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RESCISSION OF
EXPLORATION PROJECT CONTRACT IDM-E91

It is mutually agreed this /2}{ day of W ,

1952, by and between the parties hereto that the Explof;tion

Project Contract Idm-E91 (Docket DMA-1258X) dated July 31, 1951, |

between the parties shall be and is rescinded, revoked and can- i

celled as of July 31, 1951, the date of the contract.
R. E. Frowenfeld, President of the Altoona Quicksilver ‘

Mining Company, the undersigned Operator, releases and agrees to

save harmless the United States of America from all claims and

A
demands under or arising out of said Exploratien Project Contract.

‘Witness the following signatures the day and year first 4h A<%4‘;wbql
U,']

above written. 4 |

UNITED STATES OF AMERICA

By DI B i’
Acting Administrator, Defense &
Minerals Exploration Administration

Operzﬁbr, President/ Altoona
Quicksilver Mining Company






: ‘ . * Docket No. DMA _1-_2_58_}.(
. Commodity _MQI_'_QP_-I'X.
UNITED STATES OF AMERICA - Iam-E91

DEPARTMENT OF THE INTERIOR ' P
DEFENSE MINERALS ADMINISTRATION .

EXPLORATION PROJECT CONTRACT!®

It is agreed this ______ 3lat.___ day of July. » 1951, between the United States d }merica, acting
through the Department of the Interior, Defense Minerals Administration, hereinafter called the &‘Eogpféiq'ig%t,” and? .
N~ vl O

YN L)

__Alt_aona-_Quicksilv.en-Mining-Qaﬁ,--th...Presidio._A.ve...,_-Sm-Ermm@é;l ;Q\all{@la ..............
’ : N m »

hereinafter called the “Operator,” as follows: -
1. Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-
suant to Mineral Order 5, entitled “Regulations Governing Government Aid in Defense Exploration Projects.”

2. Operator’s property rights. The exploration project shall be conducted on that certain property situated in the State of
California , County of _ Trinity described as follows: ®
The _Altoona.Quicksilver Mine, lots Ll-l2 (patented) and 1ot (patent being applied for)
Section 22, Township 38 North, Range 6 West,. MDB&II. :

with respect to which the Operator represents and undertakes: *

(a) That he is the.sole owner, in possession and entitled to possession, and that the property is subject only to the following
claims, liens, or encumbrances as to each of which the subordination agreement of the holder is attached:

None
(b)) MRS OENBE KK OSSP KR se s RS O e R R e KR o X R YoeRorxx sefbreheds
3. Exploration project. The Operator, within -.thilfbl.-(}().) ............. days from the date of this contract shall commence
work on a project of exploration for® .._lercury._ore ; shall prosecute the work efficiently, expertly, in a
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all
properly designed to bring the project to completion within a period of ¢ _twelwe. (12)_months from the date

of this contract. The exploration project and the work to be performed are more fully described on Exhibit “A” attached hereto,
which, with any maps or drawings thereto attached, is made a part of this contract.

4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided,
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work.

5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, in-
stallations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, deprecia-
tion, depletion, or other cost of acquiring, owning, or holding possession thereof. Attached hereto, marked “Exhibit ‘B’,” is a
detailed list of additional facilities, buildings, and fixtures, to be purchased, installed, or erected by the Operator, with the esti-
mated cost of each, to which the Government will contribute its agreed pro-rata share of the cost. The difference between the
cost of such additional facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged
as a cost of the project to which the Government has contributed its pro-rata share.

6. Operating equipment. Attached hereto, marked “Exhibit ‘C’,” is a detailed list of operating equipment divided into cate-
gories of items to be rented, purchased, or furnished by the Operator, with the allowable rental, purchase price, or rental value, as
the case may be, annexed to each. As to equipment purchased for the project, the Government will contribute its agreed pro-rata
share of the cost thereof, and the difference between the cost and the salvage value at the conclusion of the work shall be charged
as a cost of the project to which the Government has contributed its pro-rata share.

1 If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank,
2 State name, address, and nature of organization if any. o

3 Give legal description or enough to identify the property.

¢ Strike out the provision not applicable.

8 Name of mineral.

¢ Not i N
ot in excess of 2 years 16--64066-1
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7. Title to and disposition of property. 1 facilities, buildings, fixtures, equipment, o¥iifher items costing more than $50
each, paid for or purchased with funds contributed jointly by the Operator and the Government, shall belong to the Operator and
the Government-jointly, in proportion to their respective contributions, and upon thé termination of the contract, if they have any
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items.
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the
parties in proportion to their respective interests. :

8. Labor and supervision. Attached hereto, marked “Exhibit ‘D’,” is an itemized scheduje of labor, by numbers and classes
(miners, muckers, millmen, ete.); and of supervisors, by numbers and positions, with the maximum wages or salaries that may
be paid to each as an allowable cost of the project.

9. Rehabilitation and repairs. Attached hereto, marked “Exhibit ‘E’,” is a detailed schedule of existing facilities, buildings,
installations, and fixtures, with a statement of the cost of any necessary rehabilitation or repairs to put into useful and operable
condition, which cost shall be allowed as a cost of the project.

10. Allowable costs of the project. The allowable costs of the project in which the Government will participate are limited
to the necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineer-
ing, power, water, and utilities, including items of equipment costing less than $50 each; and the costs referred to in Articles 5,
6, 8, and 9, and the exhibits annexed to and referred to in'the contract. Although the Government may pay part of the cost of

_new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, computed as indicated in-
Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate management, interest, or any
other indirect costs not expressly allowed by these regulations, or work performed or costs incurred before the date of this contract,
shall be allowed as costs of the project in which the Government will participate.

11. Participation by the Government. At the end of the first full calendar month after the Operator has commenced work
under the project, and at the end of each succeeding calendar month, the Operator shall submit to the Government a voucher for
payment with a detailed statement of work done and allowable costs (as defined in Article 10 of this agreement) incurred, in a
yform and with supporting data acceptable to the Government. After approving the voucher, the Government shall pay to the

Operator ---_25 ....... percent of the sum of such costs incurred; Provided, That the aggregate total of all sums paid by the Gov-
ernment under this agreement shall not exceed $. 67 839 , which is

cost of this project, $-9Q4.,=L52 ........... .

; 12. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may
! inspect and audit at any time... The Government may at any time require an audit-of the Operator’s records and accounts by a
/'certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said
/i records and accounts for at least 3 years after the completion of the project or the termination of this contract.

\ 13. Progress reports. The Operator shall provide the Government with monthly reports of progress in form and content
satisfactory to the Government, and upon the completion of the project or termination of the contract shall provide the Government
with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his ability. Four copies
~ of all reports shall be furnished to the Government.

14. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be
made, the Government, within 6 months thereafter shall so certify to the Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have
elapsed, whichever occurs first, as follows:

Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half
(1%) percent.

Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per t.on of ore: One and one-half (1%) per-
cent, plus one-half (%) percent additional for each full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of ore, but
not in excess of a maximum of five (5) percent.

This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the property which is the subject
of the exploration project and upon any production resulting from such discovery or development, in favor of the Government,
until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Governiment’s right to repayment shall
survive any termination of the contract, whether by completion of the exploration project or otherwise. This article is not to be
construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery or
development. : ’ ] .

15. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise
transfer or hypothecate this contract or any rights thereunder.

16. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the
contract; (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract; or (¢) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment
for the joint account of the Operator and the Government in the proportion of their respective ‘interests; and shall pay to the
Government its pro-rata share of any money remaining. .

T percent of the agreed estimated total

%1% day and year first above written. v _
- THE UNITED TATES OF AMERICA

7’ 4 “ewf Y 7 . P
By Lz 1

p = AL A
C. O Mittendorf, Directo:
----------------- Production Expansion Division

U. S. GOVERNMENT PRINTING OFFICE 16—64066-1
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® ALTOONA QUICKSILVER MINING cow_ . .

. \ ) DMA DOCKET NO, 1258X

EXHIBIT _"A"
p=— = - S

AP ATTACHED:- SECTION THROUGH MINE,

AT PRESENT THE MINE IS CLOSED DOWN, THE COLLAR OF THE SHAFT HAS CAVED, THE MINE IS
FULL OF WATER, AND ALL MACHINERY USED IN FORMER OPERATIONS HAS BEEN REMOVED FROM
THE PROPERTY,

IN ORDER TC EXPLORE AND DEVELOP THIS MINE, IT WILL BE NECESSARY TO REHABILITATE THE
CAMP, THERE ARE FOUR HOUSES LEFT ON THE PROPERTY, ONE OF WHICH IS THE COOK HOUSE.
THESE ARE IN NEED OF REPAIR, A NEW WATER LINE TO THE CAMP, ROUGHLY ONE MILE LONG,
WILL HAVE TO BE INSTALLED, A CREW OF 10 MEN WILL BE NEEDED TO OPEN THE MINE AND DO
| THE NECESSARY EXPLORATION WORK, THE ORDER IN WHICH THIS WORK SHOULD BE DONE IS AS

FOLLOWS: —
1 - REHABILITATE THE CAMP, HOUSES, WATER LINE, POWER CONNECTION, - -
& INSTALL BLACKSMITH SHOP, .
2 - REPAIR COLLAR OF SHAFT, ERECT HEADFRAME,  INSTALL HOIST. ~
3 - UNWATER THE SHAFT AND REPATR SHAFT TO THE 450 FOOT LEVEL,

4 — OPEN & RET'IMBER WHERE NECESSARY THE 450 FT, LEVEL TO THE WINZE, -
5 - UNWATER THE WINZE AND REPAIR TIMBERING TO THE 600 FOOT LEVEL, -
6 - OPEN AND REI‘IMBER‘-W}IERE NECESSARY THE 600 FOOT LEVEL., «
DIAMOND DRILLING FROM THE 500 FT.. AND 600 FT. LEVELS, AND

DRIFTING AND CROSSCUTTING ON THE 600 FT. LEVEL AS WILL
SUGGEST ITSELF AFTER EXAMINATION OF THE LOWER LEVEL.

-3
|

ESTIMATED COSTS:-

1 - REHABILITATE THE CAMP & HOUSES = = = = = = = = = = = = = = = = = $ 3,000, -

WAT#R LINE - 7000 FT, 2" SID, BLACK PIPE, NEW $34.27/100' - - - 2,399, \
POWER CONNECTION = ~ — = = = = = = = = == = = = = = = = — = = = 3,500, ©
'BLACKSMITH SHOPL/Z2E 2 o o o o e e e e e e e e e e e o - 300,

FOR LABOR COSTS (PER EXHIBIT "D" ATTACHED) ON:-—

ITEMS 1, 2, 3, 4, 5, & 6 (RBOVE) - = - = = = = ~ = = = 25,100
| ITEM 7 (ABOVE).-
| 1160 FT. OF DRIFTS, CROSSCUT & RAISE @ ms/m - -~ 17,400 :
1000 " " DIAMOND DRILLING @ $ 5/FT, = = < = = = = 5,000 47,500

(NOTE:~ SCHEDULE DRIFTING, CROSSCUTTING, RAISING
& DIAMOND DRILLING A‘I‘TACHED.)

OPERATING EQUIPMENT, PER EXHIBIT "C" ATTACHED - - - - - - - - - - 33,486

ﬁ 90’185 o3t

# NOTE: To this figure add $267 for contingencies which brings the total to the
contract amount of $90,452. This is necessitated by attached additional
information of July 16, 1951. '

N .
) )






@  roow guicksmver unvrnd@upiy
DIA DOCKET NO. 1256X

EXHIBIT "A"

DRIFTING, CROSSCUTTING, RAISING, AND DIAMOND DRILLING:

500 FT, LEVEL:- 100 FT. OF CROSSCUT, ,K 45° €, FROM WINZE TO CUT #1 & #2 VEINS.
200 FT. OF DRIFTING ON #1 AND #2 VEINS.
100 FT, OF DRIFTING ON #4 VEIN,
240 FT. OF DIAMOND DRILLING FROM WINZE STATION TO TEST
DOWNWARD EXTENSION OF #1 AND #2 VEINS,
150 FT. OF DIAMOND DRILLING FROM 500 FT, LEVEL DOWNWARD
* T0 TEST DOWNWARD EXTENSION OF ‘#3 AND #4 VEINS,

600 FT, LEVEL:-~ 60 FT, OF CROSSCUT, S 45° E, FROM WINZE TO cur #1 VEIN.
200 FT, OF DRIFTING ON #1 VEIN,

200 FT " 1 n #5 "
100 FT, " " nie w
100 FT. " " ngs o

80 FT, OF DIAMOND DRILLING FROM NEAR WINZE STATION TO
TEST DOWNWARD EXTENSION OF #1 VEIN,

330 FT, OF DIAMOND DRILLING FROM A POINT ON THE 600
LEVEL BETWEEN #2 AND #3 VEINS TO TEST DOWNWARD
EXTENSION OF #2, #3, and #5 VEINS,

200 FT, OF DIAMOND DRILLING FROM THE END OF THE 200 FT.
DRIFT ON #3 VEIN TO TEST DOWNWARD EXTENSION OF
VEIN AT THIS POINT,

|
\
|
}
RAISE FROM 600 TO 500 LEVEL FOR VENTILAEION AND TO BE RUN IN #3 VEIN FOR
EXPLORATION - 100 FEET. ‘

|

|
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ATTOONA QUICKSILVER MINING COMPANY

DMA DOCKET NO,_ 1258X

EXHTBIT "B"

ADDITIONAL FACILITIES, BUILDINGS, AND FIXTURES, TO BE PURCHASED,
INSTALLED, OR ERECTED.BY THE OPERATOR, WITH THE ESTIMATED COST
OF EACH:-

1 - DEPOSIT ON POWER CONNECTION - - = -.- - - = § 3,500,
(NOTE:- $2,500 OF THIS DEPOSIT
RETURNABLE., COST OF POWER PER
MONTH SHOWN IN EXHIBIT “D".)

£

2 - BLACKSMITH SHOP, TOOLS, EIC, = - — — — — = 300,

2

% -~ WATER LINE - 7000 Ft, 2" STD. BLACK ) .
PIPE, NEW., $34.28/100' - - - - = - - - 2,399,
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. ALTOONA GQUICKSILVER MININ‘OMPANY

¢

DMA DOCKET NO, 1258X

70 BE PURCHASED EXHIBIT__"C"

OPERATING EQUIPMENT:
1-TRUCGK- -~ - - =—~-~—-=-=-=—~—-=—--========- - e e .- e - - -

10 - TONS 16# RAIL, WITH PLATES, BOLTS & SPIKES - = - - - = = - == = =~ --
1000 - FEET 10" #22 GAUGE, GALV. AIR PIFE @ $87.,10 - = == - = = - - - - = -~

1 - 10" AMFRICAN BLOWER, WITH 5-HP MOTOR & STARTER = = = = = = = = = = = = =

1 - 50-HP SINGLE DRUM MINE HOIST, CAPACITY 4000# AT A ROPE SPEED OF
AQO-FEET PER MINUTE, COMPLETE WITH DRUM CONTROLLER, SHEAVE WHEEL AND
CABLE, ALL RECONDITIONED - - - - - = - - =-=====-====="="=- 1,750.

1 - 440-FT. INGERSOLL-RAND TYPE XB-2 COMPRESSOR, SIZE 15 - 9 x 12,
COMPLETE WITH 75-HP MOTOR, STARTER, AIR RECEIVER AND NECESSARY

PIPING, ALL RECONDITIONED = - = == = = = = == ======"="="="== - 2,250
1 - 1250# INGERSOLL-RAND TYPE EUA SINCLE DRUM AIR HOIST, WITH 300 FT.

1/a" CABLE, ALL RECONDITIONED - - = - = == - === ======-====~ 400
5 - SULLIVAN JACKHADERS, 55# LATE MACHINES (365) - - - - - == - === -~ 1,095. ‘
g- " " MOUNTINGS (180) - =~ = == === = - - ————- 360.
> _ SULLIVAN SETS COLUMN BARS, 3" WITH ARM, SADDLE (1850) - - = - - - - - - = 300. \
5 _ PCS. 50! LENGHTS 3/4" AIR HOSE CPLD, (32) - ~---=-=---=-=-~-- e
z . om w W /e WATER " " (28) -~ --------==--- Ry
5 _ SETS 1" Q0. DRILL STEEL, THREADED AND SHANKED:

o1 @ 4.75; 42" @ $6,20§ 60" @ $7.60¢ 72" @ $8,50 - TOTAL $#27.00 - - - 135,

500 - TONKIN BITS, THREE GAUGES @ 444 - — = = -~ == == ===~-—===="="~ 220,

1 _ SULLIVAN DIANOND DRILL, MODEL HS-15, AIR, OUTFIT COMPLEIE (300') - -- 2,100
6 - IINE CARS, 16-F, 18" GA, ROLLER BEARTNG (200) - = - == = == = ===~ 1,600,

g" COLUMN, 450-FT, 1-11/16" RODS, #10 - 14- STAGE BOWLS, WITH
75-HP MOTOR, 1750-R.P.M, WITH STARTER, DELIVERED REDDING, CALIF,
THIS PUMP GOOD FOR 500/GALS/MIN, FOR 450' HEAD - - = = = —= = = = = = = = 8,325,

1 - "LAYNE & BOWLER" DEEP WELL PUMP, TURBINE, #A-C*20 HEAD,
(6" COLUMN, 200-FT,) 200-FT. 1-3/16" RODS. #10 — 7-STAGE BOWLS,

1 - "LAYNE & BOWLER" DEEP WELL TURBINE PUMP #A-C-20 HEAD 450-FT.

|
WITH 40-HP MOTOR, 1750-RPM.  CAPACITY: 500-GALLONS MINUTE,

\

|

FOR 200-FT. HEAD. PRICE, DELIVERED CARS, REDDING, CALIFORNIA - - - - - 3,255,

1000 - FT. ELECERIC CABLE @ $1.25/F1/ - - - == - - - - - =-- - -~ =~ =77 1,250,
TIMBER AND LUMBER COST, ABOUT =~ -~ = = = = = = == - - = === - ===-=-=°7% 2,500,
MISCELLANEOUS TOOLS & SUPPLIES = = = = = = = = = = = = = = = = = = = = = - — = 2,000

‘ —_—a






‘ . ‘ ALTOONA QUICKSILVER MINING’OMPANY

DMA DOCKET NO, 1258%

EXHIBIT "p"
LABOR: -
ENGINEERING, SURVEYING, CONSULTANTS, EIC, - - - - - - $ 1,900,
CREW OF 10 MEN ABOUT AS FOLLOWS:
1 - SUPERINTENDENT - - $ 500. MO, , .
1-C00K = -~~-—-=- 300, "
1 - HOISTMAN - - - - - 350, "
1 - PUMP MAN & MECHANIC 350, "
2 - MINERS ($300, EA) 600, "
2 - MUCKERS " 600, "
2 - TIMBERMEN " 600, "
3,300, "
ELECTRIC POWER -~ - - — - - 500. "
3,800 " - - PER YEAR _45,600
47,500






A s - B
i v )
- . .

