘ Chzn'mu
) Spectrographers
A B B o T A. H A N K— s Mining Consultation
Representatives
I CSTABLISHED 1066
Inspectors
1300 SANSOME STREET o SAN FRANCISCO, CALIFORNIA 94111 « TELEPHONE (415) 434-0166 Samplers

REPORT OF ASSAY  November 4, 1966

Mr. William S. Hubbard:
Civic Center Building

‘175 West 5th Street _sampleof Concentrate
San Bernardino, California
GOLD, per ton of 2,000 Ibs. SILVER, per ton of 2,000 Ibs.
Labty. No. Mark Troy Ounces Value at $35.0002] Troy Ounces Value at Peicentages
3825

0.10 $3.50| 10.70 LEAD:

64.86% v/

<)

ASsAaY -CHEMICAL pf(lm

./ Taylor
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- pommwumutowtous  AGGAY CERTIFICATE ™™=

Los Angeles 13, California

Los Angeles, Calif. Aug.12/64 0

I hereby: Certity that the samples described below, received trom

__W. Hubbard - _ ___ assay as follows:

GOLD . SILVER — TOTAL VALUE PERCENTAGE OF A

PER TON

COPPER LEAD - ZINC . .

T .'.j:' o <’ ‘ o ~'
- Owner'’s Mark. and: Sample . T : T
o L . ozs.’rsn roy. : V,A!.PE PER TON OZS. PER TON VALUE PER TON

e

.08 [ 2.80 | 1145 | & 14.83 $ 77.69 N 23.1

 lLeviathan

cﬁAaats;Jajﬂ;;;_,;

" Betablished 1916

K CePirs miale Fap pidndd
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THE EISENHAUER LABORATORIES ASS AY CERTIFIC ATE PHt‘:fcz MADIsON 2-3328

316-322 South San Pedro Street
Los Angeles 13, California

Los Angeles, Calif. Feb. 15/65 10

I hereby Certity that the samples described below, received trom

R. 5. Culdvell = .

assay as follows:

| GoLD : SI-VER # roTaL varue i PERCENTAGE OF
Ownﬂ: Mﬂk d:j smPle 0z8. PER TON VALUE .FBR TON 018, PER TOI VALUE PER 'ro_u PER YON CLPPER ’ LEAD ZINC
Silver Bow Option 2 |$ .70 .88 | ¢ .14 $ 1.84 .10

Speditic [gravity----| 3.66

] )

- GoLD @s_35_pPeEROZ. - '/ ) ' / e
. ) M. T S TS T U L -
~siLver @ s 1:2%er oz, T aseavem
) £
Leap @ <. GIANGES ﬁ 8. SO ’

corPErR @ — .—cC. o p:'hd .
' ’ Bal. due  § 3.50 ppiiked 1916






48 EISENHAUL.. LABORATORIES
~316-332 South San Pedro Street . .
s Lds,Alx‘zgél‘_el‘,:l?,,C:ali:fdfmig

AR

B

ithad 1916,






‘ . o ‘ ' '

THE EISENHAUER LABORATORIES A - .
316-322 South San Pedro Street ASSAY : CERTIFICATE PHONE'GZZ e :
Los Angeles, California 90013 ’ .
ED. EISENHAUER JR. ' Tov, 1/56

C. EISENHAUER RAYMOND Calif ._ .
LAWRENCE EARL RAYMOND Los Angeles, if 19

I hereby Certify that the samples described below, received from

Ve So Hubbharg : assay as follows:
Owner's Mark and Sample goLo SLVER TOTAL VALUE e
) 0ZS. PER TON VALUE PER TON ©ZS. PER TON VALUE PER TOR PER TON . COPPER LEAD™ l ZINC
| ; Z : ; 7
Fo mark % 1§ L, 90 11{50 |§ 19,96 | % 200.93 SN Y
E
: : —_— P : / :
: a— = - - X
coLp @ $.35 _per oz. o & %/ ' |
. . . ) i pd ; -
i " SILVER @ ﬁ_cz_%sn oz. pald }?12‘%8 == R AY f
! _ 6 6.C . y ;
! LEAD @ c. q : !
S : Creditosi— 100 :
= COPPER @ c. . ;

Established 1916 B . . g
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* Copper O %

Ingel. L&
fron I A %
Zine /.5 A
Sulphur 45"

| Lime e

gsenic &%
bimom’ e
Tin . %
Bismuth et

PRID '1’03 r‘?b@ e
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SELRY LOT 2 9/7.3

RETURNS OF

Amefan SMEL.TING AND REPINING JMPANY
(3 SELBY SMELTING WORKS. 3

ne sm.ax ; cm?omm
" —-/3' é /

(9/"2, & . - “

fA

RECEIVED OF | ;.00 w1
A/ez,‘/ Do}/@r/hfe fj [‘)////ct'fn';d_ A0
9’7{402 FGG’?‘/)I// a/t/d.- oo o
a/,feﬁm;m g

Cuca,monga..)

Shipping Point

Gol k. ,Weighi'ng gross’

Cu‘cama'nj -, Cahrforaim Tare 3o
C“l"-” _ : Moisture /.00 %miny,
Dop hand Treete _ :
: Samplea

- ‘—.-4344-—~‘ .

lbs

;i S M
é‘J o T’“

bs.

/0_:3.,. . ..!L)i 3 \ -
EE TR

B M—\.—.———--——- y

Mark S/ fven. Bow? Mt VFT DRY WEIGHT.. 5‘/ pa 7

Date Bec’'d /o ~5~& & g : A
ASSAYS and ANALNELS ) PERCENTAG 67 ind ngr}s ,"‘_ » m.mfrsv f
told 7R oz p.tlLess _’t;',, @ $ e 1
Siver 2,3 ozs.ptlless /or. %@ F/Vet lm/o¢ ;
Lead Q5ve 7V | Less 1.5 units less /10 ‘w @/Rwe0 tner lh le%} at

2

Less” 1.3 units @ . ¢per Ib. less Q_ L

Exccsa Arsenic & Ant.mony

H‘ndlm contdner.oo-.-..'o.-o....-.c‘o.-.;...o.-..ca- -
|Excess Houturc s

u-ﬂito' 6 lo¢ p‘r unitcoooctonéoo-vc
it. @ 10‘ pel‘ mtbnvoooctouaoo-

~ Value Per Ton |~

unit.a o 50¢ pcr unit.....

. @ ‘."fl’c'ooootooo'o'coooo;.
R el s N A !

' Ba‘sn ‘(:ﬁgrgc -t

T owithH

) »m« gmg md Rennum ¢

nmonmwv ;j
H‘ r&m, mﬂsﬂA to the contrary]

I3 & provess

fl“lvan

} an.\a Tr{)m date wel ' - .
oha) wumn -that returne - arel |
r'um:rtnv\ wa the nroduc! covt
by iy smemm: with be|.” .
A rieaaf o
V-. B

Value of /5/5/ 1bs. @8 353.)\

.Samplmg
- P(relgrht

Hauling.
; .'Rapmhntaun Charge
UIPIBE CJAR& e

per-ton B

d Aseaymp
.mF'OB_
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OIWELL RESERRCH

INCORPORATED

PP PN N

1539 W. SIXTEENTH ST. " LONG BEACH. CALIFORNIA 980813

PHONE HEMLOCK 6.4234

DAY OR NIGHT

February 10, 1965

Macco Corporation
7844 E. Rosecrans Avenue
Paramount, California

Attention: Mr. Ed Pellegrin

Gentlemen: !

The results of the analysis of the bafite base sample submitted
to us are as follows:

Laboratory No. 2622
Marking Silver Bow Mine

. : Silver (Ag) Assay 0,016 .‘Z, 51.2 ounces per ton
Lead (Pb) Assay 10.0 %  “200 pounds per ton u/

Potentially commercial values are contained in the -above sample.

If we can assist in further evaluatioms of this deposit, do not

hesitate to call on us, J
| _ Respectfullyusubmitted,A
A M Ir
' 7. R. Barbem II h
fRBéa§

\ CORE ANALYSIS DRILLING FLUIDS \ DRILLING AND PRODUCTION PROBLEMS
‘& RESEARCHK TESTING DEVELOPMENT » )

QOur letters and repocts are for the exclusive use of the clients to whom they ate addressad. The use of our names must receive our prior written approvsl.
Qur letters and repocts apply only 1o the samples tesced and are not necessarily indiwcative of the Qualives of 1dentical or similar products.
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_ — — S C L D MATERIALS
f = e A A COMPANY
‘ 3501 DOCK STREET . TERMINAL ISLAND SAN PEDRO, CALIFORNIA

) HEMLOCK 5-4878

.67/
March 5, 1965 [}/‘? 4 ¢ ¢ 7.-«{:7

William Hubbard

175 W, Fifth Street

Civic Center Bldg.

Sen Bernardino, California

~

Degr Bill,

I sampled the stoakntle st the Silver Bow
yesterday und {ind thet t¢ testy only 3.76 Sp. Gr.
~ Your uncle took me on a tour of the mine and I was
surprised to see how much development work had
been done since I was last there. There is con-
siderable clean barite showing in the lower levels
‘ , which should run ;.00 or better with selective
' mining. We expect to use about 100 tons/mo. of
this grade and would pay according to the following
price schedule F.0.B. the mine stockpile in minimum
100 ton lots. : .

Sp. Gr. $/T.
.00 9.25
L.10 11.25
.h.20 13.25
Sincerely,
“'.;Akf'. . /;.@;fﬁ‘ 7.

PR

Bob Sandiford

BS: jb

A FECT
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STATE OF CALIFORNIA—RESOURCES AGENCY

DEPARTMENT OF CONSERVATION

DIVISION OF MINES AND GEOLOGY

ERRY BUILDING, SAN FRANCISCO 11

Branch Offices:
SACRAMENTO LOS ANGELES REDDING
Business and Professions Annex Los Angeles Stote Office Bldg. State Office Bldg.
1021 O Street, Zone 14 107 So. Broadway, Room 1065 P. O. Box 546
Zone 12

May 11, 1964

Mr. William S. Hubbard
337 w. Baseline Road
San Bernardino, Calif.

Dear Mr, Hubbard:

This is in further reply to your recent letter regarding the
Silver Bow mine, and proposed drilling program.

As you have met the Division barite commodity specialist,
Harold Weber, you may have learned that as ore of his projects,
he is making a study of the barite deposits of the state. OUne
of the important phases of this project is a study of the sur-
face geology and mineralogy of the barite-bearing veins of the
Barstow region, including the Silver Bow and other properties
‘ of the northwest part of the Calico iwcuntains. when this phase

of the barite project is completed, the Division may feel that
a drilling program is necessary to complete understanding of
the future potential of the deposits of the BZarstow region.

The principal coals of such a program would be to determine the
character of the veins at depth, including determination of the
broad vertical and horizontal changes in the barite-silver-lead-
cold mineralization. Drill hole sites would be selected on the-
basis of the geologic study, and probably would involve at least
several properties, depending on the amount of money that could

be budaeted for the pronrambﬁon the anticipated cost of erlllno oA
the depth of the holes, and other possiple factors

As the decision for such a drilling program in the Barstow region
must await completion of the geologic study, I will advise mr.
Weber to keep you informed of the progress of the study, especi-
ally as it pertains to your property. CZonsequently, he also can
keep you informed of any vossible decision for a drilling program.

Sincerely,

KWM

Tan Campbell
‘ cc: F.H. weber, Jr. Chief, Div. of lMines & Geology

EXHIBIT #11.,
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== CALADA 1 = — |

. 3501 'DOCK STREET ~  TERMINAL ISLAND " SAN PEDRO, CALIFORNIA ' R

December 22, 1958

Mr, William S, Hubbard
£348 Archibald Avenue
Cucamonga, California

- Dear Mr. Hubbard: - e

N

~ With regard to your Silver Bow barite property and in accordance
with our conversation of December 9, our intentions regarding purchase -
of barite are as follows:
1. To purchase 100 to 200 tons per month

?. To examine and test barite in stockpile at mine in: 100 ton lots.

. 3, According to the following price schedule based upon truck lcad
lots delivered to our Harbor City Mill.
Specific Gravity " Dollars per-ton
| ; 4.25 . - q11.00 ™
- 40 / 6.0 %
| C 4,10 A : ' - 14,00 :
7 4,00 . ‘ : -~ 12,00 L F
f 3.90 : S\ 411,00
3. 80 N o 10300 e
| ™

The barite samples I cut ranged in specific gravity from 3.95 to 4. 17,
with the average being 4.11. Apparently even the cleanest appearing barite
contalins sone uelestite or vhite limeatone to cut the weight down, . St

I will be most happy to talk to you futher about opening up your
mine for production,

Yours very truly,
CALADA.MATERIALS'COMPANY’

:.(', [ -/v £y [;»,a 245 ?M !\
) S
‘ Robert W. Sandiford

RWS /bk






D. R. CURRY, ASSAYER ASS AY CERTlFl C ATE s Lo

Route 2, Box 182
El Cajon, California

El Cajon, Calif,, / ........................ ,

T hereby Certify that the samples described below, received from

4 e /(?/‘P "g/flf‘/\l ................................ “assay as follows.:

\

o l GoOLD
OWNER'S MARK AND SAMPLE \
‘ Ozs. Per Ton Valus Per Ton Oxs. Per Ton

o\»z Al2o \ 40| | 5o ‘ 52\?;4 9742&“
l§0‘o0 -./93].5'0 330.5‘025

\ siivin TOTAL VALUS
PER TON

Cepper’

l Value Per-Ten

M’C 5¢ mwf/«;: i _
‘.i | o ’Z o ' 7 00 ‘.g
‘ 2

Jomte NTRATE S . 9 s
tﬂ‘?% ﬁ’/ é’aw‘(ﬁzz«)l /]ﬂ‘]éf m}m/m— ‘ ’l/a 74‘"'
.,7*/4,1 ,_ ?Mwb ‘o, ( d/,/ e WS ‘Q/vc “4n 1 b

. 4 J} _/ (( a[ G S'# i’ é P4 ,?Gp
’ /. //7 /(.A// ;;/71 0’?1

Dt e ThE BrEP Ty 7o ebﬂra!j [f wah Bar:
"/ ' -'= /.,A,,/ﬁpyc‘;?oq Salcl \& Lo s jg,kg_c

(ﬂ /? <« ;L
/’ /drw"/la: %)f/ ﬂf‘( k@—i“{;ﬁw v“ﬁ m«? g{/&d fle
— J ‘ o [¢ €
GOWD ot b :.g..> -‘-—fuel or. (;:i-‘o V;¢ oct& f u P ‘1
vk ot 3 4. 2 ‘D oper oz ‘ '
tao ot {3« Ererom /{ﬂ e

. COPPER ot . €
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T e

,&SMELTINB AND REFINING
'BELBY BMELTING WORKS
405 MONTGOMERY s'mzr-:r
SAN FRANCISCO 4, CALIF.

Mr. William S. Bubbard . ) 4
8348 Archibald Ave. - ) ' . _ -~

- Cucamonga, California : we s

Dear Sir:

We have your letter of July 17, 1958 in which you advise
you own the Silver Bow Mine located 16 miles northesst of Barstow,
California and that in the process of mining barite you will also
have some galena ore which you are interested in shipping to us.

During 1957, O1l Base Inc. sent a sample of galena ore to
our Federated Metals Diyision which in turn was sent to us. This
sample assayed as follows:

Gold = 0.0 Ozs/Ton  Lead  79.4% v/
Silver 81 O " u

‘At that time we quoted terms for the production of this
materia.l but no shipments were ever received.

There is enclosed our Open Purchase Schedule covering lead
oreg and concentrates showing terms under which we will be pleased
to receive your production. Based on these terms and"the present

price of lead at llg; ore as represented by the above sample would

have a n “at~our plant at Selby, California, -of

appro tely 8182. per ton, ﬁ'om vhich you would have to pay freight.
»«Lﬁ‘"

Thank you for this inquiry and we shall be pleased to hear
from you further.

' Zs very truly R

GHP:MB

Enc.,

U

J U






,; THE EISENHAUER LABORATORIES ' . v P n 622.9828
: 316-322 South San Pedro Street . ASSAY CERTIF ICATE o - .

§ Los Angeles, California 90013 ——
i ED. EISENHAUER JR -
‘ _ j : ¢ lov, 1766
" LAWRENCE EARL HAYMOND Los Angeles, Calif ) 19
: I hereby Certify that the samples described below, received from
‘?i — WS+ Hubbard— — assay as follows: %
- t
. Qumer's Mark ud Sample coo - - - SILVER TOTAL .VALUE PERCENTAGE OF C
0ZS. PER TON VALUE PER TON 02S. PER.ION VALUE PER TQN ) PER TON - COPPER | ..LEAD.. ZINC :
- n K {
. No mark A% 8 Moo | 1160 § 14.96 | $ 200.93 667 ,
. 1 : .
._‘:.f
: _- ; .
po e Co : . ' - ' -
s .GOLD @ s.a.g;nsn oz. _ : ‘ é . / 7 o
o 4 . SILVER @ L2&ER oz. paid : 316.00 % e - KR o
LEAD @ 14 . o a S’I%éh% /‘ ' -
s  COPPER @ C. Crediv 13 . > LA . . . i
| - Established 1916 : o D "
g
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CORPORATION

7844 EAST ROSECRANS AVENUE, PARAMOUNT, CALIFORNIA

3
3

P

e T e

et e TR NEvada 61261 — MEtcalf 05801 o CABLE: MACCOCOR
Eow A. PELLEGRIN, _ March 3, 1965
VICE PRESIDENT .

Mr. William S. Hubbard ' ‘ :
Civic Center Building

175 West Fifth Street

San Bernardino, Califormia

Dear Bill:

With reference to our letter of Februar: 3, 1965, we are now ready to finalize
our deal on the barite material discussed in the above letter. To eliminate any

possibility of misunderstanding, I wish to s:t forth what I believe covers our
discussions:

1. Macco will purchase from William :. Hubbard, and William S. Hubbard
will sell to Macco Corporation, thw fine tallings at the Leviathin
mine for $1.00 per ton in the stockpile,

2, Macco Corporatlon will arrange for the loading and hauling of the
above material,

3. William S. Hubbard will bill Macco Corporation for the tonnage as
. shown by copies of truck weight tickets,

4, Macco Corporation contemplates using approximately 200 tons per month

and will. attempt to load and haul in amounts of approximately 500 tons
at a time,

5. William S. Hubbard agrees not to sell any of this material to any other
‘ company or person other than Macco Corporation, so long as Macco
continues to draw from the stockpile in the approximate amounts as
set forth above,.

If the above meets with your understanding, will you kindly acknowledge
receipt of this letter and return it to us.

Yours very truly,

M?\ co CORPORATION /—j

é%/;/ //////{/{.m@

Edw. A. Pellegrin -7

e

EAP:.gy  Fer telephonic agreement, 3/5/65, the
LA undersigned reserves the right to cancell
the wi thi .on six months written notice.
APPROVED: - -

Date 3/e/as \¢ j>7
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RE: Ttem #3-f

} o . nPHYSICAL DESCRIPTION®
The following are my reasons for expecting to find additional
eqriched silver zones:
1., The Silver Bow Mine is in a proven district
with a substantial record of past production,

2. The biggest part of the proposed exploration
work is in the vein and has a record of
kidneys and enriched zones, If the entire
vein is merely proven to be as good as the
portions already encountered the ore body
would merit the establishment of a beneficia-

tion plant. o
|
|
|

3. The district is volcanic and volcanic areas
are more favorable for ore disposition,

4§§ There is a general absence of sulphides
(except galena) and bounteous iron oxides
andthematitic material.

5. Arid, moderate climate favoring vein enrich-

. ment,

6, Considerable relief yet moderate altitude;
(3000').

7; No evidence of glaciation,

\

|

1

| 8; Presence of considerable galena which is not
generally characteristic of the Belleville
District.

9; Presence of unusual amounts of black calcite
with high manganese content around the "old
watercourses" (areas of past hydrothernal
activity).

| 10, The exploratory drift to the East will follow
the vein under the Agglomemte construction.

(See Harold Weber's comments Re:  Silver Bow,
i volumn 20, Number 1, MIS, page 8).

11, The drift to the Northwest goes under a striking
Agglomemte flow which caps three parallel veins,





RE: Item #3-g

PHYSICAL DESCRIPTION

Included as appendixes
to subparagraphs 3-a,

b, ¢, d, e, and f.





RE: Item #4-a . .

- ACCESSIBILITY OF PROPERTY

1, William S, Hubbard, the applicant herein,
will meet the OME representative at what-
ever time and place that may be subsequently

designated.,

2., The address of the applicant herein is
175 West Fifth Street and the phone number

is TUrner 9-1068 (San Bernardino, California.)

3; The: directions for reaching the property are
shown on any of several of the enclosed maps.,
However, for the record, the property is
reached by taging the Fort Irwin Road out of
Barstow, turning fight on the first road past
the Yermo cutoff (approximately 11 miles from
Barstow), and then driving 4 miles on a good
gravel road to the end of that road, which is

the Silver Bow Mine,






RE: Item #i-Db

ACCESSIBILITY OF PROPERTY

1, The truck shipping point is the mine,
In.the past, ore trucks have been
‘loaded with a skiploader at the mine.
The applicant owns a diesel dozer
loader with a 4 in 1 drott bucket.

It is a practice for certain of the
ore buyers to bring their own skip-

loader.

2. The nearest metallic smelter is Selby,
California, and shipments have been
made to Selby by truck also, The

distance is 500 miles (approximately).

3; The nearest rail siding is Yermo, Calif-

ornia which is a distance of 12 miles;





RE: Item #5-a . o ‘ .

. EXPLORATION WORK

~The exploration work proposed is simply to follow the vein
along its strike 700' East from the shaft on the 200' level on the
vein structure. The reason for selecting this level is because it
passes through the zone (100' - 200' from surface) in the district
where the richest ore bodies have been found. The drift to the
East would pass under the Agglomerate capping which could possibly¥ |
have acted as solution damming medium bodies. The present devel- :
opment work is proceeding in this direction and although only 50' 2
from thé shaft to the west the vein has taken on new characteristics '
and generally darkened. The drift would be 5' wide and 7' high.
Raises would be (5' x 7') driven each 190' to surface.
|
|

The second area of exploration would be- approxtmately’. - .
500! of crosscut drift to the northwest. This would intersect
three parallel veins striking under a large unusual agglomerate
flow. The crosscut drift would be 5' x 7'. There would be a
5t' x 7' raise on each intersected wein to the surface. This is
a total.of 1200!' of drift and 1550' of raises.

Maps outlinihg'this proposed exploration are included as
a part of this section.
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RE: Item #5-b

EXPLORATION WORK

It is not necessary for an
access road to be built inas-

much as there is an existing

one,






RE: Item #5-c

EXPLORATION WORK

The work contemplated under the OME
contract is now in progress. Acceler-
ation of this progress would commence
immediately after the execufien of the

OME cqntract;

The anticipated daily average rate of
.prOgress after executing of the OME

contract would be 8 feet of drift per
vorking day or approximately 150 feet

per month,






RE

Item #5-d

DRIFTING AND RAISING AS EXPLORATION TOOL

This operator favors drifting and raising
over core drilling because it enables the
geology to be more thoroughly examined and
when ore bodies of economic value are en-
countered it is possible to commence min-
ing without the large outlays necessitated
in getting to ore bodies discovered by
core drills.






l.

2.

3.

4,

5.

RE: Item #6
BACKGROUND AND EXPERIENCE
of
APPLICANT
Childhood - The father. of the applicant, E. Doyle Hubbard of Wise,

Virginia, was engaged in the coal mining business in Southwestern
Virginia, 1935-1946. Applicant was around mines and miners daily
during this time,

Academic - Applicant is a graduate of Porterville College, Porterville,
California (Associate of Arts Degree, 1951) and Claremont Men's College,
Claremont, California (Bachelor of Arts Degree - Major in Business

 Administrationy 1953). Also 1l units graduate work at Los Angeles

State College (Business Administration Major, 1957).

Applicant also took several optional courses in geology and chemistry
in college, Business administration major equips applicant to evaluate
economic possibilities of property and to administer the development
progress.

Military - Applicant served as an Infantry officer in the US Army in
activeduty, 1953~ 1956 and is presently a Major in the Army Reserve.
Extensive map reading courses in Army schools plus years of experience
in the field with maps has caused the applicant to be very adept with
maps, especially in translating contour data into conceptial topography.

Business Experience - Since 1956 applicant has been engaged in the real
estate appraising field. This has given the applicant a sound back-
ground in real estate titles, vestings, legal descriptions, matters
affecting title, and generally all other facets of real estate, This
is necessary in pr0per1y understanding the several aspects of ownership
of mining propertiesy

Applicant owns his own business and has been the State Inheritance Tax
Appraiser for the past several years, which over the years, endowed him
with basic business sense, proprietary responsibility and value of sound
management. It has also given him exceptional freedom timewise to prose-
cute the subject mining enterprise and the necessary capital.

Actual Mining Background -

a; While going to college, 1949-1953, prospected on weekends, visited
old mines and operating mines and mills,

b. While in the Army, 1953-1956,
(1) Prospected in the Santa Lucia Range for Chromite and
the Southern Sierras for tungsten., Located and developed

a tungsten property which was sold to a mining company.

(2) Visited numerous mines, both operating and idle, while with
the U.S. Army in post-armistice Korea.





RE:. Item #6 - Page Two

Ce

de

BACKGROUND AND EXPERIENCE
(continued)

1956-1957 visited numerous Southern California
industrial mineral depdosits, both in operation
and idle. I was looking for a deposit with
potential.

1958, Acquired the Silver Bow Mine-then idle-and
put it in operation.

Applicant is a recognized mining operator in this
district. (See Volumn 19, Number 15, page 79.)






RE: Item #7 General

EXPLORATION COSTS

The proposed exploration program entails
700! of drifting in vein structure, 500! of
crosscut through tuff, for a total of 1550
of raises on vein structure. Through past
experience the applicant prefers io use the
unit cost method and estimates from past
experience that the drift will cost $30.00
per foot or $36,000,00 and the raising .
will cost $20.00 per foot or $31,000.00.
Total cost = $67,000,00, ,






RE: Item #7-a

ESTIMATE OF COSTS

"None"

RE: Item #7-b

PERSONAL SERVICES

"None"





RE

Item #7-c

OPERATING MATERIALS AND SUPPLIES

The applicant prefers to arrive
at a valid figure of unit cost
to be used in the progress of
the project,





RE: Item #7-d . .

SILVER BOW MINE

Equipment: _ _ Fair Market Value Condition
Air Compressor, 80 c.f.m. $ 700.00 Good
Air Compressor, 210 c.fom. 2,000.00 " S
Steel Cable 210.00 "
Sheave Wheel 50.00 "
Fairbanks Morse Winch & Engine 1,500.00 "
Skip Bucket 130.00 "
Mine Car 700,00 "
Water Pipe ' 1,000.00 "
Misc. Equipment 3,000.00 "
Air Pipe ’ 660,00 n
Rail : , 700.00 "
Electrical Wiring 500,00 "
Generator : ‘ 500.00 "
Diesel Dozer Loader ' 6,000.00 : "
Tools, Shovels, Picks, Hammers, etc. - 300.00 "
Flask, Balance, assaying equlpment
and supplies 400,00 _ n
Hoist House . 1,500.00 "
Drills, Jacklegs, Bits ' 3,000.00 "
Chevrolet E1 Camino 2,000.00 "
Trailer 25' (House Traller) 750.00 n
Water Trailer 300 .00 " |
Misc. unused lumber 300 .00 " |
Headframe | ‘ 1,550.00 " 1

- Skidways _ 800,00 " |
Chutes ' 400.00 "
Concrete Pad 200,00 "
Ladders 450.00 "

Double Drum Slusher 1,000.00 . "
' TOTAL FAIR MARKET VALUE: $ 30,600.00

Note: The items listed hereon are owned by the applicant
and are being used in the present development work.





RE: Item #7-e

ESTIMATE OF COSTS

"None "






RE: Item #7-f

ESTIMATE OF COSTS

"No ne "






RE

Item #7-g

ESTIMATE OF COSTS

There are presently no major
repairs to the mining equip-

ment needed;

Development and exploration
work are presently going on and
the accelerated exploration plan-

ned could proceed with present

equipment;











STATE OF CALIFORNIA

Classically a twin with gold, silver was one of the
first metals known to man. Silver and gold artifacts are
recovered in many of the oldest archaeological sites;
among the earliest of the labor unions to be established,
to become specialized, and to attain political power

were the guilds of silver- and gold-smiths in Greek and
Roman times. Even before coinage was known as a
medium of economic exchange, silver and gold were
used as a system of barter. In ancient Sumeria, for
example, in the third millenium B.C., the chief in-
dustrial exports were skilled metalwork in silver,
gold, and copper; the businessmen of the country sent
their traveling salesmen many miles with their wares.
For such distant commerce, the local unit of exchange,
barley, was abandoned in favor of uncoined silver and
gold. One of the best known examples of the Sumerian

system is the purchase of the caig of Macpelah by

Abraham, who weighed out four hundred shekels of

silver, *‘current money with the merchant.’”” The trans-

action is recorded in Genesis 23.

Some ‘of the earliest *‘money’’ made of precious
metals that has been discovered as yet comes also
from ancient Sumeria of about 2000 B.C., when gold
and silver bars were used, though they were not of
standard weight' ot purity. Throughout recorded history,
the gold:silver ratio has been contended. Sumerian
businessmen established the rate at about 8:1; this

Historic Silver Mountain City, (Konigsberg),
Alpine County. This city, which once housed
8000 people, was the site of a silver rush of the
1890s. Today little remains of the city but a few
rhyolite blocks that once formed the jail.

by Mary R. Mill

was later lowered to about 13:1 when the rich Attic
silver mines .were discovered. The metal bars of
antiquity proved a nuisance in the Grecian world,
where commerce was speeded up, and trade between
nations became commonplace. They were replaced in
Lydia and the Ionian cities by ceins upon which were
stamped the state, the weight, and the fineness. The
first of these were a mixture of silver and gold called

ttelectrum’’ or ‘‘white gold’’ —a naturally occurring
compound of about 73 percent gold and 27 percent
silver.