. ALTOONA QUICKSILVER MINING COMPANY

DMA DOCKET NO, 1258X

EXHIBIT "gP

REHABILITATION & REPAIRS

BUILDINGS:- THE FOUR HOUSES ON THE PROPERTY WILL REQUIRE
REPATR AND REHABILITATION = - = = = = = = = — = $ 3,000,
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. ALTOONA' QUICKSTLVER MINING COMPANY
DIfA DOCKET NO. 1256X

JULY 18, 1951

ADDITIONAL INFORMATION REQUESTED BY MR, WESTON BOURRET IN WIRE OF JULY 3 ON EXHIBIT 'A!
ITEMS 1 - 7:

EM #1 - REHABILITATE THE CAMP, HOUSES, WATER LINE, POWER CONNECTION AND

(a)

- - THERE ARE FOUR HOUSES WITHIN AN AREA OF 125 FT, OF THE SHAFT.

- INSTALL BLACKSMITH SHOP,

THREE ARE

BUNKHOUSES AND ONE IS A COMBINED COOKHOUSE-DINING ROOM, WE BELIEVE THEY
WILL BE SUFFICIENT FOR THE CREW FOR THE DEVELOPMENT WORK., NEEDED ARE:

SHINGLES

WINDOWS, DOORS, SCREENS & HARDWARE
BATH FIXTURES

HEATING STOVES

BEDS & BEDDING

CHAIRS & SMALL TABLES
REFRIGERATOR

COOK STOVE

SINK

SILVER, CHINA, COOKING UTENCILS & CUTLERY
CHAIR TABLES

PIPE & FITTING FOR PLUMBING

(b) - - WATER LINE

THE WATER LINE RUNS ABOUT 1-1/4 MILES UPGRADE FROM THE CAMP. AS WE DO
NOT THINK FREEZING CONDITIONS WILL AFFECT IT, WE DO NOT PLAN TO BURY IT
EXCEPT WHERE TT WILL RUN UNDER THE ROAD, THERE IS PLENTY OF WATER FOR
A YRAR-AROUND SUPPLY, WE FIGURE 20 SHIFTS @ $15/SHIFT FOR THIS WORK,

WHICH IS INCLUDED IN THE $1,500 BELOW,

(c) - - POWER_CONNECTION

THE $3,500 SHOWN IN EXHIBIT 'A' COVERS THE CHARGE OF THE CALIFORNIA-OREGON

POWER COMPANY FOR DEPOSIT, MATERIAL & INSTALLATION,

(d )- - BLACKSMITH SHOP

THIS IS SHOWN IN EXHIBIT 'A' AND INCLUDES A ROUGH SHACK, PLUS THE VARIOUS

TOOLS NEEDED.

ESTIMATED COSTS OF ITEMS a, b, c, and d, IN ITEM I:

100 VAN SHIFTS = = = ='= = = = = = = = = == === -=%1,500,00

EQUIPMENT & MATERIALS - - - - - = = = = = = = = = = - 1,500,00
PLUS ITEMS LISTED IN EXHIBIT 'B':- ' :
WATER LINE - 7000 FT., 2" BLK. PIPE - $2,399,

POWER CONNECTION = = = = - - - = = - 3,500,
BLACKSMITH SHOP = = = = = = = = = = 300, -~ 6,199.00 .
**POWER EST, @ $500 MO, FOR 12 MONTHS = ~ = -~ = = ~ = 6,000,00

#% VR.MILLER IN SAN FRANGISCO SUGGESTED THIS CRARGE
BE TRANSFERRED FROM ER®M 'DY, -
exrig(r

$15,199,00
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S " [
-2- I JULY 16, 1951

. o }  ALTOONA gumxsnvsn muma coupm
DMA_DOCKET NO, 1268X

4

TP A e A ' FORWARD - § 15,199,00
ITEM #2 - REPATR COLLAR OF SHAFT, ERECT HEADFRAME, INSTALL HOIST,

(a»} " HOIST HOUSE

2000 BD,FT, LUMBER @ sso/u ......... $ 100,00
| .- 1000 LBS, CORRUGATED IRON - - - = == < == - 100,00
| 25 SACKS CEMENT = = = - - I 37,50
3IDS, SAND = = = = = = = = = = = = = = = 4,50 '
EYDS,ROCK = = = = = = = = = = = = = = = 7,50 249,50

\ (b) - - HOIST & COMPRESSOR FOUNDATION: o
200 SACKS OEMENT = = = = = = = = = = = = = 500,00

17 DS, SAND = = = = = = = = = = = = = =~ 25,60,
50 YDS, ROCK = = = = = = = = ='= = = =~ = = 45,00

WIRING, SWITCHES & ELECTRICAL MISCEL. - -~ 200,00
| LABOR, 60 MAN SHIFTS INC, HOIST HOUSE " -
o) ._‘ - B L ‘ o

—900,00 1,470,50

} o - 8000 BD, FT, LUMBER @ $50/M - = = = = - == 400,00
S ;. . 700 LBS, CORRUGATED IRON - = < « « == = 70,00
l o 25 SACKS CEI[ENT----*-_—~——-4-..» - - : 57.50
ZYDS, SAND = = = = = = = = &' = = =’ & 4,850
SYDS.BDCK---*----—-'--*--u.'-'.:- © 7,50
11200 LBS, STEFL PLATE - - ee e e 120,00
' BOLTS, NUTS, WASHERS, ETO. ‘- - w L e emw 400400
" 'MISCELLANEOUS = = = o o e = w = 2 m m =« = 100,00 :
| " LABOR - 100 MAN san'rs - A- - - = =='=-< 1,500,00 2,639,50.
(@)= - omcmx SHAFT 2 SETS DOWN FROM coLL _
1ooo BD. ¥I, LUMBER @ $so/u e e - ean 50,00
~ 1000 LBS, REINFORCING IRON = ='c = = = = = 100,00
40 SACKS CEMENT = = = = = = = = = = = = = 80,00
‘ 1 IDSS SAND = - - - == - == - - = 16,00
g~_'~15ms. ROCK. = = = = = = ot = = m = 22.50'»!* IR
'LABOR - 24 MAN SHIFTS = « = = = = = = = = - 560,00 : 607,50 4,967,00

A —————

'FORWARD - -  20,168.00

. . . : . .
;;—






ALTOONA QUICKSILVER MINING COMPANY

‘DA DOCKET NO, 1258X

FORWARD -

ITEM 3 - UNWATER THE SHAFT & REPAIR SHAFT.TO THE 450' LEVEL:

THE SHAFT TO THE 450" LEVEL HAS ABOUT 55,000 BD, FT, OF
WALL PLATES, END PLATES, POSTS & DIVIDERS & LAGGING.
SAY 1/4 NEEDS REPLACING - THIS WOULD BE:

14,000 BD, FT., LUMBER @ $50/M - — e .= $ 700,00

LABOR ~ 90 MAN SHIFTS = = = = = = = = e e == = = = 1,350,00

LADDERS, GUIDES, PIPE SUPPORT, & MISCELLANEOUS - - __ 300,00 2,350,00
ITEM 4 - OPEN & RETIMBER WHERE NECESSARY THE_450' LEVEL TQ THE WINZE:

OPEN AND RE-TIMBER THE 450' LEVEL FROM SHAFT TO WINZE, A

DISTANCE OF SOME 280 FT, AT 200 BD, FT, PER SET & 56 SETS

TO GO WE HAVE - '

11,200 BD, FT. LUMBER @ $50/M - = = = = = = = = = = 560,00 ;

LABOR AT 4'/SHIFT 140 MAN SHIFTS = = = = = = - = 2,100,00 2,660,00
ITFl 5 - UNVWATER THE WINZE & REPATR TIMBERING TO THE 600' LEVFL:

UNWATER WINZE; RETIMBER WINZE & STATIONS; INSTALL HOISE,

20000 BD, FT, LUMBER @ $50/11 - = =~ = = = = = = = = 1,000,00

(FOR 450, STATION & WINZE) _ )

LABOR - 6 MEN 30 DAYS - 180 MAN SHIFTS - = = = ~ = 2,700,00

WEDGES, HANGING RODS, GUIDES, LADDERS, & MISC, — -~ 600,00

TIMEER & LAG 600 LEVEL STATION:

2000 BD, FT, LUMBER @ $50/M = = = = = = = = = = = 100,00

LABOR - 16 MAN SHIFTS - = ~ = = = = = - = = = - = 240,00 4,640,00
ITEM 6. — OPEN & RFTINBER WHERE NECESSARY THE_600' LEVEL: |

500 FT, OF LEVEL NEEDS 100 SEIS & AT 200 BD. FT. PER .

SET IS: : '

20,000 BD, FT, LUMBER @ 850/ = - === o = = - '1,000,00

LABOR - 250 MAN SHIFI‘S mm e e e i-e -~ 3,750,00 4,750,00
ITEM 7 — DIAMOND DRILLING FROM THE 5007 & 600! LEVELS, & ‘ |

DRIFTING & CROSSCUITING ON THE 600! LEVEL AS WILL

SUGGEST ITSELF AFTER EXAMINATION OF THE LOWER LEVEL,

1,160' OF DRIFTS, CROSSCUT & RAISE @ $15/FT, - - 17,400.00 - .

1,000 OF DIAMOND DRILLING @ 5/, -~ _5, ? 000..00 22,400,00

56,966,00

. & 20,166,00

OPERATING EQUIPMENT PER EXHIBIT 'C! SENT IN JUNE 11 =~ - - ~ - = -

90,452,00
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Form ﬁF—lO!{
(April 1951)

Budget Bureau No. 42-R1035.
Approval expires 6-30-51.

.s. DEPARTMENT OF THE lNT'OR
DEFENSE MINERALS ADMINISTRATION

2 e - c ] 3

. v
= d - ol s e

DO NOT FILL IN THIS BLOCK

APPLICATION FOR AID FOR AN
EXPLORATION PROJECT PURSUANT TO
 MINERAL ORDER 5, UNDER

DEFENSE PRODUCTION ACT OF 1950

Date received é."’_@?/{ =5 /

Participation
ALTOONA QUICKSILVER MINING COMPANY )
124 PRESIDIO AVENUE
SAN FRANCISCO 15, CALIFORNIA
Name and
L J P
pae _ MAY 21, 1951

Date of application __m_zl,__l%l ______________________________

Mineral or metal

FILL IN THIS BLOCK

Estimated cost . $91,000,00

QUICKSILVER T f;ercentage of Govérnment participation Y £ S

8
Location of mine ...._CINNAMAR MINING DIST

TRINITY COUNTY
CALIFORNIA

»

Date of filing MF-100 __MAY 21, 1951

otz [ 2E5TX

DMA Docket Number, if available

INSTRUCT{ONS

Read Mineral Order 5, Regulations Governing Government
Aid in Defense Projects, before completing this application,
Submit four signed copies of the application to Defense Min-
-erals Administration, Department of the Interior, Washington
25, D. C., or to the nearest field executive officer thereof, with
‘your name and address on each sheet of the application and

if you cannot answer it, so state on the form. Where the
space provided for answer is insufficient, answer on a separate
sheet, annex it to the application form, and refer to it in space
for nswer. If the application is approved, you will be pre-
sentedl with an exploration project contract on Form MF-200,
for your signature.

all accompanying papers.

*1.
*2.
*3.
*4.

*5.

If any question is inapplicable, or

THE APPLICANT
CORPORATION

Is applicant an individual, partnership, or corporation?

If a partnership, state names and addresses of partners. .

If a corporation, state names and addresses of officers, directors, and five largest stockholders. SEE FORM MF-100 ATTACHED

Describe_the minini and general business experience of (a) the applicant, and Y( bé the person or persons who will manaﬁe the
0

project. INCORP, 1875, PRESIDENT ASSOCIATED WIT PROPER$ g S, REPUTABLE MINING ENGR,
Are you the owner or the lessee of the property? OFWNER OYED.

property to the interest of the Government under the

6. If owner, state what claims, liens, or encumbrances, if any, are against the property. NONE
7. If lessee, attach a copy of the lease and state if it is in good standing.
NOTE.—It will be necessary to procure and attach to the exploration project contract agreements of claimants, lienors, en-
cumbrances and lessors subordinating their interests in the
contract. . oo . . -
8. Furnish current financial statement, showing assets and liabilities, and a profit and loss statement. INACTIVE
9. How much money is applicant prepared to invest in proposed project?

*If you have already answered these questions on MF-100, you are not required to answer the questions for this application.

Is it sufficient to pay your .part of.the cost of the
project as detailed in question 23 of this application form, in accordance with the regulations on Government participation
(Section 9 of Mineral Order 5)? YRS

16—64067-1
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« .
(Starch 1631) .s DEPARTMENT OF THE lNTE&R Bodget Bavess No. 42-R1025.
. s DEFENSE MINERALS ADMINISTRATION
‘ NOT TO BE FILLED IN BY APPLICANT
GENERAL TECHNICAL DATA
| FOR USE UNDER THE Docket No, @S /5 EHZX
DEFENSE PRODUCTION ACT OF 1950 Date received &=\ =5/
[ . ALTOONA QUICKSILVER MINING COMPANY I
124 PRESIDIO AVENUE
SAN FRANCISCO 15, CALIFORNIA
Name and
, address of
'L A .Ll applicant
pate .. MAY 21, 1951
INSTRUCTIONS cedoo _

This form is to be filed with Defense Minerals Adminis- ernment assistance that might arise under the Act. Sub-
tration, Department of the Interior, Washington 25, D. C. mit four (4) signed copies of the form and accompanying
It should be accompanied by appropriate application form papers. Name and address should be stamped or typed
when a specific type of Government assistance is requested, on each sheet of this form and all accompanying papers.
in the form of (1) loan, (2) purchase contract, (3) Gov- When a question is inapplicable it should be so stated on
ernment guarantee of a private loan, (4)XNEESHYOEX- the form. Additional sheets may be attached in answering
R O OO XN XS o Se i baay ¥ domox - any questions or in supplying additional information. (IF
mmwgﬂmw&w pri-  YOU CANNOT ANSWER A QUESTION, SO STATE.)
orities or allocation of mining equipment, and maintenance, If a question is answered elsewhere indicate where an-
repair and operating supplies, and S?) other forms of Gov- ‘swered. It is not necessary to answer it again.

GENERAL TECHNICAL DATA
Supply the following information on separate sheets, arranged, numbered, and lettered as indicated:

1. Materials produced:
(a) What are the chief mine, mill, or smelter products? QUICKSILVER
(b) What are the byproducts, if any? NONE |
2. Name(s) and type(s) of mine(s), mill (s), smelter (s), refinery (ies), pit(s), quarry (ies), drilling operation(s). Include old 3
names of property, if any. Show extent of workings, including the following: SER ATTACHED REPORIS. |
(¢) Linear feet of shafts. 600 : , ' . 7 .
* * (b) Linear feet of drifts and crosscuts. 10,000 FEET '
(¢) Linear feet of tunnels or adits. 885 m ' :
(d) Linear feet of other mine openings (explain briefly) SEE ATTACHED MAPS & SECTIONS, _ :
" Indicate whether mine is flooded or not. Describe any pumping problems. Give size or productive czaupacit:;,r.MINE IS FLOOIED
For each'operation listed above supply the following: ﬁ ?Mz%g ggl\-ﬂ |
(o) Distance and direction from nearest town and shipping point. &4 MILES TO CASTELLA, HOLD WATER
(b) Mining district. CINNABAR MINING DI‘STRI(% _
(¢) Township, Section, Range. SFC,22, T,38 N, R, 6 W., M.D.B.
. (d) County, State. TRINTTY COUNIY, CALIFORNIA -
(a) State whether or not property is now in operation, and if in operation, by whom operated. NOT IN OPERATION,
(b) Are you operating this property as: »
ZXX Owner. i ) -
1 Lessee.
i .Contractor.

5. Number of years in production .. SEE HISTORY ATTACHED.

If not in production or operation, estimated date when production will begin ONE_YZAR AFTER_WORK_QF REHABILITAT ION.

6. Experience of operators: 5 RESUMED, - .
Describe the mining and general business experience of (e) the applicant, and (b) the person or persons who manage the
project. APPL.ICANT IDENTIFIED WITH PROPERTY 25 YEARS, BEPUTABDEBEIﬁGNEW WOULD

7. History: . * ‘
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of prop

with reasons for suspension of operation. SEE REPORTS ATTACHED. -

(b) State briefly the known history and production of adjoining and neighboring properties. 3 SMALL MINES,
(¢) Furnish any available (private) reports that may apply to this application, including results of mine examinations,
" recommended exploration and development, and metallurgical investigations.

®

>

erty,
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8. Names and addresses of Officers, Directors, or Partners, and in addition thereto, the five largest stockholders if applicant is a

corporation. .
TOTAL OF
NUMBER OF SHARES LIFE INSURANCE
gfg&‘:‘ HELD IN APPLICANT CARRIED FOR
CoMMIS- N CORPORATION BE,NEnfr OF APPLICANT
SIONS,
BoNUSEs, ESTIMATED
(?;mi%mn TITII.E Rnlgglc\}in WNE’I‘ .
officer is also ORTH
Nawz Anp Avogass director indicate ariion | oursmeor Net Cash
by “D”) AND AF- INTEREST IN . Surrender
FILIATES APPLICANT Common Preferred Amount Value
DURING ﬁf:;rs
LAsT
FiscaL
YEAR
(a) (b) (c) (d) (e) ) (g) (h)
R, E, FROWENFELD PRESIDENT-D ) 67,004
e a R o oo . .| 25,086 |(Trustes)
nu u ~9Z, 000
. 2 .
FRANK ¥, LEE SECY,TREAS,-D -
T Bl o
W.P.REAGOR .
123 RICARDO, . PTEDMONT,CAL D ——
TOTAL oo XX XXX I I XXXXX|XXXXX

If more lines are needed continue on separate sheet.

9. Capital Stock Issues:

For Corporate Applicaﬁts

- NUMBER OF SHARES D1viDEND RATE
ITEM AUTHORIZED OUTSTANDING PAR VALUE OUTSTANDING LAST PAID®
(a) (b) (c) (d) (e)
Commbn stock $. . S I :_I_-oo ,900 SH _ISSUED
§9 784 0UB§'I‘ANDING
Preferred stock...___.. S $ S S _—
*Indicate period covered.
10. Production:
K PRESENT
KIND OF 1948 1949 1950 AVERAGE
ITEM PRrODUCT ToTAL TorAL ToTAL MONTHLY
(a) (b) (c) (d) (e)

. Quantity of product mmed or quarried (Short long,
metric tons; barrels; pounds; etc.)

. Quantity of product processed (specify unit of
measure and type of process) ..o
. Quantity and grade of product sold or shlpped
(specify units of measure)

11. Do you contemplate a change in the present average monthly rate of production? If so, state estimated maximum mont}ily

production and basis of change.

12. Ore or Miperal Réserves:
(a) Describe the ore or mine

SEE

ore reserves.

4

deposit briefly.

Accompany the application by any available report on the geology and
RIS ATTACHED.

16—68792-1






(b) If deposit is other than p’cer:

* . (1). Submit assay plans and/or sections showing location and size of proved (measured) and probable
(indicated) ore or mineral reserve.

(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve, as above, and show how
computed. Tabulated total ore reserve as follows:

TOTAL ORE OR MINERAL RESERVES

METAL OR

MINERAL RECOVERABLE ESTIMATED COST

ORE 0R MINERAL RESERVE Esa}g;gmn CONTENT G“gii ¥3"““E UNIT VALUE OF PRODUCTION
PER ToN ? PER TON PER TON
(Grade)

(a) (b) (c) ) (e)

Measured (proved)

Indicated (probable)

(¢) If placer:
(1) Give estimated total yardage and average marketable mineral content of each deposit.

(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit
logs of each hole and test pit with depth and average value of each.

(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion.

(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth,
uneven or rough.

(5) Describe overburden, stating whether loose, tight, or cemented; fine or coarse textured; furnish estimate of
average thickness and total amount.

(6) Tabulate the reserves using the form outlined above for ore or mineral reserves.
13. Access Roads:

Give road distances to shipping, supply and residence points, stating kind and condition of roads.

24 Miles to Castella, New rozd in excellent condition.
14. Water Supply:

State source and quantit cv of water avallable for ;éeratwns and whether sufficient for all seasons of year. Suff :|_c:1:en't
for all seasons, Current permit O cu.ft, per second,
15. Power:
State amount of power used, rate per hour, and source thereof. Oregon-California Power Co. -
16. Labor:

State number and classes (miners, muckers, millmen, etc.) of men employed during a recent representative payroll period.
20 to 30 men,
17. Equipment and Facilities:

Describe present equipment on the property, including buildings. (State condition.) List major pieces of equipment
now owned or controlled and in serviceable condition available for this operation. 4 houses in need of repair.

18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain.
CERTIFICATION

The undersigned company, and the oﬁ‘iclal executing this certification on its behalf hereby certify that the information con-

ALTOONA QUICKSILVER MINING COMPANY

(Name of company)

MAY 21 1951

(Date) (Title)

Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation
to any department or agency of the United States as to any matter within its jurisdiction.
U. S. GOVERNMENT PRINTING OFFICE 16—63792-1
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C.N,SCHUETTE
CONSULTING MINING ENGINEER
6590 BARNETT VALLEY ROAD W,
SEBASTOPOL, CALIFORNIA

Nay 18, 1951

Mr. R, E. Frowenfeld .
124 PRESIDIO AVENUE
San Francisco 15, California

Dear Mr, Frdwenfeld:

‘ In accordance .with your request to me on April 30th, I have
carefully gone over all the data that I have which relates to the Altoona Mine
in order to aid you in obtaining government assistance for exploration of said
mine thru Mineral Order 5 under the Defence Production Act of 1950 and especially
to furnish you the answers to questions 25 and 24 of Form MF-103,

, The Altoona Mine has a very good production record snd ranks
as the 12th largest quicksilver mine in California in point of total production.
The greater part of the production was made before 1900, It was idle for many years
due to its isolated location, In recent times, new roads, trucks and a power line
to the property have largely removed the handicaps of isolation, - '

. " "The mine was last in operation in 1943-44 when it was equipped
with a 25ton per day reduction plant. This operation was handicapped by inadequate
financing and partly by indifferent management, For the first § months of 1944
(151 days) of which I have a detailed record and during which time the mine operation
was in competent hands, an average of 21,7 tons per day was treated in the plant,
producing 739 flasks of quicksilver from ore shat had an average content of 17.1
pounds of quicksilver per ton, This gives a fair idea of what the mine can do when
properly operated and certainly suggests that it merits exploration and development,

' At present the mine is closed down, the collar of the shaft has
caved, the mine is full of water and all machinery used in former operations has been
removed from the property.

, ' In order to explore and develop the Altoona Mine it will be
necessary to rehabilitate the camp, = There are four houses left on the property, one
of which is the cook house. .These are in need of repair., A new water line to the
camp, roughly one mile long, will have to be installed. I estimate that a total
crew of ten men will be needed to open the mine and do the necessary exploration work.

The order in which this work should be done i8 as follows:

1, Rehabilitate the camp, houses, water line,
power connection, : ‘

2. Repair collar of shaft, Erect headframe.
Install hoist. = | ;
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5. Unwater the shaft and repair ghaft to the
450 foot level,

4. Open and retimber where necessary the 450
- foot level to the winze, (This waes last
done in 1948,

5, Unwater the winze and repair timbering to
the 600 foot lsvel.

8. 'Open, and retimber where nacessary the 600
foot level,

7., Diamond drilling from the 500 and €00 levels
a8 suggested by E.E,Erich in his report of
July 1948, and drifting and orosscutting on
the 600 level as will suggest itself after
exemination of the lower level.

Eguigment needed for th§<wotg of exploring the mine:

'10-tons 16 1b, rail, with plates, bolts & spikes - - - — - — — = — - = §  2,000.00
1000-ft., 10" #22 gauge, galv. air pipe, 887,00 - -~ - = ~= ===~ 871,00

1 - 10" American Blower, with 5 HP motor and starter --------- 410,00

1 - 50 HP Single Drum Mine Hoist, capacity 4000# at a rope speed of 400 ft.
per minute, complete with drum ‘controller, sheave wheel and cabls, all
reconditioned ----- eI T Tttt 1,750,00

1 - 440-Ft. Ingeraoll-Rand type XB-2 compressor, size 15 - 9 x 12,
complete with 75-HP motor, starter, air recelver and necessary

piping, sll reconditioned - - - - - - - -——- - e mmmm - 2,250,00
1 - 12504 Ingeraoll-Rand type EUA single drum air h&ist, with 300 ft,.

1/4" cable, all reconditioned = = = = = = - = - - == == = - - -- '400.00
3 - Sulliven Jackhammers, 557 late machines (365) = = = = = = ='= = = = 1,095,00
2 - Sullivan Jackhammer mountings (180) - - = - - = = - - ﬁ-’ ———- 360.00
2 ~ Sullivan Sets Column Bars, 5" with arm, saddle (150) = = = = = = - 300,00
5 - Pes. 50 Lgths 5/4-‘" Mr Hose Cpld (82) - - - = == = === == = = 96.00
$ - Pes. 50' Lgths, 1/2" Water Hose Cpld. (28) - - -.- - - 89.00
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e

5 - Sets 1" Q0. Drill Steel, Thresded and Shanked:
21 @ 4.75; 42" @ $6.20; 60" @ £7.60; 72" @ $8.50;
Potal $27.00 = = = = = == = = = = = = = S TR I 135,00

500 - Timkin Bits, three gauges @ 44¢ — - = — = = = = = == = — = === 220,00

1l- Sullivan Diamond Drill, Model HS-15, Air, outfit complete (500') - 2,100,00

1 - Blacksmith Shop outfit, toolé, etc, ety = = = = = == - = - = = - 500,00
7000 Ft, 2" Standard Black Pipe, NEW $54,27/100' = - - - = = = - = - 2,399,00
8 -~ Mine cars, 16-Ft. 18" ga, roller bearing (200) = - -~ - == - - 1,600.00

1 - "Leyne & Bowler” Deep Well Turbine pump #1-C-20 Head
: 450-Ft; 8" Column, 450-Ft, 1-11/16" Rods, #10 - '
.14~ Stage bowls; with .75-HP. Motor, 1750-r,p.m, with
- starter, delivered, Redding, Callfornia, - ‘ : T
. This pump good for 500/gels/min. for 450' Head, - = = - - = - = = 8,325,00

(6" Column, 200-Ft,) 200 Ft, 1-3/16" Rods. - .

#10 = 7-Stage Bowls, with 40-HP Motor, 1750-rpm.

Capacity: 500-Gallons minute,. for 200-Ft, Head.: b

Price, delivered cars; Redding, California = = = = « = = = = = ~ -3,255,00

1 - "Layne & Bowler" Deep We1l Pump, Turbiﬁe,-#AaG*20~Héad,

1000 - ft. electric cable @ $1.25/f4% -~ = - = = = = - = - = -5 - - 1,250,00
1 Truck = —m S o == m S mmmm = m - ia---=-=-=  2,500,00

ﬁeposit 5n Power Conpection — = = = = = = &' = = = = = — = = = = == 3,500,00
($2,500,00 of this deposit returnable) : S '
TOtaltc o 4 ¢ 0 o,"d .o . .o'o I L A ¢ o e s o & o 55,185000
'.NUEEt-'I éﬁquoting specific items of equipment on which I
.. obteined prices. If other mekes are preferred the
price should be abdut the same. .

" phus the total outlay for the necessary machinery would:pe'abput.- $5,200,00 -

‘The rehebilitabion of the camp would cost sbout — - - - ~ = == 5,000,00
Timber end lumber would cost about < = = = = « = = = == = = == . 2,500.00
‘Miséellandous tools-snd supplies - - - - — - - e === === -.2,000,080
Engineering, aurVeyinggnconsultants,'etca e m s 1,900,00

" A crew of 10 men woiild éome ‘about at followss. -
1 - superintendent - - - - $500/ month -

1 - cook = = = = == = = = 300

1 - hoistmen - —=. - = - = = B850
'1'- pump msn & mechanic - 350
2 - minerg - - === = = = 800

2 - muckers - - <= - =~ eog

2 - timbermen - - - - - - 600 -

TcrAL o o e o e o e Q‘l P 5,500; mollth : .

POWER' o o @ o 4 & o @ . 500 n ‘ ) .

» ‘ 5,?800§ " for 1 year - - - - - - — —_45,600,00

GrandTOt&l'......'.'..'...6...’...‘6.-......'90)200000‘
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The unwatering of the mine and the rehabilitation of the
workings down to and including the 600 level should not take more than 6 months
and an additional 6 months of dismond drilling and drifting and crosscutting
should suffice to give a comprehensive picture of the ore expectation in the
lower workings of the mine,

If the preliminary work of opening the mine can be
accomplished in % or 4 months the extra time :and money will be available for the
search for ore, which should be an 1ncentive to proceed as expeditiously as
possibleh

: Thus en equitable exploration of the mine could be accomplished
in about one year's time at an estimated cost of about $30,000. On its reeord, I
conclude that the Altoona Mine merits the eypendlture of such & sum for exploration,

Sincerely'yours.

C. N. SCHUETTE
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[/ Audited XQF ANALYSIS SHEET - DMEA PROJEC,;, [77 Actual Cost

[/ Certified Analysis as of /2-S5 -3 6 [/ Agreed Unit Costs
Incl, Voucher for
Name G/t porma Qwcksiler Sning Co, Docket No, DA /258 X
State /s Forria Commodity ~7rrzery/ Idn-E No. _ 7/
AUTHORTZED COMPLETED g
OPERATION — Units Cost Units Cost NET COST
B / ' ’
Drifting & Crosscutting 4760 /7 #o0.00 : -_ —
Raising
Shafts
Winzes
Drilling Q'ﬂ;ﬂ 0/7/ — —
e oY ~ /, 000 S, 000,00

(Specify) g ,

Surface Excavation

Underground Excavation

oads and Trails

3 .
erating Equipment Purchased 33,458¢.co

face Rehabilitation & Repairs 13,558 50 —

nderground Rehabilitation 15.607. 52 - , _
"\ Building, Improvements, etc, —_ _

her (Specity) FBwer | Gocooo L — 1
Totals  # b, £52.00 e

% f‘e J 2%0/35/@@ D?é C@r)?g/’g@ 7‘
?7/@@@4@/77‘” -eyeéqf’@f/ 4/2/?@/

Prepared by

71626
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UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS ADMINISTRATION

Office of WASHINGTON 25, D. C. 1012 Flood Building
Executive Officer 870 llarket Street
DMEA Field Team San Francisco 2, Calif.
Region ITI Air Mail

April 15, % 2.
7 '

Memorandum

Tos Frank E. Johnson, Chairman, Cperating Committee, Deﬁgnse“*iwarm“
Minerals Exploration Administration, Washington, D.vﬁi*ij7;

Froms Executive Officer, DMEA Field Team, Region IIT

Subject: Docket DMA-1258X, Contract Idm-E91 (Mercury), Altoona .
' Quicksilver Mining Co., Trinity County, California.

Reference is made to your air mail memorandum dated
April 3, concerning the captioned contract.
|
|

In line with your recommendation, I had Mr. R. E. Frowenfeld,
President of Altoona Quicksilver Mining Company, sign the six copies of
an agreement of rescission which previously had been 31gned for the
Government by Mr. Mittendorf.

In returning the signed:copies to me, Mr. Frowenfeld wrote
in part:

*T have signed and am enclosing the original and
four copies in accordance with your request. When the
legal difficulties with adjacent owners have been over-
come, we shall file another application which we note
will be accepted without prejudice. .

"This procedure is very much appreciated, as well as
the cooperative understanding of our situation shown by
Mr. Mittendorf and yourself."

The original and three copies of the signed agreement are
attached herewith. MNr. Frowenfeld retained one copy, and another
copy is being sent to our field engineers at Reno. We will expect
the finance officer's copy from Washington shortly.

H. C. Miller
Executive Qfficer

Attachment DMEA Field Team, Region IIT

Copy to E. H. Bailey, USGS
A. C. Johnson, Reno, Nev,

VAR /

{
~
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UNITED STATES

DEPARTMENT OF THE INTERIOR //’%//

DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25,D.C. |4

BIi Aa 11
. . /
APF &
ire He Lo ilier, ixecitive (fficer 0 e
erion w’.,, o rield Tear
1012 “lcod tuilding ey ocket - 2‘;“», Idn=-9: (®ren
T farzet - ireet /ltoona w;cx%uwr -Aning CprpEERy T
-an irancisco ?, {#1lifornia “rinity County, Uslifornia —

‘par Fr. [iller:

« ckiowledpenent. ir wade of yo r pemorand:n of larch 2h, 1952,
concerniar ihe captioned covireci.

€ ¢.ite a:rec wiih you thet this sgency ot been v ry seniont
Wil e ro . rrovenfeld, sresident of the . iroous .uvickrilver -ining

(o:sany, in allowing rde ceiwprny Ze rocr tiingte ar to ihe deie ou
vhich the work iader the contract woild be siarted,

e have learned indirectly vhat the 21ltoona .uickeilver “ining
Lorpeny becar se ot legal diffleilties with adjacent ownerr 1.ill be
inable Lo f117111 the terrs of 1he contract ar 1o the date on wnich ‘he
projecl rhouluy be coimenced and ierminats ., #e iLherefore recomrend
inat the coniract be rescinded, e believe that by uvoling this it will
poreil the company tu arranre ite aif'.mrs enu Liien file anviher spplication
-ithoit srel alce.

e arc encloring rix copier of 21 acreement of recciesion
Agned vy the Jeilng comindetrestor, Plesre have the operator cipn
Lhir grreeest eng thon udeiribitwe the copder according 1o the dise-
ieite tion of the oripincl couiract,

“Ancorely your (//
t\>
(signed) FRANK B, JOuwsen.. . )
{hairman, Operiting vom i lee
~efense “inorals .oloration
. ‘{i(.:l« 708 v 6 ) ;dmifxi?tl‘aiion
' HFKeller/jem

Jo H, Hedgegﬁg@? 3/31/52
cc to: Adn. ieading #ile

RN R

TemoeTy 1. rrezt of ines — Docket ..
' “[_k %o, Pe Thay’ef );3 Mesrrs. :.l.McKnight, Rm. L20LGS
e % Lliis
TiTher, Looloricel . Lrvey 4 ) , Keller

Miss H.M.Meyer, km. 3623
OCperating Committec
¥ield Team, seg, III
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- UNITED STATES

DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS ADMINISTRATION ¢ 7/

WASHINGTON 25, D. C. %

warch 28, 1952

MEMCEANTY ¢

To: Ce G, Mittendorf

from: 1, I's ¥eller (/‘//
. A\<b

Gubject: Docket IME-1258 (Yercrry)
(ontract Tdm-:91
#itoona i uicksilver ‘ining (o.
“rinity Couniy, (&alifornia

- Heference it made to the atiached letter fromvxr. He Co Filler,
and ovr letier of this datle to him on the capiione:i subject.