MINERAL INFORMATION SERVICE

State of California
The Resources Agency

Edmund G. Brown, Governor
Hvgo Fisher, Administrator
. Department of Conservation DeWitt Nelson, Director

Division of Mines and Geology lan Campbell, Chief

Headquarters office: Ferry Building, San Francisco 11

Branch offices: )
Los Angeles: Los Angeles State Office Building, Room 1065,
107 South Broadway, zone 12 )
Natural Resources Building, 1000 Cypress
Avenue; mail address, P. O. Box 546
Sacramento: 1021 “O” Street, Room A-496, zone 14

MINERAL INFORMATION SERVICE is designed
to inform the public on the geology and mineral resources
of California and on the usefulness of minerals and rocks,
and to serve as a news release on mineral discoveries, min-

' Redding:

publications of the Division. It is issued monthly by the

prlce, January through December, is $1.00.

Otheér publications of the Division include the Annual
Report ofp the State Geologist; the Bulletin, Special Report,
Map Sheet, and County Report series; the Geologic Map
of California; and other maps and publlcanons A list of
the Division’s available publications will be sent upon
request. Communications to the Division of Mines and
Geology, including orders for publications, should be
addressed to the San Francisco office.

Mary R. HLL, Editor

ing operations, markets, and statistics, and activities and |

California Division of Mines and Geology. 'Subscription

Silver and gold, then, became early established as
units of exchange, and as substances of considerable
value for jewelry, adornment, and other luxury items.
In classic times as in'recent times, the dual problems
of hoarding and of deflecting the wealth of the state
that could be used for commercial purposes into pri-
vate stocks of silver objects perplexed the nation.
During the Punic wars, for example, the use of jewelry
and silver tableware was restricted —a measure de-
signed toreplenish the depleted stocks of the treasury.

From this' long-established notion that silver is a
prestige unit, based on its use as a measure of mate-
rial wealth, comes our still current classification of

silver as one of the precious metals. This definition’

takes its origin from the old alchemical notion that
gold was the perfect end of all things; that silver was
an intermediate step in the purification of gold. All
other metals, according to the alchemists, were im-
perfect, and therefore *‘base.”” :
Silver, to the alchemist, was in a curious pos1non

Loath to classify it as a base material, yet not willing.

to admit that it was as perfect as gold, he allowed it
an intermediate position somewhere between lead and
gold. The idea was not without foundation. Silver is

rarely found alone; in many deposits it is found either

with gold, as electrum was in Lydia, or as in places
in the Mother Lode —or in combmauon w1th gold as it

Mineral Information Service

is in- the gold-silver telluride ores of Colorado. In
other deposits it is intimately mixed with the lead ore,
galena, as it is in the ores of Inyo County’s Cerro
Gordo and Darwin mines.

Altogether, there are about 55 well-known silver
minerals, of which sixformthe chief ore minerals of
silver. These are native silver, 100 percent silver
when pure; argentite, silver sulfide, about 87 percent
silver; cerargyrite, silver chloride, about 75 percer_xt
silver;- polybasite, .

65 percent silver; and pyrargyrite,
antimony sulfide, about.60 percent 51lver

Since' the discovery of the New World sxlver has

been aﬁcunously American problem. A. tremendous
stream of silver metal poured into Europe in the
sixteenth, se\.renteenth, and eighteenth centuries, most
of it stolen from the Incas and Aztecs in Peru, Boliva,
and Mexico. The price of silver fell sharply as a

-result, but rose again after a peak in 1800, when the

supply of easily procurable metal was depleted. From
that time until the 1860’s, though the price of silver
was high, it was not used much as coinage in the
United States, chiefly because there was not enough
of it. After the .discovery of the rich silver mines in

Mexico and the western states in the 1860’s, the -

Americas again took the lead in silver production,
and for three-quarters of a century the western hemi-
sphere has supplied about 80 percent.of the world’s
silver, 65 percent of it mined in North America with

Mexico presently leading with 30 percent, and the"

United States just behind producing 25 percent.

The story, of silver mining in the United States has
been an interesting, if at times, perplexing. one. As
early as 1650, the silver-lead mines at Middletown,
Connecticut, were worked. Prospecting along the east
coast continued as the nation grew. In 1792, the legal
exchange ratio of gold: silver was established at 15:1.

"By 1834, when silver was pouring in from the.

bonanza deposits of Ramos, Mexico, discovered in
1798, the exchange rate was lowered to 16:1. In the

then western states of Michigan and Tennessee, the.

discovery of new deposits of lead and silver caused
small rushes. :
silver mines were

Meantime, in the southwest,

being worked, part of their products going to Mexico

City. As early as 1680, monks of the Franciscan order .

worked the silver mines of El Paso, Texas. The mines
were closed and hidden; though they évere: rediscovered
in 1793, they were not reopened until 1872. Westward,
in Arizona, Father Kino, a Jesuit priest, reported that

silver-antimony sulfide,. about 75
percent silver; proustite, silver-arsenic sulfide, about -
another sﬂver-'-»






June 1963

he found silver and gold among the possessions of the
Yuma Indians on the Colorado River above the mouth
of the Gila in Arizona as early as 1701. Late in the
18th century, the silver mines of Santa Rita, New
Mexico, were shown to white men by a Yaqui Indian.
The mines were intermittently worked until 1880.

The first large silver-lead mine west of the Rockies,
the Mowry mine in Arizona, began operations in 1858.
It is said that the mine furnished lead for Confederate
bullets; at any rate, the plant of the mine was destroyed
by Union troops in 1862. .

In 1859, the fabulously rich Comstock lode was
discovered. At first, the ore was not recognized as a
carrier of silver; not until it was assayed at Ott’s
Assay Office in Nevada City, California, was its
worth revealed: then the great silver rush began. Bonan-
zas in the Nevada area in the next few years came
thick and fast. Before the mining was essentially
terminated at the end of the century, more than two
hundred million dollars worth of silver and three-
quarters as much gold had been recovered.

Oddly enough, one problem of the Comstock mines
derived from the great width of ore in the veins. In
1860, the Ophir mine was down a mere 180 feet, yet
the ore body was 45 feet wide. The miners were at
their wits end to find a way to support the back; ordi-
nary posts and caps would not do, as they could not be
procured long enough, and even if they could, they
would not support the great weight. o

Philip Deidesheimer, a man experienced in Cali-
fornian and German mines, solved the problem. His plan
to support the mines by framing timbers in cubes five
or six feet square, piled together and secured-a type

‘‘square set’’-soon became

of timbering now known as
common practice.

The heyday of the Comstock lode was in the middle
60’s. In 1865, Montana silver lodes were discovered,
and a smelting works for silver and lead opened at
Argenta. This was the first suitable smelter for silver-
lead on this continent. Ores mined earlier had been
shipped to Swansea, Wales, for treatment. The next
year, 1866, the Selby smelter was opened near San
Francisco for processing the Nevada ores. In the late
60’s, silver discoveries were made thick and fast in
many of the western states: in Black Hawk Canyon, in
Colorado, in the Magdalena Mountains, New Mexico, in
Cottonwood Canyon, Utah, at Butte, Montana — even in
the Seminole Mountains of Wyoming, where progress in
mining was slow, no doubt discouraged by the fate of
the discoverers, who had been killed by Indians.

In 1873, a world-wide panic; reflected in the United
States by the failure of more than 5000 commercial
firms, gave rise to serious problems for the silver

miner. The United States discontinued the coinage of
silver dollars, which she had barely begun, and de-
monetized silver.

The problem did not become as serious then, how-
ever, as later. The 1870’s and 80’s saw the discovery
and developmeént of the great Colorado silver mines at
Leadville, where the rich carbonate ore provided few
dressing problems. The price of silver dropped, forc-
ing the closing of many marginal mines. Leadville,
Gunnison, and Aspen in Colorado and the' silver
chloride .and carbonate mines of the Calico District ip
the Mojave Desert of California were rich.enough
and inexpensive enough to work to weather the storm.
Leadville reached its peak in 1883; by 1891 the last
shipment of lead carbonate ore left the mines and the
district turned to more difficultly worked, less valuable

ore.

In Leadville, as ever in bonanza towns, fortunes
were changed overnight. The best known of the Lead-
ville tycoons was H.A.W. **Silver Dollar’> Tabor, who
made and lost half a dozen millions in his lifetime, be-
came Méyor of the town, Lieutenant Governor of the
state, and even a member of the U.S. Senate for 30
days. In the later years of his life, at a time when he
was down to his last million for the last time, he
married a young entertainer, professionally called
““Baby Doe.”” In 1899 Tabor died, and for many long
and lonely years Baby Doe lived in a'bare, windswept
cabin on one of her claims, **The Matchless,’”’ on a

empty,
houses of the nearly deserted city. One bitter winter

mountainside overlooking the windowless
day in 1935, neighbors found her body, frozen for

nearly a week.

California did not sit idly by while the rest of the
country ran a fever of silver rushes. True, she has
never been the top silver producing state, but her
recorded ‘total of more than 190 million fine ounces
worth some 80 million dollars places her in the top ten
among the states.

The history of California’s silver mining is clouded
in mythology. An old silver mine on the Alisal Ranch,
east of the city of Salinas on the flank of the Gabilan
Range, is said to have been worked as early as 1801.
At any rate, at some early time a tunnel was run into
the hill for 125 feet, and a winze was sunk from the
end to a depth of about 50 feet. One legend says the
work was done by Indians under the supervision of the
Spanish Padres; another says it was the work of
Chileans. A Mexican was supposed to have worked the
veins in 1831; some Germans in ’52. At some time one
of the groups erected a small furnace on the property
for smelting the ore, but after taking out some ore two
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of the menwent to the New Almaden mines to get an

assay and never returned.

Another myth concerns the silver mines supposed to.

have existed around Mission San Femando. According
to reports, a Mexican, who was old in 1861, recalled
that about the time of the turn of the nineteenth century

"a Mexican acquaintance of his was accustomed to
.leave the Mission loaded with a summer’s supply of

food and equipment. He would return in the fall with a
load of silver bullion. He continued this for three
seasons, but at the end of the fourth he failed to
return. One interpretation of this story is that the
Mexican had actually discovered the Calico mines in
San Bernardino County; another interpretation is that
he returned not with silver, but with antimony, which
is known to occur near San Fernando, and which gave
rise to silver speculation in the 1850’s.

The most persistent of the lost mine rumors is the
lost “*Silver Gunsight.”’ The number of variations of
the story is as great as the number of tellers; it seems
impossible, now, to discover the exact truth. In ge'ner-
al, the story is something like this: In 1849, a party of
emigrants searching for a short route to the gold fields
through southern Sierran passes, chose to go across

_the Great Basin through Death Valley. At the time,

they were trying to save about 500 miles of their
journey by cutting directly across rather than taking
the longer, better known route through Los Angeles.
They entered Death Valley through what is now known
as Furnace Creek Wash, and, believing the Panamints
to be the Sierras, sent scouts ahead to find water and
a pass for the wagons. There was no pass for the

-wagons, and very little water, but members of the ad-

vance group of the party —a group of young bachelors
calling themselves the Jayhawkers—came upbn a
piece of float rock with pure metallic silver. As late
as 1884, the rock was supposed to be in the possession
of an old lady, one of the emigrants.

From there on the story -is almost inextricably
confused. The emigrants that came through Death
Valley that year split into three groups: The Jay-
hawkers with the .Briens, the Bennett-Arcane group,
and the Martin and Wade parties. The Martins and the
Wades continued south; the Jayhawkers, after burning
their wagons, went almost due west; the Bennett-
Arcane party waited —nearly disastrously —on the
valley floor for two of their advance scouts to make

the trip on foot to Mission San Fernando and back.

"There was one woman with the Jayhawker party; two

with the Bennett-Arcane group; two, possibly more with
Wade and Martin. Which of these was the owner of the

silver, no rumor says. The *‘gunsight’’ part of the
legend takes its origin from the tale that someone —
one story says Captain Towne, head of the Jayhawkers,
another says Ashael Bennett, another says Martin—
lost the sight from his rifle while hunting for water. He
fashioned a new one of pure, native silver.

- In the following years party after party, most of the
earlier ones including one or more of the ’49ers,
sought in vain for .the Lost Gunsight. It was never
found — lost mines are seldom found. But.the expedi-
tions were not an entire failure. Wrote Henry G. Hanks;

first State Mineralogist:

“While these [Lost Gunsight] expeditions generally
ended in disappointment they have led to a knowledge
of the country, the discovery of mines of antimony,
silver, and gold, of unknown value, and now [this was
written in 1883] of not less importance, borax fields.
The discovery of Coso, Slate Range, Qwens’ Valley,
Panamirit, Argus, Telescope, Calico and other mining

districts are the result of these expeditions.””.
Furnace Creek, locale of the **Lost Gunsight’’ in-

cident, is supposed to take its name from another lost
silver (or was it lead? or both?) mine. Tradition says
that about. 1858 a group of Mormons found silver ore in
the Panamint Mountains, and produced some silver
bullion from small furnaces at Anvil Springs and Fur-
nace Creek. The church records mention the incidents
briefly, but record them as lead mines. A later party,

" led by Dr. Samuel French, found the smelter at Furnace
- Creek, so the story goes, and named the creek for it.

But even here there are variations. Furnace Creek,
said another historian, just as positively, was named

because of the climate; not so, said the editor of
Mining and Scientific Press in 1884, it was called

Furniss, spelled Furniss, for a man of that name.
Not all the silver was will-o-wisp. The big strikes
in the Comstock lode caused a flurry of excitement in

. nearby, geologically similar Alpine and Mono counties.

In Alpine County, luck was not with the miners.
Though the silver production amounted to about $20,000
a year —the Colorado number 2 was the biggest pro-
ducer — *‘the product of the bullion,” said Mr. Hanks,
glumly, “[was] in inverse ratio [to] the labor and

" capital expended on the mines.”’

. Mono County was more fortunate. The Benton mining
district, centered about Benton, the oldest mining -
town in the county, was rich in silver and gold. In the
space of 6 years, some 4 million dollars worth of .
bullion was shipped from the district, much of it from
the famous Blind Spring Hill. South, at Bodie, mining
excitement was intense. Eighteen million dollars worth .
of silver and gold came from her ores in the 12 years
of her greatest activity. o

o |
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Between Bodie and Benton there ‘were several
mining districts, and a great many mines. One of the
best known today is the Tioga Mining District, operated
entirely on the capital of the Great Sierra Mining
Company. In 1882-83, the company built a wagon
road, 56 miles long, from Bennetville in Mono County
to Crockers in Tuolumne County, by way of Lake
Tenaya and Yosemite Creek. Some of that road is now
part of State Highway 120, the Tioga Pass road,
traversing the heart of Yosemite National Park.

South of Bodie, Cerro Gordo, near Owens Lake
in Inyo County, was the site of another silver story.
There are conflicting tales as to its discovery; one

‘version says that one Pablo Flores and two other

Mexicans found the first ore in 186S; another says
that a packer named Savariano, employed by a Com-
stock mine owner, found Cerro Gordo while absconding
with his employer’s bullion. At any rate, Cerro Gordo
was found, and produced some 17 million dollars worth

of ore, mostly silver and lead. The first ore was

shipped to the Selby smelter in San Francisco; later a-

smelter was built on the shore of the lake at Swansea,
named for the Welsh town where the first American
silver ore was smelted.

Transportation of the bullion was a problem: at
times the furnaces were shut down because the back-

‘log of bullion was too great. Hauling was at first done
entirely by teams, but this proved inadequate, and some -

steamers were constructed to transport the bullion
across the lake. The most famous of these was the
Bessie Brady, a vessel 85 feet long and 16 feet in
beam. She pliéd the lake from Swansea at the northeast
corner to Cartago, at the southwest. Even so, trans-
port were slow, and it was not uncommon, W.A. Chalfant
records in his book, The Story of Inyo, for the bullion
to be piled up like cordwood at different points along
the land route.

Today, Cartago is gone and Swansea can barely be
found. What became of the Bessie Brady is another of
those fascinating but elusive mysteries that bedevil
the mining historian. One source says, in phrases that
leave no room for doubt, that she was pushed on the
shore, and years later her hulk was burned. Still an-
other, just as positive but more romantic, asserts that
she sank in the middle of Owens Lake leaving not a
trace, and that her bones have yet' to be recovered.

About the same time as the Cerro Gordo excitement,
silver-bearing tetrahedrite with galena was found far up
in Shasta County. The Chicago mine, in the South Fork
Mining District, was the chief producer. The district
was small, but the county’s silver production is not.

About 12 million dollars has been realized from the’
Shasta County silver since 1880, most of it won from
other, copper-bearing,ores in the period 1895 to 1919.

The year 1873 was a year of silver strikes in two
California localities widely divergent in geography and
geology. One of these was the Panamint strike, made
high in the Panamint Range above Death Valley. The
town, Panamint City, is famous for having contained
pethaps the highest concentration of desperados out-
side prison walls. Its. history consists mostly of
shootings and robberies, hangmgs and buryings. So in-
secure was law and order that Wells Fargo refused to
establish an office. In desperation, the mining company
moulded its bullion into 750-pound balls, too big for
the bandits to steal.

The other. silver rush of ’73 .became famous well
beyond its actual importance chiefly because it had a
good press agent. On the slopes of Mt. St. Helena in
the Coast Ranges, silver was found, and several mines
began operations. More than a million dollars worth of
silver was recovered from two of them, the Silverado

and the Palisade. The mines would be nearly forgotten

"were it not for a neighbor, there for his health, who

gave it an added glamour. He was California’s adopted
son, Robert Louis Stevenson, and his contribution a
book, The Silverado Squatters.

The following year, 1874, marked a discovery of
considerable importance in California. Inyo County
again took the spotlight, this time at Darwin. By 1880,
the town had a population of 5000, and several smelters
were at work processing the rich, oxidized lead-silver
ore. And Darwin has proved its worth; in recent years
it has been the chief source of lead in California with
a total production of lead, silver and zinc of more
than 15 million dollars. '

More colorful than the mines of Darwin were the
silver mines of the Calico District in San Bernardino
County, discovered in 1881. Unlike Darwin, the Calico
district ore was valuable, not for its base metals, with
silver an 1nc1dental but important by- product but_f\or
1;§=¢51_1ver. The ore consisted of chlorides and chloro-
bromides of silver in a gangue of barite and jasper.
Most of the ore was easily worked, and during the hey-
day of Calico operations, 1883-85, pockets of cerar--
gyrite and native silver yielded ore worth as much as
$2000 a ton. During those years the county produced
nearly 6 million dollars worth of silver, mostly from
the Calico mines. The peak of activity was reached in
1890, when as many as 700 men were employed in the
mines and mills, and the monthly output of bullion was
rated at $200,000.






Remains of the Palisdde mine, Sonoma County. The
mine is celebrated in The Silverado Squatters, by Robert
Louis Stevenson. )

The drop in the price of silver in 1896 to 57 cents
an ounce forced most of the mines to close, as they
had worked out most of the éasily mined and dressed
material. Since then, operations have been small and
intermittent.

Calico did not recover. The ores, which yielded
silver worth more than 65 million dollars, are no
longer mined.

But Calico is not empty. At present, the town is
being revived by the owners of Knott’s Berry Farm near
Los Angeles, who have reconditioned it so as to
present to the sight-seeing public a commercial replica
of Calico of the old days. '

California’s last big silver strike came at a propi-
tious time. In 1918, near the close of World War I, Con-
. gress passed the Pittman Silver Act, which provided
that the U.S. Government would buy silver from the
miners at a dollar or more an ounce, more than twice
its previous price.

In 1919, when purchases on the Pittman A;:t were
barely underway, two prospectors, out looking for red
paint pigment in an effort to find something — anything_

that would keep the old desert boom camp of Randsburg

going, found hom silver. The ore was rich: two samples
the prospectors grabbed a few feet off the road on
their way home assayed $60 worth of gold, and 436
ounces of silver. The town came to life again, and
from the midst of the ground that had already been
plowed over for tungsten and gold, came millions of
dollars worth of silver. The California Rand, also
called the Kelly mine, richest of the Randsburg group,
contributed more than. half the silver mined in San
Bernardino County, leading silver county in California.

'In the five years after its discovery — 1919 to 1924 —the

California Rand produced 10 million dollars worth of

. silver and gold. The ratio of silver to gold averaged

about 350:1, though the ratio was very erratic. In
comtast, the nearby Yellow Aster, oldest of Rands-
burg’s mines, was one of the best gold-producers; its
ore averaged $1000 worth of gold to $5 worth of silver.

Some of the silver ore, which consisted chiefly
of silver, arsenic, antimony, and sulfur compounds
together with some of the. “‘horn-silver’’ or silver
chloride found by the original discoverers, was very

. rich. The richest—from the Treasure Box vein—

assayed as high as 13,000 ounces of silver per ton,

-chiefly in argentite, horn silver. In its early days, the

California. Rand was literally without a dump. All the
rock taken out was high-grade, producing ‘ore worth
more than $300,000- : '

A tour of the streets of Randsburg and her sister
towns, Johannesburg and Red Mountain, is reminiscent
of the entire history of silver mining: Comstock, Colo-
rado, Couer -d’ Alene, Ophir, Panamint, Johannesburg,
and, of course, Silver. ' ’

Pethaps the days of silver bonanzas are over; per-

. haps the rich, cheaply mined ores are depleted; per-

haps not. One is all too well aware of the silver that
was overlooked at Randsburg, and of the pitchblende,
an irrritating contaminant that was thrown on the dumps
in Colorado’s Idaho Springs to be too dogmétic con-

‘ceming any part of the mining industry.

An excellent bibliography on silver in California is in
Richard M. Stewart’s ‘*Silver’” in the Division’s Bulletin
176, Mineral Commodities of California. (In print, §7.50.)

New books by other publishers

Structure and stratigraphy in the central Toiyabe
Range, Nevada. By W.D. Means. 1962. Published in
University of California Publications in Geological
Sciences, vol. 42, no. 2, pp. 71-110. Univérsity of
California’ Press, Berkeley and Los Angeles. Price
$2.00. Available from the University of California.
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New books by other publishers

Beryllium: Evaluation: of deposits during pros-

pecting and exploratory work. By A.A. Beus. Edited -

by Lincoln R. Page and R.K. Harrison. Translated
from the Russian by F. Lachman. 1962. Published by
W.H. Freeman and Company, 660 Market Street, San
Francisco. 161 pp. Price $5.00.

During the last decade or so, beryllium has become
a very important industrial metal, ¢speciallyb for heat
resistant alloys used in the manufacture of aircraft,
missiles, space vehicles, and nuclear reactors. Un-
fortunately, the United States is critically short of
domestic reserves of beryllium minerals and must

import a very large part of its supply. With this in -

mind, apparently, W.H. Freeman and Company of San
Francisco have recently published an English transla-
tion of this short Russian book, which was first
published in 1956.

Its author, A.A. Beus, is a member of the Academy
of Science, Moscow, USSR.

The book is divided into two parts. The first part,.

which is largely introductory, is called ‘‘Occurrence,
minerals, geochemistry, and deposits’’ (pp. 3 -97).

The section on *‘deposits’’ is a lengthy and well-
illustrated technical discussion of the types of beryl-
lium deposits. The second part of the book is its
heart: it is named ‘‘prospecting for and evaluation of
beryllium deposits’ (pp. 100-153). This part begins

with a chapter on methods of prospecting in both

smallareas (scale 1:100,000 to 1:200,000) and in areas

of pegmatite and non-pegmatite mineralization. The A
second chapter consists of a description of the methods

used to make preliminary evaluations of deposits during
prospecting. The next two chapters are on methods of
exploration and sampling of deposits; and the book

. concludes with a chapter on ‘‘methods of rating and

grading the [beryllium] resources into categories’’.

" The book was written by a geologist principally for
geologists, but because no other book attempts to
cover its specific field, ‘it should be a part of the
library of every beryllium prospector. The only negative
aspect to the book is that it is based largely on Rus-
sian work done before 1954; since that year a relatively

-great volume of knowledge has been added to the

literature of beryllium. In addition, methods of pros-
pecting for beryllium by nuclear detection have been
developed and are very important.

A sampling of the literature published since this
work was done follows:

Occurrence of non-pegmatite beryllium in the
United States, by L.A. Warner, W.T. Holser,
V.R. Wilmarth, and E.N. Cameron. U.S. Geolog-
ical Survey Prof. Paper 318, 1959, 198 Pp- -
($2.25, U.S. Govt. Printing office, Wash. D.C.;
includes section named ‘“‘Commercial possi-
bilities and suggestions for prospecting’?).

Field test for beryllium, by W.M. Dressel and
R_A. Ritchey. U.S. Bur. Mines Inf. Circular
7946, 1960, 5 pp- (15¢, U.S. Govt. Printing
office, Washington, D.C.)

Field test for beryllium minerals: the Morin
fluorescence method, by T.N. McVay. U.S.
Bur. Mines Rept. Investigations 5620, 10 pp.,
1960. (Free, if still in stock, from Publications
Distribution Center, Bureau of Mines, 4800
Forbes Ave., Pittsburgh, Pennsylvania.)

A preferential stain. for beryl, by S.G. Ampran.
U.S. Bur. Mines Report Investigations 6016,
1962, 4 pp. (Free from U.S. Bur. Mines Publi-
cations Distribution Center. Fine pérticles of
beryl can be identified by use of stain test.)

Inyo beryl deposit, Inyo County, California,
by W.T. Benson. U.S. Bur. Mines Report In-
vestigations 6013, 1962, 8 pp. (Free from U.S.

Bur. Mines Publications Distribution Center.)

The book reviewed above is not available from the
Division of Mines and Geology, which distributes
only its own publications. A copy is available in the

Library, however, for reference.
. F.HW,

MINERAL MARKETING

The following quotations are taken from Engineering and

“Mining Journal Metal and Mineral Markets, published weekly

McGraw — Hill Publishing Company.

Metals — April 22, 1963

Copper, electrolytic, 30.6¢ per pound, domestic refinery,
weekly average. .

Lead, refined, 10.3¢ per pound, St. Louis; 10.5¢ per
pound, New York.

Mercury (Quicksilver), prime virgin, $185 to $188 per
flask, New York.

Platinum, $77 to $80 per troy ounce.

Silver, $1.27% per troy ounce.

Zinc, prime Western, 11.5¢ per pound, East St. Louis.

Metallic Ores — April 22, 1963.
Antimony ore, per short ton unit Sb, lump:
50% to 55% . ..$3.40 to $3.65
60% ...$4.00 to $4.20
65% ...$4.25 10 $4.35

continued on page 16





PRODUCERS OF ROOFING GRANULES IN 1962

Operator

Calaveras County
Altaville Aggregates
Condy Rock Quarry .

El Dorado County
El Dorado Limestone Co., Inc.
Placerville Slate Products Co.

Imperial County
Don M. Weaver

Inyo County
Premier Morble Products

Kern County
W.M. Barnes Co.
Desert Rock Milling Co.
Mojave Rock Products
John W. Nicoll
Otis Turk

Cima-Cinders, Inc.

Lake County
Cinder Products Co.

Los Angeles County
Pyramid Rock Co.

Bill and Rudy's Sand and Gravel
Chas. G. Hardy, Inc.
Consolidated Rock Products
Hammer Milled Colored Rock"

Mariposa County
John Kingman

Monterey County

Kaiser Aluminum and Chemical Corp.
Seaside Sand and Gravel Co., Inc.

Riverside County
H.T. Lucas Mining Co.
Minnesota Mining and Mfg. Co.
Sno Rock

_ Western Rock Prod.

San Bernardino County

. Brubaker - Mann, Inc.
Industrial Mining and Milling Co.
Industrial Rock Prod. Co.

Marble - White Dolomite, Inc.
Mineral Wool Insulations
Partin's Limestone Products

Rainbow Rock, Inc.
Victorville Lime Rock Co.

San Diego County
Don M. Weaver

Santa Barbara County
Airox Co.

Santa Clara County
Mirasscu Bros.

Siskiyou County
Siskiyou Stone, Inc.

Tuolumne County
Norman Tune

Address

P.O. Box 266, Altaville
P.0O. Box 295, Avery

Shingle Springs
P.O. Box 63, Placerville

P.0. Box 536, Jacumba
909 So. Fremont Ave., Alhambra

980 Orlando Rd., San Marino
974 Dale St., Pasadena
9452 E. Garvey, El Monte
Weldon

27510 Maple St., Taft

1392 So. Orange Dr., L.A.

321 E. 12th St., Oakland

113 N. Vineland Ave.,

City of Industry

P.0O. Box 1096, Walteria

7757 E. Alondra Blvd., Paramount
2730 So. Alameda, L.A. 54

1850 Woodlyn Rd., Pasadena

Star Route, Mariposa

1940 Broadway, Oakland
P.0. Box 513, Seaside

1534 N. Hobart Blvd., L.A.
Temescal Canyon, Corona
7000 - 27th St., Riverside

6891 Brockton Ave., Riverside

30984 Soapmine Rd., Barstow
1420 W. Main St., Barstow
20801 Kendall Drive,

San Bernardino

P.O. Box 487, Lucerne Valley
P.0. Box 96, Fontana

20225 Kendall Drive,

San Bernardino

P.O. Box 306, Barstow
P.0. Box 548, Victorville

P.O. Box 174, San Diego
307 W. 8th St., L.A.
15630 Harwood Road, Los Gatos

P.0. Box 187, Yreko

Highway 108, Twain Harte

Type of Stone

Rhyolite
Rhyolite (?)

Limestone
Slate |

Basalt

Marble

Misc. stone
Misc. stone
Sondstone
Misc. stone
Dolomite

Volcanic cinders

Pumice

Granite and ceramics

Gravel

Misc. stone and ceramics

Granite
Misc. stone

Slate

Dolomite .
Sand

Limestone
Volcanic rock
Limestone
Limestone

Misc. stone
Misc. stone

Limestone

Dolomite
Slag

Limestone
Misc. stone
Limestone .