‘e discusred the question of this contract with Mr. tam
¥illiston, President of ihe Cordero ! ining (ompaiy, who inforred us
that the coniract covers not orly the claims of the applicant, but
alro adjacent claims. /it oreeent the ouner of those claims is not
willing to enter intc the coniract by leasing his claime to ilhe
aprlicaui or by entering as a party teo the contract. It is therefore
our opinion that this difference may be cleared 1o riore qirickly by

reccindi:g the coutract.

Y, . teller

HFKeller/jem

cc to: Adm. Reading File
Docket )
Ellis
Keller
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UNITED STATES

DEPARTMENT OF THE INTERIOR LR 2L 1UBZ
DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25, D. C. 1012 Flood Building

Office of 870 Market Street
Executive Officer , ) San Francisco 2, Calif.
DMEA Field Team

Region III Air Mail . March 2, 1952

Memorandum

Tos Frank E. Johnson, Chairman, Operating Committee, Defense

Minerals Exploration Administration, Washington, D. C.
From: Executive Officer, DMEA Field Teaﬁ, Region III

Subject: Docket DMA-1258X (Mercury), Contract Idm-E91 -- Altoona
Quicksilver Mining Company, Trinity County, California.

Reference is made to your subject letter dated March 20,
1952,

The subject contract has been one that has given me
considerable concern. The contract was mailed to the applicant
from Washington with a covering letter from Mr. Mittendorf dated
July 31, 1951. On August 31, Mr. Frowenfeld, President, Altoona
Quicksilver Mining Company, wrote Mr. Mittendorf that he "has been
in continuous negotiation since receiving the above contract on
August 6th and these negotiations have not been completed to date.
Also taking into consideration the winter conditions, I feel that
I must respectfully request that the contract be advanced to
June 1, 1952.n

My memorandum to Mr. Mittendorf dated September 18, 1951,
subject: Docket DMA-1258X, Altoona Quicksilver Mining Company,
gives information requested of Mr. Frowenfeld by Mr. Mittendorf in
his letter to the company dated September 12,1951.

- Nothing further was heard from Mr. Frowenfeld so I wrote
him on September 12, calling his attention to the need for amending
his contract if work is to be done under it, as the starting date
expired. On December 20 Mr. Frowenfeld wrote that nothing definite
had taken place at Altoona, but that the situation appeared more
hopeful than at the last time he talked with me.

On January 30, 1952, I again wrote to Mr. Frowenfeld, asking
what progress was being made toward commencing the exploration work at
the Altoona Mine, and on February l, he replied that "Progress in
negotiations to carry out the above exploration program has been
delayed by an extended trip of one of the principals. However, I






believe I shall be able to give you more definite information with-
in a short time." Nothing further has been heard from Mr. Frowenfeld
to date.

I have been lenient with Mr. Frowenfeld, realizing the
jam he was in, but every time I talked with him it seemed he was
just around the corner from getting straightened out. I understood,
also, that Mr. Sam Williston, President, Cordero Mining Company, on
one or more of his frequent trips to Washington, had discussed the
Altoona matter with Mr. Mittendorf so I believe he (Mittendorf) is
familiar with the reason work on the contract has not been started.

With Spring just around the corner and the possibility
the work may soon be started at the property if no legal obstacles
serve to prevent it, I believe that we should now demand that work
be started within a certain specified time .or the contract cancelled.
I would welcome a letter from you to that effect so that I would
have that additional support to my contention that action is imperative.
I have not been too firm with the applicant mainly because I understood
that Mr. Williston had discussed the matter with Mr. Mittendorf, and

‘not having heard from Mr. Mittendorf I concluded it was his intention

to wait awhile longer before definitely deciding the next course to

také.
17 T. Miller

Executive QOfficer
DMEA Field Team, Region IIT

Copy to E. H. Bailey, USGS
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WASHINGTON 25, D. C.

Alr MATI
AT ——————

Mr, He Lo ‘iliepr
xecutive Ufficer, ..egion LII
s Tield Jeanm

1012 . lood uilding ResJocket tc. .0 =1255 (Mercury)
870 zar.et .ireet ' Tdm- 91
+an Mranelireo 2, {(#lifornia sitoona uickeilver Cindng Co.

.rinity County, talifornia
sy ir. “iller:

_ (ontract number idm-:91 was ripned on Juiy 31, 19-1,
#hi.: the operstor was supposel tc have commenced work onh the project
within inirty iays. ‘A& we have roceived no notific: tion 1hat vhis
contr-ci war conceled by eivisr the cperatur or your ageney, nor
hav: we received any infarmation concerning work done on this
project, we woulu apureciate it Af yoo would ruvire us= 0 ihe
vrepent status o 1the :ubject (oniract.

. incerely rours, Pl

3|0
(cigned) FRANK B. JULS0N
thaipssoy Lnerating Lomnitiee
Jefense dnerals .xplorstion

Keller

sdministraiion
AOURLY U ‘ HFKel:er/jem
To B bov . "
(e 3/13/52

Vember, | reau of ~ineg - oc to: ﬁodmk féeadinz File

_ L - cket v
| . I. P. Tnayer (NB) Nesers. McKnight,ET Bm. L2ok GS
“ember, ~eolorical Trwey kllis

Migs H. Meyer
tield Team, Region III

S

Johnson, ¥.k. Em. L62h (6 ccm)
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DEPARTMENT OF THE INTERIOR / /o /’/
R
REGITONCHK
DEFENSE MINERALS ATMINISTRATION
OFFICE OF 1012 FLOOD BUILDING
N N 870 MARKET STREET
Executive Officer SAN FRANCISCO 2, CALIFORNIA
DMA Field Team :
Region III Sept. 18, 1951
Memorandum
To: Ce Oe Mittendorf, Director, Production Expansion Division,
Defense Minerals Administration, Washington, D. C.
From: Executive Officer, DMA Field Team, Region ITI

Subject: Docket DMA-1258X
Altoona Quicksilver Mining Company

On September 12 you addressed a letter to Mr. R.E.Frowenfeld,
President, Altoona Quicksilver Mining Company, in reply to his letter
to you dated August 31, requesting that the date of his exploration
project contract be advanced to June 1, 1952. Copies of both letters
are acknowledged.

Mr. Frowenfeld called at the office yesterday to try to
explain to me why he requested advancing the date of his contract.
The story as I got it is not too clear, but this is the way it was
told to me. Mr. Frowenfeld has been approached by the Cordero Mining
Company to direct or take over the property. Cordero, however, has
brought up the thought that inclusion of some adjoining property is
essential to underground operation of the Altoona mine. The adjoin-
ing property owner, however, so far has signified that he will not
cooperate, and it appears that apex rights may ultimately lead to a
law suit if Altoona went ahead with its contemplated program..

, Sam Willlston is working on the deal whereby his company,
the Altoona Quicksilver Mining Company, and the adjoining property
holder may get together. It will take time, however, to clear old
titles and consummate a satlsfactony tri-party arrangement.

Mr. Williston will not be back in San Francisco until about October 1,
SO my advice to Mr. Frowenfeld was to wait a while longer and see what
E?ﬁpens. In the meantime, no work is being started on Contract Idm-

ESL.

*

/ H. C. Miller
i Executive Officer, DMA Field Team
' ‘ Region III _
Copy to: E. H. Bailey, USGS ' /‘
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WASHINGTON 25, D. C. '

AIR MALL |

sep12 1861 7 &

Altoons Quicksilver Mining Uompany
T Treildls Avvue QO
San vFruncisco 15, California

kes locket No, TwA - 1338X

Ieay Mr. Frowsnfeld:

This 1s in reply to your istter dated August 31, 1951
by which you request that the subject sxpleration contrset be
revissd so as to "adwance the contrset to June 1, 1952."

An examination of your {ile reveals that your centract
w.3 dated July 31, 1951 and provided for & peried of twelve months
within whish to complete the approved exploration preject. Con-
sequently, under these provisions, the termimation date of your
contract as now written is July 31, 1952, It is ret clear to
shis office whether you are seeking an extansion, or possibly en
ineresss in the period within which the werk must be completad,
or both., In the ciroumstences, and since the Regional Field
Offlces have resently been delegated authority to make certaln
revisions, it iz my suggeetion that yeu contaet vy. H. C. Miller,
Exeoutive Of7ioer, IMA Fisld Team, Weglion III, 10i2 flood tullding,
$70 Market Street, .an Francisco 2, California, in the matter.

sinoerely yours, 3'
C. O. Mittendorf ﬁ °f / ! 4

fa 7, ¥ittenctorf, director
vroduction Fxpansion "ivision

COMittendori/jem

9/11/51

cc to: Adm. Reading File
Reports & Records /~
Hessrs. Mittendorf, Olund
¥r. Fllis
¥r, Bourret

° M¥r, UYoKnight

¥ield Teum, Rez. III (2)
Docket
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San Francisco, California
August 31, 1951

Mr. C. O. Mittendorf, Director -
Production Expansion Division Belozes [Tozty probsrnsig
U.S. Dept. of the Interior FC2ilon Bl B,
Defense Minerals Administration S
Washington 25, D. C.

RE: DOCKET NO. DMA - 1258X

Dear Mr., Mittendorf:

I have been in continuous negotiation since
receiving the above contract on August 6th and these negotia-
tions have not been completed to date. Also taking into
consideration the winter conditions, I feel that I must
respectfully request that the contract be advanced to June 1,
1952,

Yours very truly

REF/g R. E. FROWENFELD, PRESIDENT

124 PRESIDIC AVENUE
SAN FRANCISCO 15
CALIFORNIA

g Wtee b 8

<30 ‘NOLONIHSYA
%&NBLS\NNQVBQ
STEUININ ELLEE]
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. UNITED STATES 1hg et
DEPARTMENT OF THE INTERIOR %#
‘ OFFICE OF THE SECRETARY ' V4

. WASHINGTON 25,D.C. - b R

“‘Hemorandum »}&»PJK : ‘  (:i zQGL

Director, Production Expansion Diviaion .

‘_Froni, ~ General Counsel

"','.Sub,je"c;. Altoena Quicksilver Cmany»explomtion
Ll contrnot—»nocket lo. 1258x

. . 7The eontract in the captioned caae 1s approved f,
.'aa to Iegul rorn and aurticioncy tubJect tos

1. COrrnccion or the riguron lhoun 1n \
~ Exhibit "A" so that the total agrees with thc
~  total amount of the contract. Any necessary
- information contained in the additional
. information sheets of July 16, 1951, also
" attached, should be 1ncorporated into the ,
- . exhibits and the additional information sheets
. should be eliminated, or& 1! thcy must bcrkcpt, ~
;rererenccd in Bxhibit "A : =

» ‘2. A showing in xxm.bit "c " of whether
‘the items there listed are to be rented, sup-
plied by the. Operator, or purchaae&.

e 3. Dating a8 of the day or delivary to . -
L  th£ prospectivc Oporator. | o R

Your file 18 returmd herewith. :'

T k3 W’"“nﬂ

3. L. Hofflund
-~ General COunsel

 Attachment = . ..

- RRGuthrie/em L e
Copy to: Jv L.,Hofflundi?wu

© ..~ "R.’R, Guthrie L
- Files S
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UNITED STATES -/
DEPARTMENT OF THE INTERIOR _ (//}/
DEFENSE MINERALS ADMINISTRATION ™ w/go{ﬁ

WASHINGTON 25, D. C.

 July 31, 195L [

AIRMAIL S

_ Altoona Quickmilver Mining Co. A |
~"124 Presidio Ave.
‘San Francisco 15, Celif, | o S

Attention: Mr, R, E. Frowenfeld
Gies Docket No, DMA ~ 1258X

éant).omn S

Enclosed find executed Exploration Project Centract No.
Ide-19L dated July 31, 1951, with attached kxhibits WA" MB® ¥CP
WD¥ WEH and gketch map; alse a set of monthly Progress Reperts
(MF-104). This report is to be submitied monthly in quadruplicate
to the DMA field representative in your area where additiemal
copies may bs obtained, :

Any questions appertaining to this project should be
referred to Mr. H. C, Miller, Executive Officer, DMA Field Team, :
Regiom IIT, 1415 Appraisers Building, San Francisco, Californis, _ =
Please notify Mr. Miller when you begin work on this prejest,

A press release dated May 14, 1951 on “Questioms and
Answeys on the Minerals Fxploration Program® is also enclosed for
your infermation, o ,

Singerely yours, | .~(5'
C. 0. Mittendor® <\ r}/

G. 0, Mittendorf, Director
Production Expsnsion Division

rnolosures-7

EWEllis/jem
cc to: Messrs. Mittendorf-Olund //
' Reports & Records /=~
Docket
Lyon
- Bourret
- Ellis

HCMiller, Region III
Contract Service Sec. GAO
Field Finance Sec.

Miss Terry

~ ' ' .,» ) B
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July 31, 1982f-

0
0

Ny. Frank l(chtee, Jr,e
Contract Service Section
General Accounting Office
Washingten 25, D.C.

Res Docket DMA- 1258X
Exploratien Project Contract
Idm~E9L
Aitoona Quicksilvey Mining Ce,
San Francisco 15, Californis

.Dear m-. MeAtee : »

Enclosed for rocordin"g in your office is the original,
aig:ed copy of an Exploration Project Contract Aexeeutad between
- the operator named in thé above reference and the Government of
the United States.

Sincerely ybﬁra,

A3/
C. o. Msttendorh, :

Ce 0. Mittendorf, Director
Production Fxpansion Division

Enclosuresl
EWE1lis/jem -

cc to: Adm. Reading File :

- ire Mittendorf-ir. Olund
Mr. Bourret
Mr. Hosted - AEC
Mr. Lyons
Mr. Ellis

~ Reports & Recordsg/
Docket
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DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS ADMINISTRATION Na I@

WASHINGTON 25,D.C. WNSC a%_

Nr. Ho Co Miller
Bxecutive Officer =

DMA Field Team, Region III
1415 Appraisers Building
San Franoiseco, Califoynia

_ Deay My, Miller:

AR MALL

Re: Docket DHA- 12581
Exploration Project Contract
Idm=E9]
Altoona Quiokailvor ¥ining Co.
San Francisco 15, California

Enclosed for the use of your office is a copy of the
‘contract covering the subjest exploration project, which has been
signed for the Altoena Quicksilver x.tn:lng Company and for the

Defence lﬁ.ncruls Aﬂum:latration.

A cepy for the Rogional Finance Officer will be forwarded
directly by the Washington F:I.nmca mmm s together with aecounting

instructions.

Enclosure~1

" EWEllis/jem

cc to: Adms Reading File
Mr. Mittendorf-0Olund
Mr. Lyon
Mr. Billings
Field Team - Region IIT
Mr, Ellis

Smoéroly yours,

©. 0. Mittendorf _ "\,» J/

G. ¢33 mt“ﬂmg s Director
Production Expansion Division

Miss Terry - Wash. Flnance office

Reports & Records & 5
‘Docket
Mr, McKnight
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July 31, 1951

Hndrm dun

701 Mr. Francia Be Speakor (Room 2465)
Requirements Division

FROM:  C. O. Mittendorf, Director
: Production Expansion Division

~ SUBJECTs Equipment requirements necessary for
' Altoona Quicksilver Mining 60.
Doeket DMA-1253X

Attachod hereto is a lirt. of the equipnent noccuary for subject
contractor. ‘

KAME AND ADDRESS

Altoona Quickannr Mining Go.
124 Presidio Avenue ' ‘
San Francisco 15, California

MINE NAME:

_ Altoona Quicksilver iiine
Trinity County, California

COMMODITY ¢ mrcm‘y - S | C. 0. Mittendorf
| COST QF PROJECTt 390,;52;;04 S {\3\\;\

' - EWEllis /Jem

.cc to: Adm, Reading Flle
" Mittendorf=Olund
Reports & Records /
Docket .
~Ellis
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\ UNITED STATES Y |
' DEPARTMENT OF THE INTERIOR ;
.DEFENSE MINERA.LS ADMINISTRATION < RS f “':

WASHINGTON 25, D. C. . . /W— .
et 7 :

July 25, 1951 S N S

MEMORANDUM , _ @g@ﬁ@&ﬁs ______________________
To: Director, ProductionﬂExpansion Division
Frdm:v Director, Supply Division

Subject: Altoona Quicksilver Mining Company
"Trinity County, California
Mercury - IMA-1258X

Under date of Mayfgg, 1951, the Altoona Quicksilver
Mining Company submitted the subject application, DMA~1258X, re=
' questing a project totaling $90,452,00 for a government participation
of $67,839.00 (75%). Applicant will invest $22 613 00, -

The follow1ng factors have been carefully considered and
welghed in reviewing this application:

1. Criteria

(a) Additional sources of domestic mercury are desirable.

(v) B, T. McKnight, U.S.G.S. recommends the project,
- "as proposed, on basis of geologic probability.”
E. H, Bailey, U.S.G.S+, states "The mine is believed -
to offer better than average possibilities for further
exploration:", and "the request for government ase
sistance to unwater the mine and do further exploration

IS
Ny
=
s
~
Vs

in' the lower parts should be g1ven careful considera- ' " ;&

tlon,_ L

(d,d,e,f) Sufficient manpower, equipment, supplies and water
R are available. A Good road leads to the propertye.
Electric power is available from the Oregon-Callfornia
Power Company.

(e) The ¢ompany prop&ses to employ e reputable mining.
: engineer to direct the work. He should be acceptable
to the DMA field team. -

2, ‘The'groﬁnd to be.inqiuded in the contract consists of two
patented and one unpatented lode claims, Altoona, Trinity and
" Blockade or Central, owned by Altoona Quicksilver Company «






 Thay cemprise lots h1-42-b5 in See. 20, ¥, 38K R.&V, K.D.X.,
- Trinity County, Califermie. !hn't are no nm ney nmbmcn
- against ths :pra)orty. .

3. The preject esn be cempleted v&thin one yoar fouewing date of
. sppreval.  Yerk will start within 30 doys fcnniag approval, -
- Estimated tinme schedule follovsiy
- 1% quarter - Rebsbilitste camp, shaft vellar, croet heamm
. install hoist and . UhwaVer and yepair shnf$,
. 2nd guarter ~ Reopwn faot level te winse, mutw r&m
Y and repady timbering, reepen 600 foot level.
374 quarter ~ Diamond drill frem 54k enéd 4th levelsi stard
. arifting snd oresssulsing om Sth end 6ah lmls, ag indicated
Wy stuly of veepaned workings.
Mh quarter - Oamplets diamond dvilling progran %o tota.}. of
1800 faet ¢f AX hole{ ocomplete drifting progres tc to¥nl of
1060 1ineal feot of hesdings; drive 100 7%. roise frem 6th $o
Jih dovsl 4n 93 vein. Drav wp desciled veport uith walmuon
of m« attataoa and m«ut %o DA, ,

b, ‘!.‘he projest muan of equipping, .due.taring snd nhauutauna
D4 mine sheft and necesass?y subsidinry workings % & dept of
600 feet to yormit explormtion by hesdings »nd dismend drilling
om She two lower levels, 1. o. 1,060 fest of crosscute rnd. &rit'u;
1,000 foet &f EX-holes ena 100 feat raise.. Kxaet locstion of
hecdings snd dismond dvill heles are to De cleared dy DMA- rield
hat. as they can e 1-.1& mt yrecisol.y onix aftor m.w 1: dmkrﬁ.

5. Ectin@te& ;cuts are m fouovu :‘ ' , _ R ,
{a) ?wor wxmaatioa | ,.f; L $3.5N.§9 e
() Osap rebodilitesion
(four wuildings, uwmzn m»p. S
and vatorlinn) - ST 5,699.00

$a) !‘urehnn of equipent ',7 P ?;. 33,086,900

(a) E}.octric pwu', 12 m:. 33550 | 60 C

(o) hint and hﬂumo Wtion. PR ‘
*hoft coller wepairs - ... W96R.00

(£) Eine rehabiut« tion 'Z;V ‘4‘ < - : 1‘*.‘*“'”

(e) 1,160 roet of dr&*‘tn m:scut S R
and mtse. a 33,5/1‘1:. {b‘bor - tmues) 17..W-°9 :






(h) 1,008 fect of Y dirpond - - .
Frili hola & $5/€%. - }M_.
Tatrl enat =" projset 90,452,060

“‘ﬂ ref"tra. 1‘5 iv reescuiende”’ Yo b the trod et g Uxioinsiom

b’uiuﬂn remntite - fors-l contoiof {-fe200:) witn ilscenn Culeksilver.
Hivdn Cornrng, whien 111 perrit the “vplie i de unuert re Yha follow-

o snaﬁi“iv m;{slr St ~laps the Jince describw ~bovel

.ﬁ Hnr u"«."t‘ )

{1) . EehaiAldt e eaup, dew Lip. ot o0g '
- ree »v*&lh e

RS 2 S0 S U win:a r**ﬂ* Ni”f’& i va'tm“ S
{2} ':-J:mve’ ,060 frot o rvv}mc‘xts mé 61“.?&.
‘ 2) ?iw 149 fout ro iae. ,

itf)fi‘:a-m 2 ~ooo :ﬁm of T g Jnn 1 e,

{5)  ‘raw up report ev: i mt ru*zl*x oLt hwec, with mayi.

peary = datn oo drill luga =4 #bwdt preaptly to WA,

em-Lyan, Arector
T Supely Sivision

b(iordon.ez :

Go*a;f ‘b(s. Mminutrz tor's ‘*r‘\pmv 3‘119
. sit’ports rad’ Recorés gﬁr'mcn
) :'N!‘. I:‘Von ‘ .
e, B, Yever
el Tean EH
o ;!" Bourret .
‘ .t.li 8 \/
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San Francisco, Calif
July 1€, 19851

Mr, Weston Bourret

Chief Miner & Rare Metals DH%HMEWT@FT" e
U. S. DEPT. of the Interior Defense Liinorats Aﬁ'E -[?m'?:g‘:
Washington 25, D. C. . . RE[:E;’VEDUﬂimefSﬁQﬁ

RE: ALTOONA QUICKSILVER MINE  JUL 78795
DA DOCKET NO. 1258X Liinon . sypope,

Execytiye Secr@fmy

Dear Mr. Bourret:

As T was uncertain of just what information
was desired in the breakdown requested in your telegram of July
3, I consulted with Mr,., H. C. Miller in your San Franciscc office.
He, in turn, consulted with Washington and Mr, Ernest R. Gordon
(Supply Division) has suggested that this be sent as is asttached.

Repeating my statement in Exhibit 'A' - at
present the mine is closed down, the shaft is caved, and the mine
is full of water. Therefore the amount of re-timbering and the
lower workings is very difficult to estimate in detail. After
consultation with Mir, C. N. Schuette (Mining Engineer who estimated
the originel amount submitted), the attached is his further '
estimate of the breskdown in detail:- with this footnote added by
Mr, Schuette: "Since the shaft and levels cannot st present be
inspected, their present condition is an unknown fector; and these
estimatés are based on experience with similar jobs of reopening
old mines,"

. Thanking you for the attention you have given
us, we are

Yours very truly

ENCL.,






Cffice of 1012 Flood Bldg.
Executive Officer 870 Market Street
DMA Field Team San Francisco 2, Calif.
Region IIT
July 16, 1951
P Air Mail

Memorandum'/”

To: Tom Lyon, Director, Supply Division, DMA, Washington, D. C.

From: Executive Officer, DIMA Field Team, Region IIT

Subject: Altoona Quicksilver Mine--Docket DIMA-1258X

Reference is to a telephone conversation I had with
Mr. Ernest R. Gordon last week regarding subject exploration project
loan application. In accordance with instructions given me by
‘Mr. Gordon, I got in touch with Mr. R. E. Frowenfeld, President,
Altoona Quicksilver Mining Company, and obtained from him a more de-
tailed breakdown of his estimated costs than had previously been sub-
mitted with his application.

Having satisfied myself that Mr. Frowenfeld's exhibits were
in satisfactory shape, I drew up, as suggested by lMr. Gordon, a set of

UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS ADMINISTRATION

— e m——

exploratien project contract forms, MF-200, and had lMr. Frowenfeld

sign themn.

~-.

Attached are six copies of the contract form, together with
Exhibits A to E inclusive. The date of the contract has been left
blank. Attached also is the original of a letter from Mr. Frowenfeld
to Mr. Weston Bourret, dated diy 16.

Attachments

N rei. ~

H. C., Miller
Executive Officer, DMA Field Team
Region III BEPACTISEAT OF THE BiéRiZ

Deferse [hincrals Admnlsis s
REGEIVER

JuL 181951

Copy to: Edgar H. Bailey, Geolozical Survey [ S S

Buozstwe Soorlory
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San Francisco, Calif
June 11, 1951

CEPLRTHENT OF THE LITCRION
Defense [inercls Admizistration

RETEIVED
Mr. Tom Lyon, Director .
Supply Division, D.M.A., JUNT 2 1951
U.S. Dept. of the Interior LAIIDON F. STRGBEL
Washington 25, D. C. Executive Secretary

Re: Altoona Quicksilver Mine
DMA Docket No. 158X

Dear Mr. Lyon:

In accerdance with your air mail letter of
June 4, I am enclosing Exhibite "A" to "E", inclusive.

Thank you for sending me contract form MF-200,
which I have given careful study, and for suggesting that I dis-
cuss this with Mr, H, C. Miller in your San Franciscc field
office. I have found him to be most cooperative and very helpful
in the preparation of these exhibits.

The delay in sending this data to you has been
caused by the necessity of getting additional photostats of the
map, The four sets meiled with application forms MF-100 end
MF-103 were the only copies in our file.

Plesse accept my appreciation for the attention
you have given this application.

Yours very truly

ALTOONA QUICKSILVER MINE

REF/g R.E.FROWENFELD, PRESIDENT

Enclosures
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. . FILE COPY
) SURNAME:
UNITED STATES L}

DEPARTMENT OF THE INTERIOR

. DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25,D.C. |

m’b, 1951 . [ ESSNRN— )

3'. R gﬂ?mugf% President
toems Quicksilver Nining '
ok Freaidis & Compaxy . I

Saa ?rmino 15, California

Re: Altooma Quicksilwer Mine
A Dooket No, 1258x

. Dear Mr. Frovenfelds

& exploraticn applicationm, IMA Dockst
¥o. 12581. dated May 1951, for a $91,000 explerstion
m:mmmmmwmmmmmm- Branch
of the Swpply Divisionm.

Mmafmmmhm}u&m
pwnqmtituﬁlmmmwmmmmforw
mtion., I am attaching hereto eontract form (MF-200) which
I suggest you review carefully at this time. I ths event
your project is approved the next step is to draw up a contrects
ualess ths exhibits referred de (Exhibits 4 te E imtlusive) are
ccmpleted in detail, including maps, wmecessary delays will
result, IwﬂdWMmmtmmmm
material Immediately snd forward to this office, in qued-
ruplisate. Flease contoct our San Francisco field effice,

Xr. Ho Co Milier, in the evext you ars in dowbt regarding

anyafthepohtsmtimdinmmm —
Yory iruly yours, ) - ;’
'Rom Lyo: | C s
‘ ’ Sepply Divisiom _ o
' WBourret/GMcC
cc: - Files LAz,
“Adm. Reading File - -
 Mr. Strobel.
. Mre M:L'btendorf
Mre. Lyon

Mr. McKnight, USGS
Mr. Bourret (2) (Application, etc. reta:.ned by Mr. Bourret)

Field Tea.m, Regn.on III





. FILE COPY

’ N SURNAME:

UNITED STATES

DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25, D. C.

¥ay 29, b 1+ S

. B. E. Frowenf 1d ~ Subjects DMA-)2SBX
?k;'ea?dcnt ¢ Re: Exploration foan
Altoona Quicksilver Mining Company Altoona Quickailv T. Mine

~-38% Presidio Avenue
San Francisco 15; California

¥y dear Mr. Frovenfelds Ce—

Receipt is acknowledged of your application and
attachnent: of May 21, 1951 for sn exploration loan under the
Defense Production Act of 1950.

The application was sssigned Docket Number DMA-1256X
and was referrﬁd to Mr. Weston G. Dourret, Acting Chlef, Minor and
Rare Metals Ermch on May 28, 1951.

In any future corrnpon@ca relating ‘o ﬁur applica~
tion, kindly refer to MléSEx. _ |
— o Sincerely yours,

LANDON F. STR-OBE% ;:
Landon F. Strobel
Executive Secretary

LFSTROBEL: jhs
cc: Strobel-2 -
{Files
Bourret
Lyon

Q2
PR

i\\;_,/
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UNITED STATES
DEPARTMENT OF THE INTERIOR e

GEOLOGICAL SURVEY

102 01d Mint Building 7
San Francisco 3, California

May 17, 1951

Mr. E. T. McKnight‘/
Mineral Deposits Branch
U. S. Geological Survey
Washington 25, D. C,

DPear Mac:

This letter concerns a DMA exploration docket to be
submitted shortly by Mr. R. E. Frowenfeld, principal stockholder
of the Altoona mine, Trinity County, California., I have con-
ferred with Mr., Frowenfeld several times regarding his plans to
request Govermnment financial aid in reopening and exploring the
Altoona mine, but because of circumstances explained below I feel
the docket he intends to submit may still appear not entirely

satisfactorys

The Altoona quicksilver mine is 13th in rank in the
 United States in terms of recorded production and may well have

had other unrecorded production. The major production was obtained
in the period 1895-1901, although the mine was first developed at

a much earlier date. During World War II the upper 14O feet of the
mine was unwatered and worked, and late in the E:;lod it was pumped
out to the 350-foot level. The upper parts of the mine were mapped
- for the Survey by Swinney and Fix during this period (see California
Journal of Mines and Geology, vole 46, no. 3, pp. 395~4OL, 1950).
The deeper workings, extending to a depth of 600 feet, have been
flooded since about 1900, and no accurate planimetric or geologic
maps are available,

The workings are now flooded and the shaft caved around
the collar. Mr. Frowenfeld proposes to establish a small camp,
pump out the mine, repair the shaft, and do some drifting and
diamond drilling in the lower part of the mine. According to my
understanding, there may be some doubt as to whether all of this
can be financed on an exploration basis, even though all the
preliminary work has to be done before the actual exploration
can be done. Further, the exploration proposed is couched in
quite general terms; in fact, so general that I suspect the docket
would normally be returned for a more specific proposal. The main
purpose of this letter is to point out that owing to the absence of





is impossible to plan exploration in advance of dewaterlng and
mapping_the mine. To return the docket for a more spe01fic
proposal is, therefore, useless,

of any good_planimetric or geologic maps of the lower levels, it ‘@
)

The owner is apparently honest and sincerely trying to
get the mine back in production., He is neither a promoter nor a
mining man by training. He expects to employ Mr. C. N. Schuette,
a well-known quicksilver operator, to run the mine if the explora-
tion is successful.

The mine is believed to have considerable stope fill in
the lower levels. Swinney estimates the ore mined to have
averaged 25 pounds to the ton and the stope fill to contain 10
pounds to the ton. The figures are probably reliable, as much
of the ore treated during the World War II period was old stope
fill. Swinney also suggests five places in the mine which should
be further explored for new ore. In addition, fairly reliable
reports indicate the early day work was not continued downward
because of the problem of handling the water, even though some
ore was known to extend below the lowest stopes,

In summary, although geologic information is too scant
to pinpoint targets for exploration, the mine is believed to
offer better than average possibilities for further exploration,
In addltion, it is reliably’ reported to contain old stope fill of
good enough grade to be profitably treated in a moderate size
furnace.  In my opinion, the request for Government assistance
to unwater the mine and do further exploration in the lower parts
should be given careful consideration, even though available
information is too scant to make any prediction as to how much
quicksilver is likely to result.

Sincerely yours,

y

Edgar H. Bailey
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Defense Minerals Administration

6/5/51

Review of Application for Exploration Assistance

Docket No. ~ /ZS & ,

’ 4
Commodity £2th£>€é@¢é§k@2/
Total Amount ‘f;Qﬁ,/Big'

Govt. Participation 725;572

1. Name and Address of Applicant _LAg,/yw;// Mot Zd D) 4 #Lt

2 W7

/2% /ﬂm %c& Saw Faanetaen /S, M

2. Location of Property_( égj; Eﬁé éz wa &%fm TM% 49
ad; vec. 22 T 2N, K240

3. Mineral or metal Is it listed in Section 9 of Mo-s?%d
If not, aﬁplication will be rejecied.

4. Geologic probability of discovery—based on data in application
(question #16, 17, 18, 20 and 22)*

Mines or Survey reports, etc., do you rate chances:

a) Good_X Séémwﬂyﬁ

b) Poor

¢) None

d) Don't know—needs field examination

e) Is there an alternative and favorable project? ;2229
(If so, attach an explanation) :

5. Is the applicant's right to the property clearly stated? Y89 - percze—
(question 5, 6, 7)*

6. If applicant is a lessee, is a copy of the lease attached?
Does the lease have sufficient time to run to cover a future

productive period?

*question numbers are those of MF-103

Page 1 of 4 pages
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(2)

oo 'z
Docker IMA=-1258X
Altoona Mine

The Altoona mine has produced, chiefly between 1875 and
1901, 33,820 flasks of quicksilver. The ore occurs in
diorite on faults striking NE and dipping from 53° NW to
vertical. The ore shoots average about 5 ft. in thickness
and locally attain a length and depth (down the dip)
greater than 200 ft. Typical virgin ore runs 20 to 30 lbs.
of quicksilver per ton.

Mine was originally opened to a depth of 600 feet. Below

this level, the early miners had pumping troubles with

equipment available at thet time, and after the mine was
abandoned in 1901, the lower 150 feet have never been un-
watered. Statement of the mine manager as of 1901 is to the effect
that ore was good to the bottom of the mine. One of the main
veins was not explored in the lower levels. Furthermore, pro-
jected intersections of veins near the 600 level are promising
for ore occurrence, although there will be uncertainty as to just
where these intersections will fall until the mine is pumped out
and the veins mapped on the lower levels. For this reason, the
exact details of exploration on the 500 and 600 levels, proposed

. by applicant which is based on one interpretation of vein pro-

jections from upper levels, may have to be modified by what is
revealed, but the amount of drifting, crosscutting and diamond
drilling proposed by applicent is of a reasonable order of
magnitude. The ore at depth was rich enough so that in the
early days, a plan was made to drive a long drainage tunnel,
but this plan was abandoned because of failure to secure a
right-of-way.






10.

Are subordination agreements necessary?

a)

b)

- ,, o

MF-201°?