Basalt
Diutf)miie
Rhyolite
Misc. stone

Misc. stone

Mineral Information Service

The January, 1963 issue of Mineral
Information Service contained an article
entitled Roofing rock: quality and speci-
fications. 1t was written by Stuart H.
Ingram, consulting mining engineer of
Pasadena. The Division has received
numerous compliments on Mr. Ingram’s
article. -

We are pleased to present the ad-
jacent table, a list of roofing granule
producers, as a supplement to Mr.
Ingram’s paper.

———

—_—

The Division has in print a guide-
book to Yosemite Valley and Merced

. Canyon. Entitled Geologic guide to the

Merced Canyon and Yosemite Valley,
California, 'Bulletin 182  is -priced at
$1.50. Besides discussions on the
geology of the general area, the guide
contains road logs that one can use to
trace the geology across the Coast
Ranges and San Joaquin Valley into
the Yosemite. Three photographs by
Ansel Adams .are among the numerous
illustrations.






Muir on Yogemite...

' The most famous and accessible of the canyon
valleys of the Sierra Nevada, and also the one that
presents their most striking and sublime features on
the grandest scale, is the Yosemite, situated in the
basin of the Merced River at an elevation of 4000 feet
above the level of the sea. It is about seven miles
long, half a mile to a mile wide, and nearly a mile
deep in the solid granite flank of the range. The walls
are made up of rocks, mountains in size, partly sepa-
rated from each other by side canyons, and they are so.
sheer in front, and so compactly and harmoniously
arranged on a level floor, that the Valley, comprehen-
sively seen, looks like an immense hall or temple
lighted from above. )
But no temple made with hands can compare with
Yosemite. Every rock in its walls seems to glow with
life. Some lean back in majestic repose; oth'ers, abso-
“lutely sheer or nearly so for thousands of feet, ad-
vance beyond their companions in thoughtful attitudes,
giving welcome to storms and calms alike, seemingly

Photo by Mary Hill.

aware, yet heedless, of everything going on about
them. Awful in stern, immovable majesty, how softly
these rocks are adorned, and how fine and reassuring
the company they keep: their feet among beautiful

"groves and meadows, their brows in the sky, a thou-

sand flowers leaning confidingly against their feet,
bathed in floods of water, floods of light, while the
snow and waterfalls, the winds and avalanches and
clouds shine and sing and wreathe about them as the
years go by, and myriads of small winged creatures —
birds, bees, butterflies — give glad animation and help
to make all the air into music. Down through the mid-
dle of the Valley flows the crystal Merced, River of
Mercy, peacefully quiet, reflecting lilies and trees and
the onlooking rocks; things frail and fleeting and types
of endurance meeting here and blending in countless
forms, as if into this one mountain mansion Nature had
gathered her choicest treasures, to draw her lovers
into close and confiding communion with her.

... John Muir, The Yosemite.
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View east of the Gold Crown mine (foreground) and Sixteen-to-One mine and mill,

GOLD MINING AT ALLEGHANY

The Sixteen-to-One mine at Alleghany in Sierra
County, one of the last active underground gold
mines in California and also one of the most famous,
has recently curtailed mining operations. The property
is now being operated on a reduced basis with only a
small crew.  This mine has been the largest source of
gold in the Alleghany district. Although the exact
total is unknown, available figures indicate the mine
has yielded around $30 million worth of gold during
its long history.

by William B. Clark

The Sixteen-to-One mine is a consolidation of a
number of properties, the most important being the

Tightner, Twenty One, Rainbow, Red Star, and
Osceola. The Tightner vein was first discovered in
the early days during placer mining operations, but
little attention was paid to it for many years. In 1905
(erroneously given ‘as 1907 in many reports), H.L.
Johnson reopened the old adit and discovered high-
grade ore in the vein. This led to a revival of lode
mining in the district which has continued up until
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the present time. Other mines in the Alleghanydis-
trict which are presently active or which have been
worked in recent years include the Brush Creek, Kate
Hardy, Mugwump, Gold Crown, El Dorado, Gold Can-
yon, Irelan, Oriental, Wyoming, Moming Glory, Mari-
posa, and Yellowjacket.

This district is located in a major belt of gold
mineralization that extends from Goodyear’s Bar to

‘the south and southeast through Forest, Alleghany,

Chip’s Flat, and Minnesota in Sierra County and con-
tinues into the Moore’s Flat and Washington districts
in Nevada County. That portion of the belt in Sierra
County has yielded more than $50 million worth of
gold, much of it from small but extremely rich high-
grade ore bodies. Individual ore shoots range from
those that contain a few hundred dollars to those that
have yielded hundreds of thousands of dollars. At the
Sixteen-to-One mine, one ore body about 40 feet long
yielded nearly $1,000,000. Another at the. Oriental
mine, which was 14 by 22 feet as seen in the section
of the vein, contained $736,000. Also there were
several rich placer deposits in the district, the most
notable being at the Bald Mountain and Ruby drift’
mines. During the late 1930s a number of fist-sized
nuggets were recovered in the Ruby mine. These are
displayed each year in the Sierra County exhibit at the
California State Fair.

This area is underlain by north and northwest-

trending beds of metamorphic rocks of the Calaveras
group (Carboniferous to Permian?), serpentine, amphi-

bolite, and greenstone. In this portion of the Sierra
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Nevada, the Calaveras group has been divided into
five formations: 1) Blue Canyon slates, 2) Tightner
hornblende - chlorite schist, 3) Kanaka conglomerate,
chert, and slate, 4) Relief quartzite, and 5) Cape Horn
slate. These rocks have been invaded by many basic
and ultra-basic intrusions, which have been. serpen-
tinized. The gold quartz veins strike in a northerly
direction, dip either east or west, and usually range
from 2 to 5 feet in thickness. The gold occurs in the
free state commonly with arsenopyrite but with only
small amounts of other sulfides. The numerous ser-
pentine bodies with associated mariposite or ‘‘blue-
ja);” are structurally important in the localization of
the ore bodies. The quartz veins tend to bend or fray
near serpentine, and it is in these bent or frayed
portions where high-grade ore shoots commonly are
found. Vein junctions also are important locations for
the occurrence of high - grade ore. ' ’
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Ore train entering the main adit, Brush Creek mine.
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New book

The éoverl, both inside and out, and the.title page -

of .new- Special Report 74 .are montages of photo-
graphs of some portion of the campus (geology build-
ing, where possible) of the various institutions whose
students contributed to the list of theses on California
geology.. Some of the photographs were received too
late to use on the report itself; they are shown in the
montage on the adjacent page. These are, left to right
and top to bottom: _

Upper left: View through Van Wickle Gates at Uni-
versity Hall, the main administration building of
Brown llniversity, Providence, Rhode Island. This is
the original college edifice, built in 1770. It is one of
the seven college buildings in the United States built
before the Revolutionary War that is still standing.

Upper right: Kline Geology Laboratory, now under
construction at Yale University, New Haven, Connecti-
cut. This building is the first of a group of four com-
prising the planned Kline Science Center.

Second row, left: Johns Hopkins University, Balti-
more, Maryland. :

Second row, right: University of Utah, Salt Lake
City. A new geology and earth sciences building is
planned for this campus soon.

Third row, left: Lyman Hall, Syracuse University,
New York. '

Third row, right: Main quadrangle of the River
Campus, University of Rochester, New York. The Ge-
ology Building is the nearest one on the right hand
side,

Bottom left: Geology Building, George Washington
University, Washington, D.C.

I5

f
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Special Report 74, Index to graduate theses on
California geology, compiled~ by Charles W. Jennings
and Rudolph G. Strand, is now being distributed. This
index will be of great value to anyone working in Cali-
fornia, as it contains a listing of unpublished material
that is not available elsewhere.

This.index is a systematic compilation -of refer-
ences to geologic theses prepared while compiling
the Olaf P. Jenkins edition of the Geologic Map of
California, scale '1:250,000. For many areas of the
state, unpublished doctor’s and master’s theses are
the only source of available geologic information,
hence are essential for preparing .a new map. The "
‘Division of Mines and Geology frequently refers
geologists and ‘engineers who are seeking information
on specific areas. to the valuable information in
‘the ses; the object of this bibliography is ‘to indicate
the sources of such information to eve}yone concerned
with the geology of California. It is a companion ref-
erence to the Division's Special Reports 52 and 52A
‘Index to Geologic maps of California, which are
- guides to all published geologic mapping in California
through 1960. :

In order to make this index as complete and accu-
rate as possible, the library catalogues of all in-
stitutions in California granting advanced degrees
were searched for appropriate theses. These were
cross checked by comparing with all available geology
department listings of theses. Bachelor theses were
not included. Titles of master’s and doctor’s theses:
in fields related to geology were considered, and all
that appeared to contain information on .California
geology were included. Consequently, besides titles
in geology and paleontology, this index includes most
thesis titles from' the departments of geophysics,
geochemistry, seismology, mining, and oceanography,
as well as selected theses in the fields of petroleum
engineering, soils science, geography, physics,
biology, and botany. In addition, many theses on
California geology from out-of-state schools were
included. These were obtained primarily from Biblio-
graphy of theses in geology by John and Halka
Chronic and the Petroleum Research Corporation,
published in 1958, and Dissertation abstracts published
by University Microfilms, Inc.

Approximately 1,200 theses are listed in this re-
port, of which about 70 are from schools outside the
state. The earliest thesis recorded in this index is
dated 1892, and the listings continue through 1961.

Thus, references to nearly 70 years of student geo-
logic research are included.

Included with the ‘report is a map of California, on
a scale of 1:1,000,000 (or 1 inch equals approximately
16 miles) that uses the outlines of the U.S. Geological
Survey topographic quadrangles as a base upon which
to plot the thesis locations.

Price. of the new report is $1.00, plus tax.
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Chrome ore, per long ton, dry basis, subject to penalties
if guarantees are not met, f.o.b. cars, Atlantic ports: Turkish
ore 48% Cr ,03, 3 to 1 chromium to iron ratio, $36. to $38.,
nominal.

Manganese ore, Indian, 46% to 48% Mn, export duty in-
cluded, nominal at 80¢ to 85¢ per long unit, c.i.f., U.S.
ports, import duty extra. _ '

Tungsten ore, U.S. scheelite, f.o.b., mill, $16. to $18.
per short ton unit, 65% wo,. .

Industrial Minerals o
Prices depend upon chemical analysis, physical properties,
color and impurities. Market may be limited.

Barite, per short ton, carload lots, f.o.b. shipping point:
drilling mud grade, 83% .to 93%, BaSO,, 3% to 12% Fe,

gravity 4.25, crude $14 to $16; chemical grade, 95% BaSO,,

1% Fe, hand-picked, $18.50.

Feldspar, per short ton, f.0.b. shlppmg point, North
Carolina, bulk: 20 mesh semi-granular, $7.50; 40 mesh,
glass, $13.50.

Fluorspar, per short ton, f.o.b. ‘IIImons and Kentucky,
bulk: metallurgical grade, 70% CaF,, $35 to $37; acid grade,
dry, 97% CaF,, $45, carload lots,

Graphite, per metric ton (2204 pounds), amorphous, f.o.b.
mine, bulk, Mexican, $17 to $20.

Magnesite, per short ton, f.o.b. Washington, bl.;"(, carload.

lots, crude $27.50. :

Mica, per short ton, North Carolina disfric‘t: scrap, de-
pending on grade, $30 to $40.

Phosphate, per long ton, f.o.b. mine, Florida pebble: 70%
to 72% tricalcium phosphate, $6.11.

California Market Quotations
The following quotations are from San Francisco area
processors and dealers, and were those in effect on

May 1, 1963.

Industrial Mlneruls
Prices depend upon chemical analysis, physucal propemes
color and impurities. Market is generally limited.

Barite, 90% to 98% BaSO,, crude, $16 per short ton, San
Francisco area. ‘

Bentonite, Wyoming type, carload lots, pulverized 200
mesh, $34 per short ton, San Francisco area.

Fire-clay, crude, $7 per short ton depending on qualny,

San Francisco.
Limestone, crude, white, 97% CaCO,, $7.40 per short

" ton, San Francisco.

Soapstone, crude, $8 per short ton, San Francisco area.

The following quotations are from Los Angeles area
processors and dealers, and were those in effect on

May 1, 1963.

Barite, crude, 4.20 ‘specific gravifonr higher, f.c.b.

north-central Nevada railpoints — about $5.50 to $8 per short
ton; California ore: delivered to northern California mills ~
about $12 to $16 per short ton; delivered to southern Cali-

‘fornia mills — about $15 to $18 per short ton. Ground, 95%

through 325 mesh, bagged, for use in drilling, wholesale
about $25 to $30 per short ton, f.o.b. mill.

Fire clay: crude $5 to $10 per short ton, dependlng on

"grade, f.o.b. mine, southern California area.

* Perlite, crude, $7 to $8 per short ton, f.o.b. mine;
processed, 80¢ per sack of 4 cubic feet, f.o.b. Los Angeles
area. .

Tale, crude, about $14 to $18 per short ton, f.o.b. rail-
road, Death Valley talcs; $20 to $25 per short ton for pure
crude tale, f.o.b. railroad, Owens Valley talcs; $8 to $14
per short ton, f.o.b. railroad, talc refuse and soapstone from
Owens Valley.

Order form

Please send me:

....copies, Special Report 74, Index to Graduate Theses on California Geology, at $1.00 each.

. .copies, Bulletin 176, Mineral commodities of Calif ornia, at $7.50 each.

...copies, Bulletin 182, Gt;ide to the Yosemite Valley..

., at $1.50 each.

Address orders to the California Division of Mines and Geology, Ferry Building, San Francisco 11, California. Check
and money orders should be made payable to the Division. No postage is required; please do not send stamps in payment.

California residents please add 4% sales tax.

«Aperr]}
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MINERAL INFORMATION SERVICE

State of California

The Resources Agency

Department of Conservation

Division of Mines and Geology
Headquarters office: Ferry Building, San Francisco 94111

Branch offices:

Los Angeles: los Angeles State Office Building, Room 1065,
107 South Broadway, 90012

Redding: State Building, 2135 Akard Street, 96001
Sacramento: 1416 9th St. (9th and O Sts.) 95814

MINERAL INFORMATION SERVICE is designed to
report on the progress of earth science in California, and
to inform the public of discoveries in geology and allied
earth sciences of interest and concern to their lives and
livelihood. It also serves as a news release on mineral dis-
coveries, mining operations, statistics of the minerals in-
dustry, and new publications. It is issued monthly by the
California Division of Mines and Geology.. Subscription
price, January through December, is $1.00.

Other publications of the Division include the Annual
Report of the State Geologist; the Bulletin, Special Report,
Map Sheet, and County Report series; the Geologic Map
of California; and other maps and publications. A list of
the Division’s available publications will be sent upon
request. Communications to the Division of Mines and
Geology, including orders for publications, should be
addressed to the San Francisco office.

Mary R. HiLr, Editor

%%i MAP PRICES GO UP

The U.S. Geological Survey has announced that, as
the result of a recent analysis of costs, map prices will
be increased. The new prices and discounts became
effective October 1, 1966, and they have been an-
nounced by the Survey as follows:

The list price of topographic quadrangle maps at
scales'1:24,000, 1:31,680, 1:62,500, 1:63,360, and 1:125,-
000 is 50 cents each. The list price of topographic
maps at scale 1:250,000 is 75 cents each. National Park
and other special topographic maps are individually
priced. A price list is available from the U.S. Geologi-
cal Survey, Washington, D.C., upon request.

*I ‘ AWARD TO LYDON

Philip A. Lydon of the Division of Mines and Geol-
ogy staff has been made the recipient of a Sigma Xi
grant-in-aid. The grant, presented by Dr. Harlow
Shapley, Chairman of the Sigma Xi Grants-in-Aid of
Research Committee, was made in order to assist Mr.
Lydon in his study of the geology of the Butt Moun-
tain area, a source of the Tuscan Formation in north-
ern California. Mr. Lydon has been on educational
leave for two years, and began study of this area
at the University of Oregon in Eugene, Oregon, where
he is a candidate for the Ph.D. degree.

Mineral Information Service

FIRST LADY TO RECEIVE MINERAL BROOCH

The American Federation of Mineralogical Socie-
ties is directing the preparation of a special jeweled
brooch for the First Lady, Mrs. Lyndon B. Johnson.
The brooch will contain at least one gem or mineral
from each of the fifty states. California will be well
represented by three contributions: several ounces of
gold were contributed by the San Francisco Gem and
Mineral Society; pink tourmaline was donated by Mrs.
Goldie E. Wood, of the Los Angeles Lapidary So-
ciety, and by Captain John Sinkankas; and rare beni-
toite was contributed by Glen A. Frost. Among other
interesting gems and minerals in the brooch are Ar-
kansas diamonds, a North Carolina ruby, Hawaiian
black coral, and petrified wood from West Virginia.

After receiving this unusual piece of jewelry at the
National Gem and Mineral Show in Washington
(June 29-July 2, 1967), Mrs. Johnson will present it
to the Smithsonian Institution for the use of all First

Ladies. @@
FILMS

In this column, which will appear from time to
time, we hope to list films concerning the earth sci-
ences. We would like to borrow a review print from
film makers or distributors who have films for use by
schools, mineral societies, technical organizations, or
other groups.

Erosion: leveling the land. Copyright 1964. Encyclopaedia
Britannica Films, Earth Sciencc Series, produced in collabora-
tion with the American Geological Institute. 14 min. 16mm.
color or b-w. Chief Science Advisor: John S. Shelton. Pro-
ducer: Stanley Croner; Director: H. William Varney; Photog-
raphers: 1. Mankofsky, Paul Leimbach. Available by purchase
from Encyclopaedia Britannica Films, 1150 Wilmette Avenue,
Wilmette, Illinois 60091. Price: color, $150; black-and-white,
$75. Suitable for Junior High, High School.

Purpose of the film is to show how erosion, acting through
wind and weather, wears the mountains down to dust. As is-
true of others in the EBF-AGI Series, it succeeds admirably.
It is a good film to introduce geology to a naive audience.

Particularly effective are shots of Cleopatra’s Needle, taken

a century apart; a nail rusting, a milk bottle freezing, artificial
rain wearing away limestone—all while one watches, thanks to
time-lapse techniques. )
. Teachers who have attempted to encourage students to see
in three dimensions will be very interested in a clay model that
is used to reveal structure by means of a table knife. The clay
strata are artificial, but a natural sand dune in another shot is
just as neatly sliced by a“shovel (in the hands of the science
advisor), and shows just as tidy banding.

The Airborne magnetometer. n.d. Produced by the U. S.
Geological Survey. 34 min. 16 mm., black-and-white.’ Available
on loan from Information Offices, U. S. Geological Survey, 300
North Los Angeles Street, Los Angeles; or 468 Custom House,
Denver, Colorado; or Room 2647, Interior Building, Washing-
ton, D.C. 20242.

The longer version is detailed presentation of the methods
of aerial magnetic surveying. For those wishing to know how
to make such a survey (university classes, for example), this is
a thorough introduction. It is not suitable for younger or non-
professional groups. . . . M.R.H. ‘






. Genesis of riches

SILVER

By F. Harold Weber, Jr.

Third of three parts *

The principal silver mineral of the Calico district
and vicinity has been cerargyrite (naturally occurring
silver chloride, colloquially called “horn silver”). It
is a soft, waxy-looking mineral, which at Calico- has
ranged in’ color from pale gray to pale green. A
similar mineral found in the district, but much less
commdnly, is embolite. These two minerals are called

“secondary” minerals, because they have formed near
the surface of the earth, generally by dissolution of
the original primary sﬂver—bearmg minerals of veins,
and subsequent redeposition. The primary minerals
include tetrahedrite, tennanite, stromeyerite, proustite,
argentite, galena, and chalcopyrite. Gangue minerals—
in addition to chalcedony (mainly variety jasper) and
barite—include hematite, pyrite, and secondary man-
ganese oxides.

Precise data for grade and character of the ore
mined at early Calico are not available, as engineering
records for those operations apparently no_longer ex-
ist. The best general idea of grade can be gained from
reports of mill returns, keeping in mind two factors:
that roughly 75 to 90 percent of the silver generally
was recovered from the ore, and that some of the
rich ore shipped was carefully hand mined or hand
selected from rock mined, thus yielding a higher grade
than the rock in place. Generally the earliest reports
showed the highest grade not uncommonly to have
been 50 to 100 ounces of silver per ton. But a better
idea of true grade probably is shown in a report of
Goodyear (1888) for the important Silver King mine.
. This report shows that the mine apparently yielded
about 36 ounces per ton from 1883 to 1886, with a
maximum of 64 ounces in 1883, diminishing to 20
ounces in 1886. The range of yield for 1885 may have
been about 28 to 43 ounces per ton of ore. Another
idea can be gained from a report by Lindgren (1887),
who said that the grade was “seldom below $20, and
often in the hundreds” (price then about $1.00 per
ounce). Another old report suggests that the very
productive Waterloo mine may have averaged about
25 ounces per ton, though lower grade ore and rich

*The first part of Mr. Weber's series on Calico appeared
in the May, 1966 issue of this magazine; the second part
in January, 1967.
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pockets yielding 2,000 ounces per ton also were mined.
Additional examples are the Garfield mine: about 36
ounces per ton, during 1886-1887; and the Waterman
mine: about 45 ounces during 1883.

More recent data regarding grade are from the
activities of the Zenda Company, which in 1930
shipped ore to a smelter from its deep shaft in the
Wall Street Canyon area, just before it ceased opera-
tions, as the price of silver dropped to less than 35
cents an ounce. Reports indicate that the rock shipped
apparently yielded about 50 ounces of silver per ton,
though it might have been at least partially hand se-
lected. Another source of data is a consulting report
on the Burcham gold mine which shows that the two
principal veins, with assay widths of 2 inches to 4 feet,
average 0.03 to 0.31 ounces of gold, and 0.1 to 3
ounces of silver. One of the veins also averages 1 to 3
pounds of lead per ton. The average ratio of silver to
gold, both veins, is about 5 or 7 to 1.

Unfortunately, not nearly enough is known of the
relationship of the areal geology to the mineralization
to be able to understand well the genesis of the de-
posits, and hence, to predlct additional occurrences.
What follows, therefore, is only a very general guess
as to “how the silver got there” and where there
might be more.

The earliest mmelahzatxon—whlch formed the belt
of primary veins of the Calico district—perhaps took
place during early late Miocene time. The belt of
northwest-trending fractures that the vein matter filled
may have represented an ancestor of the present Calico
fault zone, in the same area as.even prior. ancestral
faults, which had been avenues for the upward intru-
sion of lavas (the probable instigator, if not the basic
source, of the silver and barite .mineralization). The
volcanic rocks had intruded the middle Miocene Pick-
handle Formation—sandstone, conglomerate, tuff, and
other strata—during perhaps late middle Miocene
time. These events, including emplacement of the
veins, took place at unknown depths, but deep enough
so that the temperatures must have been relatively
high and the chemical systems involved at least par-
tially confined,

The primary, 51lvc1—bemng deposits must have
formed specifically as the result of the interaction of
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certain fluids (including waters), or the reaction of
fluids with certain rocks. These fluids may have been
hydrothermal (which rose along faults from deep-
seated igneous activity); or they may have been de-
rived from, or associated with, shallow igneous (vol-
canic) activity; or they may have ‘included connate
waters (indigenous waters within the sedlmentary
rocks) or-meteoric (rain) waters circulating ‘through
the ground' (beneath playa lakes, and within faults,
alluvium, and other rocks). Any of these fluids may
contain at least niinute quantities of practically any
element, which may be indigenous or -gained by ab-
sorption from rocks through which the liquids passed,
and with which they may have reacted.

The thin interlayering ‘of chalcedony and - barite
(along with formation of silver minerals) within many
of the primary veins must have been the result of a
cyclical change in the character of the fluids entering
the fractures, and at least partly precipitating: The
change may neéed noi have been extréme, but was
distinct. It may have been caused by changes in tec-
tonic conditions (renewed fault movement, for exam-

ple), changes in deep volcanic activity, or changes in -

climate (changing the-volumeé of downward circulat-
ing waters). But the exact process by which silver
-and other metals are gained by solutions, then phe-
nomemlly coneentrated by precipitation into rich de—
posits, is not understood completely:

- After essentially vertical emplacement of the veins,
perhaps also during early late Miocene time, the rocks
that make up the present day Calico Mountains were
‘uplifted along the present Calico fault zone. With this
uplift, the rocks in the west and northwest parts of

Mineral Information Service

View north shows part of southwest edge
of Calico mountains, at area of Burcham
mine. large, dark-colored mass of rocks in
upper left part of photograph constitutes
landslide mass, which contains lower-grade

silver mineralization. Calico fault, zone

skirts base of steepest slopes shown, with
Barstow Formation in gully areas to left
and Pickhandie Formation to right.

the mountains seemingly were raised-higher than rocks
to the east and southeast. Thus, lower parts of the
veins in the west and northwest parts apparently were
raised higher -than veins to the east and southeast, as
shown in the accompanying diagram. Consequently,
with' this uplift, tilting, and subsequent bevelling by
erosion; deeper parts of veins were exposed at the
surface to the northwest than to the south and south-
east.

During this period also, as. the faulting and uplift
continued during early late Miocene, the upper parts
.of the veins or zones were being removed by intense
erosion. Consequently, the rich secondary silver de-
posits were being formed by downward and lateral
drainage just beneath the surface of the eroding ter-
rain.. These deposits formed within zones (the Silver
King mine for example) and as areas of stockworks
away from veins. (as at the Bismarck mine, for ex-
ample). This process involved the.dissolution of the
primary silver minerals, as weathering - and erosion
continued, :-with the solutions then being carried di-
rectly downward -into fractures in the zones and re-
deposited, or out into: the. surrounding rocks -and
redeposited (especially in easily mineralized tuff and
tuff breccia). These deposits were.formed, dissolved,
and reformed in a continuing process. as: the rocks
were eroded, with the presentday deposits finally
formed perhaps as the period of uplift ended.

Slightly later, during late Miocene time, the lake
and other beds of the Barstow and Burcham Forma-
tions were deposited against and onto the rising block
of the Calico Mountains. As faulting and uplift.con-
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Specimens of vein material from Calico
district. Lower left: Pale gray vein barite
at bottom is in contact with grayish red
andesite wallrock. Barite is broken away
at lower left, to show smooth surface of
vein wall. Upper center: Specimen of cross
section of thin vein, with coarse-grained
barite in middle, and banded barite-jasper
rock in outer portions. Specimen is liber-
ally sprinkled with very fine-grained silver-
bearing sulfide minerals. Right: Specimen
across thin vein; similar to upper specimen,
but jasper more abundant, and more con-
centrated toward middle.

tinued into the Pliocene, the appearance of the terrain
was much different than today, though the general
position of ranges and valleys probably was similar.
But the climate was much more humid than now, with
vegetation relatively abundant, hot springs along the

‘ active Calico fault zone, and perhaps small lakes. Sil-

ver minerals were being deposited by hot waters cir-
culating in the Calico fault zone and adjacent rocks,
with the silver gained perhaps from primary or sec-
ondary deposits being eroded nearby. Weathering
and erosion were intense, cutting the present gorge-
like canyons into the range as it was being uplifted,;
and great masses of broken-up material were being
carried out from the range and deposited as alluvium.
Mass wasting was common, with the occurrence of
the landslide * that led to the mineralized breccia. This
slide, which headed down the steep southwest slope
of the range, over the Calico fault zone, probably was
derived from bedrock now mostly eroded away. After

* Also interpreted by others as being of tectonic origin.
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Hypothetical and exaggerated cross section across ancestral Calico

Mountains, showing possible tilting of rocks along Calico fault zone,
’ which raised deeper parts of veins to west and northwest higher.

Subsequent bevelling by erosion exposed deeper parts in the west and
northwest than in the east and southeast.
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sliding it was mineralized by the previously noted
silver-bearing solutions pcrcohtmg upward in the Cal-
ico fault zone.

Barely enough is known of the mineral deposits-and
geology of the Calico district and vicinity to guess
as to the possible location of additional ore deposits.
Especially unknown are the rocks which lie beneath

_the broad stretch of alluvium west and south of the

Calico Mountains, beyond the Calico fault zone. For
example, the northwest end of the primary belt of
veins and zones extends to the Calico fault zone, west
of which lies alluvium. Presumably the mineralization
is dying out to the northwest, but possibly it might
increase in intensity at some point beyond where the
belt renews on the other side of the faul, probably
to the northwest, beneath alluvium.

Also offset by the Calico fault zone is the mineral-
ized landslide breccia; portions of this faulted mass
may be buried nearby, beneath alluvium.

Additional silver deposits may lie somewhere be-
neath the broad stretch of alluvium that extends west-
ward from the Calico Mountains to the hills which
contain the Waterman and Lead Mountain mines.
Even the Calico’ Mountains themselves contain allu-
vium, with unknown rocks beneath. Silver mineraliza-
tion-also may have enriched rocks that lie below the
Barstow-Burcham Formations, provided that these
formations are younger than the belt of primary veins
and zones and the deposits of stockworks. Especially,
such - mineralization might occur beneath the lobe of
the Barstow Formation which lies just south of East
Calico. ‘ ‘
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Silver-bearing deposits may also be associated with
the volcanic rocks which are nearly surrounded by
alluvium or younger rocks west of Calico, in the vi-
cinity of the Waterman and Lead Mountain mines.
In these areas, prospecting might be aided by an under-
standing of why silver and barite occur together at
the Waterman and Lead Mountain mines and barite
occurs alone at the Barium Queen and Penny deposits.

Within the Calico Mountains themselves, very low
silver enrichment with economic potential may exist
in rocks other than the landslide breccia.* For exam-
ple, certain tuffs within the Pickhandle Formation of
East Calico, which were mined for rich pockets at
the surface, might contain additional deposits of vol-
uminous though extremely low grade mineralization
(tuff is known as an absorber of minerals from solu-
tion). Fractured volcanic rocks, filled partly with
barite, occur especially at several localities in the
northwest part of the range, but a possible link with
silver is not known.

Another factor concerning exploration for silver at
Calico is the relationship of known deposits to depth.
Though the grade of the deposits is known to dimin-

* This subject was discussed in several papers by F. B. Wecks. .
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_ish downward in mines, nothing is known about these

deposits at much greater depths (thousands of feet).