MF-202

From the data presented, does the proposed project appear feasible from

the point of view of:

a)

b).

c)
d)
o)

Is

Available manpower

Equipment and supplies _
(Question 14 plus general knowledge of availability)*

Accessibility (question 12)*

Water (question 13)*

Power (question 13)*

a field check needed on any of these points?

Does the eXperlence of the applicant appear to be adequate to assure that

he

can properly conduct the proposed project? (question 4)*

Is a fie}d check needed on this point?

Exhibit A. (questions 21 and 22)*

,a)

Is the project adequately described? {%%Zé a‘4ﬁ“/*ﬁiﬂéég4;{A/4

If not, are there sufficient data given so that you can describe

the project? ' If so, attach a draft.

Is there an adequate map or sketch of the proposed work? «ghﬂfﬁélﬂigé

c)

Is the proposed work "exploration" under the definition of

Section 8, MO0-5? @44§@

—

If not, what part of it is?

Page 2 of 4 pages






11.

12.

13.

d)

e)
£)

g)

@

Is this part a worthwhile exploration project?

Are the cost estimates detailed?

$

Can they be summarized, as on page 2 of Procedural Instruction 5-A,

from the available data?

Are the cost estimates reasonable?

If so, attach a draft.

Should more information be requested from applicant? ;ZZéLf

Is a field examination necessary to complete Exhibit A? ;%Qﬁ

Exhibit B (question 23-d)*

a)
b)

c)

Is it applicable?

If so, are sufficient data furnished?

Is a field check needed?

Exhibit C (question 23-e, f and g)*

a)
b)
c)

d)

Is it applicable?

Sufficient.data?

Are rents and charges reaéonable?

If so, attach a draft.

Is a field check needed?

Exhibit D (question 23-a, b)*

a)
b)
c)
d)

e)

Are there ;ufficient data?

Is the schedule adequate for the work proposed?
Is the schedule excessive for the work proposed?

Are the proposed wages and salaries reasonable?

Is a field check needed?

- If so, attach a draft.

Page'3 of 4 pages






14,

15.

16.

17.

o

Exhibit E (question 23-c)*

a) Is it applicable?

b) " Sufficient data?

c) Reasonable?

d) Field check needed?

In your judgment, can the proposed work be done in the proposed

time?

(A1l exploration must be completed within two years)

A v fratd 51’2@
If field examination is needed, do y have any special instructions for

If fleld examination is not neede%, attach your recommendation. 622%5z%4&&%é%25

the field team not indicated by your answers to the foregoing

question?

Reviewed by: é27ié%%%éi%;%é7é

pate_dze 28 /98
A LAV

Page 4 of 4 pages INT.-DUP. SEC., WASH., D.C. 99009
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e STANFORD UNIVERSITY
* » .
SCHOOL OF MINERAL SCIZNCES . STANFORD UNIVERSITY
: ' : CALIFORNIA
JUNE 20, 1949

lir. R, E. Frowenfeld

124 Presidio Avenue _

San Francisco, Calif, . ‘ ‘ B

Dear Mr. Frowenfeld:

I am sendihg you, someﬁvh&t ‘belated, a letter containing a few
ideas regarding the Altoona Quicksilver mine.

I feel that the Altoona is e promising and important mine as
far as guicksilver mines in tbe United States are concerned, It has yielded &
total of about 34,000 flasks of mercury which puts jt in & class with the above
average mercury mines of the country with the exception, of course, of the few
really large ones such as the New Almaden, the New Idria, the Oat Hill, etc.

v In an early report written during the war, a future production
of over 2,000 flasks was estimated., This was a very cautious and conservative
estimate, since ay that time it was bettér to error on the low side rather than
over estimate, Actually, I believe the mine capable of producing much more,

~possibly 12,000 or more flasks, In the report that I recently wrote for the .
Geological Survey, I suggested a production of 200 flasks per month over a period
“of several yegrs if the price of quicksilver -could be maintained at a fairly high
level ($125.,00/flask). My reasons for thinking this are several. First, the
early workers did not mine ore running below 10 pounds of mercury per ton.
Materisl of this sort was even used as backfill in the stopes and was mined by
the Marsman Company during the war, - However, they did not unwater the mine and
it seems likely that much ore of this.grade remains in the old stopes. Second,
if the company maps are to be believed, -there is still considerable ground that
has not been prospected. The possibility especially of an intersection of Vein
No. & with Veins No, 1, 2, and 3, Third, the old company map indicates low
‘grade ore on the Virginia level, This is probably at least 10 pound (3%) ore.
Fourth, the almost right angle bend made by the Virginia level ore body suggests
an intersection of two veins. Such intersections elsswhere in the mine would be
likely areas for ore deposition. :

I do not think it wise to go to any greater depth unless a
good vein can be directly followed, - Most gquicksilver mines are shallow and
600 feet is quite deep, Even some of the larger mines, as the New Almeden, had
their greatest ors production above the 800-foot level,

) ‘ I'm sorry I do not have more factual information available,
\ but much of the interpretations have been made from the old company maps and just
\ how faithfully they picture the underground workings below the Altoona level is
\ not known,

Sincerely yours

\ . | C. M, SWINNEY






C.N.SCHUEITE
CONSULTING MINING ENGINEER
6390 BARNETT VALLEY ROAD W,
SEBASTOPOL, CALIFORNIA

May 18, 1951

Mr. R. E. Frowenfeld
124 PRESIDIO AVENUE
San Francisco 15, California

Dear Mr. Frowenfeld:

In accordance with your request to me on April 30th, I have
carefully gone over all the data thet I have which relates to the Altoona Mine
in order to aid you in obtaining government assistance for exploration of said
mine thru Mineral Order 5 under the Defence Production Act of 1950 and especially
to furnish you the answers to questions 23 and 24 of Form MF-103,

; The Altoons Mine has a very good production record and ranks
as the 12th largest quicksilver mine in California in point of total production,
The greater part of the production was made before 1900, It was idle for many years
due to its isolated location. In recent times, new roads, trucks and a power line
to the property have largely removed the handicaps of isolation,

The mine was last in operation in 1943-44 when it was equipped
with a 25ton per day reduction plant, This operation was handicapped by inadequate
financing and partly by indifferent management., For the first 5 months of 1944
(151 days) of which I have a detailed record and during which time the mine operation
was in competent hands, an average of 21,7 tons per day was treated in the plant,
-producing 739 flasks of quicksilver from ore that had an average content of 17,1
pounds of guicksilver per ton, This gives a fair idea of what the mine can do when
properly operated and certainly suggests that it merits exploration and development.

o At present the mine is closed down, the collar of the shaft has
caved, the mine is full of water and all machinery used in former operations has been
removed from the property. : '

: In order to explore and develop the Altoona Mine it will be
necessary to rehabilitate the camp. There are four houses left on the property, one
of which is the cook house, These are in need of repair. A new water line to the
camp, roughly one mile long, will have to be installed. I estimate that a total
crew of ten men will be needed to opem the mine and do the necessary exploration work,

 The order in which this work should be done is as follows:

1. Rehabilitate the camp, houses, water line,
power connection., - '

2, Repair collar of shaft. Erect headframe.
Install hoist. . :






»

\\ 9 -0 .
"‘ c. N_,‘QSCHUETTE ' . : ‘

»

5.

4.

5.
6.,

7

Unwater the shaft and repair shaft to the
450 foot level.,

Open and retimber where necessary the 450

- foot level to the winze. (This was last

done in 1945,

Unwater the winze and repair timbering to
the 600 foot level,

Open, and retimber where necessary the 600

,foot level.

Diamond drilling from the 500 and 600 levela
as suggested by E.E,Erich in his report of -
July 1946, and drifting and crosscutting on
the 600 level as will suggest itself after
examination of the lower level,

Equipment needed for the work of exploring the mine:

}lo-tons 16 1b, rail, with plates, bolts & spikes
1000-£t, 10" #22 gauge, galv, air pipe, @ $87 10
1 - 10" American Blower, with .5 HP motor and starter
l - 50 HP Single Drum Mine Hoist, capacity 4000# at a rope speed. of 400 ft.

- per minute, complete with drum controller, sheave wheel and cable, all
reconditioned = - - - = - - - - - - - 4 0 mm e e - - - - --

1 - 440-F¢t, Ingersoll—Rand type XB-2 compressor, size 15 - 9 x 12,
complete with 75-HP motor; starter, air receiVer and necessary

piping, all reconditioned « - = = = « = = - - o - e o ——— -

1 - 1250# Ingersoll-Rand type EUA single drum air hdist, with 500 ft.
1/a" cable, all reconditioned

5 - Sullivan Jackhammera, 55# late machines (565) - ——————

2 - Sullivan Jackhammer’ ‘mountings (180) e e

2

3

8 - Pcs, 50' Lgths, 1/2" Water Homse Cpld. (23)

Sullivan Sets Column Bers, 5" with arm, saddle (150)

Pes. 50' Lgths 3/4" Air Hose Cpld (32)

- as wm i B ws W ws e ew  w

- e ww ws e s = e =

--'-—------_—-——-—‘-—'-

MAY 18, 1951

2,000,00
871,00

410,00

1,750,00

2,260.00

400,00

. 1,095,00

360,00
500,00
96,00

69.00
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C.N.SCHUETTE ‘ ‘ 'MAY 18, 1951

* »

5 - Sets 1" Q0. Drill Steel, Threaded and Shanked:

o' @ 4,75; 42" @ $6.20; 60" @ $7.60; 72" @ $8.50;

Totel $27,00 = = = = = = = = = = = e e e e ===~ ==-~- 135,00
500 - Timkin Bits, three gauges @ 44¢ - - - - ~ = = = = = = = - = - —— 220,00

1 - Sullivan Diamond Drill, Model HS-15, Air, outfit complete (300*) - 2,100.00

1 - Blacksmith Shop outfit, tools, etc, etce = - - - - = == -~ - -~ 300,00
7000 Ft, 2" Stendard Black Pipe, NEW $34.27/100' - - - - = = = = = = 2,399,00
8 - Mine cars, 16-Ft, 18" ga, roller bearing (200) =- - ~ - - - - - - 1,600.00

1 - "Layne & Bowler" Deep Well Turbine pump #4-C-20 Head
450-Ft, 8" Column, 450-Ft. 1-11/16" Rods, #10 -
14- Stage bowls, with 75-HP Motor, 1750-r.p.m. with
starter, delivered, Redding, Califormia,
This pump good for 500/gels/min, for 450! Head, - - - -~ - - = - - 8,325.00

1 - "Layne & Bowler" Deep Well Pump, Turbine, #A-C*20 Head,
(6" Columm, 200-Ft.) 200 Ft, 1-3/16" Rods.
#10 - 7-Stage Bowls, with 40-HP Motor, 1750-rpm.
Capacity: 500-Gallons minute, for 200-Ft. Head.

Price, delivered cars, Redding, Californig - = = - - - - - - = = 3,255,00
1000 - ft. electric cable @ $1.25/ftf - - - - - - - = = - = - - - - 1,250.,00
1Truck = = = = == = == === =" === ======~=====-= 2,500.00 ‘
Depésit on Power Connection — — =.- S 3,500,00

($2,500.00 of this deposit returnable)

Tolta'l [ ] [ ) L] L] 0’ * * L2 ) L] * . L] ° . L] L ] L * L ] ._ L] L] * * L] L] L] L] L 35’185.00
NOTE:~ I am quoting specific items of equipment on which I 4
obtained prices. If other makes are preferred the
price should be abdut the same,

Thus the total outley for the necessary machinery would be sbout - 35,200,00

The rehabilitetion of the camp would cost sbout - - - - -~ - - - 3,000,00
Timber and lumber would cost gbout = = = = = = = = = = = = = = - 2,500,00
Miscellandous tools and supplies - - - - = = = = - = = = = =~ - 2,000,680
Engineering, surveying, consultants, etce - - - -~ - - - - - 1,900,00
A crew of 10 men would come sbout ag follows: (
1 - superintendent - - - - $500/ month
l]-cook = - == ===~ 300
1l - hoistman - - - - - - - 350
1 - pump man & mechanic - 350
2 - miners - = = -~ = - = = 600
2 - muckers - - - - - - - 600
2 - timbermen - -« -~ - - - 600
TOTAL « %« o « o o o o & 3,5007month
POWER L] . L] L] L] L] L] L . 500 " .
5,8006 " for 1 year - - - - -~ - - - 45,600,00

Gra-nd To‘tal * * L L L] * * L] . L L] L] L3 L L[] . . . o L L] * L] L] L ] 0 * 90’ 200 L 00
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FOREWORD

This report has been made at the request of Mr.

Richard E. Frowenfeld, President of Altoona Quicksilver Mining Co,

The writer's experience with this property dates back
to 1930 and 1931 at which time he carried out extensive investige-
tions and studies of the geology of the ore occurrence, Later,
during the war period (1943 to 1944) the writer again beceame
" interested in the property through the war needs and government
incentives offered for the production of strategic quicksilver,
During 1943 and 1944, under the writer's direction, the surface
plant was rehsbilitated and most of the upper portions of the mine
which have been closed for over forty years (since 1902) were made
sccessible., The development work accomplished resulted in locating
pew ore which was mined with & resulting production of over 1100
flasks of quicksilver, ' ’ ‘ -

The development work accomplished verified certain
theories of ore occurrence in this property end the results of this
work are made the basis for recommending continued development for
ore in the lower levels of this property. - .

T e e e e o o »
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SUMMARY AND CONCLUSIONS

: From evidence obtained through development and geologic
work carried out in this ore deposit by the writer, there are expected
~to exist in the lower portions of the mine several large, unexplored,
ore-bearing conduits or veins end vein extensions, both above .and below
the Virginie level.

There are also expected to exist several smaller veins or
conduits in both the upper and lower mine workings which, upon exploration,
may yield edditional important quicksilver productions, .

With the present installations of electric power and

pumping equipment, the water of the mine can be handled to the Frowenfeld

or 450 level with no great difficulty or cost. A similar pumping installa-
tion can then be installed and operated in the winze which extends from the
Frowenfeld (450) level to the Virginia (600) level. Thus the mine can be
completely unwatered and the principel obstacle to development which caused
the termination of operations by the early operators would be overcome and
development of new ore in the lower levels.of the mine could proceed. ‘

The principal cost of carrying out a development program
of the lower levels of the mine will be in the installstion of pumping
equipment and de-watering the 150 foot winze, which extends from the
Frowenfeld (450) level to the Virginie (600) level. This is expected to
cost between $10,000 and 315 000,

Once the lower workings ere made accessible, their develop-
ment can proceed and the results obtained would determine the extent to which
operations would be carrled out, The amount of at least $}0,000, however,.
should be made available to carry out such work, meking a total of $25,000
that may be involved to explore the lower ore extensions of the mine.

The location and development of new ore extensions in the
lower levels of this property could and probably would result in an attractive
profit, The return could far overshadow the initiel risk taken in advancing
the development funds,

The possibilities for contimued ore are attraCtive>and
warrant the expenditure and effort involved to explore them.
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RECGMMENDATIONS

The writer believes that the exploration end development
of the lower levels of this ore deposit, as described in this report, will
yield a profitable reward and recommends the expenditure of $25,000,00
for unwatering and developing the lower mine ore extensions,

Written by E. B, ERICH
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ALTOONA QUICKSILVER MINE

LOCATION:

‘ The Altoona Quicksilver mine lies in a high mountain area at an
elevetion of 4,800 feet in the northern portion of Trinity County, Celifornia,
It is located sbout 24 miles east from Carrville and 25 miles west from Castella
and is reached from either point vie a fair but steep mountain auto roead,

The nearest reilrosd is at Castella, From Castella the road
follows along esn old logging railroad grade four miles, then rises steeply, and
finally crosses a high pass at an elevation around 6,000 feet and then drops
gradually to the mine, From Carrville the roed also rises steeply and crossces
a high pass at an elevation of about 6,000 feet and then descents and rises
elternately until the camp is reached.

During the winter months, ususlly throughout December to May, the
roads, particularly in the high pass areas, are closed by snow ranging from 6 feet
to 20 feet deep. Access to the property, however, is maintained by mesns of a
caterpillar tractor which rides on top of the snow, thus making it possible to
bring in food and emergency mining supplies,

Snow conditions st the mine are not as severe &as those on the roads
through the high pass areas and, with proper preparetion, winter conditions have no
serious effect on mining operations, With a large buldozer it is not a difficult
task to keep the roads open. '

A new road to the property is now under consideration by the UeSs
Forestry Service, This road would eliminate the high mountain passes, thus
permitting an all-winter route which can be kept open for suto and truck travel.