In conclusion, though California never has been a
great silver producing state, the metal has been mined
at many localities, which suggests a variety of possi-
bilities for renewed exploration and mining if the price
continues to rise. Perhaps presently uneconomic de-
posits can be developed whereby silver and other
metals or minerals are recovered together from very
large tonnages of low grade rock considered previ-

ously to be noneconomic. In this respect, the Mojave

desert, and the region to its north and east, contain
many districts in many types of terranes, along with
complex regional geology and great stretches of allu-
vium which cover possible deposits. Unfortunately,
very few geological workers in the region today are
studying the academic geology of metal deposits.
However, more and more regional geologic data are
being accumulated and perhaps such data will be util-
ized by economic geologists of the future to uncover
additional deposits. Who knows, there may be another
Comstock Lode somewhere out on the desert in some
least suspected locality, buried beneath just a few
hundred feet of alluvium—possibly even near the
Calico Mountains. ‘
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Walker's R.R. Routes—I1853, by Pat Adler and
Walt Wheelock. La Siesta Press. 61 pages, maps,
photos, drawings. 1965. Price $4.50. '

Orders should be addressed to La Siesta Press, Box
406, Glendale, CA 91209,

The role played by Joseph R. Walker in the history
of California is significant as he was, perhaps, one of
the first guides who led mapping and exploratory com-
panies through the territory. His discovery of the pass
at the southern tip of the Sierra Nevada which now
bears his name became the topic for heated debate
when the choice of routes was being discussed. The
pass was easily accessible, and was travelled by many
coming into California in search of gold or land. The
practicality of this route having: been demonstrated,

it is difficult to comprehend why it was not selected..
One reason may be found in the conditions that ex- -

isted in Congress. As the authors summarize, “It would
not be exaggerating to say that this [the] Benton-
Fremont alliance was the most. powerful single force
in the development of the western routes. . . .” Their
influence, exerted against a southern route, was too
great and expediency was substituted for practicality.

- —Albert D. Ortiz.
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The Songs of the Gold Rush. Edited with Intro-
duction by Richard A. Dwyer and Richard E. Lingen-
felter; music edited with guitar arrangements by
David Cohen. University of California Press, Berkeley
and Los Angeles, 2d printing, 1965. 200 pages, illus-
trated. Price $3.50.

A collection of 88 gold-rush songs, drawn chiefly
from such contemporary song-books as Put’s Original
California Songster (1855), California Songster (1855),
The Gold Diggers Song Book (1856), and Jobnson’s
Original Comic Songs (1858). The songs are grouped
by subject under various headings— “Ho! for Cali-
fornia!”, “Seeing the Elephant”, “An Honest Miner”,
“Life in California”, etc—and each group is intro-
duced by a short .commentary on the sundry gems
that it contains. _

The songs, say the authors in their introduction,
“cxhibit . . . every facet and mood of the great rush—
the voyage around the Horn or by the Panamanian
isthmus, the trek across the plains, the humor and
drudgery of mining, the hopes and the disillusionment
of the miners, the hardships and humbugs of life in
California, and the last reminiscences of the days of
’49”: this for the “buff” of gold rush history or ro-
mance. He who would like actually to sing the songs
will find this collection has an advantage over many
others: he is not left—in most instances, at least—to
scour his memory for some tune a hundred years dead
(“Air: I Get in 2 Weaving Way”; “Air: Lucy Long”;
“Air: Rosin the Bow”). Words, guitar chording, and
music appear. together on the page.

To order, address University of California Press,
Berkeley, CA 94720, the book is not distributed by the
Division of Mines and Geology. ELE.

Inyo 1866-1966. Sponsored by Inyo County Board
of Supervisors. 95 pages, many illus. 1966. Price $3.27,
paperback; $6.39, hardback; price includes tax and
handling charges. Address orders to Miss Mary Cavitt,
County Librarian, Courthouse, Independence, CA
93526. . o

Marking the centennial of the formation of Inyo
County in 1866, this book, with its beautifully repro-
duced illustrations and interesting text, recounts the
history of Inyo, from the first attempts at settlement
to the County’s current productions and activities. The
many short articles that make up the book cover a
multitude of subjects—pioneer resident Samuel Bishop,
who drove cattle from Fort Tejon to Owens Valley
in 1861; Camp Independence, the Civil War fort of
adobe, which stood until the earthquake of 1872; min-
ing; agriculture; forestry; the interdependence of Inyo
and that old water pirate, Los Angeles; tourism and
recreation; and many others. E. L E






THE GEORGE A. GROTEFEND MINERAL COLLECTION @

By Irene Kitchell

During his lifetime, George A. Grotefend acquired
an extensive mineral collection, including many excel-
lent specimens from the mines in Shasta and Trinity
counties. In 1950 he loanéd this collection to the Cali-
fornia Division of Mines for display at the Redding
office. When the provisions of his will were revealed
after his death in 1951, it was learned that he had
bequeathed his mineral collection to the Division of
Mines with the stipulation that it be kept on exhibit
and displayed at the local office. Visitors are welcome
to see the display at our Redding office, which is
located at 2135 Akard Avenue, Room 10. Office hours
are 8:00 to 12:00 and 1:00 to 5:00 daxly, Monday
through Friday.

Dr. Grotefend came from pioneer stock in Shasta
County. His father, August Grotefend, was born in
Germany in 1824 and came to St. Louis with his
family in the same year. Lured by the stories of gold
discoveries, he came to California to seek his fortune,
settling in Shasta County in 1849. After séveral un-
successful mining attempts he discovered a rich pocket
of gold ore in Schaeffer Gulch, from which he re-
moved about $18,000. In 1853 or 1854 he married
Emilie Zummdahl and engaged in the mercantile busi-
ness in the town of Shasta, where he was very success-
ful. The remains of his store are still préserved as a
part of the Shasta State Historical Monument.

George Adolph Grotefend was born in 1869, the
next to the youngest son of August and Emilie Grote-
fend. He was educated in the local schools and the
Methodist College in Napa. He then attended the
University of Pennsylvania, graduating in dentistry in
1889. He returned to Redding where he opened an
office in 1890, which he maintained for 20 years, in
the Odd Fellows Building. He was considered Red-
ding’s leading -dentist, keeping abreast of all modern
techniques .and equipping his office with the finest
fixtures available. -

About 1909, together with Bl“ Foster Dr. Grotc—
fend organized the Trinity Farm and Cattle Company.
The firm had headquarters near Trinity Center and
grazing land in the Bald Hills. Actually the doctor
made his money in his mining ventures and invested
the proceeds in the land and cattle company. He held
the controlling interest in this company at: the . time
of his death, :

. George Grotefend had considerable mining inter-
ests throughout his lifetime. Probably his most out-
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George A. Grotefend.
Photo courtesy
Redding Record-
Searchlight,” .

standing mining venture was the purchase, about 1930,
of the Washington mine in the French Gulch mining
district. Lode gold was first mined in Shasta County
in 1852 at the Washington mine; thus it ranks among
the earliest lode locations in California. By 1890, total
production was estimated at $500,000 to $600,000. The
mine was continuoﬁsly active until 1865, after which
it was operated only intermittently by lessees. He
bought all the stock of the mine “for a song” and put
several men to work driving what is known as the
H level, sometinies called the 350 level. The level was
driven ahead about 150 feet, where it encountered a
nice showing of ore. About 100 tons of ore was mined
and stockpiled on the dump, as the old Washington
mill had deteriorated to a point where it would have
to be rebuilt’ before the ore could be milled. About
that time J. H. Scott came to the French Gulch dis-
trict, having so far been unsuccessfully engaged in
mining ventures. Dr. Grotefend agreed to sell him the
Washington mine for $10,000 down and 25 percent
royalty to.apply on the purchase price of $70,000 for
the mine. Scott paid the $10,000 down. He shipped the
ore on the dump to the smelter and recovered over
$13,000 from the 100 tons. Another $800,000 worth
was mined from the shoot of ore before he was forced
to shut down the mine during World War II.

Dr. Grotefend had once married, but the marriage
ended in divorce, and there were no children. From
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the seven children born to his mother and father, only.

one grandchild grew to adulthood. This niece, Bessie
Prehn, was never married and died in 1957, leaving
the Grotefend family with no descendants. Dr. Grote-
fend retired from active practice in the early 1940’s
and spent the last twenty-five years of his life living
at the Golden Eagle Hotel. [This old landmark, buile
in 1888, burned to the ground in 1962.] He died there
in 1951 at the age of eighty-two. His will, made only
two months before he died, contained some unusual
and surprising provisions. After bequests to several
friends, he bequeathed his extensive mineral collection
to the California Division of Mines and set up threc
trust funds.

The third fund, an amount of about $261,000 was
set up as a scholarship fund for students who spend
four years in Shasta County high schools and who
desire to go to college. There are very few restric-
tions and the students are able to choose their own
schools. They must be worthy and in need of help
other than can be afforded by their parents but it is
not necessary that they be of the current graduating
class, so that students already in college are eligible.

The scholarship fund is administered by three
trustees: the principal of Shasta Union High School,
the county superintendent of schools, and a third
member to be selected by them. This third member
currently is Superior Court Judge Richard B. Eaton.
As much as $20,000 has been given in a single year.
Beneficiaries of this program who have graduated in-
clude doctors, nurses, dentists, ministers, and teachers.

The Grotefend story is in a sense the story of

America—thrift, energy, wise investment, and charity.
The Division’s Grotefend Mineral Collection sym-
bolizes the physical aspect of that story and the

George A. vGrotef'end Scholarship Fund symbolizes its.

more human aspects. It is hardly possible that the
doctor could have left his fortune for a more worthy
cause, or a more fitting memorial to perpetuate the
name of Grotefend.
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The mean velocity of a sound wavé in a crystal of
quartz is 9,811 miles per hour.
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Through the generosity of Mr. Philip R. Bradley,
Chairman of the Mining and Geology Board, the Di-
vision of Mines and Geology Library in San Francisco
is proud to announce that we now have a subscription
to the Gower Federal Service in Mining. This publi-
cation is specifically devoted to legal decisions con-
cerning mining, and it appears in three sections. Se-
lected decisions of the Bureau of Land Management
and Hearing Examiners are printed on white sheets.
All opinions of the Solicitor on mining are printed on
green sheets. And, from time to time, significant ju-
dicial decisions are reported or abstracted; they appear
on yellow sheets. A full year’s index appears at the
end of each year.

A binder containing the 1966 issues will be placed
on the DMG Library shelves for public use and study.
As new decisions appear, they will be added to those
already shelved.

Another set of the decisions, which are published
by the Rocky Mountain Mineral Law Foundation at
the University of Colorado, will be placed in the Di-
vision’s Library in Los Angeles. This set is being pro-
vided by courtesy of the Cahforma Mine Operators
Association.

Two processes that promise increased use of the
metal in millions of old autos discarded each'year are
among new U.S. Bureau of Mines inventions patented
by the Department of the Interior.

A less costly method for reclaiming zinc from die-
cast zinc-aluminum alloys used for carburetors, trim,
and other parts of automobiles is the objective of one:
invention. Bureau researchers found that an iron com-
pound can be used to convert the aluminum in such
alloys to casily separated forms at lower temperatures
than are required by the distillation method used con-
ventionally.

Besides reducing the amount of fuel required to re-
claim the zinc in relatively pure form, the process
vields aluminum chloride as a marketable byproduct.

Also aimed at wider 'use of scrap automobiles is
the process invented by the Bureau for using the
metal in them to beneficiate off-grade iron ores which,
though abundant domestically, have so far remained
unused. These ores, a form of taconite, lack the mag-
netic property possessed by other taconites now belng
developed . commercmlly

In the ‘Bureau’s process, scheduled for demonstra-
tion-scale tests in the near future, auto scrap conveys
magnetic properties to the off-grade ores when mixed
with them and roasted in a rotary kiln. :





MINERAL RESOURCES OF LIBERIA

By A. E. NYEMA JONES

Liberia is Africa’s first and oldest republic. It lies in
the western bulge of the continent, four to eight de-
grees north of the equator, with an area of 43,000
square miles and a continuous coastline of 350 miles
along the Atlantic Ocean.

The Republic of Liberia had its origin in the efforts
of several American philanthropic societies to provide
an asylum on the west coast of Africa for freed Ameri-
can Negroes. In 1822 a settlement was established at
the site where the city of Monrovia now stands, and
on July 26, 1847, Liberia was declared an independent
state. Its capital city, Monrovia, was named after James
Monroe, fifth president of the United States of Amer-
ica.

" The Constitution of Liberia provides for a demo-
cratic republican form of Government, and is modelled
after that of the United States of America. The Gov-
ernment consists of three separate coordinate branches
—Legislative, Executive, and Judicial. The country is
divided into nine counties and five territories, each
administered by a Superintendent appointed by the
President of the Nation.

Conveyor belt from mine to railroad loading station at
Seca Valley,'Nimba, Liberia.
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Liberia has a population of approximately one and a
half million people. These people are descendants of
the early settlers, and of indigenes who lived in that
area several centuries ago, some of whom migrated
from the north and east. Although relatively small in
area, Liberia is occupied by 28 tribes of hospitable
and friendly people. Each tribe has its own language,
customs, and traditions, but English is the official lan-
guage and is widely spoken and taught throughout the
country.

Geography

Since Liberia is situated in the equatorial rain forest
belt of West Africa, its climate is tropical and humid,
with alternating dry and rainy seasons of almost equal
duration—the former from November to April and
the latter from May to October, approximately. The
duration of the dry season increases northward with
distance from the equator. The average yearly rainfall
varies from 80 inches in some parts of the interior to
as much as 200 inches at elevated areas on the Atlantic
Coast, such as Cape Mount. In the coastal areas there
are two weeks of steady sunshine in the middle of the
rainy season, known as the “middle dries”.

Although Liberia is close to the equator, it does not
have the extremely hot and unhealthy climate
usually associated with the tropics. On the coast, the
climate is tempered by the almost constant seabreeze,.
while most parts of the interior are cool and comfort-
able because of the higher altitudes, particularly in the
mountainous regions. The relative humidity varies
from 60 to 100 percent. Average daily temperatures
are 75 to 80 degrees Fahrenheit, with extremes of about
50 degrees and 95 degrees Fahrenheit. The lower
temperatures occur during the night. Because the con-
stancy of temperature and the accompanying humidity
is favorable to luxuriant plant growth, there is an
abundance of evergreen vegetation.

The physiography of Liberia is characterized by
coastal plains, rolling hills, . dissected plateaus and
mountain ranges. Three promontories are in the coastal
region, forming capes on the Atlantic Coast. Cape
Mount near the Sierra Leone border is 1068 feet above
sea level; Cape Mesurado at Monrovia rises to ap-
proximately 300 feet, and Cape Palmas near the Ivory
Coast border is about 100 feet above sea level. There
are several mountain ranges in the country, with the
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highest elevations almost 5000 feet above sea level. The
highest mountains are the Wologisi, Nimba, and Bong.

The.country is drained by six principal rivers and
several smaller rivers which flow from north to south
into the Atlantic Ocean. The largest lakes are the
Fisherman’s Lake in Grand Cape Mount County, and
the Shepherd Lake in Maryland County.

Geologic structure .-

Liberia forms a part of the West African Shield,
which is a large Precambrian region consisting pre-
dominantly of ancient crystalline rocks. The rocks
forming this crystalline shield are a series of granite,
gneiss, and schist beds which have been subjected to
intense folding and faulting.

With the exception of sandstone beds along the Li-
berian coast, the rocks comprising the basement com-

plex are of Precambrian age. Iron-bearing formations
(itabirites) are interspersed in this basement complex
and appear to be a part of the Precambrian formation.
The original sediments of the iron-bearing formation
have undergone great physical and chemical changes
resulting in metamorphosed and migmatized rocks.
Volcanic rocks occur along the coast, forming
promontories at Cape Mount, Cape Mesurado, and
Cape Palmas. The capital city, Monrovia, is built on
a ridge of diabase about four to six miles long by a
mile or two wide. Diabase and gabbro occur as basic
rock intrusions in the interior of Liberia, forming
numerous dikes. Bands of amphibolite which follow
the trend of foliation in the gneisses are also common.
The igneous and metamorphic rocks of Liberia have
been intensely deformed and metamorphosed by tec-
tonic and metamorphic forces acting on a regional
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scale. Some structural features in these rocks are uni-
form over relatively large areas. Gneissic structure and
schistosity dip at high angles in most places and are
often vertical. The predominant strike is NE-SW.
More knowledge about the geology of Liberia will
be obtained during the course of the joint mapping
activities of the Liberian Geological Survey and the
United States Geological Survey which are now in
progress. It is anticipated that, after 1966, geological
maps of sections of the country will be published, and,
by 1972, a complete geological map of Liberia will be
available.

9. Mineral resources

Liberia is now the largest producer of iron ore on
the continent of Africa, and the third largest exporter
of iron ore in the world. Gold and diamonds are other
minerals which are found in economic quantities and
are being extracted for local use and for export. In
addition, many other minerals are known to occur in
Liberia, but their economic potentials have not yet
been determined. These minerals are presently being
investigated by geologists of the Liberian Geological
Survey and the United States Geological Survey, un-
der a joint geologic mapping and mineral appraisal
program.

The following are known mineral occurrences in
Liberia: ’

Asbestos Kyanite
Barite Lead
Bauxite Manganese
Chromite Mica )
Clay Monazite
Columbite-tantalite Platinum
Copper Quartz
Corundum Rutile
Diamond Talc

Gold Tin
Graphite - Tungsten
Ilmenite Utranium
Iron Zircon

. The Liberian iron ores consist mainly of hematite,
magnetite, and itabirite. The Bomi Hills deposit, lo-
cated about 50 miles northwest of Monrovia, was.the
first iron ore deposit to be discovered and developed.
It contains proven reserves of 50 million tons of high
grade magnetite ore yielding 68 to 70 percent pure
iron, and 150 million tons yielding 35 to 50 percent.
This deposit is being developed by the Liberia- Mining
Company, which is the pioneer mining company in
Liberia. Total exports in 1965 reached two and half
million tons.

_ Mineral Information Service
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Preliminary geologic reconnaissance complete

Index map showing areas of coverage of scale 1:250,000 geologic map series and scheduled

completion dates of reconnaissance mapping

The largest iron ore deposit in Liberia is located at
Mount Nimba near the Guinea and Ivory Coast border.
Total reserves are estimated to be 250 million tons of
high grade hematite ore yielding 65 to 69 percent pure
iron. In addition, there is a considerable amount of low
grade ore. The Nimba deposit is being mined by
LAMCO (Liberian American-Swedish Minerals Com-
pany). The first iron ore shipment by LAMCO was
made in April, 1963. In the year 1964 this company
exported six and half million tons of iron ore, and
eight million tons in 1965.

Other iron ore deposits of lower grade occur in the
Mano River area near the Sierra Leone border, and in
the Bong Range, 50 miles northeast of Monrovia. The
estimated reserves of iron ore are 50 million tons in the
Mano River Mine, and about 250 million tons in the
Bong Mine yielding 35 to 45 percent pure iron. The
National Iron Ore Company is developing the Mano
River deposit. Two and half million tons of iron ore
were exported in 1964, and three and half million tons
in 1965. The Bong Range deposit, which went into
production in April 1965, is being developed by
DELIMCO (German Liberian Mining Company). Its
export of .iron reached three million.tons in 1965.

Extensive iron deposits are also known to occur in
the Bie Mountains of Grand Cape Mount County and
the Wologisi Range in Lofa County. Detailed ap-
praisal of these deposits has been undertaken by the
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Railroad loading station
Valley, Nimba, Liberia.

at Seca

Liberia Mining Company and the Liberian Iron and
Steel Corporation, respectively, to determine thei_r eco-
nomic potential.

Gold and diamonds occur in stream and: river beds
in various parts of the country. Individual miners are
engaged in placer mining by hand methods. Several
diamond concessions are engaged in more systematic
and productive methods of alluvial mining by mechan-
ical means. Kimberlite, an ultrabasic rock which is
believed to be the source rock of most diamonds, has
been found in three different areas'in Western Liberia.
One of these areas is at Weasua, near the Lofa River,
where there is much activity in prospecting and min-
ing for diamonds.

Jomf mapping project v

Under the terms of a project agreement between the
Government of Liberia and the United States Agency
for International Development, a geologic mapping
and mineral appraisal program was initiated in 1964.
This program is being implemented jointly by geolo-

gists of the Liberian Geological Survey and the U.S.

Geologlcal Survey:. -
* The primary objectives of - the program are two-
fold:

(1) To prepare a geological map. of Liberia at a
scale of 1:250,000 and establish a systematic
geologlcal mapping program at larger scales to
support detailéd mineral exploratxon

(2) To evaluate the mineral resources of leerla
and -prepare recommendations for future min-
eral exploration and development.

2]

Aerial photographs and mosaics are utilized in the
field as base maps for accomplishing reconnaissance
geologic mapping’ along rivers, foot trails, and motor
roads. Traverse lines are cut in areas not accessible by
trails and roads. Heavy mineral concentrates, stream
sediments, and soil samples are collected systematically
for laboratory studies.

Field methods employed for mineral exploration in-
clude conventional prospecting and" detailed geologic
mapping, as well as geochemical and geophysical ex-
ploration. The appropriate techniques are applied if
areas of economic mineral interest are found as a re-
sult of geologic reconnaissance mapping.

In equatorial rainforest regions such as Liberia, rela-
tively few bedrock exposures are visible due to the
dense, luxuriant vegetation and the thick overburden
caused by lateritic weathering. The application of geo-
chemical exploration methods under these conditions
could result in new mineral discoveries through sys-
tematic sampling and analyses of soils, rocks, sedi-
ments, and stream water. Geophysical surveys are also
applicable since they serve to detect discontinuities or
changes in character of concealed geologlcal forma-
tions, and to outline certain mineral bodies which
differ in physical properties from their surrounding
country rock.

It is anticipated that the implementation of this ge-
ological exploration‘and resources appraisal program
will ultimately result in significant new mineral pro-
duction and mineral industries in Liberia.

Monrowa, Liberia
November 10, 1966
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VISIBLE GEOLdGY

Geology illustrated. By John S. Shelton. Drawings by Hal Shelton.
Published ‘by W. H. Freeman and Company, available at bookstores.
1966. 434 pp. -Price $10.00.

An interestingly organized book on “‘visible’” geology. The Shelton
brothers, - here in concert, have together produced a book that is a
new look at old subjects; in addition, it will serve many an author as
a good source book for illustrative material, pamcularly for Dr. John
Shelton’s air photos.

SOUTHERN CALIFORNIA STUDIED

Engineering geology in southern California was released
in October 1966 by the Association of Engineering Geol-
ogists. This publication, edited by R. Lung and R. Proctor
from 39 contributors, contains a wealth of information
pertaining to geologic hazards and problems of interest
to engineering geologists working in southern Californig,

U.

Photos courtesy U. S. Geological Survey.

Mineral Information Service

S. SPACECRAFT

Some of the practical results of the Gemini mission are shown in
the two photographs: above. To the left is a mosaic of the more than
500 aerial photographs needed to show the area around the Salton
Sea and Joshua Tree National Monument. Some of the photographs
are missing; the area has not yet been covered by conventional aerial
mapping methods.

To the right is the same area, shown in one photograph taken by
Gemini. It is not necessary to spend many laborious hours to complle
a mosaic; in addition, there are no missing areas.

including landslides,

flood control, earthquakes, faults,
reactor sites, and many more. Numerous case
histories of failures due to geologic hazards are detailed
in the. 389-page volume. Extensive bibliographies are
presented at the end of each chapter. Chapter titles are:

nuclear

1. Earthquakes and faults; 2. Aqueducts, dams and
,tunnels; 3. Highways and freewoys; 4. Landslides and
urban ‘development; 5. Legal aspects of engineering
geology; 6. Grading Codes; 7. Ground water; 8. Subsid-
ence; 9. Flood control; 10. Marine geology and beach
.erosion; 11. Foundations, soil mechanics and ‘rock
mechanics; 12. Nuclear reactor siting.

Three maps have been prepared to show the major geologic
and engineering features, landslides, and soil and bedrock
distribution.

Engineering "geology in southern California may be
purchased from the Association of Engineering Geologists,
P.O. Box 21-4164,. Sacramento, California 95821.
is $12.00 plus tox.

The Division of Mines and Geology has copies for
reference, but none for sale.

The price
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TWO NEW EXPANDED SHALE PLANTS

Stimulation provided by geologists of the Division
of Mines and Geology has resulted in the enlargement
of the expansible shale industry in the San Francisco
Bay Area. Following a comprehensive study of ex-
pansible shale deposits in the southern San Francisco
Bay area, private prospectors and scientists intensified
their search for suitable raw materials to sustain the
lightweight aggregate industry in the area.

The result is the establishment of two new expanded
shale plants, one to be operated by Kaiser Industries,

the other by Port Costa Clay Products Company.
The Kaiser plant is located on a 170-acre site north

of State Highway 84 between Fremont and Sunol. A
deposit of shale will be quarried on the site and proc-
essed through a 4.5 million dollar facility centered
around a rotary kiln 11 feet in diameter and 170 feet
long. The crude shale is crushed and heated to 2100°F.
where it expands to form lightweight aggregate. The
Sand and Gravel Division of Kaiser Industries hopes
to produce 230,000 yards of aggregate per year which
will be marketed under the trade name KI-LITE.
.The other new plant has been opened near
Port Costa on Carquinez Strait by Port Costa Clay
Products Co., a subsidiary of the Homestake Mining
Co. The raw material is quarried at the plant site from

a thick section of marine shale and sandstone of Cre-
taceous age which lies between Crockett and Martinez.
The plant is fully integrated to produce brick as well
as lightweight aggregate for concrete.

Two other plants have been producing expanded
shale aggregate for the Northern California market for
many years—the Basalt Rock Company near Napa and
the McNear Company at San Rafael.

The results of the intensive study of expansible shale
deposits of the area were published in late 1965 by the
California Division of Mines and Geology as Special
Report 87, written by the principal investigator, staff
geologist John L. Burnett.

Special report 87, entitled Expansible shale resources
of the San Jose-Gilroy area, California, presents an
analysis of the marketing economics and raw materials
available for the manufacture of lightweight concrete

_aggregate as well as the field and laboratory methods

developed by the Division for appraising deposits of
expansible-shale.

Copies of the report are still available, and may be
ordered by mail from the Division’s main office in the
Ferry Building, San Francisco 94111, or over-the-
counter from any of the branch offices in Sacramento,
Redding, or Los Angeles. Its price is $1.50, plus tax.

Kaiser Industries expanded shale plant, Sunol. Photo courtesy Ki-lite Division, by Kaiser Graphic Arts.
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WORLD CLIMATE CHANGES RESULTED FROM CONTINENTAL DRIFT

Much of the variation in climate during the geologic
past has been caused primarily by the movement of
continents across the face of the earth, rather than by
worldwide changes in climatic zones, reports Warren
Hamilton of the Department of the Interior’s Geolog-
ical Survey.

Dr. Hamilton, who recently completed a study of
the earth’s ancient climates, supports the theory that
continents “drift” about the surface of the earth.

“Each continent,” Dr. Hamilton notes, “has its own
pattern of climatic variations, rather than a pattern
shared with all other continents. Thus, it is likely that
climatic zones remain relatively unchanged in width
and position, and that the continents have drifted
through these zones throughout geologic -time.”

Past climates -are recorded in rock strata by -fossils
of land plants and marine shells, and by such-rocks as
the deposits of ancient glaciers and of tropical coral
reefs. Tropical climates today are limited to a belt.
centered on the equator, and the tropical deposits of
the past 15 million years show a similar distribution.
Farther back in the geologic record, however, tropical
deposits become progressively more scattered ab
the earth, indicating that the continents have co

Please send me:

. .copies, Special Report 87 (Expansible shale resources

of the San Jose-Gilroy areq), at $1.50 each, plus tax.

coples Bulletin 170 (Geology of southern California),
in two cloth-bound volumes, at $13.00 per set.

& r}."\:‘:ﬁ‘}; the interior, and related motion is distributed as
zf., 72 ‘“‘ ‘_‘; aland as the Rocky Mountains.

- ADDRESS

their present positions gradually and irregularly.

Two hundred and seventy million years ago, tropical |
coral reefs grew in a warm shallow sea in what are
now arctic Canada, Greenland, and Spitzbergen, and
at the same time great glacial ice caps covered now-
tropical parts of India, Australia, and Africa. Neither
reefs nor glaciers could possibly have formed where
these lands are now, so the continents must have moved
to their present positions.

Dr. Hamilton regards the data now available as pro-
ving  that continental drift has occurred throughout
at least the past half-billion years.

“Early concepts of continental drift such -as the
development of the Atlantic-Ocean by the separation
of the Americas from Europe and Africa, and the
northward migration of ‘the island continent of India
until it collided with Asia, are substantiated by abund-
ant new data,” he stated. “In addition, however, we
can now define complex bending, breaking, and sliding
within continents. The San Andreas fault, whose
movement caused the 1906 San Francisco earthquake,
is due to the northward sliding of coastal California
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ZIP
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Address orders to 1he Callfornla Division of Mines and Geology, Ferry Bulldmg, San Francisco, California’ 94111. Checks clnd money orders should
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MINERAL INFORMATION SERVICE

State of California .

The Resources Agency

Department of Conservation

Division of Mines and Geology
Headquarters office: Ferry Building, San Francisco 94111

Branch offices:

Los Angeles: Los Angeles State Office Building, Room 1065,
107 South Broadway, 90012

Redding: State Building, 2135 Akard Street, 96001
Sacramento: 1416 9th St. (9th and O Sts.) 95814

MINERAL INFORMATION SERVICE is designed to
report on the progress of earth science in California, and
to inform the public of discoveries in geology and allied
earth sciences of interest and concern to their lives and
livelihood. It also serves as a news release on mineral dis-
coveries, mining operations, statistics of the minerals in-
dustry, and new publications. It is issued monthly by the
California Division of Mines and Geology. Subscription
price, January through December, is $1.00.

Other publications of the Division include the Annual
Report of the State Geologist; the Bulletin, Special Report,
Map Sheet, and County Report series; the Geologic Map
of California; and other maps and publications. A list of
the Division’s available publications will be sent upon
request. Communications to the Division of Mines and
Geology, including orders for publications, should be
addressed to the San Francisco office.

Mary R. HiLw, Editor

FILMS

In this column, which will appear from time to
time, we hope to list films concerning the earth sci-
ences. We would like to borrow a review print from
film makers or distributors who bave films for use by
schools, mineral societies, technical organizations, or
other groups. Please indicate the audience for which
the film was prepared (i.e., primary, secondary, col-
lege, gemeral, professional groups), how dand where
prints may be obtained, and the price of purchase or
rental. The title, maker, and date of copyright would
also be belpful. Please send film to:

* Mary R. Hill, Editor
Mineral Information Service
California Division of Mines and Geology
Ferry Building
San Francisco, California 94111

Mineral Information Service

The Beach: A river of sand. 1965. Encyclopaedia Britannica
Films, Earth Science Series, produced in collaboration with the
American Geological Institute. 17 min. 16mm. color, or bsw.
Science Advisors: Douglas Inman and John S. Shelton. (Dr.
Inman is a specialist in beaches at Scripps Institute of Ocean-

ography; Dr. Shelton is Chief Science Advisor for the AGI-

EBF Earth Science Program.) Producer: Stanley Croner;

.Director-Editor: Warren Brown; Cameramen: I. Mankofsky,

Frederic Goodich. Available by purchase from Encyclopaedia
Britannica Films, 1150 Wilmette Avenue, Wilmette, Illinois
60091. Price: color, $240; black-and-white, $120.

By means of time-lapse, animation, and fast-motion tech-
niques, The Beach explores the environment of the shore, with
special attention to the sand that makes up the beach. The film
shows where sand along the California coast comes from
(rivers on shore), how it is moved (by the waves and long-
shore currents), and where it goes (into submarine canyons).

By concentrating on the sand and its movement, and by using
numerous methods of illustrating the behavior of the sand and
the waves that move it, including underwater, aerial, and wave-
tank sequences, the film maintains a high pace and achieves a
unity, both uncommon in earlier educational films. It has been
the unfortunate fate of many films in the earth science field to
have contained errors that made earth scientists squirm. This
reviewer detected none in The Beach. Other films, although

technically correct, have been cinematographically bad or ex-

ceedingly dull, or both. The Beach is neither.

The EBF-AGI Earth Science Series was especially designed
for junior high school students. They, or anyone interested in
beaches (including the many mineral societies), should find it
interesting and informative. . . . M.R.H.

Wilderness quest. Promotional Films,b Inc., sponsored by

-The Red Wing Shoe Company. 29 min. Color. Consultants and

actors: Montana Department of Fish and Game; Charles L.
Sommers Wilderness Canoe Base, Region 10, Boy Scouts of
America; U.S. Park and Forest Services; University of Minne-
sota Museum of Natural History. Producer: Alfred Peterson;
Written by: Cliff Sakry; Production: George Daugherty.
Available from: Boyd Film Company, 1569 Shelby Avenue,
Saint Paul, Minnesota. 16mm."

The out-of-doors is colorfully displayed in this film, with
an emphasis on “scenery.” There is not much coherence—the
film is rather like a slide show—but the mountains, valleys, and
water are of sufficient interest in themselves to make this a
good film for the general audience. Clubs and organizations
should find it excellent program material.

The Red Wing Shoe Company, sponsors of the film, are to
be congratulated on their desire to present the wilderness as
a conservation topic. There is no advertising.

It is to be wished that the film makers had as much knowl-
edge of the subject as the sponsor had good will. At no point
is the fabric of the out-of-doors seen closely; almost ali the
shots are “postcard views” with obtrusive people and a never-
ceasing narration that drowns out even the sounds of the nature
it intends to portray. Moreover, several scenes showing doubt-
ful outdoor manners will not gladden the heart of conserva-
tionists (including this one): a woman picks a wild flower
(a merciful cut almost saves the scene); a man carries a pistol
in 2 side holster; and, worst of all, while the narration talks
about “water pure enough to drink,” man, woman, and child
wash in a running stream. . . . M.R.H.
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Bonanza in the lonely desert

SILVER DEPOSITS OF THE CALICO DISTRICT

By F. Harold Weber, Jr.’

Second of three parts *

Silver was first discovered in the east-central Mojave.

Desert of southern California during the mid- or late-
1870’s, when the desert still was very remote. In the
region near the discoveries a small community grew
and was named Calico, probably by prospectors. The
bright, splotchy patterns of parts of the nearby terrane
probably made these men away from home think of
Cilico cloth, so popular in those days for ladies’
dresses. They probably realized too that the Calico-like
areas were the best to prospect, for they comprised the
Tertiary sequences of continentally deposited sedi-

mentary rocks, intruded by volcanic rocks, which even-

then were known to be the hosts for “bonanza” de-
posits of silver and gold. The “small community”
shortly was renamed Daggett, in favor of a Lieutenant
Governor of the state, and the name “Calico” moved
6 miles north to a mining camp and mountain range,
where the major silver discoveries were made in 1881,
and where the rock patterns of the region are the
brightest and the splotchiest.

Important mining operations began in the Calico
district in 1882, and continued until 1896. Since that
time, little silver has been mined, because of the gen-
erally lower price of the metal, and because ore rock
that remains is generally deeper and lower in grade.
The total value of silver produced is estimated at
between $13 and $20 million. Also obtained from the
deposits in more recent years have been much smaller-
valued amounts of barite, lead, copper, and gold. Borax
also was once mined in the region, and crushed and
broken stone for a variety of roofing granules is pro-
duced todayv from the multi-colored rocks. But most
significant to the region in early 1966 was the fact
that the price of silver had risen during the past few
years from about 92 cents to $1.29 per troy ounce,
and, with other factors, had created renewed interest
by the mining industry in the Calico district.

The central Mojave Desert comprises small to mod-
erate ranges and groups of hills separated: by small to
broad valleys which commonly contain playa lake
beds. The ranges and hills generally are blocks of
rock that have been faulted relatively upward, and
the valleys blocks that have been faulted - relatively

* The first part of Mr. Weber's series on Calico appeared in the
May, 1966 issue of this magazine.

downward. Most of the blocks have been faulted along
lines that trend northwest, generally parallel to the
San Andreas fault, whose nearest point lies about 50
miles southwest of Calico. This fault, which dominates
the structural geology of southern California, is be-
lieved by most geologists to have moderate to very
large right lateral movement, whereby the rocks on
the northeast side of the fault have moved southeast-
ward relative to the rocks on the southwest side. Simi-
lar movement along faults of the central Mojave Des-
ert has been shown by Dibblee (1963) and others.

The Calico Mountains themselves constitute a range
which trends generally northwest but is irregular in
plan. Silver deposits are mainly in the southwest por-
tion, known as the Calico mining district, which has
peak elevations of about 3,000 to 4,000 feet. The range
is bounded mostly by nearly flat alluvial areas, as low
as 1,900 feet, and is separated from the lowlands to
the. west -and south by a steep northwest-trending

_ front, along the base of which is the Calico fault zone
- —the predominant structural feature of the region.

“To many people, the most spectacular sights in the

. Calico Mountains are steep-sloped hills, commonly

capped with resistant volcanic rocks (which are dark
shades of gray, red, or green) and underlain by much

- softer sedimentary rocks (such as sandstone or tuff,

which are pale green, pale yellow, or buff). The re-
sistant volcanic caps have shed trains of bouldery
fragments down the steep' slopes, giving the overall

~ appearance perhaps of chocolate syrup dribbling down

scoops of ice-cream. Such sights can be seen at the
steep southwest edge of the mountains, even from a
car, while travelling along Interstate Highway 15 near
Yermo. At other localities, colorful sedimentary strata
are steeply tilted or spectacularly folded, and pene-
trated by deep canyons, especially Wall Street Can-
yon, which extends northward from the reconstructed
“ghost” of Calico town, at the southwest edge of the
mountains.

Geologic terrain somewhat similar to that of Calico

~also underlies’ other mining districts in the Mojave

Desert, including Mojave, Randsburg, Stedman, and
Lava Beds. But the classic illustration of a “bonanza”
deposit is the Comstock lode, at Virginia City, Nevada.
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View north-northeast shows portion of
southwest Calico mountains. The word
“Calico” lies at the crest of King Mountain,
with the Silver King and Oriental mines
just below, and the town of Calico at the
base of the mountain. Wall Street Canyon
lies to the left of King Mountain, and
Odessa Canyon lies to the right. The
Burcham mine is shown near the left edge
of the photo, which was taken in 1959.

The ore deposits of the Calico region have been
studied briefly by many geologists and engineers. The
most eminent is Waldemar Lindgren (1887), who
formulated the “hydrothermal” classification for the
origin of certain ore deposits. The areal geology of
the mountains has been mapped in detail by T. H.
McCulloh (1965), as part of a regional study.

The oldest rocks in the Calico Mountains region
consist principally of the Waterman Gneiss, which
may be as old as Precambrian. Next younger are meta-
sedimentary rocks of Paleozoic age, and granitic in-
trusive rocks of probable Jurassic or Cretaceous age.
Together, these older rocks compose the “basement,”
rocks formerly at great depth but uplifted irregularly
along faults during late Cretaceous or early Tertiary
times, creating mountain ranges and valleys. Material
eroding from the ranges into the valleys during the
Tertiary period created the sedimentary rocks, into
which the volcanic rocks were intruded. Such a cycle
of sedimentation and subsequent volcanism, stimulated
by faulting and uplift, has been repeated at least sev-
eral times since the beginning of the Miocene epoch
of the Tertiary period, about 25 million years ago.

In the Calico district, the principal sequence of rocks
consists of faulted and gently tilted tuff, tuff breccia,
granite breccia, and sandstone, which was named the
Pickhandle Formation by McCulloh (1965). It is prob-
ably middle Miocene in age. This sequence has been,
faulted, gently tilted, and intruded by volcanic rocks
which range in composition from rhyolite to andesite.
The earliest silver-bedring deposits occur within veins
that cut the Pickhandle Formation and intrusive vol-
canic rocks (as shown on the accompanying map of
the district). Related to the veins in the Pickhandle
Formation are silicification, baritization, and other

forms of alteration.
Composing the remainder of the bedrock, but ap-

parently not containing veins, are the younger Bar-
stow Formation and the Burcham Formation of Mc-

: Culloh (1965), both probably of late Miocene age.

These rocks mainly border the Calico fault zone on

the southwest, and also lie within an embayment into
the Calico Mountains, where they are mostly sur-
rounded by the older, middle Miocene rocks. The
Barstow and Burcham Formations consist mostly of
sandstone, mudstone, and conglomerate, along with
limestone and other rocks. These rocks.appear fresh
and unaltered, except in the Waterloo mine area,
where probably they were altered as mineralization
of the Calico fault zone occurred. They appear to be
younger than the primary veins, but do not seem to
contain clasts of the vein matter.

Lying above the Tertiary rocks are deposits of up-.
lifted, unconsolidated terrace gravels, probably as old
as early Pleistocene or possibly even Pliocene. The
youngest deposits consist of Recent alluvium.

Silver has been sought in the Calico district from
three closely related types of deposits: most obvious
are veins or vein-like zones which lie north and north-
west of Calico and include the Silver King mine ;
less obvious, and southeast of the principal veins
(“East Calico™), are areas of near-surface stockworks;
and west and northwest of Calico lie deposits (includ-
ing the Waterloo mine) that are associated with the
Calico fault zone.

The vein and zone deposits are the basic (primary),
oldest, and most widespread silver-bearing occurrences
of the district. Veins consist of elongate, tabular
bodies which generally consist principally of red.
jasper and white barite, commonly thinly interlayered
parallel to the sides of the veins, with much smaller
proportions of manganese, iron, silver, and other min-
erals. Zones consist of closely spaced thin veins or
vein-like features which contain principally stains of
iron oxide minerals. The veins trend mostly northwest
to north-northwest, and make up a northwest-trend-
ing belt roughly 4 miles long and a quarter of a mile
to a mile wide. This belt extends from the northwest
corner of the Calico Mountains, with a bend near its
middle, to points north and east of the town of Calico,
where it seems to evolve into the area of stockworks.
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Silver King mine; cross section showing ore bodies of secondary
minerals in upper part of steeply dipping zone, which cuts layered and
intrusive volcanic rock. Sketch was drawn in the late 1880s for court
trial (Storms, 1893).

RECONNAISSANCE MAP
OF THE

CALICO DISTRICT
SILVER DEPOSITS

Blackfoot mine showing in cross section one of the shallow ore bodies
as seen.in active mine by W. Llindgren (1887). Silver minerals fill

fractures in tuff (called ““tufa” by Lindgren) with body of minerals

following layering of tuff.

UPPER ?
MIOCENE PLIOCENE? QUATERNARY

MIDOLE?
MIOCENE

EXPLANATION

Alluvium ond other superficial deposits of Quaternary and
possibly Pliocene age. Includes also, older (titted) olluv-
ium,terrace deposits,and talus. Deposits mainly unconsol-

range from sand size to boulders.

%E?Alluvium possibly overlying londslide breccio, which
may be mineralized.

[ idated, and consist of fragments of older, rocks which

9 Mineralized landsiide (?) breccia that contgins very low
v | grade silver in the vicinity of Waterloo mine. Ranges
from angulor-frogmented breccio to bodly shottered

Doggett Butte Formation or possibly, Pickhandie Formation

{ bedrock. Constituents are similar to rocks of MCCultoh’s

conglomerate, and limestone. Mineralized with silver ad-
jacent to faults of the Calico zone neor the Waterloo,
Burchom,and Lamar mines.

4 Borstow and Burcham Formations of MCCulloch (1965),
M undivided. Consists of gray to green claysione,sandstone.

Pickhandle Formation of MCCulloch, and intrusive volcon-
ics of silicic to intermediate composition; with small areas
of other rocks. Pickhandle Formation consists of tuff tuff
breccio, sandstone, claystone, “granite” breccio {Tpg), ond
other rocks.

Veins ond zones which comprise the primary mineralization

Veins consist principally of chalcedony and barite,and also
other minerals, some silver-beoaring. Zones consist of groups

of thin, closely spaced veins or iron oxide-stained sheor
z0nes. Veins commonly have filled sheor or foult zones.

Mineralized faults especially along the Calico foult zone. May
have octed as channelways for solutions moking younger

mineralization along Calico zone; showing dip.

Mineralization that consists of barite {ba), chalcedony, iron
oxides (Fe), or silver minerals (Ag) in fractures or inter —
stices of rocks. Forms “stockworks” deposits of Eost Cal-
ico. This symbol represents very crude generclization.

/—’ Gontoct,dashed where approximately locoted.

o +es Fault, dashed where opproximately tocated,dotted where

/ inferred.

45 Dip and strike of loyered rocks.

< ~ Landslide or possibte (?) londslide.
I8 g

-2 Mine.
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The veins and zones range in length from less than
50 feet to about 4,500 feet. The veins range in width
from less than a quarter of an inch to perhaps 50 feet
(at the Leviathan mine, where barite has been recov-
ered), and most commonly from about half a foot to
several feet. Most of the veins dip steeply, commonly
75 to 85 degrees west. Parts of some veins that are
very thin (less than 2 or 3 inches) can be traced re-
markably continuously for many hundreds of feet
along the surface. One vein, for example, which is as
much as 7 to 8 feet thick, where exposed in the Silver
Bow mine shaft, can be traced southeast along the
surface from the shaft, though less than one inch
wide, for nearly 500 feet. This continuity helps to
suggest that the vein may widen at some point beneath
the surface, southeast of the shaft, below possible con-
strictions, which may 1y have acted as traps to the min-
eralizing solutions. Possibly the constrictions were
caused by a change in lithology. In other areas, a rock
unit that seems to have a constrictive cap-like effect
on vein deposits is pale-yellow weathering lithic tuff
of the Pickhandle Formation. An example -of this
effect is at the St. Louis Consolidated deposit.

The richest vein deposits, near the southeast end
of the belt, consist of zones that once contained rich
bodies of so-called secondary silver minerals in their
upper parts. Examples were the ore bodies for the
Silver King, Oriental, and nearby mines (see accom-
panying illustration). Deeper parts of these veins are
composed n nearly wholly o of Pt prlmary minerals; and pl‘l—
mary ore minerals are common___qear tl"g,surface in
the north-central part of the vein system, at the Silver
Bow, Le Montain, and other dep051ts The prlmary
deposnts generally have been lower_in grade than 1 the
secondary ones.

The most economically important variation appar-
ently in the character of the principal veins, in the
southeast part of the belt, is that with depth they
decrease in grade. The best example of this econom-
ically unfortunate phenomenon is exposed by the Sil-
ver King mine, where ore yielded less silver as mining

Order form on page 2
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proceeded—mostly downward. Another variation is
that the veins of the central and northwest part of
the belt contain principally primary sulfide minerals
in their upper parts, and no rich secondary deposits,
as do the veins to the southeast. Thus these deposits
have been infinitely less important economically than
the ones to the southeast. For example, the thick
Leviathan deposit is reported to be very low in silver.

Southeast of the belt of veins lie the areas of stock-
works, where veins or zones also occur, some in con-
junction with the stockworks. The Bismarck and Gar-
field deposits comprise a combination of veins and
stockworks. The stockworks consist of shallow net-
works of multitudinous fractures in tuff, sandstone,
and other rocks which are filled with silver minerals.
The Blackfoot mine is characteristic (as shown in the
accompanying diagram). At least some of these de-
posits are restricted to-a single layer, or to adjacent
layers -(such as perhaps the Occidental mine).

The third type of deposit includes those that are
associated with the Calico fault zone, which extends
along the southwest edge of the range. Silver minerals
occur in vein-like deposits in faults of the zone, and
as deposits of stockworks in sandstone and shale of the
Burcham and Barstow Formations, which are adjacent
to the zone. Potentially important, very low grade de-
posits, explored during 1965-66, constitute dissemi-
nated silver minerals in bodies of a landslide breccia,
which is associated with the Calico fault zone. In addi-
tion, the only gold deposits of the district (the Bur-
cham mine, particularly) occur in the zone.

West of the Calico Mountains, in the hills beyond
the broad lowlands, lie additional deposits, including
the rich Waterman mine, the Lead Mountain mine,
and the Penny, Big Medicine, and Barium Queen barite
deposits (as shown on the accompanying map). Most
of these deposits seem to be primary veins, with the
Waterman mine having contained rich secondary de-
posits.

A bibliograpby on tbe Calico district will accom-
pany the third part of this series.

N
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MINERAL INFORMATION SERVICE

State of California
The Resources Agency

Edmund G. Brown, Governor
Hugo Fisher, Administrator
Department of Conservation DeWitt Nelson, Director
Division of Mines and Geology lan Campbell, Chief
Headquarters office: Ferry Building, San Francisco 94111

Branch offices:

Los Angeles: Los Angeles State Office Building, Room 1065,
107 South Broadway, 90012

Redding: State Building, 2135 Akard Street, 96001
Sacramento: 1416 9th St. (9th and O Sts.) 95814

MINERAL INFORMATION SERVICE is designed to
report on the progress of earth science in California, and
to inform the public of discoveries in geology and allted
earth sciences of interest and concern to their lives and
livelihood. It also serves as a news release on mineral dis-
coveries, mining operations, statistics of the minerals in-
dustry, and new publications. It is issued monthly by the
California Division of Mines and Geology. Subscription
price, January through December, is $1.00.

Other publications of the Division include the Annual
Report of the State Geologist; the Bulletin, Special Report,
Map Sheet, and County Report series; the Geologic Map
of California; and other maps and publications. A list of
the Division’s available publications will be sent upon
request. Communications to the Division of Mines and
Geology, including orders for publications, should be
addressed to the San Francisco office.

Mary R. HiLr, Editor

THE HISTORY TRAIL

“From Mr. Braeme E. Gigas comes good news con-
cerning the name Mount Mary Austin. Writes he,
“Happily, we need no longer put that phrase in quotes,
because I have just received a letter from the Board of

“ Geographic Names that the name has been approved.”

An enclosed letter from the Board adds, “T'his decision
will be published in Decision List 6601 and the entry
will read as follows:

Mary Austin, Mount: mountain, elevation over 13,040 ., 1 mi.
NE of Black Mountain and 8.5 mi. W of Independence;
named for Mrs. Mary Austin, a prominent writer, natural
historian, and long-time resident of the areq; Inyo Co.,
Calif.; 36° 48’ 57 N., 118° 21’ 43" W."

THE HISTORY BOOKSHELF

Mines of the High Desert, by Ronald Dean Miller.
63 pages, 20 photos, maps, index, references. Price
$1.95. '

History of the Dale mining district, in and about
Joshua Tree-Twentynine Palms National Monument,
is recounted by Mr. Miller, who was for years a
naturalist at the Monument. The two dozen mines of
the area—among them the Virginia Dale, Old Dale,
New Dale, Supply, OK, Zulu Queen, Gold Coin,
Snowcloud, Lost Horse, Hexie, Anaconda, and Desert
Queen—were “small, almost do-it-yourself” turn-of-
the-century ventures, but their story contributes an
interesting and picturesque page to desert lore.

Mineral Information Service

Mines of the High Desert is the fifth booklet in Walt
Wheelock’s La Siesta Press desert series . . . its prede-
cessors Freeman’s, A Stage Stop on the Mojave, by
E. 1. Edwards (price $1.95); Exploring Joshua Tree,
by Roger Mitchell (price $1.00); Baja California Over-
land, by L. Burr Belden (price $1.95); and Desert
Peaks Guide, Part I, by Walt Wheelock (price $1.00).
They may be obtained from La Siesta Press, Box 406,
Glendale, California, 91209.

x

Dedicated to keeping the gold mining industry from
becoming an irrevocable page from history is the
monthly paper American Gold News, the official pub-
lication of the American Gold Association and the
Mineral Association of Northern California. Those
who wish to keep a finger on the pulse of the ailing
industry can do so with a subscription, price $3.00 per
year (foreign $4.00 per year) or $5.00 for two years.
Address P.O. Box 427, San Andreas, CA 95249.

A\
2

The Rock Paintings of the Chumash, by Campbell
Grant. 163 pp., 120 figs., 30 colored plates and frontis.
University of California Press, Berkeley and Los
Angeles. 1965. Price $10.00.

Our thanks to reader “C.S.’, Librarian at Santa
Barbara Museum of Natural History, for his complaint
that we had not reviewed Rock Paintings of the
Chusash. We are much in his debt for calling to
attention this unusually beautiful volume, typified by
a clear, understandable text and some of the most finely
reproduced Indian paintings it has been our pleasure
to view. Campbell Grant, author and artist, has copied
many of the original paintings, on the spot; his copies
are printed in color, along with a few color photos of
the originals for comparison.

The book explores the territory of the Chumash,
their history, and their culture, and the text is supple-
mented by numerous black and white illustrations. The
material presented is authentic, yet its rendition is not
hampered—for the layman—by the language barrier
common to many scientific works.

Mr. Grant has included a short section entitled
“Erosion and Vandalism” in which he concludes that

“Damage through vandalism is a far greater threat to

the existence of these pictographs than erosion”. For-
tunately ‘their locations are not too well known, nor
are they too accessible (what a sad comment to have
to make!); but even so, many of them have been
seriously damaged by vandals.

Rock Paintings may be ordered from University of
California Press, Berkeley, California 94720. It is not
distributed by the Division of Mines and Geology.
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- @ SILVER MINING

IN
OLD CALICO

By F. Harold Weber,

These words, written by a correspondent of the
Mining and Scientific Press, were published in the
issue of March 14, 1885. The “bonanza”. Calico district
then was in its fourth vear of productivity, and near
its zenith; within a few years it would begin to wane,
becoming a near “ghost” by the very early 1900s.
During this period of roughly 20 years, the 50-odd
mines of the Calico district and surrounding region—
the Silver King, Oriental, Waterloo, Bismarck, Gar-
field, Odessa, Occidental, Waterman, and others—
vielded an estimated $13 to $20 million in silver. This
production is small in comparison with $225 million
taken from the great Comstock Lode at Virginia City,
Nevada, but very significant in terms of metal mining
in southern California. Since 1900, silver mining op-
erations in the Calico district have been mostly small
and intermittent; but great interest shown in the dis-
trict by the mining industry since 1963 suggests that
once again it may become the site of important silver
mining operations.

71

Early Calico, view north; in back-
ground are mine workings of Wall
Street Canyon area to left and King
Mountain area to right. Mine dumps
on King Mountain are principally
from Silver King and Oriental mines.
Date of photograph not determined,
perhaps about 1890. Collection of
The Huntington Library, San Marino.

The little “ghost” town of Calico lies at the southern
edge of the Calico Mountains, about 10 miles north-
east of Barstow in the central part of the Mojave
Desert of southern California, and about 100 miles
northeast of Los Angeles. It is commercialized now,
and hardly a ghost: parking lots often are filled with
modern automobiles, whose brash, shiny colors seem
out of place in an old mining camp. Genteel tourists
poke curiously along the town street, perusing relics
of former mining days, and wander among the dusty
graves of the cemetery. Loudspeakers blare induce-
ments to concessions, and the whistle from a sight-
seeing train echos hauntingly back into the mountains,
to the north, where lie the old mine workings of the
district. These workings consist both of extensive,
professionally engineered adits and shafts, and of
widespread, crude gopher-like surface diggings. Al-
together, the mine workings have yielded perhaps 15
to 20 million ounces of silver, plus small amounts of
barite, gold, lead, and copper. In addition, the region

“has yielded $9 million worth of borax minerals, mined

from 1884 to 1907.

Prospecting for silver in the Calico Mountains and
surrounding region apparently was begun seriously
during 1880-81, although the first discoveries may
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have been made earlier, perhaps in 1875. Some pros-
pectors must have searched the Mojave Desert soon
after development began of the gold mines in the
Mother Lode region, but because the desert region
was desolate, poorly accessible, and largely unexplored,
mineral discoveries were few. The real spark to pros-
pecting in the eastern mountain and desert region of
California, and in Nevada, probably was ignited by
discovery of the Comstock Lode at Virginia City in
1859, about 300 miles north-northwest of Calico, and
its spectacular development during the 1860’s. From
this focal point, prospectors spread out widely over
the west, and began to discover other great districts,
including Eureka, Tintic, and Pioche. Prospecting also
was sparked by completion of the transcontinental
railroads, beginning with the Central Pacific in 1869,
which enabled more men to come west to seek their
wealth. In eastern California, during the 1860’s and
1870’s, Blind Spring Hill, Cerro Gordo, Panamint City,
and Darwin were discovered; then Calico; following
it, during the late 1890’s and early 1900’s, were de-
veloped the gold districts of Mojave and Randsburg,
which eventually also yielded large amounts of silver.

The demand for silver that was the basis for pros-
pecting was natural, as long through history silver
had been considered a precious metal, and had been

Mineral Information Service

used in coins and as a backing for wealth. The United
States had adopted the silver dollar as its unit of mone-
tary value in 1776; and ultimately adopted bimetallism
for monetary purposes, whereby the dollar eventually
became (in 1837) worth 23.22 grains of gold or 371.24
grains of silver (hence the expression “16 to 1”). But
until the Comstock Lode was discovered, the country
imported nearly all of its silver. Since that discovery,
the US. has been a major producer of silver, and
during most years from 1871 to 1915 was the world’s
leading” producer. In 1964 the United States ranked
third in world output, following Mexico and Peru,
and ahead of Canada and USSR. In that year, the
United States produced about 36 million ounces of

silver, worth about $47 million, principally as a by- -

product of base-metal mining operations, but partly
from ore mined for gold or primarily for silver itself.
About 52 million ounces of silver was imported
during 1964.

One very important event that was gradually to
blight the nation’s young but growing silver mining
industry occurred in 1873, when the United States
went off bimetallism and onto the gold standard
(though without basic change to the monetary pol-
icy). Soon aftegward, the price of silver began to fall

Mill of the Silver King Mining Company (also called Garfield mill). Photo taken perhaps about 1890. At that time ore from Occidental (in-
cluding Garfield mine), Odessa, and Oriental groups was being processed here. Site of mill is on south side of hill between mouths of Wall
Street and Odessa Canyons. Collection of The Huntington Library, San Marino.
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irregularly from an average high during 1865-73 of
about $1.33 per troy ounce to roughly $1.13 in 1881,
when Calico was discovered, and to about 64¢ by
1894, when most of the larger operations in the Calico
district had ceased or nearly ceased. The price con-
tinued to fall, though with fluctuations, to 51 cents
in 1915, and to its ultimate low, about 25 cents, in
1932; even during this last period, however, developers
and promoters were actively attempting to reopen
and redevelop the mines of Calico.

In some respects it is ironic that the Calico district
should lie so close to the new freeway of Interstate
Highway 15, which links Los Angeles and Las Vegas,
Nevada. For Los Angeles epitomizes the unbridled
growth in population of the nation, which is reflected
in the growth of the Nevada gambling industry that
has evolved from the early days of silver mining. This
growth in population has led basically, if indirectly,
to the renewed demand for silver, and to the increase
in its price from about 91 cents in 1961 to $1.29 by
1963. This relatively high present price has stimulated
hope in the mining industry for an even higher price,
which, in effect, evokes a rebirth in interest in all
inactive silver-bearing deposits and districts. Especially
of interest are “bonanza” districts such as Calico,
which have yielded relatively large amounts of silver

from near-surface workings in rich, shallow deposits,
mined almost wholly for precious metals, because
many such deposits in California commonly have not
been thoroughly explored or studied either at depth
or on the surface.

Development of the Calico district might be said
to have begun earnestly on April 6, 1881 when S. C.
Warden, Hues Thomas and John C. King and others
located claims which they began to develop as the
Silver King mine. Calico did not then grow with a
great “rush”, but by the spring of 1882 about 100
people were reported to be living in the town, and
mining was underway. Activity was slowed during
the summer, partly because of illness in the camp, and
perhaps also because of the intense desert heat. But in
the fall of 1882 mining in the region seemed to gather
momentum: consolidation of smaller properties into
larger ones led to more efficient development and min-
ing, and more professional miners had arrived. In July,
for example, the Silver King mine had been sold for
$300,000 to San Francisco interests. In addition, the
Atlantic and Pacific Railroad was being constructed
eastward from Mojave. By October 22, 1883 track had
reached Waterman’s, near present-day Barstow, and
by the end of the year it had reached Ludlow, 130

Inside mill of Silver King Mining Company. Tanks shown were
part of system of Boss (multiple pan) process which utilized
chlorination and amalgamation to recover silver. Collection of
The Huntington Library, San Marino.