PROPERTY:

The Altoona Quicksilver mine property includes patented lode
mining claims known as and containing acreage as follows:

Altoon8 « « o« o o » o s o » o 20,05 acres
Trinity o o o o ¢ o ¢ o 0 o o 22.66 - "
Blockade or Central . . . . . 1131 "

Also, parcels of timber land containing apprdiimately 400 acres
located in Sections 26 end 28, Twp, 38 N, R 6 W, MDM., -~ o
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EARLY HISTORY AND PRODUCTION:

The Altoona Quicksilver mine was discovered in 1871 and was
operated in a small way until 1875, From information obtained at thet time
it is indicated that the discoverers produced about 2,500 flasks of quick-
silver, . In 1875 the present owners acquired the property. Operations on
a larger scale were commenced by building a road 12 miles long connecting the
mine with the main highway; also, the erection of a bench of six retorts in
which to reduce the cinnabar obtained by the process of concentration to a
40 per cent basis; that is to say, the crude ore as taken from the stopes of
the mine was washed or sluiced under pressure through a double line of flumes,
each being 2 feet wide and 12 inches deep, containing riffles to especially
save the finer particles of cimnabar or crystals. No attention was paid as
to the number of tons extracted or quality of ore, As high as 400 flasks of
quicksilver per month were produced in this most primitive mode of production,
From 1876 until 1880 over 8,000 flasks of quicksilver were produced of the
value of $265,244.23 (averaging $33.15 per flask),

Owing to the litigation that arose among the stockholders no
work was done from 1880 to 1894, 1In this latter year operations on an
extensive scale were resumed, In connection with all other structures that
meke up a plant, a 30 ton dry ore furnace was also erected and the method of
roasting ore adopted. , S :

From 1895 to 1901 ‘and embracing a working period of 70 months,

_there were extracted 58,708 tons of wet ore yielding 19,671 flasks of quick-

silver, or 1.28 per cent wet ton and of the value of $750,415,69 (or $38,.15
average per flask). : _

The heavy influx of water into the mine was the greatest -
obstacle in the development of the downward extension of the ore deposit. -
The expense of continued development of the ore below the lower levels
became prohibitive, whereupon it was decided to drive a lower drain tunnel
from a point near the junction of the North fork and East fork of the

Trinity river. _
. Attempts at securing a right;ofaﬁay tﬁrough adjoining mining

ground failed and the drain tumnel project was abandoned. The mine was closed

down in 1902, allowed to fill with water, and has been inaccessible since that
date, ' ” 4

After the closing of the mine, end, commencing in 1902,
leasers have worked over the waste dumps, producing 1633 flasks of quicksilver
of the value of $61,878,07 (averaging $36.77 per flagk). :
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In summarizing the early history it can be stated
that the Altoona Quicksilver mine has produced approximately
30,000 flasks of quicksilver. The major production was
terminated in 1902 and the mine has been under water since that
time, '

RECENT HISTORY AND PRODUCTION

. The surface and upper portions of the property have
more recently been worked by lessers, restlting in a small quick-
silver production. - The last lessee operated in a small way on
what 1ittle money he could raise and equipment he could patch to-
gether. In 1940 he finally interested the Marsman  Company of
California, which company supplied this lessee with additional
funds to continue operations, The project went shead intermittently
until 1943, during which time repair work was done, additional
equipment was installed and a few flasks of quicksilver were produced.

. The Marsman Company of California then made application
to the Reconstruction Finance Corporation for a development loan,
The loan was granted in 1943 and soon thereafter the Marsman Company
mede an arrangement with the writer to act as consulting engineer and
manager of this operation. ‘

Because the Altoona project presented’a serious
water handling problem, the writer provided in his recominendations
a pumping arrangement which was applied with success at another mine
where a similar water problem had to be handled. The pumping '
arrangement was installed and the mine was de-watered to a few feet
below the 350 or Trinity level, which is the most extensively developed
level of the mine, '

Development work wes then carried out in the

de-watered levels with the result that during the peitdd of 1943 to

July, 1944, 1109 flasks of quicksilver were produced from approxi-
mately 6600 tons of new ore and stope fills, ‘ :

: The writer's connections with the Marsmen Company
were terminated toward the end of June, 1944,  Subsequently the
mein sheft was cleared below the 350 foot level and the mine
de-watered to the 450 or Frowenfeld level, This level was made
accessible to the winze which extends 150 feet below the Frowenfeld
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level and to the Virginia level (the lowest level of the mine),
Preparations for pumping out this winze were mede; however, the
work was not completed., The winze was not unwatered and,
consequently, the main objective - to reach the bottom of the
mine - was not accomplished,

Except for a few flasks of quicksilver produced
from remaining ore in the uppsr mine stopes, no further production
has resulted and the contract held by the Marsman Company of
California was recently terminated.

DEVELOPMENT s

According to the available records, the Altoona
ore deposit has been developed to a depth of approximately 600
feet by means of two shafts and levels extended from approxi-
mately 45, 90, 130, 230, 290, 350, 410, 450, 500 and 600 foot
depths as shown on the accompanying map No. 4.

The main shaft was extended vertically from the
surface to a depth of 450 feet to the Frowenfeld level, From
.this level, about 225 feet nortlwest from the main shaft, a
vertical winze was sunk 150 feet to the Virginia or 600 foot .
level, the lowest level of the mine,

There is a question as to the depth of the
above-mentioned 150 foot winze, Mr, Porter, former manager
of the mine, steted to the writer that this winze is 250 feet
deep. However, the availsble records indicate that the winze
is only 150 feet deep. This difference in depth has a most
important bearing on calcilsting and projecting of ore extensions.
This subject is further discussed in this report under -
"POSSIBILITIES FOR NEW ORE".

ORE AND ORE GEOLOGY'

The ore of thls deposit is cinnabar although
occasionally free quicksilver is found, The ore occurs in
and eslong veins end conduite in a feulted and fractured area
of light-colored quartz diorite and feldspatic porphyry
which is pyritized and oxidized near the surface, Large and
small bodies of serpentine contsining maripcsite occur in the
porphyry end usuaslly strike parallel to the fractures, Serpentine
often underlies the porphyry and the ore-bearing conduits or
"~ veins appear to follow along and near the porphyry-serpentine
contacts, Ore does not appear to extend and ap reciable
dlstances 1nto serpentine.-

The prinecipal rocks of this deposit are more
partlcularly described as follows:
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Serpentine: This is akfihe-grained, green rock,
probably & serpentinized dunite,
characterized by slick, waxy surfaces,

Quartz Diorite Porphyry:  This is a fine-grained,.

dark greenish black rock thet weathers

to & rusty brown color. The phenocrysts
are hornblende end ground mase is a fine-
graired mixture of feldsper, quartz and
hornblende,

Feldsper Porphyry: This rock is closely related
_ to the quartz diorite porphyry. Its
mineral composition is similer end differs
chiefly in that the phenocrysts are
feldspar instead of hornblende and it is
coarser grained. )

Carbonate Rocks: This is a hard, fine-grained, dark,
grey-green to greenish-black rock resulting
from the replecement of the quartz diorite
porphyry by carbonate and possibly some
quartz, This alteration and replacement
appears to have taken plsce along contacts
where this rock is often filled and cut by
white carbonate veinlets,

Three principel veins, No. 1, No. 2, and No. 3, as well as
several smaller veins, have been mined in the Altoona ore deposit.

These veins represent strong fractures in and along which
cinnabar has been localized., The widths of the veins vary from a few
inches to over fifteen feet. The old stopes show mined average
widths verying around 4 feet to 10 feet and extending along the strike
for distances varying from 100 feet to 300 feet.

In general it can be stated that ore is localized in and
along fractures in the porphyry or, more particulerly, where openings
nave occurred in these fractures., . Wherever these openings were large
usually a large concentraction of ore occurred and where the fractures
contracted the ore did likewise. )

The irrefuler oceurrence of ore in this deposit is attributed
to its type; that is, evidently this is a hot spring deposit containing
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meny irreguler conduits in and along which cinnabar has been
localized, Also, along these conduits are numerous open, &8
well as collepsed vugs which have caused weekened and brecken
walls and fractures into which cinnabar was deposited.

Development carried out by the writer encountered such
a vug or ore concentration in No. 2 vein which resulted in most of
the production made from this property during the writer's
management .

According to descriptions by the former mine manager
and mine superintendent of the ore in the lower levels of the mine, .
g much larger vug was encountered.

Following is a stetement made by Mr, Joseph.Porter,
former menager of the Altoona Quicksilver mine:

"In regard to the Virginie level in the Altoona
mine, wish to sey that when we struck the vein
on the east end of the pay-shoot it was 2 1/2
feet wide and continued to increase in width as
we went west.

"At a distance of one hundred feet it widened to 12
feet. It held this width for sbout fifty feet and
then opened out to thirty-two feet in width. This
wide body of ore was sbout 100 feet long and the
vein then ran down to about 6 feet in width where
~we struck a header in the west end. The totel
length of the pay-shoot that we uncovered was three
mmdred and gixty-five feet, The ore ran 1-1/3%
quicksilver, S o

"It elways seemed to me that we must have struck the
top of & big pay-shoot on this level as when we
went up with stopes the body did not seem so solid
and the pay began to pinch out, There is no
. question in my mind that there is a large body of
ore along the Virginia level. ‘
"Drifting on the vein, on the Virginia level,
encountered a 'lake of water? (or vug) 10 feet to
12 feet wide, teking the longest stringer we could
get down into the mine, and extending 75 feet to
100 feet, It plumbed 70 feet deep and we filled
it up with waste,  The sides of this vug were
crusted with cinnabar and the ore was mined into
each wall a meximum distance of two sets.”
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Mr, Porter states further:

"Sinking in this emount of water was out of
the question. We, therefore, undertook to
make an arrangement for a right-of-way
through the adjoining mining cleims for a
tunnel whiich would extend under the lowest
mine workings at a depth of 500 feet., Apex
rights were insisted upon by the adjoining
property owners, hostilities developed and
the plan failed,"

POSSIBILITIES FOR NEW ORE.

From the evidence obtained through development and
geologic work accomplished at this property it is the writer's
conclusion that in the lower levels of the mine there exist
importeant unexplored veins (or conduits) and vein extensions
both above and below the Virginia level.

The foregoing conclusion is suppofted by the following:

(1) According to the '01d Timers! there detuslly is ore
going down in the bottom levels of the mine, The writer, slthough
he has not been in the bottom levels of the mine, has made the
effort to interview those who have worked there, particularly the
former mine superintendent and manager, These men insist that they
had plenty of high grade ore in the bottom but could not teke it out
because of being unable to cope with the influx of water,

() Through detailed geologic study of the accessible
mine levels and projecting the known veins or conduits into- the
lower 1naccessib1e levels. (See Map No. 4). .

(3) The general character of this ore deposit, It has
already been stated herein that this is a hot spring type of deposit
in which ore was deposited in and along conduits consisting of .
openings and fractures in crushed and broken porphyry wells and
along porphyry-serpentlne contacts,

- . (4) Through lsek of development in the lower workings.
(See Maps No. 3 and No, 4). In comparison with the work
accomplished in the upper levels, the lower levels are little
explored, This statement is further amplified as follows: °

We know that the high grade cinnabar ore of this property.
was deposited in and along veins end conduits resulting in a highly
irreguler ore pattern requiring, in the exploration for ore, the
procedure of either 'following the ore! or extensive and systematic
development by cutting up the ground,

=10 -
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Without doubt the '01d Timers' had e difficult and
expensive water handling problem and there sppears to be
little question that this problem was the cause of the limited
development work accomplished in the lower levels,

With the present ‘instsllation of electric power
and modern pumping equipment the water can be handled easily,
The present pumping installation now readily handles the
influx of water into the main 450 foot shaeft and a similar
installation should handle the influx of water ‘into the winze
which extends from the 450 (Frowenfeld) level to the Virginia
level (lowest level of the mine), . _ :

Thﬁsfthe prineipal obstacle to development which

~caused the termination of operations by the early operators

cen now be overcome and the development of new ore in the lower
levels of the mine can proceed without serious handicap.

(5) The work carried out by the writer reveals
interesting possibilities for new ore as follows: '

Information given the writer some years ago by
Mr, J, Porter, former manager of the mine, was that the winze
extended from the Frowenfeld (450) level to the Virginia level
is 250 feet deep (mentioned in this report under 'Development').
A section map through the mine was compiled by projecting down-
ward to a 250 foot depth (below the Frowenfeld level) the veins
found in the levels above, This Section indicates that it is
not probable that veins No, 1 and No, 2 intersect as quoted by Nr,
Porter, but, instead, veins No. 2 and No, 3 or veins No, .3 and
No. 4 intersect, - ’

A further search of the records indicates that Mr,
Porter probebly was mistaken in giving the depth of the winze
as 250 feet rather than 150 feet, This is further substentisted
by the engineering records compiled by Mr., Alf Baltzell, C, E.
who gives the depth of the above-mentioned winze at 151,7 feet,

o Mr., gharles.Allenberg,(former secretary of the Alﬂoona
Quicksilver Mining Company during the period of 1875 - 191€) in &
statement written by him dated Jamuery 12, 1916, says:

"The winze sunk from the Frowenfeld level
reached an ultimate depth of 151 feet, making
a total depth of 601 feet from the surface to
what is called the Virginia level,"






frin SipoiYiib o @i RIDY ald Sdmeb dronoll.
2l o3 awseans exadd bas saldetwq puilbasd wodsw AV ILROTIE
Holiail ed3 e opwes ofy *ﬁsw ﬁzmd\a”&i Bild deid woldn TSR i A

BIloval wswel m &ﬁzgi@« s00es AToT dmomgaloved

gumeg olvdoselo To mimﬁs:}azﬁ ;m:a,;x g edd dik ‘
- Hofdand od mzo wedww add dusmabugny Huleeng mc@aﬁ P
ety saldmad ¥lilhasw gofdaiiadenk ?5:.&%&* Faneovg e

golimls & s Fads 3’«\6 03 niﬁgxr afd cded qadevw Yo ik

kSN

e

e

S
v L

s

3

@f‘,!iﬁ add ofsl wedow m AL 2l efbmad Hluooda s:@fs‘rxt(«ﬁd’nzé’
nkalnsiV edd oF Lovn ()Q.L Yo wﬂ) O*R\ edd mow: ahzadie doliv

(fmﬁx et ’1@ Laved é’s,,:..:oi) ,[mm

#oxl T Jusmriolavah ol I@B.ﬁ*‘?” ¥k iamwcf ww wﬁ’i”
nuasdseage TLEse ofd v hmoldnancy 1o nmokdselssed edd bewies
wGr0k edd 85 owo wedn o J’ 1j=iﬂva& 2§ be arovTave 901 WOLL 50
LGB0 ERmeS ruckise Frordte baeoo g fies olm and Yo alovad

Ty

afsavet asdbty edd d dvo balvies dow edT (&) ;
gamadlet an a90 vias w’fz rmmhd tgeon gakderahial

vi ogn SY8sY ey eFivr old moviy moidsiidial
susiy ofd $xid Son oali add o TenaiIsn TemIol J*‘"zo Wb sl . ‘
Toval elulsnld edd oo Lovsl (93&‘ Slgtagmerl edd wotl debaeimo .
OV neenofovaT? vabar Soget a4¥d sk heogoldmesm) geed Jeol 0U8 e
REA g'ﬁmwamw ‘;;_@’I allgmos ooy onle end dprotdd ¢eo wulises ‘1
ayroTd edd volsd) a’r'yb Joot 088 3 a¢ Ding

1329 Nmﬁ ahh oveds aleval odd mk bt
2k oM hus L .ol amiov Jedd eldadomy Jom

Lo ‘* S Lol m-‘!ﬁDV JJHrsinal JuE IedTet
: m?tﬁ;ﬂm;’; A L0l

§ ebieoat g To dovron ImyvL? A : ,
{5 sbvia 02f mssindeda B gldadog 1a8dw09
3 7 2 Al madd daw goat ORS 98
3 L Teel L'w LAY FOLOBE oORL Len
& eii) Q.Lo ﬁ*i’:-;’i ,“. qd 'm&}w BB n8eT ;:w_':-fmem.‘;qmg ey wd
oo V,.E3L 48 9 B ?> sk zz:miwfw‘f" el %o ddueh odd asviy ofg

. avcdnel LA golzadd ‘*ﬂ
J wA::’J:‘ 5 yoecheod stk veviisfolsd
5o, maf’n% mhd gd rmd’a‘r’rf 3aemednga

fare

s s PRV Domy oy
aganfih ol 2o gesdeed
noal (3584 - JV8L

o 2dd moTd A ':r:; m@:v-ad'ﬂ‘”
gakiem (Feet L3L %o doush sdnzidly os Dorlasel

I»]
% Fos 102 %o fiued ledod &

s oozirns odd e
W favsf niabsalV edd hollso al Jcriw






® ®

By projecting ths Velns to and below the Virginie level
end placing the Virginia level at 150 feet below the Frowenfeld
level instead of 250 feet, the 'big ore! intersection would have
occurged between veins labeled No., 3 and No. 4. (See section map
No. 4

If this is correct, thens

(1) Vein No.- 1 never has been cut and was missed entirely
in the Virginia level,

(2) Vein No, 2 was cut but little explored in the Virginie
level and its downward extension will intersect the downward extensions
of the combined veins No. 3 and No, 4 ‘at a point approximately 100
feet below the Virginia level.

(3) Veins No. 3 and No, 4 combined and made the 'big®
orebody and the combined veins (No. 3 and No. 4) carrying good ore
would be the vein which extends below the Virginie level.

(4) Vein No, 5 might also have an important bearing on
~ ore localization through its possible intersection with combined veins
No. 3 and No. 4 below the Virginis level.

' (5) There is also an indicated intersection just below
the Frowenfeld level between the main shaft and the 150 foot winze,
This intersection would be made by the No, 1 vein and two smaller
fractures encountered in the Goldstein and Frowenfeld levels, These
fractures appear to be going down toward No., 1 vein extension and
should intersect approximately 100 feet below the Frowenfeld level,
(See Map No. 4),

The foregoing possibilities appear likely to exist and,
obviously, are intriguing, The answer can be obtained only by un-
watering the winze and meking the Virginia level accessible.

PROPOSED DEVELOPMENT PROGRAM:

In view of what we know regarding the ore of ths upper:
levels and also the indication of ore extensions in the lower levels
of the mine, two development procedures ere indicated and are
described in the order of their importance as followss -

(1) Explore the main ore extensions of the lower levels.
This exploration 18 of. prime importeance.

-12 -
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The work would involve installing a 'deep well! pumping
unit in the 150 foot winze extended from the Frowenfeld level and
through this winze unwater the lower levels, Then carry out drift-
ing and crosscutting in the lower levels and, also, instgll a !short
hole' diamond drill for exploration below the Virginia level and
carry out a drilling program. (See map No. 4).