PO

74

miles to the east beyond Calico. The railroad, obvi-
ously, became a vital link for the district, essential to
growth.

By the end of 1882, the district had taken shape
geographically: immediately north of Calico camp,
on the steep sides of Wall Street Canyon and on King
Mountain were the Silver King, Oriental, Burning
Moscow, Red Cloud, and other miries. To the north-
east, in the vicinity of presentday-named Odessa Can-
von, were the mines of “East Calico”, including the
Garfield (opened December 1882), Odessa, Bismarck,
Blackfoot, and others; and to the west and northwest
lay “West Calico,” with ultimate development of the
Waterloo, Langtry, and other mines. About § miles
west of Calico, in low hills beyond a broad valley,
was developed the Lead Mountain mine; and about
10 miles to the west the Waterman mine had been
developed (perhaps even before the first mines at
Calico).

Along with development of the mines, mills for
processing the ore and recovering the silver were con-
structed near Calico and along the Mojave River; sev-
eral miles to the south, where water was plentiful. The
ore was hauled to the mills in horsedrawn wagons,
and the earliest ore from the Silver King mine was
hauled 40 miles to a mill along the Mojave River at
Oro Grande. The general silver recovery process used
in the region was the so-called “continuous pan” (or
Boss) process, in which ore pulverized in stamp mills
flowed as pulp through a series of pans in which it
first was chlorinated, then amalgamated for recovery
of the silver. Such a process apparently handled the
free-milling oxide ores of the Calico mines relatively
efficiently, for it recovered as much as 95 percent of
the silver from the purest chloride ores, and about
75 to 80 percent of the silver from deeper, sulfide-
bearing ores. Salt for the chlorination came from south
of Danby (100 miles east of Calico) and coal for fuel
came from New Mexico.

The Silver King was the most prominent mine in
the district, according to a report of the Director of
the Mint for 1882; by the end of the year it had been
developed to a depth of 250 feet, with about 500 feet
of drifts and crosscuts. These developments were re-
ported to have exposed “a ledge 20 feet wide, between
well-developed walls, with rich streaks of from 2 to
3 feet on each wall. . . . Many car loads of partially
selected ore from the mine have been sold in San
Francisco, averaging $300 per ton. . . .” The next in
importance was the Oriental mine, under management
of Judge James Walsh, a veteran miner, who said that
Calico was “another Comstock”. The 1882 mint re-
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port went on to say that “the Burning Moscow, Red ‘

Jacket, and Sue and Fay, and several others have been
sufficiently developed to be called mines. In all these
mines the ore contains scarcely anything but silver in
spar, and in the shape of chloride, bromide, verda plate
(green silver), and horn silver.” The report also stated
that “The Cuba mine is another valuable location in
East Calico, and is being developed with promising
results. On looking over the Cuba location, almost the
entire surface of the claim appears covered with a
conglomerated mass of calcareous tufa and porphyry
carrying chlorides and horn silver. Wherever the sur-
face has been broken, ore is visible to the eye. . . .
All the first class ore from the mine will work $300
per ton, and the owners make it a point not to sack
any that will not assay that much.” (Silver was then
worth about $1.14 per ounce). No minable gold had
been found.

MINES OF THE CALICO DISTRICT
. Alabama
. Argentum
. Backdoor No. 1 prospect
Baltic
Bismarck
. Blackfoot
. Burcham (Total Wreck) (Gold-lead)
. Burning Moscow
. Carbonate group
10. Cisco :
11. Cuba (location undetermined)
12. Dietzman
13. Gale Group
14. Galena King
15. Garfield
16. Grandview
17. Grant
18. Humbug
19. Falls
20. Le Montain (Sliver-lead-barite)
21. Lamar
22. langtry
23. Lead Mt. (Silver-barite)
24. Leviathan
25. Lone Star group
26. Mulcahy group
27. Occidental
28. Odessa
29. Old Oriental
30. Oriental
31. Possibility group
32. Red Cloud
33. Revier
34. Runover
35. St. Louis Consolidated
36. Silver Bow (Silver-lead-barite)
37. Silver Tip (Silver-lead-barite)
38. Silver King
39. Silverado
40. Sioux
41. Snowbird
42. Thunderer
43. Union (Gold)
44. Yoca (Washington)
45. Waterloo
46. Waterman
47. Zenda
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By the light of a candle and metal
reflector, a Calico miner fills an ore
car from a chute. Unidentified mine
and date. O. A. Russell Collection.

As an example of how mining developed, the Gar-
field mine is reported to have been worked from
December 1882 until April 1883 by only 2 men, who
shipped 11 tons of selected, high grade ore which
yielded $5,885 in silver; but from November 1883 to
January 1, 1885, 2,400 tons of ore was shipped from
the mine, which yielded $290,400 in silver (and a
“large amount” of “unassorted” ore was worked lo-
cally at Barber’s mill). By January 1883, the Water-
man mine had yielded 9,000 tons of ore which yielded

$39.30 per ton, with the resultant tailings yielding

about $10 per ton (making a total of about $440,000);
and during 1883, the Silver King mine was reported
to ‘have yielded about $426,000 in silver.

Smaller properties often were worked by so-called
“chloriding” methods, whereby lessees operated mines
individually or in small groups, paying one-quarter to
one-fifth of the mill proceeds to the owners. This
procedure was very inefficient, and hindered or pre-
vented maximum possible development of the mines.
For most such lessees cared only to mine expediently
the richest possible ore, which was commonly com-
posed of thin stringers and veinlets of silver chloride
and associated minerals. Compounding the problem
were the expensive charges to miners for hauling and
milling: the charge for hauling from Calico mines to
mills along the Mojave River was $2.50 per ton; and
the charge for custom-milling was $11 to $14 per ton,
even though the actual milling cost was only $3 to $5.

Mineral Information Service

Productivity in the district reached its peak dur-
ing 1884-1885, when perhaps as many as 2,500 people
lived in the district. By this time, the Silver King mine
had been purchased by the Oro Grande Mining Com-
pany, owned principally by C. M. Sanger of Mil-
waukee. (Ultimately the Oro Grande Mining Com-
pany also was to gain control of the Waterloo mine,
after settlement of a law suit.)

At the beginning of 1884 the Silver King mine had
been worked to a depth of '500 feet, and was reported
to “still show well at the bottom.” From January 1884
to March 1885, the mine yielded about $1 million
worth of silver bullion, with the company mill at Dag-
gett reportedly averaging $40,000 to $50,000 per
month. Each ton of ore was reported to yield about
$30 to $45 in silver (at about $1.11 to $1.06 per
ounce), and to cost about $18 total to mine, haul, and
mill. Miners were paid about $3.50 per day.

The Sue mine,* northwest of the Silver King, also
was prominent; and Barber’s mill, just south of Calico,
was operating. In East Calico, 10 tons of ore mined
daily at the Bismarck mine yielded $100 per ton; and
ore from the Cuba mine was processed at Hawley’s
mill. The Snowbird mine also was active, and the main
adit of the Garfield mine had reached a length of
1,000 feet. In West Calico, the Waterloo mine was
worked extensively underground, though it is said
mostly for rich pockets.

Activity in the district began to decrease after 1884—
1885, as the price of silver began to fluctuate down-
ward more sharply from about $1.10 in 1884 to 93

- » o ‘_ " » ) e e e e “?\’—_}

Molten silver is being poured from a melting pot into a bullion
mold by J. Bert Osborne, 1924. Silver probably was recovered
from ore taken from the Sioux mine, which was worked by
Osborne at that time. O. A. Russell Collection.

* Probably same as mine later spelled “Sioux”.
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Early day miners at Occidental mine. Gopher-like workings,
typical of most of East Calico, are in background. O. A.
Russell Collection.

cents by 1889; in addition, once the richer deposits
near the surface had been mined, operators were
forced to mine deeper, leaner ore, which cost more to
mine, as well as providing less revenue. Thus the
Waterman mine ceased operations in 1886; and ac-
tivity in the region probably became very light by the
end of 1888, although the Oro Grande Company ac-
celerated its operations (constructing a new 60-stamp
mill in 1888). An event of note was the visit to the
district in December 1886 of Waldemar Lindgren, a
young mining engineer and geologist, later to become
perhaps the most eminent in his field.

Two events then served to stimulate mining in the
Calico district briefly: the first, late in 1888, was con-
struction by the Waterloo Mining Company (succes-
sor to the Oro Grande Company) of a small railroad
which extended from the Silver King and Waterloo
mines to the company milling facilities at Daggett.
This railroad reduced the cost of ore haul from about
$2.50 to 12 cents per ton. The second event was pas-
sage of two Congressional Acts: the Bland-Allison Act
and the Sherman Purchase Act of 1890, which enabled
the Government to purchase silver for monetary use.
The consequent administration of these laws drove
the price of silver upward significantly, even though
the Acts were soon defeated by their opponents (as

was William Jennings Bryan, the famous proponent
of “16 to 1”7 bimetallism.) Thus, during the period
from 1889 to 1892, mining was revived: in September
1889 about 100 tons of ore from the Silver King mine
and 50 tons from the Waterloo mine were reported
being mined daily; in addition, it was reported that in
December 1891 the Garfield mill was taking ore from
the Odessa, Oriental, and Occidental groups. At one
point during the period, it was reported that 700 men
were employed in the district, 150 stamps were oper-
ating in mills, and about $200,000 per month in bullion
was being produced.

Soon, though, the price of silver dropped again,
from about $1.05 in 1890 to about 64 cents by 1894.
The Waterloo was forced to close down in March
1892, with 130 men losing their jobs. In 1896 the
Silver King Company apparently ceased hoping that
the price would somehow rise again, for it shut down
operations at its Occidental and Oriental groups. The
Odessa mine also was closed.

The district remained nearly dormant from about
1900 to 1915, when the price of silver again began to
rise. From a low of about 48 cents in 1915, the price
rose briefly to about $1.38 late in 1919, before it began
to decrease. The rise was caused principally by in-
dustrial demand and international monetary needs (re-
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sulting in the Pittman Act) caused by World War 1.
With this rise in price, the district became very active
again, but the activity was not reflected in significant
production of silver.

The period from 1915 to the mid-1920’s did contain
several relatively important events though: The Cal-
ico-Odessa Company was organized in 1915 by J. R.
Lane, and subsequently explored and mined on a small
scale in a wide area east of Wall Street Canyon; the
Daggett Reduction Company and others treated some
of the old mill tailings by cyanidation; and some ore
mined in the district was sent to smelters.

In 1926 the total output of the district was reported
as 157 tons of ore, which yielded 35 ounces of gold,
582 ounces of silver, 115 pounds of copper, and 190
pounds of lead. Also in 1926, the Zenda Company ac-
quired the assets of the Waterloo Mining Company,
and began an exploration and development program
on the Silver King property, though the price of silver
had dropped to about 62 cents. The company core-

Mineral Information Service

drilled 2 holes, and subsequently sank 2 shafts, of 550
and 350 feet, to explore deeper parts of veins whose
upper parts formerly had been so productive. A 50-ton
shipment of ore from these workings to a smelter in
1930 is said to have averaged 67 ounces of silver and

.no gold per ton. But the price of silver continued to

fall (to about 32 cents by late 1930), and operations
ceased in November 1930, when 47 men were laid off.

From that time until the present (early 1966) the
only metal mining operations in any of the Calico
mines have been very small and intermittent. Mill tail-
ings, discarded after treatment of earlier mined Calico
ores, continued to be processed by cyanidation
through the 1930, even though recovery apparently
averaged only about 1 ounce to 2 ounces of silver per
ton (with the range of recovery about 1 ounce to 9
ounces per ton). These tailings could be processed
economically by cyanidation mainly because less effi-
cient processing methods had been used at Calico dur-

e e o e o o e e

View west-northwest in 1951 shows
old workings of Odessa silver mine,
on west side of Odessa Canyon,
East Calico, mined principally from
1882 to 1896. Rugged topography
is cut in andesite. Ubiquitous, go-
pher-like workings resulted from ex-
pedient mmlng of near-surface,
"“bonanza” deposits. Photo by O. A.
Russell, Yermo.
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ing the early mining years (cyanidation was developed
in the late 1880’s, and not used in California until
1891). Through the 1930’s and 1940’s small mining
operations continued at such mines as the Sioux (by
J. B. Osborne), the Waterloo (by Morris Mulcahy),
the Burcham (Gold-Lead, also by Mulcahy), and the
Zenda (by Lawrence Coke).

During the 1950’s ore mined from several properties
was processed for recovery of silver, lead and barite:
such operations took place at the Le Montain and
Silverado mines (by R. C. Buch and associates) and
at the Silver Bow mine (by W. S. Hubbard). From
1957 to 1961, Oil Base, Inc. mined and processed rela-
tively large tonnages of low grade barite ore at the
Leviathan silver mine. Barite recovered in the district
has been used as a weighting material in oil well drill-
ing fluids. During 1964-65, the Alexander-Wattell mill
was constructed near Barstow for recovery princi-
pally of silver and gold.

Perhaps because there have been no large, signifi-
cant silver mining operations in the Calico district
since the 1890’s, and no mining operations at all from
1962 to 1965, the Calico district might be considered
to have very little or no potential as a future source
of silver. A pamphlet, issued in August 1965 by the
United States Bureau of Land Management, which
describes the recently established “Calico resource
conservation area,” states that

“The Calico Mountain area, once rich in silver,
which spawned the brawling, lusty mining town

Red Cloud mine, part of Oriental
group. Early day work in west end
of Mammoth stope, which was re-
ported to be 60 feet wide. Highest
of four miners seems to be care-
fully working part of steeply dip-
ping vein that consists of highgrade
ore. Middle of three lower miners
may have handcobbed and sorted
ore before carrying it from stope in
wheelbarrow. O. A. Russell Collec-
tion.
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of Calico, now a County recreation facility, is
still an attraction to campers, hikers, and rock
hounds.”

Such a statement sounds almost like an epitaph for
mining.

Actually, as the year of 1966 began, chances for
renewed and significant silver mining in the Calico
district seemed better than at any time since the 1890’s,
when the larger early day operations were closed
down. These chances were in the form of very sig-
nificant interest shown in the district by the mining
industry since about 1963. This interest stemmed from
an increase in the price of silver from about 91 cents
an ounce in November 1961 to $1.293 per ounce in
June 1963. (In November 1961 the U.S. Treasury
stopped sales of its silver at the price of 91 cents, and
the free market price gradually rose to $1.293 per
ounce, the United States monetary value of silver).
Because of the higher price, and the possibility for an
even higher price accompanying anticipated increased
United States and world industrial and monetary de-
mand, interest in older districts with significant silver
production, such as Calico, became very logical.

Especially of interest to large mining companies in
the Calico and other districts are very large, very low
grade deposits, measured in tens and possibly many
scores of millions of tons of potential ore, and scores
and possibly a hundred million ounces or more of
silver. Such deposits can be mined by simple, low cost
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methods (such as open pit), taking advantage of mod-
ern techniques and equipment (such as giant earth-
moving equipment); and the ores processed with the
most modern of metallurgical techniques: with barite,
lead, copper, or gold also recovered as byproducts.
Indeed, the Calico district still remains an “attrac-
tion” to the mining industry, as well as “campers,
hikers, and rock hounds”. If the district could speak
out, it might use Mark Twain’s famous words: _ / ' ed; by 1896
“The reports of my death are greatly exaggerated.”

¢ )" eompletion
m  Waterloo

cas price of
15 to $1.38

A list of references will accompany the last article . But the

on the subject of Calico, to be published in a future
issue of this magazine.

Portal of unidentified mine, showing sacks of handcobbed, pre-
sumably highgrade ore ready for shipment to mill. O. A,
Russell Collection.
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GEOLOGIC GUIDEROOKS REPRINTED

GEOLOGIC GUIDEBOOK
OF THE SAN FRANCISCO BAY COUNTIES

The book, issued as Bulletin 154, is now in its
fourth printing in fifteen years. It deals with a
region that has contributed greatly to the color and
character of the West: not only to its tales and
legends, its swashbuckling history, and its fabulous
wealth, but also to its steady economic and cultural
evolution to its present position as one of the
nation”s important centers.

The natural features and factors that helped the
area attain its eminence are the subjects of the
guidebook. Of the twelve counties treated, nine
(Alameda, Contra Costa, Marin, Napa, San Francisco,
San Mateo, Santa Clara, Solano and Sonoma) border
on the shores of San Francisco Bay, and three
(Sacramento, San Joaquin, Yolo) are in the delta
region of the San Joaquin and Sacramento Rivers, yet
all twelve unite to form one large unit, naturally,
historically, and industrially. Although a diversity
of scenic beauty is found in the twelve counties,
from the rugged relief of mountain ranges to the wide
expanse of ocean waters, or the flat monotony of
fertile delta lands, the story of each is bound to the
other, and the complete story of the landscape not
only tells the story of the background against which
the human history of the San Francisco Bay area
took place but also shows the natural reasons for
the course of that history.

The perceptive reader and the earnest student will
derive much enjoyment from the 32 authoritative
articles that comprise the book. Each was prepared
by a technical expert, yet they are written in an
easily understood manner, and are grouped into
seven logical parts, including, “‘'Historical back-
ground,”” “*History of the landscape,” *'Geologic
history,”” *‘Prehistoric life,”” “Mineral industry,”’
“*Water,”” and **Places to go and routes to travel.”
The casual reader, too, will find the 28 authors have
prepared for him a tale in words and pictures — nearly.
300 illustrate the text— that will stir his interest
and enthusiasm. Because the 392 text pages cannot
present an exhaustive study of the natural history
and resources, nearly all of the articles append a
bibliography that will serve as a usetul beginning
for further research. Those who like to roam will
find Part VII, '“Places to go and routes to travel,”
an invaluable collection of motorlogs for short trips
in the San Francisco Bay area; this section, together

with the seven colored strip maps of the 12 counties
showing the geology and roads forms a handbook
that will enhance their driving pleasure. Because it
is necessary to introduce in the text some unfamiliar
technical words, a convenient glossary has been
included.

The book, containing 392 pages and more than
300 photographs, drawings, and maps, is bound in
sturdy tan cloth. It may be purchased for $2.50 plus tax.

GEOLOGIC GUIDE TO YOSEMITE VALLEY

Originally prepared for the annual meeting of the
American Association of Petroleum Geologists held
in California in 1962, Geologic guide to the Merced
Canyon and Yosemite Valley, - California, has been
out of print recently, but is again available.

Issuedas Bulletin 182, the book contains *‘Summary
of the pre-Tertiary geology of the western Sierra
Nevada metamorphic belt, California,”” by Lorin D.
Clark; *“Granitic rocks of the Yosemite Valley area,
California,” by Frank C. Calkins and Dallas L.
Peck; “‘The geology, geomorphology, and soils of
the San Joaquin Valley in the vicinity of the Merced
River, California,”” by Rodney J. Arkley; ‘*Geomorph-
ology of the Yosemite Valley region, California,”
by Clyde Wahrhaftig. Included also are road logs
for **do-it-yourself’’ geologic guiding.

Price of the bulletin, bound in paper, is $1.50,
plus 6¢ tax for California residents.

Half Dome from Glacier Point. Photo by
U. S. National Park Service.






NOW AVAILABLE....

’

GEOLOGIC ATLAS ¢

The geologic atlas of the State of California was prepared by the California Division of

Mines and Geology to present an integrated summary of current knowledge of California

geology. Preparation of these maps began in 19'52, after the popular 1938 edition of the
1:500,000 scale state geologic map went out of print. This atlas, the first sheet of which was
published in 1958, has been designated the “Olaf P. Jenkins Edition” in recognition of the
stimulus Dr. Jenkins provided to geologic mapping in California during the 29 years he served
as Chief Geologist and later as Chief of the Division of Mines, and in recognition of his per-

sonal direction of the atlas program at its inception.

The atlas consists of 27 map sheets which show the regional distribution and interrelation-
ships of the various rock units and the major geologic structures that are present in California,
One hundred and twenty-four cartographic units representing plutonic, volcanic, marine
sedimentary, and non-marine sedimentary rock types of different geologic ages are delineated
in the atlas. The many hundreds of formational units recognized in California preclude the
possibility of depicting each of these separately on the map sheets; therefore, the formational
units have been grouped in “time-rock units” according to their generally accepted age assign-
ments; Contact lines of two different weights are used on the maps, the lighter weight being

used to represent depositional or intrusive contacts, and the heavier weight being used to

represent faults.

2221240
TITII T

ATLAS BINDER. A loose-leaf, library
size binder (16-}4 inches by 22-)2 inches)
in green cloth with gold lettering. Included

Q‘Em

with the binder  are enough adhesive strips

to accommodate all of the sheets of the

geologic map and all of the data sheets,

as well as a title page and instruction sheet.
Price $7.00, plus 28¢ tax.

o et on “._.;M;, SN

i
{
)

(URTTATNTANPEARRRERNE N

A O Ny K a)

-






® OF CALIFORNIA

... OPECIAL BINDER

i24¢ 123e i229 (ks 1200
: L |

ALTURAS

MAPS AVAILABLE.

~
UKIAK
S 19°
39 ]
= 7
I
\ SANYA ROSA - X1~ SACRAMENTO —PSWALKER CAKE
L i e
% Pt ' oo
| 380 i N / 2 3g°
N [az
’ x '-"45 = <~A’/ X
SAN FRANCISEOY..- —'6AN Jost™ . | VARIPOSA ->
‘ 2 N ( \ \\ hwro 160
- - ~ > 370

= Y -

I
123e

SANTA CRUZ

l 1soe 1140
| ! 39
} 360
) 2 2 :
| ; <INGMAN
¥ Kil
SAN LUIS. 0BISPO <] BAKERSFIELD "¢ TRONA
' ; ase
330
X 3 P
1220 B
LOS ANG\E\:ES SAN BERNARDINO NEEDLES
TN | X
3 . / e e XD ¢ 14
340-f z s f
B RIOCRSIEKR }
z
@ SANTA AN/ .- SALTON- s@&
i ‘ ‘I
| 330
330
1219
¢ N D\ N
T 1 o 1a°
uee nre 1nee IS

Individual sheets of the geologic map may be purchased from the Division of Mines and
Geology, Ferry Building, San Francisco, California, 94111. Each sheet is accompanied by a
data sheet which explains more fully the map units, and also lists the sources of information

‘ used in preparation of the map. The price of each map and data sheet set is $1.50, plus tax.

Map sheets on which the geologié units are not colored are available for 50 cents.
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THESES

The following theses and dissertations have been
completed and are on file at the colleges and universi-
ties indicated:

The Dumont dune system of the northern Mojave
Desert, California. By Angus Andrew MacDonald.
1966. 106 pp., 8 maps, 28 figures, 1 graph. M. A. The-
sis. On file at San Fernando Valley State College,
Northridge, California. Includes dune terminology and
mechanics, migration of the dune system.

Geohydrochemistry of the San Gabriel Valley area,
Los Angeles County, California. By Sanford L. Wer-
ner. Copyright, 1965. M. S. Thesis. On file at Univer-
sity of Southern California, Los Angeles. Abstract on
file in Division of Mines and Geology Library, San
Francisco. Emphasizes the use of chemical analyses of
various types of water as a basic tool to show geo-
hydrochemistry.
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Barite in California...

Barite (or *'barytes’”) is naturally occurring barium
sulfate, the most common mineral of barium, and the
most dense of the nonmetallic minerals used indus-
trially. With a specific gravity of 4.5, barite is slightly
more than twice as dense as common salt. Two principal
products are manufactured in California from crude
barite rock: crushed and ground barite for use princi-
pally as a weighting agent in oil and gas well drilling
fluids, and barium chemicals.

Slightly more than 115,000 short tons of crude
and processed barite is estimated by the writer to
have been consumed annually by California industry
from 1959 to 1962. Of this amount, only about 18,000
tons, valued at about $234,000, has been mined annually
in California itself; all of the rest apparently has been
mined in Nevada. The total domestic consumption of
crude barite during this period has averaged about
1,370,000 tons annually, of which about 45 percent
has been imported; Arkansas and Missouri have led in
output of crude barite, while Georgia, Nevada, and
California have followed in recent years. The total
recorded production of crude barite mined in California
from 1910 to 1962 is 729,386 tons valued at $5,363,352.

Geology of California Deposits

Barite is a relatively common minéral, as evidenced
by its occurrence at more than 140 known localities in
California. At most of these localities the mineral is.a
constituent of veins or other bodies of hydrothermal
origin which have formed at low to moderate tempera-
tures, and which also may consist of quartz, chalce-
dony, calcite, or metallic ore minerals. Barite of these

by F. Harold Weber jr.

bodies ranges from very sparse to very abundant, but
most of the barite rock that has been mined for com-
merce in California has been obtained froma relatively
small number of deposits which consist almost wholly
of barite; about 90 percent of the state output has
been obtained from six deposits in a belt which in-
cludes the Sierra Nevada and the Klamath Mountains.
Relatively small tonnages have been obtained from

Below. Barite vein at north end of Bald Mountain deposit,
Tulare County. Where seen, vein ranges in thickness from
about 4 to 8 feet.

JON SERVICE

DIVISION OF MINES AND GEOLOGY





MINERAL . INFORMATION SERVICE

State of California
The Resources Agency

Edmund G. Brown, Governor
Hugo Fisher, Administrator
Department of Conservation DeWitt Nelson, Director
Division of Mines and Geology lan Campbell, Chief
Headquarters office: Ferry Building, San Francisco 11

~ Branch offices:

Los Angeles: Los Angeles State Office Building, Room 1065,
107 South Broadway, zone 12

Natural Resources Building, 1000 Cypress Ave-
nue; mail address, P. O. Box 546

Sacramento: 1021 “O’* Street, Room A-496, zone 14

MINERAL INFORMATION SERVICE is designed
to inform the public on the geology and mineral resources
of California and on the usefulness of minerals.and rocks,
and to serve as a news release on mineral discoveries, min-
Ing operations, markets, and statistics, and activities and
publications of the Division. It is issued monthly by the
California Division of Mines and Geology. Subscription
price, January through December, is $1.00.

Other publications of the Division include the Annual
Report of the State Geologist; the Bulletin, Special Report,
Map Sheer, and County Report series; the Geologic Map
of California; and other maps and publications. A list of
the Division’s available publications will be sent upon
request. Communications to the Division of Mines and
Geology, including orders for publications, should be
addressed to the San Francisco office.

Mary R. Hi, Editor

Redding:

deposits- in other areas which also consist almost
wholly of barite: the White Mountains, Inyo and Mono
Counties; the Fremont Peak area, Monterey County; and
the Labrea Canyon area, Santa Barbara County. Barite
rock also has been mined from the silver - gold bearing
veins of the Calico Mountains and vicinity, San Ber-
nardino County; and it has been recovered as a by-
" product from the Mountain Pass rare earth deposits,
San Bernardino County. It is a rare to common gangue
mineral of the copper-zinc deposits of the Shasta
region and the Foothill belt; and it is abundant in at
least several of the manganese deposits of the Blythe
region of southeastern California.

Barite rock of
white or pale gray, but ranges from these colors

California deposits typically is

through shades of buff and pinkish gray, to very dark
gray (almost black); banding is common, and the color
and texture may vary considerably’ within a single
deposit. '

Deposits of the Sierra Nevada and Klamath Moun-
tains: The principal deposits of barite in California
lie within a discontinuous belt which extends north-
northwestward to northwestward from the south part of the
Sierra Nevada to the Klamath Mountains, a distance of
about 450 miles. These deposits consist of north to
northwest-trending linear zones, at least as long as
several miles, which contain veins or layers of barite

Mineral Information Service

rock. The zones lie almost exclusively within terranes
of the Calaveras Group and similar units of late
Paleozoic age. - ' :
These deposits probably were formed by hydrotherma
solutions which were precipitated as veins in shear
zones and which also may have replaced layers of
limestone. The linear zones of the central and southern
parts of the belt appear to lie nearly parallel to similar
zones to the west and southwest which contain the
gold deposits of the Mother Lode region and the
barite - bearing copper-zinc deposits of the Foothill

belt. Both the metal and the barite ‘deposits are be-
lieved to have been formed by solutions which were
genetically related to the formation of the batholith of
the Sierra Nevada. The barium of these solutions may
have been derived directly from the batholith, or may
have been sapped from barium-rich rocks through
which the solutions ascended: thus it may have been
derived from possible underlying units of clay shale
or clay associated with limestone, which generally are

relatively rich in barium. No broad stratigraphic con-
trols to the mineralization are known.

Below. Portable mill of Yuba Milling Unit, Metals Disinte-
grating Corp., at Sutter, Sutter County, February 1963.Crushed
and ground barite produced here is consumed principally
in gas fields of the region.

LN
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Mineral Information Service

Principal known barite deposits of California.*

Sierra Nevada and Klamath Mountains region

1. Afterthought (d): sec. 2, T34N, R4W, and secs. 34,35,
T35N, R4W, MDM.

2. Almanor
a. Cameron (Synthetic lron Color) mine (b; 1932-36,
62): sec. 5, T26N, R8E, and sec. 32, T27N, RS8E,

MDM.
b. Savercool (Kansas Extension) miné (b; 1945-47,

49 -53): sec. 5, T26N, R8E, MDM.

3. Alwood (¢;1962): sec. 33, T7N, R7E, HM(proj.).

4, Austin quarry (c; 1921-22,24): sec. 29, T34N, .R3W,
MDM.

5. Bald Mountain
a. Baro group (d): secs. 10, 15, T22S, R34E, MDM.

b. Barite Star group (d): secs. 4,9,10, T22S, R34E,
MDM.

6. Camp Nelson (c;1955): sec. 33, T20S, R31E, and sec. 3,
T21S, R31E, MDM.
7. Clavey River (d): sec. 3, TIN, R17E, MDM.
8. Democrat (Maguire) (b; 1919-22,24,26-27,29-30,60):
sec. 24, T16N, R10E, MDM,
9. Devils Gulch (Egenhoff) (c; 1937?, 1961): secs. 17,20,
T4S, R20E, MDM.
10. El Portal (a; 1910-1948, except 1918 -19,23,25): secs.
18,19, T3S, R20E, MDM.
11. Glidden Company (Loftus) (b; 1919, 1931, 1962-63):
sec. 18, T38N, R3W, MDM.
12. Ninemile Canyon (Paso Baryta)
a. Barite King group (b; 1950, 1955-62: secs. 26,
34,35, T23S, R36E, and sec. 2, T24S, R36E, MDM.
b. Finn property (c; 1960-61): sec. 34, T23S, R36E,
MDM.
¢. Undetermined (d): sec. 3, T24S, R36E, MDM.
13. Noble (d): sec. 21 or 28, T29N, R9W, MDM.
14. Ritter Ranch (d; 1960): sec. 4, T31S, R33E, MDM.
15. Spanish (b; 1938 -45, 55-61): secs. 19,30, T18N, RI11E,
MDM,

Calico Mountains and Vicinity

16. Barium Queen (c; 1929-1930?): secs. 22,27, TION,
RIW, SBM.

17. Burcham-Waterloo

a. Burcham property (d): sec. 16, T10N, R1E, SBM.
b. Waterloo property (d): sec. 16, T10N, R1E, SBM.

18. Hansen (c; 1929): sec. 36, T8N, R7E, SBM.

19. La Montane (c?; 1910-1913?): sec. 5, T10N, R1E, SBM.

20. Lead Mountain (c; 1930-31, 37): secs. 25,36, TION,
R1W, SBM.

21. Leviathan (b; 1957 -61: secs. 8,9, T1ON, R1E, SBM.

22. Silver Bow (c; 1961): sec. 8, TI0N, R1E, SBM.

23. Silverado (d): sec. 5, TION, R1E, SBM.

24. Waterman (c; 1931): sec. 14, TIN, R2W, and sec. 18,
TIN, RIW, SBM.

White Mountains

25. Gunter Canyon (c; 1917, 30-31, 58?, 62-63): secs.
5,6,8, T6S, R34E, MDM.

26. Ritch (d): T6 or 7S, R34E, MDM.

27. Starr (d): T6S?, R34E, MDM.

28. White Mountains (d; 1962): sec. 33, TSS, R34E, MDM.

Mountain Pass area

29. Sulphide Queen (c; 1953): secs. 12,13, T16N, R13E,
SBM.

Southern Coastal -region

30. Labrea Canyon'(c; 1928-32): sec. 8, TION, R30W, SBM.
31. Red Hill (&; 1927): 2 miles east of Tustin.

Blythe region

32. White Swan (d; 1961): sec. 24, T9S, R19E, and sec. 19,
T9S, R20E, SBM.

Other areas

33. Fremont Peak (Gabilan Peak; Bardin Ranch) (c; 1916-

20): secs. 34,35, T13S, R4E, MDM.
34. San Dimas (d; 1915): sec. 23, TIN, R9W, SBM.

*Explanation for data within parentheses: letter indicates
rangé of total recorded production of barite in short tons,
and numbers indicate years for which this output is
recorded or otherwise known.

(a) Production between 100,000 and 500,000 tons (EI
Portal).

(b) Production between 10,000 and 100,000 tons (Al-
manor, Democrat, Glidden, Ninemile, Spanish,
Leviathan).

(c) Production between 100 and 10,000 tons.

(d) Production less than 100 tons, or deposit is un-
developed or only partly developed.





October 1963

A Additional deposits, believed to be minor

Metallic deposits in which barite occurs as @

TEHAMA gangue mineral, but has never been recovered
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Mineral Information Service

Companies that produce barite or barite products in California, or that may have an additional interest in barite in the state.

L?cultion Additional Location Additional
of plant interest in of plant interest in
Company and products™® baritet Company and p‘:oducfs * baritet
Baroid Division Merced (1,2,3) Los Angeles Chemical No mill (2)
National Lead Co. (a) Company
P.O. Box 1675 4545 Ardine Street
Houston 1, Texas South Gate
Calada Materials Co. ! . 123
3501 Dock Straer HCairfk;'or (.23 Macco Carporation Rosamond (1,2,3)
X Drilling Fluid Div. (a,b)

Terminal Island (a)
S ) 7844 E. Rosecrans

an Pedro P

aramount
I'?:lgacn?ng:et::ir::uls M?: ebs)m @ Magnet Cove Barium Battle Mt., (3)
Division ' Corporation Nevada
Box 3808 }I:.O. Box 65T04 s
Modesto ouston 5, Texas (a)
Fresno Agricultural Fresno Q)] Organic Mineral Sdles (2,3)
Chemical Co Lrd '
. td.

P.O. Box 1286 5464 W. Washington Blvd.
Fresno Los Angeles
uunfle Industrial Laws 1) xes'ef"" Ch.emiécl & Los Angeles m

inerals anutacturing Co.
Bishop 3270 E. Washington Blvd.

. Los Angeles 23

Industrial Minerals Florin (1,2,3) .| Yuba Milling Unit Metals Sutter (1,2,3)
and Chemical Co. (a,b) Disintegrating (a,b)
6th and Gilman Streets 1069 Second Street
Berkeley 10 Berkeley 10

*

(a) Principal product is crushed and ground barite for use
in drilling fluids.

(b) Very minor amounts of crushed and ground barite for one
or more of following uses: glass, paint, rubber, tractor
tires,

(c) Principal products are barium chemicals.

t

(1) Custom miller of ore.

(2) Buyer of crude ore (generally of 4.2 specific gravity or
higher).

(3) Buyer or leasor of barite properties.

Economics*

Products, processing and marketing: The two most
important products of crude barite in California are
crushed and ground barite and barium chemicals. More
than 70 percent of the crude barite consumed in the
state in 1961 was. crushed and ground, for use as a
weighting agent in oil and gas well drilling fluids.

Crushed and ground barite:  During 1961, 84,336
short tons of crushed and ground barite, valued at
$2,040,080 was produced in California mills; about 98
percent was used in drilling fluids, and the remainder
as filler in paints and rubber, and in the manufacture
of glass. Crushed barite has been used in recent
years in the state as aggregate in high density con-
crete for shielding against radiation in nuclear re-
actors and other nuclear installations, and as ballast
for large ships. Crushed and ground barite rock of about

*Statistical data compiled during February - May, 1963.

3.8 specific gravity, or slightly higher, is used as a
weighting ‘material in tractor tires and to compact
pipes laid in water; crushed and ground barite alsohas
been used with asphalt as an emulsion.

Barite rock for use in drilling, and for several other
products first is crushed, then ground in Raymond
ring roller mills (see p.2). To meet specifications for
drilling fluids, the final product must be at least 4.20
in specific gravity and 90 to 95 percent of it must
pass through a 325-mesh screen. The average cost
for crushing and grinding barite rock is about $6 to §7
per ton, plus $2 to $2.50 for bagging. Rock of less
than 4.20 specific gravity that has been mined in
California in the past has been upgraded to that figure
by at least three methods: (1) jigging (Macco operation,
Ninemile Canyon, Tulare County); (2) a combination of
jigging and sink-float (Baroid operation, El Portal,
Mariposa County); and (3) air separation (Oil Base
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operation, Calico Mountains, San Bernardino County).

Crushed and ground barite for drilling purposes
generally is marketed in 100 -pound bags under such
trade names as Baroid, Calwate and Yuba barite. Some
such barite is marketed in bulk, especially for very
large offshore drilling jobs. Wholesale prices in north-
ern California for crushed and ground barite for drilling
range from about $25 to $27 per short ton, bagged (plus
delivery); in southern California the price range gen-
erally is several dollars higher. Retail prices for the
state are in the range of $41 to $43 or slightly higher
per ton, including delivery and technical service at
the well.

Barite for use in drilling fluids is an extremely
competitive commodity in California, chiefly because
the industry furnishing the material for drilling is
developed to perhaps its maximum; and at this time of
maximum development, fewer wells are being drilled
than was anticipated a decade ago, thus decreasing
the projected need for barite.

Enterprises concerned with ground barite for drilling
in California range from efforts of individuals who
only mine the mineral, to small to large companies and
corporations which provide the mineral as part of their
well-servicing activities (such as Baroid Division,
National Lead Company; Calada Materials Company;
and Macco Corporation, Drilling Fluid Division) (table
p.6). These organizations purchase or mine barite,
process it, deliver it to wells, and  provide technical
engineering service at the wells. Within the broad
range of enterprises are smaller companies, such as

Industrial Minerals and Chemical Company and Yuba

Milling Unit of Metals Disintegrating, which purchase
barite, process it, and sell it to so-called ‘‘mud”’
companies, whose business may be solely to service
wells with drilling fluids. The success of a company
dealing in barite for the drilling industry may depend
more on the quality of the technical service that it
provides at wells, rather than on the quality of its
barite and other products, or on its sales ability.

Barium chemicals: Barium chemicals are produced
from crude barite in California by Inorganic Chemicals
Division of FMC Corporation at Modesto. The principal
products are barium oxide and barium hydroxides; also
sold are barium carbonate and barium sulfate (blanc
fixe). These and other chemicals are manufactured by
the following general process: ground barite is mixed
with coke and heated in a rotary kiln to give barium
sulfide; this product is placed into solution, soda ash
is added, and barium carbonate is precipitated; barium
carbonate is mixed with carbon and fired in an electric

furnace to give barium oxide; and barium oxide is
added to water to give barium hydroxides. The plant
has been-an important supplier of the barium oxide and
barium hydroxides used in the United States.

Specifications and price of ore*: The principal
specification of barite ore to be crushed and ground
for use in drilling fluids in California is that it has a
specific gravity of at least 4.20; it should also be
clean and relatively free of iron. The only possible
exceptions to these specifications are for barite rock
of less than 4.20 specific gravity which (1) is to be
upgraded mechanically to that figure, or (2) is to be
mixed with very high grade ore to balance the specific
gravity of the final product at 4.20 or slightly higher.
Barite rock that has been mined in the state has ranged
in specific gravity from 3.5 or 3.6 to about 4.4; re-
cently the average has been about 4.2 to 4.3.

The specifications for barite ore used to produce
crushed and ground barite for rubber and dark paints
are about the same as for barite ore for drilling; for
light-colored paint, white barite is required; and for
glass, a relatively pure barite is needed. Manufacturers
of barium chemicals generally require ore that contains
at least 90 percent barium sulfate, and no more than
about 0.5 percent iron oxide.

Only barite rock to be crushed and ground has been
purchased from independent miners for use in California
in recent years. The prices paid for such ore depend
on the buyers and sellers involved, on the grade,and on
the ability of the seller to sustain an ore supply.
Prices paid for ore mined in Nevada, f.o.b. north-central
Nevada railpoints, range from about $5.50 to $8.00 per
short ton (with the actual millhead cost ranging
from $14 o $18 per ton'inclﬁdinrg transport to northern
California processing facilities, and about $18 to $22
including transport to southern California facilities).
Prices paid for ore mined in California range from about
$12 to $15 pér ton delivered to northern California
processing facilities, and $15 to $18 delivered to
southern California facilities.

Mining and transport of ore: Deposits of barite that
have been mined in California during the last decade
generally have been worked by the most simple of sur-
face methods. These methods have been necessitated
by the low price of the commodity. Such operations
have been carried on by two- or three-man enterprises
which are independent or on contract to mill operators.

* “Ore’’ may be defined informally as rock that can be taken
from the earth and sold or used by its taker to earna
living.





x X X
x x X X

/x x x x X
x x x %X X

Aoxoxoxox
s X X X

x x x X x X x X
X x X X X X X
X X X X X X

x X X X X

x X X X

x

x x X X x X X X
PK x x x x x x X %X X

X

x X %X X X X X X
x x x X X X x X X%

B&ld Moun!nin/
/
4

<« X

-

N
\
¥
~
7
1
i
\

x X X x X %X x x x X
X x X X X X X X X X X¢
X x X X X x X X X x XX

EXPLANATION
TERTIARY

X X x X X X X X X X X&X

Volcanic fiows (basalt)
JURASSIC Gronitic rocks of th
CRETACEOUS |[4+974 | Sierra Nevado bat

e .
holith
PRE- Metamorphic rocks -
BATHOLITH chiefly phyilite

X
X
x
x
x
x
x
x
x
X
X
x
x
X

xxxxxxxx"""xx*x
Xox X X X X X X X X X X X x X X

> Barite veins
N>
© === Foult, probable

# Numbers apply to
map of state herein.

~0

5 Miles
]

R issonce g gi pping 1959-1962;
parts of Lamon Peck, Kernville, Hockett Peok,
and Monache Mountain quadrangles of U.S.G.S.

A

X
X
x
x
x
X

X

x
x
X
x
x
X
X
x
x X Xy
x x 3 Jxoxox X X
x im, X
x x ¥ ok x x x XX
x \ 1 x x X
x A beox o x o x X
x v Tx X X X
x x x ® \ ox % x XX x
i
x xx)f‘\xxxxxxxx
| N x x x x x X
x X A X X X
x 9 ‘,grxx,‘X""""
x x X X X IV x o x X X X X
X X X _X x}/”x X X X
* x/ ®oxox xxX
x X X el ok ox o x X X X XX
x x X X é\/qxxxxxxx*
x x X X x N \ NINEMILE CANYON X X
- DEPOSIT (12)%
x %X X X X x - x*,(gxxx
X X X X x X 3 x x x x XX
x x X x x \:‘ 'rxxx""x
X X "xx*“\ \;'ﬂxx""’(x
x X X X \\ '7§\x x xNinemite
x x x X\ H Canyon
\ Tx x x X A
x X X X o \ x X X X |
N X x X gr
x X \ m NN x X X%
Ay
x x % XN\ \’,Xxxx,
"
xxxf\_..\\* ’,'xxxx>
X Xy
X X X ) XX ox o x
xxx"‘/_’,-./xxxxx’
*.Q'X’*xXxxx}myo
XX X X X X x o x x \
TULARE COUNTY_ \COUNTY]
KERN  COUNTY

Mineral Information Service

BARITE DEPOSITS
OF
SOUTHEASTERN TULARE COUNTY

In former years, barite was mined by underground meth-
ods at El Portal and other areas, but to profitably mine
barite deposits today in California by such methods is
very difficulte.

The average costs of barite mining operations in the
state are estimated to be about as follows:

(A) Property: Leasing arrangements for barite

properties generally stipulate a royalty of about 50¢
to $1.00 per ton for crude ore which is transported from
the property. Within this range, royalties for ore mined
in northern California have been lower than those for
ore mined in southern California, principally because
of the slightly lesser value of crude ore in northern
California. A royalty that is commonly considered fair

is one which consists of ten percent of the value of
the crude ore at the mine.

(B) Mining: The average actual mining cost has
been about $3 to $5 per ton, depending on the size of
operations and the degree of difficulty of mining.

(C) Transport: The average cost of transporting
barite ore to mills by truck is roughly $5 per ton for the
first 100 miles, which generally includes about 5 to 20
miles of good hilly or mountainous dirt road, and about
45 per ton for an additional 200 miles. The cost
of rail transport of Nevada ore from north-central
Nevada points ranges from about $8 to $11 per ton for
shipment to northern California facilities, and about

$15 to $16 per ton for shipment to southern California
points.

Outlook: The outlook in the barite industry of Cali-

fornia is relatively good for larger companies that can
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absorb temporary losses or take only very small profits

during periods in which fewer oil and gas wells are
drilled. During such periods, smaller companies must
maintain very high standards of product and customer
service to remain competitive. In the long run, what is
needed are more uses, and therefore additional markets,
for both crushed and ground barite and barium chemicals.

Resources

Resources of barite rock in California that constitute
ore are small: deposits that consist nearly wholly of
barite (rock of 4.20 specific gravity or higher) generally
have been mined out at the surface, or are nearly mined
out. Several such deposits contain large reserves of
high grade barite rock which would have to be worked
by underground methods, but probably could not be mined
profitably by these methods. -

Several deposits of marginal grade (including those
at Devils Gulch, Mariposa County, and Bald Mountain,
Tulare County) contain relatively large reserves of
barite ore at the surface which probably would average
slightly less than 4.20 in specific gravity if mined non-
selectively. Other large deposits (such as the Burcham
and others of the Calico Mountains, San Bernardino

County) average between 3.5 and 4.0 in specific gravity.
These deposits could be worked relatively easily for
barite rock that would have to be upgraded for use in
drilling muds; or perhaps some of them could be mined
selectively for ore of 4.20 specific gravity.

Mining operation at Glidden
Company deposit, Shasta
County, October = 1962.
Castle Crags are in back-
ground.

In addition, the Mountain Pass rare earth and sever-
al other types of deposits contain moderate proportions
of barite which might be recovered profitably in the
future as a byproduct of metal mining operations.

Recommendations for prospecting

The most logical areas in California to prospect
for additional deposits of barite are in the Sierra
Nevada and in the Klamath Mountains. Such areas lie
within, between, and outward from linear zones known
already to contain barite deposits (such as the Nine-
mile Canyon-Bald Mountain zone, Tulare County), and
in regions that are suspected to contain these zones
(for example the El Portal-Devils Gulch region, Mari-
posa County). Of special interest should be such
areas that may have been overlooked by previous
prospectors: areas of very rugged and nearly inacces-
sible terrain, or terrain that is covered by thick vege-
tation or veneers of talus or alluvium.

ANNOTATED BIBLIOGRAPHY

Brobst, D.A., 1958, Barite resources of the United States:
U.S. Geol. Survey Bull. 1072-8, p. 67-130.(Deposits of Cali-
fornia described, p. 85, 97, 108-109; may be purchased from
U.S. Govt. Print. Off., WOshington 25, D.C., for 40¢).

Horton, R.C., 1963, An inventory of barite occurrences
in Nevada: Nevada Bureau of Mines Report 4, 18 p. (Brief
descriptions of deposits, with index map).

Kundert, C.J., 1957, Barite in Mineral commodities of
California: California Div. Mines Bull. 176, p. 71-74.
(Brief but comprehensive article on barite, with emphasis
on geology).
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Schreck, A.E., 1960 ed., Barium in Mineral facts'and
problems: U.S. Bureau of Mines Bull. 585, p. 85-93. (Inclu-
sive general summary; from U.S. Govt. Print. Off., 10¢).

Skow, M.L., ond Schreck, V.R., 1962, Barite: Preprint
Arom U.S. Bureau of Mines Yearbook — 1961, 14 p. (Statistical
summary for barite and barite products produced in 1961;
annua_preprints from U.S. Govt. Print. Off., for 10¢.

Ward, F.N., Lakin, H.W., Canney, F.C., and others, 1963,
Analytical methods used in geochemical exploration by the
U.S. Geological Survey: U.S. Geol. Survey Bull. 1152, p.
44-45. (Method for testing for barium).

Attorney Gilmore Dies

Charles L. Gilmore, well-known mining attorney of
of Sacramento, died in August. He was 80.

Counsellor Gilmore was precisely that to the Divi-
sion for many years. He was an unfailing source of in-
formation on the legal technicalities of mining and oil,
which were the specialties of Gilmore and Gilmore, a
firm consisting of Mr. Gilmore and his wife.

Mr. Gilmore, as a public service, revised the Divi-
sion’s Legal Guide for California Prospectors and
Miners in 1960. It is one of the most popular of the
Division’s publications, and one of the most useful.

New Division Publications

Walker Lake Sheet

We have received a supply of the Walker Lake sheet
of the Geologic Map of California. PrAiced' at $1.50 for
the colored lithographed edition, 50¢ for the black-and-
white edition, the sheets are now on sale.’

Bulletin 181 Map

- Purchasers of Bulletin 181, Geologic guide to the
gas and oil fields of northern California, will be glad
to know that they may have, free, upon request, a copy
of plate 20, *“*Geologic map of the northem Santa Cruz
Mountains.”’ An uncolored plate 20, using a planimetric
base,was included in the volume.

The new plavte, which has been added to remaining
copies of. the book still in stock, is in three colors
with a topographic base. Those who request this new
map need not send back their original plate 20.

Those who missed the guidebook altogether may still
obtain it, hardbound, in a case with maps, priced at
£8.00, plus tax. The new plate 20 will be included.

Mineral Information Service

New Report on Clay

A new report on clay deposits in the Little Antelope
Valley region, in Mono County, on the east side of the
Sierra Nevada, may now be purchased from Division
offices.

"Entitled, Geology of the Little Antelope Valley
Clay Deposits, Mono County, California,’’ the new
information was issued as Special Report 72. It was
written by George B. Cleveland, staff geologist with
the Division of Mines and Geology in the Los Angeles
office.

Price of Special Report 72 is $1.00 plus tax. Besides
a 28-page text, the booklet contains 17 figures and two
plates. The plates consist of a geologic map in three
colors on a scale of approximately 1 inch=2;mile and
a tabulated summary of the general geology of the area,
including a columnar section. Both plates are folded
in a pocket in the back of the volume.

Below. VYiew of Hot Creek area, Mono County. One of the
illustrations from Special Report 72. Clay deposits in the
area, although discovered only in recent years, have yielded
nearly $100,000 worth of clay. Hot springs in the area
attest to continuing hydrothermal alteration, a process that
has been responsible for the clay now being mined.
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in 30 years. Though not s?) vicious, as the notorzousg
1906 quake, it did its share of damage. Also, it demon-
strated — to the observant reporter for the Daily Alta

Californian, at least—a thesis which is still being

iterated by geologists and engineers: ''The 'made
land® part of the city, east of Montgomery street, and
the flats of Market, seem to bhave felt the effects most
severely. Many slightly-buill, thin .walled buildings,
or buildings erected on unsubstantial foundations,
were more or less injured, some very badly; it is a
noticeable fact that the substantially constructed
buildings, even those of five and six stories in beight,
almost without exception escaped uninjured.”’

Most of the populace also escaped uninjured. One
man, who panicked, jumped from a window through a
skylight, and a Chinese man and woman were struck
by falling brick. They were the most serious casualties;
but the fact that not all of San Francisco’s quakes
were —as the Alta reporter remarke d— *'more a subject
for joking and quizzing. among friends and acquaint-
ances than of serious anxiety to anybody,”’ was
thoroughly impressed upon all.

Other things happened, too. Said the Daily Morming
Call, '*The vicinity of Howard street, from Fifth to
Eighth, exhibited lively signs of caving in. In some
'spots the streets and lots adjoining, sunk, and in
others rose. A lot at the southwest comer of Seventh
and Howard streets, sunk fourteen feet, leaving a
sewer bare and broken; and where Saturday was a dry
bank of sand, to-day a flock of ducks are disporting
themselves in a pond of water. ... At Sixth and Howard,
. Mission and Beale, and divers otber'plase e ground
" opened, while ‘great volumes of watet Were foﬁd up
into the air, in

feet. On Tebama,

some instances as high as fifty
Howard, the
ground has become slightly undulating, where it was
perfectly level. No. 548 Tehama street sunk a foot or
so below its former level. A fissure opened west of
Fillmore [ ?] street, extending transversely with and

and Moss streets,

crossing the Bay-shore Road. This effect was also
produced in other localities. In many buildings the
window-glass, particularly in the walls running east
and west, was involved in a general crash. Large show-
windows and plate-glass were shivered to atoms and
the sash twisted and sprung into utter ruin. In the

stores, goods were thrown into a promiscuous heap
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fw en;c‘!jed rom%tbgzrg places and transferred to another
I{partgél g/ th ia rogomfg {ia s, bottles, dishes, furniture,

i

and ornaments,
frangible, “and

rolled about, breaking whatever was
b}uising what wouldn’t break...: The
borses in the stalls at Mr.. Collier's stables, numbering
some sixteen or eighteen at the time of the shock, fell

prostrate in their stalls simultaneously, as if struck

by lightning, and when made to rise they exhibited

every symptom of terror; trembling and uneasy.....

Those who observed the shot-tower [probably the
Thomas H. Selby Company tower on the southeast
corner of First and Howard streets) and tall flag-poles,
say their tops swayed through an arc, east and west; the
former, to use the expression of ome who was looking
at it at the time, bending like a bamboo rod, but resuming
its perfect perpendicular when the earth became quiet.
The tall flag-poles whipped the air for a short space of
time, working from a direct into a circling motion, and
gradually lessening, until they, too, were once more
quiet. The water in a tumbler sitting on the sill of a
window looking north, was spilled over to the east and
west sides of it, while none went over to the north or
south. A gentleman had left a quantity of money, in
balf dollars, placed in piles of ten pieces each; yester-
day morning he found them uniformly thrown over toward
the east wall of the bhouse. Clocks were stopped on
walls running both ways. It is a significant fact that
nearly all the walls that were thrown down faced the
east or west, and that in the former instances the de-
tached masses were generally thrown a number of feet
clear of the building, while the walls facing the north
and south present the ugly fissures, as if operated upon
by a movement parallel with them . ...One man says the

shock seemed to strike upward in a line from the cCentre
of the earth, and to bump, as it were, againsf the surface
from below. Another, who was passing along the street
in another portion of the town, says he was suddenly
brought to a stand by the first shock as if struck by an
opposing gust of wind; and the second threw him lat-
erally against a wall, bis feet seeming to slide out from
under him. Others, again, described it as a sway-
ing or undulating motion, the waves running from
southeast to northwest—the second motion following
more nearly parallel with the lines of latitude. Two
persons, who were in a boat on the Bay, say that their
first impression was that a porpoise or some other
large fish was striking and rubbing against the bottom
of the boat, as if trying to turn it over. The Bay, in

A
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places, seemed to effervesce, and became covered with
foam.”’

Nor was the excitement confined to San Francisco.
Reporters from towns throughout the Bay area—San
Jose, Santa Clara, Santa Cruz, Watsonville, Corralitos,
Petaluma — and even as far away as Stockton telegraphed
messages of damage or shock.

One reporter was almost a decade late with bis
story. Samuel L. Clemens —or Mark Twain, as be is
now better known —in Roughing It, published in 1872,
recalled the earthquake in these words:

[In early October] I enjoyed my first earthquake.
It was one which was long called the ‘‘great’’ earth-
quake, and is doubtless so distinguished till this day.
It was just after noon, on a bright October day. 1 was
coming down Third street. The only objects in motion
anywhere in sight in that thickly built and populous
quarter, were a man-in a buggy behind me, and a street
car wending slowly up the cross street. Otherwise, all
was solitude and a Sabbath stillness. As I tumed the

corner, around a frame house, there was a great rattle

and jar, and it occurred to me that here was an item! —
no doubt a fight in that house. Before I could turn and
seek the door, there came a really terrific shock; the
ground seemed to roll under me in waves, interrupted
by a violent joggling up and down, and there was a
heavy grinding noise as of brick houses rubbing to-
gether. I fell up against the frame house and hurt my
elbow. I knew what it was, how, and from mere re-
portial instinct, nothing else, took out my watch and
noted the time of day; at that moment a third and still
severer shock came, and as I reeled about on the pave-
ment trying to keep my footing, I saw a sight! The
entire front of a tall four-story brick building in Third
street sprung outward like a door and fell sprawling
across the street, raising a dust like a' great volume of

smoke! And here came the buggy —overboard went the-

man, and in less time than I can tell it the vehicle
was distributed in small fragments along three hundred
yards of street. One could have fancied that somebody
had fired a charge of chair-rounds and rags down the
thoroughfare. The street car had stopped, the horses
were rearing and plunging, the passengers were pduring
out at both ends, and one fat man had crushed half way
through a glass window on one side of the car, got
wedged fast and was squirming and screaming like an
impaled madman. Every door, of every house, as far as
as the eye could reach, was vomitinga stream of human
beings; and almostbefore one could execute a wink and
begin another, there was a massed multitude of people
stretching in endless procession down every street my

Mineral Information Service

position commanded. Never was solemn solitude turned
into teeming life quicker.

Of the wonders wrought by *‘the great earthquake,’’
these were all that came under my eye; but the tricks
it did, elsewhere, and far and wide over the town, made
toothsome gossip for nine days. The destruction of
property was trifling — the injury to it was wide-spread
and somewhat serious.

The “‘curiosities’’ of the earthquake were simply
endless. Gentlemen and ladies who were sick, or were
taking siesta, or had dissipated till a late hour and
were making up lost sleep, thronged into the public

The “*One-Horse Shay'’ out-done.

streets in all sorts of queer apparel, and some without
any at all. One woman who had been washing a naked
child, ran down the street holding it by the ankles as
if it were a dressed turkey. Prominent citizens who
were supposed to keep the Sabbath strictly, rushed
out of saloons in their shirt-sleeves, with billiard cues
in their hands. Dozens of men with necks swathed in
napkins, rushed from barber-shops, lathered to the
eyes or with one cheek clean shaved and the other
still bearing a hairy stubble. Horses broke from stables,

Hard on the innocents.
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and a frightened dog rushed up a short attic ladderand
out on to a roof, and when his scare was over had not
the nerve to go down again the same way he had gone
up. A prominent editor flew down stairs, in the princi-
pal hotel, with nothing on but one brief undergarment —
met a chambermaid, and exclaimed:

**Oh, what shall I do! Where shall I go!”’

She responded with naive serenity:

“If you have no choice, you might try a clothing-
store!”’

A certain foreign consul’s lady was the acknowledged
leader of fashion, and every time she appeared in any-
thing new or extraordinary, the ladies in the vicinity
made a raid on their husbands’ purses and arrayed them-
selves similarly. One man who had suffered consider-

Dry bones shaken.

ably and growled accordingly, was standing at the
window when the shocks came, and the next instant the
consul’s wife, just out of the bath, fled by with no
other apology for clothing than—a bath-towel! The
sufferer rose superior to the terrors of the earthquake,
and said to his wife:

**“Now that is something like! Get out your towel my
dear!”’

The plastering that fell from ceilings in San Fran-
cisco that day, would have covered several acres of
ground. For some days afterward, groups of eyeing

and pointing men stood about many a building, looking
at long zig-zag cracks that extended from the eaves to

**Oh, what shall | do?”’
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*'Get out your towel,

my dear.”’

the ground. Four feet of the tops of three chimneys on
one house were broken square off and turned around in
such a way as to completely stop the draft. A crack a
hundred feet long gaped open six inches wide in the
middle of one street and then shut together again with
such force, as to ridge up the meeting earth like a
slender grave. A lady sitting in her rocking and quaking
parlor, saw the wall part at the ceiling, open and shut
twice, like a mouth, and then—drop the end of a
brick on the floor like a tooth. She was a woman
easily disgusted with foolishness, and she arose and
went out of there. One lady who was coming down
stairs was astonished to see a bronze Hercules lean
forward on its pedestal as if to strike her with its
club. They both reached the bottom of the flight at
the same time, — the woman insensible from the fright.
Her child, born some little time afterward, was club-
footed. However —on second thought, —if the reader
sees any coincidence in this, he must do it at his own
risk....

Such another destruction of mantel ornaments and
toilet bottles as the earthquake created, San Francisco
never saw before. There was hardly a gitl or a matron
in the city but suffered losses of this kind. Suspended
pictures were thrown down, but oftener still, by a
curious freak of the earthquake’s humor, they were
whirled completely around with their faces to the wall!
There was great difference of opinion, at first, as to
the course or direction the earthquake traveled, but
water that splashed out of various tanks and buckets
settled that. Thousands of people were made so sea-
sick by the rolling and pitching of floors and streets
that they were weak and bed-ridden for hours, and some
few for even days afterward. —Hardly an individual
escaped nausea entirely.

The queer earthquake - episodes that formed the
staple of San Francisco gossip for the next week would
fill a much larger book than this, and so I will diverge
from the subject.
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LONG BEACH SHEET ISSUED

We have received from the printer the Long Beach

Sheet, the 13th in the series of 27 geologic map sheets

comprising the new Geologic Map of California. The
map, printed in full color, and at a scale of 1:250,000
(1 inch equéls approximately 4 miles) was compiled by
Charles W. Jennings from the newest available sources
of geologic mapping and is plotted on the newly revised
Army Map Service topographic base map.

The area encompassing this map lies largely offshore
from the southwestern part of the Los Angeles Basin
(Palos Verdes Hills, Inglewood, Long Beach and Whit-
tier Hills area) and includes the following islands:
Santa Catalina, San Clemente, San Nicolas, Santa
Barbara, the southern half of Santa Cruz Island and
the eastern end of Santa Rosa Island.

Thirty separate references are listed in the index to
geologic mapping used in compilation of this sheet,
nine of which were heretofore unpublished. The map
depicts 17 different geologic units, including five
Quaternary sedimentary units, nine Tertiary sedi-
mentary and volcanic units, four Mesozoic sedimentary,
granitic, and -ultrabasic units and one pre-Cretaceous
metamorphic unit.

This sheet should be of particular interest to

oceanographers and others interested in offshore

geology, for in addition to the areal geology portrayed
for the individual islands, some 110 offshore stations
are indicated. showing the location of submarine
dredgings where rock in place has been recovered. At
each of these offshore stations, the type and age of
the rock is indicated, and the depth is noted. Submarine
topography is clearly portrayed by contours utilizing a
300 foot interval. Several well defined submarine
canyons are shown, as well as a number of spectacular
escarpments and seamounts. A number of oceanographers
contributed offshore data for this map sheet, and special
thanks go to Professors K.O. Emery and Francis P.
Shepard and to Dr. Elazar Uchupi.

“‘onshore’’ part of this

The geology depicted for the
map sheet consists largely of marine Miocene and
Pliocene rocks. These are at least 20,000 feet thick

in the Los Angeles Basin and contain several ma-

View northward of Palos Verdes Hills with Los Angeles
City in background. At least five of the 13 major Pleistocene
terraces are displayed in this view. Photo by John S.
Shelton, 1958.
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View of Little Harbor embayment on the west side of
Santa Catalina Island, site of many ‘‘south sea island”’
movies. The rocks in this view consist largely of glauco-

phane-bearing metasandstone. Photo courtesy Santa Catalina
Island Company.

jor oil producing zones. A prominent display of late
Pleistocene marine terraces representing at least 13
levels, is a major feature in the uplifted block com-
posing the Palos Verdes Hills. The curious occurrence
of glaucophane and related schists in these hills is
also noteworthy. Miocene basaltic sills and irregular
intrusive basalts also occur in this locality. Struc-
turally, this part of the Los Angeles Basin is dominated
by the Newport-Inglevvood Fauit, made famous in 1933
by the disastrous Long Beach earthquake.

Of all the offshore islands shown on this sheet,
Santa Catalina Island is the best known. Lying some
25 miles off San Pedro Harbor, it serves as a popular
resort and marine playground. The geology of the
island is equally attractive and contains both a variety

and complexity of rock units to whet the appetite of
geologists. Here higher grade metamorphic rocks over-
lie lower grade metamorphic rocks, probably in thrust
contact. The glaucophane-bearing rocks have been com-
pared with the Franciscan Formation in the Coast
Ranges. Serpentine, dacite porphyry intrusive rocks,
and Miocene volcanic and sedimentary rocks all occur
on the island.

San Clemente Island, lying southwest of Santa
Catalina, is comprised almost entirely of Miocene vol-
canic rocks, although there exist a few small patches
of middle Miocene marine sedimentary rocks. The
island is a very remarkable fault block with the active
San Clemente Island Fault, marked by a great submarine
escarpment, lying off the island’s eastern coast.

San Nicolas Island, the most remote island jn the
group shown on the Long Beach sheet,is made up of
marine Eocene strata, overlain by surficial Quaternary
terrace deposits and sand dunes. A considerable amount
of submarine geologic investigation has been carried out
to the northwest and northeast of the island, and a
a number of offshore stations have been plotted on the
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map sheet in this vicinity.

Tiny Santa Barbara Island, approximately one
square mile in area, lies in the central part of the map
and is composed almost entirely of volcanic rocks. It
is thought to represent part of a volcano which erupted
in Miocene time. The age of these volcanic rocks has
been determined by study of foraminiferal fossils found
in a thin interbedded shale unit.

Only the southern half of Santa Cruz Island falls on
this sheet; however, the area contains a number and
variety of interesting geologic features. The island, of
course, is noted for the well-defined Santa Cruz Island
Faultwhich essentially cuts the island in two along a
northwesterly wending rift valley. Pre-Cretaceous
phyllite, schist, and greenstone, and Mesozoic quartz
diorite make up the basement rocks on the island.

Miocene pyroclastic and flow rocks are widespread and
Tertiary marine sedimentary rocks have been the site
of several exploratory oil wells.

The Long Beach map sheet, together with an ex-
planatory data sheet (containing detailed information
on the stratigraphic nomenclature, a source data index
and four striking aerial oblique photographs) is available
from the Division offices in San Francisco or any of
the branch offices. Both folded and unfolded copies
are available and also colored and uncolored editions.
Mail orders should be sent to the Division of Mines and
Geology, Ferry Building, San Francisco 11, California.
The price of the map with data sheet is 3'1.50 and the
uncolored map (sold without data sheet) is 50¢. Cali-
fornia residents please add 4 percent tax. o CW.].

ORDER FORM

Please send me:-

...copies, Special Report 72 (Clay deposits of Little Antelope Valley), at $1.00.

....copies, Bulletin 181 (Geologic guide to oil and gas fields of northern California), at $8.00.

-..copies, Bulletin 141 (Mother Lode guidebook), at $2.00.

...copies, Long Beach Sheet, Geologic Map of California, at $1.50
....copies, Walker Lake Sheet, Geologic Map of California, at $1.50.

...copies, Trona Sheet, Geologic Map of California, at $1.50.

NAME........... PO censeees ADDRESS .uitieteeieaitiitieitiiiiii e sr e et e rea s aern e an e
CITY ceenennen D N seseceseanene ZONE....... STATE..... Ceeemrencrrrntiatetiitiaesntentireniironne AMT. ENCLOSED §.......

Address orders to the California Division of Mines and Geology, Ferry Building, San Francisco 11, California. Check and money
orders. should be made payable to the Division. No postage is required; please do not send stamps in payment. California
residents please add 4% sales tax.

A perned
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175 West Jifth Street

.- Res m-mr (ﬁnvor)
T wWilliam 8, Hubbawd | |
Silvar Bow Mine :

San hm:dm dmty; mmmu

-aarw. mmm o Lo IR
. Careful dtudy of your wli«um ﬂw ﬂmneul autunne. ™ ml«wm

the referenssd property indicates that the probability of disslesing

wignificant silver ore veserves is net sufficisasly promising te

justify Goverrmant participetion in the preposed explovation. Ascord- .

tuly. ve regret to inform you that the tp;tmum is denied.

We ragret thu neeusuy of umg thu mtm, but it &6 taken wtthout ,
prejudice to the proparty and 1s based on the OME vegulations that ;
pertain te the eligibility of a preject in relation to the mimeral

. sought. Threa erturu for an ou;iblc ni:mml smn our dmiltam .

1. Yhe primcipal dollar value of the ovs is in minersls em du
curirent QR list of cli;&ble uimuh (m booklet "hpun:m
Assistance,” pue &),

2. The ore eould be u&md for the alumc uﬁmnls nm. 5

g ritardlma of the other velues.

3. An mntzmny !Irn qmuzy oz ntaibh nﬂuun u :

‘ wcst-d to be fow by pr»oud wzk.

Unless at lesst ens of euu cwmu can be ur., wc kaw ne tlum, 1

tive but te deny the spplicatiem. We wish to thank yeu for your
interest in the minarals mlomtm ’rognn md for brmm ywr

| %l‘ineomly ycur's, |

% PRANK E, IOHNSON >\\
: trink I. Jdnm _ {{ SN

- Chief, Office of
o m.ncuh mlm:tiu

. Emclosure

C 23263
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"..T°=-/ | I‘he File | G
'f?rqmé. :f.R‘ M. Smith, Office of Minerals Exploration 1~f' =

subject:i'OME-6607 (Silver)
... William S, Hubbard
' Silver Bow Mine
San- Bernardino County, California

"‘_ ustification for denial of agglication ;“

Very little work has been done on the property since an earlier
application (OME-6339) for virtually the same proposed exploration
~ was denied (May 27, 1964) because the project did not qualify under
- OME criteria for an eligible mineral. o o

. The principal mineral in the Silver ‘Bow veins is barite which con-
_ stitutes about 95 percent of the veins and contains a lesser amount "
* . of jasper and minor quantities of argentiferous galena, sphalerite,
chalcopyrite, and traces of gold.. In the oxide zone near the surface
- small amounts of cerargyrite, embolite, and native silver ‘are - found,
;'but sulfide minerals are also found in: the outcrops.4 :

Although the. mine is. explored to the 275-foot level, production of
silver ore is about 200 tons from above the 50-foot level produced
'shortly after discovery in 1890, About '3,000 tons of barite has
. been mined and sold since 1958, : Eight tons of lead-silver ore sorted:
from the barite. and sold in 1961 averaged 25% lead, 2.3 oz. silver
per ‘ton, and a trace of gold. ' Another 2 tons of sorted ore contain-
ing argentiferous galena was sold to tourists.  Average grade of. the -
. 3,000 tons computes to be about 0,08% lead and 0.01 oz, silver per.
" "ton. On this basis.the 265,000 tons of barite ore reserves estimated
" by the Applicant would contain 2, 650 ounces of silver worth $3 400¢ -

',The Applicant proposed a $67 000 project to explore by drifting and
‘crosscutting on the 200-foot level and raising -to ‘the surface on
four veins. All but the upper 50 feet of the raises is below the.
- zone where ‘silver ore might be expected, and even in’ the upper 50 feet
"no minable reserves of silver ore are inferred.

,¢'“

232,63





'Facilities for recovering the minor amounts of argentiferous galena
are neither available nor planned, and the -lead-silver content is
too low to- justify mining or separation from the barite gangue.

The proposed project does not qualify for OME assistance as the
deposit meets none of the three criteria for an eligible mineral.’

The principal mineral is barite, the only eligible mineral is silver,
the ore could not be mined for its. silver content alone, and the
silver content is so low. that. discovery of .large -quanitities’ cannot’ be
expected, 1. concur in. the Field Officer 's recommendation to deny

the application. TR S :

’ The Applicant is evidently aware of the tenor of the ores but has '
‘nevertheless gone to the trouble .of preparing two applications, and
writing his Congressman. ‘This indicates that he is unaware of the
OME criteria for eligible minerals. I suggest he be 80 informed in
* the denial letter. ' o ', .

‘t SR )% /7’;‘

~ Ro Mo Smith

- ‘cc: Director's Reading File ‘f”
' Division File '
- Econ. Geol. File
- OME Docket .
. OME Reading File

Smith

RMSmi th/m (5‘/3/67)
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Memorandum o . April 28, 1967 ; PAY 1 183

To: Chief, Office of Minerals Exploratlon
Washington, D. C.
From: Field Officer -
" Region II

Subject: OME-6607 (Silver)
- William S. Hubbard
Silver Bow Mine )
San Bernardino County, California

Enclosed is my application report on the-subject'property
recommending that the application be denied.

As pointed out in your referral memorandum of March 31, 1967, the
silver ore bodies for which the Calico district is famous consisted
of rich secondary ores of cerargyrite and were of minable grade to
depths of only about 75 feet. Below these bodies the silver content
in the primary minerals was too low to constitute ore. In the
northwestern part of the district, where the Silver Bow Mine is
located, primary minerals are exposed at the outcrop and only very
small ore shoots have been found.

The Silver Bow veins have been, and can be, mined for their barite .
content alone, but the lead and silver content is too low to justify
mining or separation from the barite gangue. Inasmuch as barite and R
lead are not eligible for OME assistance and the ore is not minable Qr’“ﬁ :
for its silver content alone the application does not qualify for WAM“\
assistance as a silver exploration project and should be denied on o Nl =
that basis. \ -

N P
b
AN

N
Qv

H. K. Stager

Enclosure
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| REGION II

. APPLICATION REPORT

OME-6607 (Silver)
William S. Hubbard
- 'Silver Bow Mine . -

San Bernardino County, California

By

H. K. Stager
Field Officer
OME, Region II

April 28, 1967
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 INTRODUCTION
Mr. William S. Hubbard, Civic Center Bldg., 175 W, Fifth Street,
San Bernardino, California‘9240l, apﬁlied to the Office of Minerals

Exploration for Government assistance in an exploration project,

- Docket OME-6607, to .explore for silver at the Silver Bow Mine, Belleville

(Calico) Mining District, San Bernardino County, California. The
applicant‘infers the presence of silver- and lead-bearing ore bodies in
barite veins that occur on the property and wishes to explore these veins
by drifting aﬁd crosscutting on the 200 1¢ve1 of the Silver Bow Mine.l

A field examination was requested by the Office of Mineféls Exploration
and made.by H. K. Stager, Field.Officgr, on April‘20, 1967, accompanied |
by the applicant. The abplicant's maps, Cross sections, and aséay data
were carefully studiedvagd coﬁpared wifh surface and undergfound exposures
at the Sil&er Bow Mine.

A previous abplication by the applibant:fér essentially £he same

propdsed‘exploratioh at the Silver Bow Mine (Docket OME-6339), dated

- January 28, 1964,'was deﬁied on May 27, 1964, on the basis that the

probability of disclosing significant ore reserves was not sufficiently
promising to justify Government participation. Very little additional

work has been done since the previous application.





* . : .

SUMMARY

The Silver Bow Mine contains several véins that have yielded about
3;000 tons of barite vein material (soid for high-density drilling media)
and several hundred tons of lead-silver ore. The resulﬁs of the examination
indicate that the barite veins do not contain ore shooﬁs minable for ﬁheir,
silver content alone.

The applicant proposed to explore thé Silver Bow vein and ofher nearby
veins by 700 feet of drifting, 500 feet of croSscﬁtting, and 1,550 feet of
raising, at an estimated cost of $67,000. .Although the work would probably
develop a large tonnage of salable barite ore containing~fi22£_§mgggsi;?f

-

lead and silver, it does not qualify as a silver exploration project.

RECOMMENDATIONS

It is recommended that the application for Government assistance to
‘ explore for éilver'ére'shoots at the Silvgr Bow Mine be denied., The .
probability of discovering ore bodies minable for their silver' content
alone is too low to justify the cost of the work;

If,'at‘some future date, barite and/or lead are added to the list of
comﬁodities eligible for OME assistance, an‘explbration project similar
to the one proposed by the applicant could be justified.

' LOCATION,>ACCESSIBILITY, AND' LOCAL FACILITIES
The Silver Bow Mine ié in sec. 9, T. 10 N., R; 1 E.{ SBBM, in the

western part of the Calico Mountains at an altitude of about 3,000 feet,

Belleville (Calico) Mining District, San Bernardino County, Calif. (Fig. 1).






To.feaéh'the Silvef Bow Mine, fhat is about 15 ﬁiles north 6f‘
Barstow, the pearest town, travel 11.5 milés north on the paved Fort Irwin
Roéd, then tgtn right (east) on a good gravel road about 4.5 miles'to the‘
_property. The réad fo the mine is readily.passable‘to-ordinary passenger
vehicles and the trip'requires‘about'30 minutes.

Labor, mail, telephone, railroad and éruckiné Serviée, lumber, and
mining supplies are available in Ba:stow; There is no timber on thel
property and water must be hauled from Barstow. AséayvserQices are
available in Los Anéeles (145 miles) at $3 per‘saﬁple‘for gold and silver.
The nearest silver and 1eéd smelter is at Selby, Calif.:(SOO miles). Mine
labor is available locally ét about $2.50 per,hour.

PROPERTY |

History and Production

The Calico distfict was discovered in 1881 and most of the.larger
depésits were opened the following year. In 1890, at the peak of activity,
.mills totaling 150 stamps were treating the oreé and about 700-men were
employed -in the mines and milis. The exhaustion of the known high-grade
ores and a drop in the price of silver from $1.l3 to 57¢ per ounce, in
1896, led to virtual cessation of mining; During the period 1882-1896
the district yielded silver ore with a total value estimated from 13 to 20

million dollars.





The Silver Bow Mine was probably discovered about 1890 and a small
amount of ore was produced from the 50 level.k No record is known of
this production, but from the size of the stopes it probably did not

- exceed 200.tons of ore. The applicant acquired the property in 1958 - b

- and has produced and sold about 3,000 tons of barite vein material. R L
: o .
About 2 tons of argentiferous galena was hand-sorted from this material

I ——— A T Tt s ¢

for sale to tourists in the nearby ghost town of Calico, and about 8 tons
4 — e

of ore was sorted and sold to the A.S.&R. smelter at Selby, California

in 1961. The smelter return indicates the ore assayed 25 percent’ lead,

2.3 ounces of silver and a trace of gold per ton.

Ownership

The property, include& in the application,'consisps’of.two unpatented
claims owned by the applicant. These claims are the Silver Bow, Book 270,
page 457, and the Silver Bow Annex, Book 308, page 264, both recorded in
San Bernardino, California.

The applicant owﬁs or leases a large number of Eiaims in the district,
including the adjoining Leviathan and Silver Contact Mines.

Financial Eligibility

- The applicant submitfed copies of letters to a bank and é mortgage
company requesting loans for the proposed work and also copies . of letters
denying the loans. The applicant proposed to finance his share of exploration
costs by use of his eqﬁipment and mine persomnel plus césh derived from

the sale of barite.

7






Development

The Silver Bow Mine is developed by an inclined shaft 325 feet in
depth with levelsvat 50,”100;‘150; 200, and 275 feet. The principal °
workings are between the 100 and 200 levels. Workings below the 200 level

are not accessible. The surface installations include. a head framé and

~ hoist house equipped with gasoline powered hoist, generators, and

compressor; small skip bucket on wooden rails; and a front-end loader. .
There are two house trailers for living quarters and a 1érge émount of
miscellaneous mine equipment and machinery, mostly in poor conditiog.

There are humefous shallow prospéct pits, shafts,.aﬁd'trenches on
the property a1ong the surface outcrop of the Silver Bow and:nearby veins.
The watchman who lives at tﬂe property spends his spare time prospecting
and digging.trenches on the nearby outcrops. The minq is not operating
af the present time,

GEOLOGY

Geologic Setting
The Calico district is an area of relatively high relief and exposures

are good. The rocks exposed in the district are volcanic rocks and lake

. depoéi;s of Tertiary age that rest upon an ﬁnexposed pre-Tertiary

crystalline basement. These_TerEiary rocks are about 5,000 feet thick

'and .consist of a‘thiék (3,000-4,000 ft) lower unit of tuff, tuff breccia,

agglomerate; rhyolite, dacite, and andesite overlain by‘about 1,000 feet

of lake beds and a thin (200-500 ft) upper unit of andesite, Bedding in

the sedimentary rocks, in general, strikes northwest or north and dips

moderately west.






The Tertiary rocks are cut by a promiqent set of‘faults and fractures
that striké northwest and dip moderately fo steeply east. Veins, commonly
composed ofvbarite and jasper, occur along thé faults énd fractureé and
locally contain lead and/or silver ore shoots.

Ore Deposits

The silver ore deposits that have been mined in the Calico district
are of two types: those occurring in faults or fractures and those
occurring in shallow pockety disseminatibns,— Both types are characteris-

tically shallow, few mines exceeding 200 feet in depth, although the

mineralization.

The veins consist chiefly of barite and jASper. Barite commonly
comprises as much aé 95'percéﬁt of the veiniméteriall Ore minerals are
cerargyrite, embolite, and napive silver. Also present in the deeper
parts of the veins.are argentiferous galéna, sphalerite, chalcopyrite,
and traces of éold. The average silver content 6f the Calico ores was
10 to 20 oﬁnces per ton, but high-grade pocketé yielded as much as 2,000
ounces per ton. The veins are from a few inches to more than 10 feet
thick and average 3.t° 4'feet. Ore shoots have been mined down dip for
several hundred feet and élong strike_fqr as much as 1,000 feet but most

shoots are much smaller and yield only a few;hundréds or thousands of

. tons of ore.

|

veins commonly do continue to considerable‘depths below the minable silver \;





The veiﬁs at the Siiver Bow Mine are a few inches fo 12 fegt thick,
averaging about 3 feet thick, and can be traced 6n the sﬁ££;é;.fdr about
1,000 feet. The deepest exploration has been aboﬁt 300 feet. Sulfide
- minerals, galena ané sphalerite, occur in the ouﬁcro? material in a
gangue of barite, éalcite, and jasper. Secondafy silver minerals are
relatively uncommon and the small amount of ore that has been produced

g , : 2
consisted of argentiferous galena containing about 0.5 ounce of silver 0] '

per percent of lead.
Sampling
There were no new exposures in the mine since Mr., Fillo's examination

in 1964, and no additional samples were taken. Results of the assaying

of the five samples taken by Mr. Fillo are repeated for information here:

Sample No. Descrigtionl L Silver ' Barite
: - : S (ounces per ton) (percent)
15393 30-inch chipped sample in east \ :
drift on 50-foot level . 0.80. 44,5
15394 22-inch chipped sample in stope
' east drift of 150-foot level . 0.70 27.0
15395 =~ 32-inch chipped sample at east end :
of drift face on 150-foot level 0.20 : 32.0
15396 36-inch chipped sample in northwest
' drift of 200-foot level ‘ . 9.3 -~ 39.6
15397 Character sample near a 20-foot .
shaft on Silver Bow Annex Claim 4,5 ;. - 50.3

Ki#‘;,?lt /“/@; e
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Ore Reserves

There are no known reserves of minable silver ore on the Silver

S
s

Bow claims and none are inferred.
The applicant estimates reserves of 265,000 tons of barite ore in
the mine. This barite locally contains some lead and 'silver but not in
minable quantities.  The vein material that has been mined by the
applicant has been sold for its barite content alone ‘with no attempt to

) L5000

. separate ‘the minor amounts of -argentiferous galena. ‘
— " L

EXPLORATION

Applicant's Proposal

i

The‘applicantbproposed t; expi§re the‘depoéit by dfiftigg 700 feet
- to the wést on thé 200'1eve1, with about 800 feet of raising to explore
the Silver BbwAvein. He élso proposed to crosscut 560 feet to&the south
on the 200 levei, in thevfootwall of the Silver Bow vein, tb explore’
several parallel veins that cfop out to the south of the main shaft,

An additional 750 feet of faisigg was proposed on these veins;

The applicant's proﬁosal would probably be successful in developing

<

L dnsmima

a large tonnage of barite, with mimor amounts of lead and silver, but

SN

e e

woﬁi&"ndf fiﬁéwﬁinabléwgziber-rich ore shoots of the type mined in the ]
early days of the disttict. At the 200 level horizon gll of the silver
appears to be present in ﬁhe féfm of sulfides.or érgentiferous galena.
High-grade secondary-type silver dre bbdiés, if‘pfegént,'would occur

much nearer the surface, ﬁrobably above the 100 level as elsewhere in






° .

the district. The appliéant did not appear to be interested in exploration
at this shallower horizon. The presence of considerable sulfide minerals
in the surface outcrops of the veins in the mine area probably preclude

the presence of minable secondary ore shoots of silver.
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- Subjeett ﬂul-6607 (Silver) .
| William 5. Hubbard
° 8ilver Bow Mine. . ‘ s
- §an Bcrnardino aounty. California e

The applieatian is raforrcd to Region II for review, a Iiald cxami‘
nation, nnd recommcndaticna. oo '

_Normally we wouid ‘ask the Applicant to cstabliah his eligibiliuy
before requesting a field examination, but as you plan te be in the .
area on OME busineses, and as it appears that eligibility is probable.
we are raferring it immndiataly to qavc time ,

Th. Calica diatrict is - famoua as an old-time sllver camp but,
- ridieulous as it may seeém, the deposit may not be eligible as a
silver project. The explanation is both geologic and ¢comemic.

. The primary deposits are barite~jasper veins containing & high pro-
~ portion of lead and smaller smounts of silver and gold. Although
partly oxidized to depths of 100 feet or mora, they are lower in
silver content thnn the aecandary depesits that were mined in the

1880's, The rich secondary ores are irregular deposits of nearly
. pure cerargyrite along joint planes and fractures neaxr the veins.
and were of ore grade to depths of about 75 feet (AIMB. Trans. 15.
P 717*734) During erosion the vein materials were evidently’
transported, and mors barite-free silver than lead was redeposited
_near the surtaeershort didtance. from the veins. $ilver, but not
lead or barite, was economic, so only tha necondary d.posits were
extnnsively mined. . ‘

) The purpose of the propeaed projcct is to cxploxe on the 200~faot
level of the S8ilver Bow Mine by drifting along the Silver Bow vein,

-by cross-cutting in the foot wall in search of other parallel veins,

. and by raising to the lurfacc on each vein. In the veins the’ ~
eombined values of lead and barite exceed those of eilver and gold. -
‘Accowding to data in the application, the ratios are about as follows:

23263






Av. grade  Price, 1967  Valus/ton

Silver = ° 19 o/ton g #L29  §24.51 2 . x
‘Gold - 0.70e./ton’l- 35,000 . 2,45, 2
Lead . . 35% | 0.4 98,000 -

Barite - 50% . 9.25 4.62 .

If the ahsolute gfa&e of :he‘taigits-iifixpected to aexceed these
figures, then the ore might bae mined for ite silver-gold content
alone, in which case it would be eligible, Othervise, it would not.

" The Applicant's reasons for expacting to find barite along the
8ilver Bow vein ars documented, but his reasons for expecting to
find gilver are not clear. No Justification is given for the
proposed crosseutting; it is not clegg whether the foot wall veins
are known or postulated, or why they/expected to contain silvar.

If you recommend a contract, please inform the Applicant that hig

. correspondence with the Bank of California is acceptable, but the
letter from the Standard Mortgage Company ie not because a brokerage
firm is not & normal source of ecredit for exploration. We would .
require additional correspondence with one other bank or, 1f he .
prefers, a financisl statement. R

~As you point out, the proposed raises appear to be development., - .
" Thelr value for this purpose should be weighed against their explora-

toxy value since they penetrate the near-gurfaece zone of secondary

enrichment. The estimated costs are lower than usual but may be :
realistic since the proposed crosscut is iIn tuff and presumably no — :
© pumping is required. B ‘ : RN o

An earlier application (UME-6339) on the same property was denied -
because it appears that the only ore produced from the Bilver Bow
Mine was barite from which a small amount of silver was obtained.
Additional information submitted through the office of Hon. Ken V.
Dyal was not sufficient to revarse the denial. The Applicant was
“inflermed that the only way the decision might be altered would be
.to perform additional work on the property and submit informstion
on the geology and mineral occurrences exposed by?guch work, o
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3/29/ 677 mit 120
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Mr. William §. Hubbard

San Bernardino, Califernia 92401

Rcz 0Mx~6607 (Silver)
© Williem §. Hubbard.
§ilver Bow Mine = . '
8an Bcruardino Gounty, calitornia

Dﬁar Mf. Rubbatd“

':irho application for ‘assistance in oxploring the subject proParty

has been reviewed by the Washington Office and referred to

‘Mr. Haveld K. Stager, Field Qfficer, Region I, Office of Minerals

Exploration, U. 8. Geological Survey, Building 2, 345 Middlcflold
Road, Menlo Park, €Califownia 94025. :

_The Regional office will notify you if addition:l informatinn con-'
_ ecrning the application is needcd . _

Sinccrcly youra,

: : . N
;";FRANKE IOH;NSON o igv S

" Prank.E. Jehnson
- Chief, Office of
Mirierals Exploxation
cc:, Director's Réading File - - '
‘Division File - o
- Economic G%/iogy F11e’
.OME Docket o
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- OME Region II
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March 24, 1967

Mr. Williem S. Hubbard - -

“ Civic Center Building .

175 West Fifth Street o
San Bernardino, California 71J¥c>f;‘z

: . . subJeCt‘ OME~6607
Dear Mr. Hubbard::

" Your épplication’for eﬁploraﬁion aésistance,‘détea'
March 15, 1967, submitted to our office at Menlo Park,

- California, has been assigned Docket No. 0ME-6607.

Please identify all future cotrespondence relating to -
your application by this docket number. : ,

Sincerely yours,

: Frank E. Johnson
- Chief, ‘Office of

' Minerals Exploration -

Copy to Region 11
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