This effort should not be particularly costly and should
esteblish the existence of ore in the vein extensions as well a8
the existence of important vein intersections,

Once this ore is located, the procedure of developing and
mining it will not be a»difficult task,

This could be accomplished by extending a crosscut from
the Virginia level to a point directly undermeath the main 450 foot
shaft and then connecting by raising, Either shaft could then be
extended to the desired depth below the newly lccated ore and the
present 450 foot shaft would become the main ore outlet,

In 1930 the writer considered driving a long drain tunnel
under this ore deposit (following the plan of the original operators
of the property). This plan, however, was sbandoned, In view of
the present knowledge of the ore occurrence of this deposit as well
88 having demonstrsted that the water problem cean be handled
economically with modern equipment, the writer is of the opinion that
the better procedure would be to utilize the present mine openings
and, should development work below the Virginie level find importent
new ore, the present main 450 foot shaft couléd be extended and used
" as the main haulage outlet.,  This procedure would be the least
expensive and can be carried out in the shortest periocd of time,

(2) Explore and develop the smaller veins or conduits in
both the upper and lower mine workings, This work could be carried
out at the same time the work is being accomplished in the lower
portions of the mine, :

The work would involve principally drifting and raising
on the smaller veins; also, diemond drilling of some of the likely
places would be in order. '

. The combined work has éxcellent~possibilities of
lpcating important tonnages of new high grade ore.

-13 -
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COST_OF A DEVELOPMENT PROGRAM:

The cost of carrying out a development program will,
of course, depend upon the extent work is carried out, A
minimum program would cost somewhere between $20,000 and $25,000,

The principal cost of the program will be the
installing of pumping equipment in the 150 foot winze on the
Frowenfeld level and in making the lower workings accessible.
This may cost between $10,000 and $15,000,

Once the lower workings ere made acceesible, the
development program could proceed and the results obtained would
determine the extent to which development would be carried out,
An ellotment for such development should be at least $10,000,
meking a total of $25,000 which should be made availsble to under-
take this works '

The ore expected to be encountered should be similar
to that mined by the early operstors; thet is, between 20 1lbs,. to
30 1lbs, quicksilver per ton. This grade of ore, if available
in sufficient qusntities, would permit a profitable mining and
furnacing operation,

EQUIPMENT :

. At present the property is completely equipped with
elecyrically driven mining end furnacing machinery. Electric
pover is delivered to & sub-station on the premises by the -
Oregon-California Power Company.

The furnace has a capacity of around 30 tons per dey
end is fairly efficient. However, in the event a considerable
ore. tonnage is developed, it would be desirable to install more
efficient furnacing equipment.

The present pumping facilities in the main shaft are
cepable of handling the water and holding it at the Frowenfeld
level, .

CAMPs
The cemp consists of a boarding house, combination
office and bunk house and several small houses, permitting

. accommodations for about twenty men.

It is to be noted that the most of the equipment and
boarding house facilities now on the premisea belong to the

- 14 -
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former lessee, However, the owner of the property has the
privilege to use this equipment by paying a monthly rentsl,

SUMMARY AND CONCLUSIONS:

See page 2, this report.

RECOMMENDAT IONS:

See page 3, this report,

Written by E. E. ERICH

JULY, 1946.






r
i

a\‘ L/C

ntegral

pPanuny)

1% 13

p4BNY  umayy

2e_.

CINNABAR MINES

CCUATY

e

StITY

o

. -
\
“ e
r
+
,
»
-
1
= ,
~
S
3 ./
S

7
S B

yeae










,rF_

ODSIONYHJ NYS “ONIQTINS A¥Y3d

S3ININ 4O NOISIAIQ

e )

12y
Sov
868
g8¢
ELE

LSE€ 7T

e ——

Vol. 46, No. 3

AunoD) o[04 JO SeDInosey [DISU PUp SOUN

SOUN JO noaIng oy} Jo JIoA AJejog pup Yooy
"""""""" oo ‘Ajunoy) Ajull], ‘eurjy ISAJISIOM) DUCOY 8yl

"""" DIUIOJP) ‘AjUNc) DWOUOS ‘éugw IaAIsYom) spudg sbooIg !

STPOTWeYY) I0] JOID © SO DIWIOJ[0) WISYMON

DIUIOHR) 'Ajuno)) ouipiouleg ung ‘jisode ejISaULDIN sejpesN

SLNILNOD

061 ATN[
£ Iequun 'Oy SWN[OA

ADOTOID ANY SANIN
JO

TYNHENO[ YINHOAITYD

S3IDYNOSIY TYHALYN JO INIWIYYJIdA
YINUOJITYO 3O JLVIS

CALIFORNIA JOURNAL OF MINES AND G






STATE OF CALIFORNIA
EARL WARREN. Governor
DEPARTMENT OF NATURAL RESOURCES
WARREN T. HANNUM, Director

DIVISION OF MINES
FERRY BUILDING, SAN FRANCISCO I1
OLAF P. JENKINS, Chief

Vol. 46 JULY 1950 No. 3

CALIFORNIA JOURNAL
OF ‘

MINES AND GEOLOGY

ST
o Loty






STATE OF CALIFORNIA
EARL WARREN, Governor

DEPARTMENT OF NATURAL RESOURCES
WARREN T. HANNUM, Director

DIVISION OF MINES
OLAF P. JENKINS, Chief

Headquarters
Third Floor, Ferry Building, San Francisco 11

District Offices
State Building, 217 West First Street, Los Angeles 12
631 J Street, Sacramento 14
Department of Natural Resources Building
Cypress and Lanning, Redding

The Division of Mines maintains at its headquarters offices in San
Francisco a technical library containing several thousand books and
scientific journals on geology, mining, mineralogy, chemistry, metallurgy,
and related subjects; a reading room containing periodicals devoted to
the petroleum and mining industries, and newspapers from the mining
centers of the state; exhibits of minerals, rocks, mine models, etc.; a
service laboratory for the determination of California minerals; and a
conference room with a mining engineer in attendance to serve the public
and to sell publications of the Division. Publications are also sold at the
Los Angeles and Sacramento distriet offices.

In addition to oral conferences in the offices of the Division of Mines,
information concerning the mineral resources, mineral industry, geology,
and mining operations of California is distributed to the public by means

of publications, monthly releases, and letters. Each letter of inquiry

received by the Division is answered by the technical staff member best
qualified to do so. ’ '

The principal publications of the Division of Mines are the quar-
terly California Journal of Mines and Geology, issued in January, April,
July, and October of each year, and a series of Bulletins. Mineral
Information Service is a monthly news release concerning the mineral
resources and industry of California, designed to inform the public of
discoveries, operations, markets, statistics, and new publications. It is
distributed without cost upon request. A list of publications will also
be sent free upon request.
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ABSTRACT

Two deposits of bedded or sedimentary magnesite occur cn the west side of the
Sacramento Mountains, 14 miles southwest of Needles, San Bernardino County,
California. In the Needles deposit, which is the better exposed of the two, the mag-
nesite ocecurs in a shallow basin as a thin lens 600 feet wide and 2,400 feet long with
a maximum thickness of 12 feet. The basement rocks, gneisses, and granites are
believed to be of pre-Cambrian age. They are overlain by voleanic tuffs, brececias, and
sedimentary rocks, all probably of Tertiary age. The sedimentary rocks enclose the
magnesite layet. The magnesite is highly contorted, considerably faulted, and discon-

* Published by permission of the Director, U. S. Department of the Interior, Geo-

logical Survey.
‘** Geologist, U. S. Department of the Interior, Geological Survey
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No.3] NEEDLES MAGNESITE DEPOSIT, SAN BERNARDINO COUNTY 359

gravels of the wash for the remaining 7 miles. A longer, though less
arduous route follows U. S. Highway 66 for 20 miles over South Pass
from the city of Needles to the Metropolitan Water Supply power line,
then south along the power line road for 9 miles to the Beacon Tower
road, and southeast along Beacon Tower road for 5 miles, partly in loose
sand, to the property, a total distance of 34 miles. The Capitan magnesite
deposit is on the pediment at the base of the western foothills of the
Sacramento Mountains. The deposit is in the southwestern part of T. 8
N, R. 21 E., about 15 miles southwest of the Homer siding on the Atchi-
son, Topeka and Santa Fe Railroad. The road from Homer siding follows
the Metropolitan Water Supply power line southeast to the Beacon Tower
road. A turn-off 2 miles along the Beacon Tower road from the junction
leads directly to the property. : 4

History and Development

The only work which had been done on the magnesite in the Needles
area prior to September 23, 1935, consisted of three small prospect pits
on the Needles deposit. At that time the California Chemical Co., now the
Westvaco Chemical Division, Food Machinery and Chemical Corp., began
an exploration program, during which sixty trenches were opened, and
four diamond drill holes, totalling 157 feet, were drilled on the Needles
deposit. All of the exploratory work was limited to an area of 60 acres
which showed positive indications of magnesite. No further work was
done on the Needles magnesite deposit until March 1943, when the prop-
erty was leased to Mr. J. Lex Brown of San Bernardino, California, and
associates. Machinery was brought to the property, and it was planned
to mine the ore with a small power shovel. By April 1943, a small quarry
had been opened, and one car of ore was shipped, after which operations
are reported to have ceased. '

When the Capitan deposit was first visited in March 1943, it con-
tained only two prospect shafts, in both of which magnesite was exposed.
An exploration program was in progress at the time, however, and when
the property was revisited in July 1944, two large pits had been excavated
exposing the magnesite. .

‘ Previous Work

The first geologic mapping of the Needles deposit was done in Sep-
tember 1935, by Gerald M. Kirwan, geologist for the California Chemical
Co., during its magnesite exploration program. In December 1941, the
property was examined and mapped by L. Fillaseta and H. Nye for Basic
Magnesium, Inc., of Las Vegas, Nevada. In March 1942, J. A. Vandegrift
of Los Angeles, California, made a sketch map of the deposit and made
chemical analyses of 27 selected samples for Defense Plant Corporation.
None of the above reports were published, as all were of a confidential
nature.

The Needles deposit was briefly visited for the U. S. Geological Survey

‘ by Eugene Callaghan, John Loufborrow, and the writer, accompanied

by J. A. Vandegrift, in October 1942.

Field Work

During February and March 1943, the writer and Alfred J. Boden-
los spent 5 weeks in the area mapping the Needles deposit on a scale of
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GEOLOGY

The major geologic units in the Needles area are the pre-Cambrian
metamorphic rocks, the Tertiary voleanic and associated sedimentary
rocks, and the Quaternary sediments.

Pre-Cambrian Rocks

The pre-Cambrian rocks, greenish to gray gneisses injected with
pink to gray granite, are exposed in the Sacramento Range and in the
bottoms of the washes along the roads leading into the mountains. The
injected rock is coarsely crystalline, in places essentially pegmatitic. Close

-folding of foliation bands is common in the gneiss along the road leading
up Eagle Wash.

Sequence of Tertiary Formations at the Needles Deposit

_ The Tertiary rocks in the Needles magnesite area are voleanic tuffs
and andesitic flows associated with a series of sedimentary rocks in which
the magnesite bed occurs.

The stratigraphic column at the Needles magnesite deposit consists
of a series of voleanic tuffs and flows, shales, dolomites, limestones, mag-
nesite, and cherty dolomite. Because of the intense disturbance of the
sediments, the measurement of a true stratigraphic section is difficult.
Trench no. GS (pl. 62) was excavated by the U. S. Geological Survey
across the strike of the sedimentary rocks in an area where the rocks
appeared to be relatively undisturbed. The section from the top of the
andesite tuff upward to the cherty dolomite was exposed (see table 1).
A few seams of fault gouge ‘were uncovered, but upon checking, these
proved to be very local and due to small-scale movements. The thickness
of the andesite tuff and flows was measured just beyond the southeastern
limit of the mapped area, where the voleaniecs are in contact with the
underlying dolomitic limestone (pl. 59). The thickness of the exposed
part of the cherty dolomite was measured within the mapped area in the
southeastern part of the section. The full thickness of this member is
unknown, because nowhere in the district is the cherty dolomite found
in contact with the overlying younger volecanic rocks.

Although no direct evidence of the age of the sedimentary rocks was
found, they are classified here as Tertiary because of their association
with the tuffs and flows which are similar to Tertiary * volcanic tuffs and

1 Schrader, F. C., Mineral deposits of the Cerbat Range, Black Mountains, and
Grand Wash Cliffs, Mohave County, Arizona: U. S. Geol. Survey Bull. 397, p. 37, 1909.
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The throw on all faults is small, probably at no place exceeding 50 to 75
feet. .
One reverse fault of small throw was mapped in the extreme north-
west part of the area, and another was mapped along the southern part
of the northeastern contact between the pre-Cambrian granite and the
sedimentary rocks. The tilting of the gravels and the displacement of the
alluvium along some of the faults indicate recent movement along the
faults in the area.

MINERAL DEPOSITS

Needles Deposit

The magnesite in the needles area occurs as thin-bedded, very fine-
grained, white rock. Thin shaly partings up to 2 inches thick separate the
individual magnesite layers (pl. 60). In contrast to the magnesite found
in altered serpentine deposits of western United States, the magnesite
from the Needles area is not hard and lacks conchoidal fracture. Similar
 soft sedimentary magnesite has been described from Bissell, Kern County, -
. and Afton, San Bernardino County, California.® The Needles magnesite
has a rudimentary subconchoidal fracture on which are slickensided
surfaces as a result of local gliding. The magnesite is chocolate brown on
freshly broken surfaces, but upon exposure changes to white and becomes
powdery.

The magnesite in the Needles deposit is limited to a single lens-shaped
horizon, thinning out toward the edge. The lateral extent of the lens may.
be small, as shown in cross sections GG’, HH’, or IT’, or the lens may thin
out gradually, as in sections CC’, and DD’. The incompetence of the mag-
nesite is reflected in the severe folding of the beds and the pinching out
of the magnesite in many places (pl. 65). Probably most of the variation
in thickness of the magnesite horizon is due to pinching. In some places
intense folding actually has resulted in breaking and thrusting the mag-
nesite so that magnesite ore abuts against dolomite (see pl. 65, trench 11),
but elsewhere the thickness of the magnesite is increased by tight folding
and overturning (see pl. 65, trenches 30 and 31, and pl. 61).

The magnesite oltcrops are limited to an area 600 feet wide and
2,400 feet long, elongated northwest. In this area folding of the magnesite
and the adjacent sediments may carry the magnesite to depths as great as -
100 feet (see pl. 64, cross sections DD’ and II’). The pattern of the folds
in the sedimentary rocks is indicated by the zigzag outerop of .the white
magnesite beds in the northern part of the mapped area. In addition, the
magnesite in the central part of the ore-bearing area has been displaced
by normal faulting. The maximum throw on any of the faults is generally -
less than 75 feet. :

The main impurities in the magnesite are Ca0, SiOs, and Al,03 and
Fe,0;. The Al,O3 and FeyO3 content is generally low as indicated in-all
the chemical analyses (see tables 2, 4, 5, 6). In all the chemical analyses
made by the U. S. Geological Survey, the Al,O3; and Fe O3 content was
determined collectively as RyOs, which, with one single exception, did

5 Gale, H. S., Late developments of magnesite deposits in California and Nevada :
U. S. Geol. Survey Bull. 540, p. 515, 1912.
5 123radley, W. W., Magnesite in California: California Min. Bur. Bull. 79, pp. 49,
75, 1925. .
Rubey, W. W., and Callaghan, Eugene, in Hewett, D. F., et al,, Mineral resources
of the region around Boulder Dam: U. S. Geol. Survey Bull. 871, pp. 114-118, 1936.
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in Kern County, California, show a SiO» content of 7 percent.® Additional
analyses from the Bissell deposit by the U. S. Geological Survey show
insolubles ranging from 4.75 percent to 10.6 percent.” Analyses of speci-
mens from the Bissell deposit, which had been exposed to weathering for
several seasons, showed 5 to 10 percent SiO,. The combined Al,O; and

" Fe203 content in the analyzed specimens from the Bissell deposit is much

higher in general than in those from the Needles deposit. The published
analyses range from 0.76 percent to 10.05 percent R503, with the greater
number of analyses showing slightly more than 2 percent. At Needles
the R0z content (combined Al,0; and Fe;0;) in all analyzed speei-
mens is very low. In only three specimens was there more than 1 percent
R.0s, and none contained more than 1.9 percent.

In the Afton magnesite deposit in San Bernardino County, Cali-
fornia, the insoluble content analyzed in specimens taken by the U. S.
Geological Survey ranges from 5.1 percent to 26.4 percent. The total
Al,03 and Fe;03, analyzed separately in the specimens from this deposit,
is more than 3 percent in all the specimens in which these constituents
were determined.® The magnesite from the Horse Spring formation at
Overton, Clark County, Nevada, is another example of sedimentary
magnesite in which the tenor of the ore is lower than at the Needles
magnesite deposit. All of the specimens analyzed from this deposit show
an insoluble content in excess of 10 percent.® In the Bauer magnesite
deposit, also in Clark County, Nevada, the analyses show an insoluble
content ranging from 4 to 6.2 percent.t?

The consistently lower content of insolubles and R.Os; in the mag-
nesite from the Needles deposit is of considerable interest, especially in
view of the fact that this deposit was considered as a possible source of
ore for the Basic Magnesium, Ine., plant at Las Vegas, Nevada, during
the early part of World War II. :

Origin. The origin of magnesite of the sedimentary type has been
discussed by Longwell 1! and by Rubey and Callaghan.’? Longwell has
suggested that the magnesite in the Overton magnesite deposit was prob-
ably deposited as a sediment in a playa lake. The source of the magnesium
is given as hot springs of deep-seated origin at a time of widespread
dolomitization in the area.

Rubey and Callaghan have concurred with Longwell on the sedi-
mentary origin of the magnesite in the Overton magnesite deposit. The
exceedingly fine grain of the carbonates, the excellent preservation of
all details of depositional bedding, the diverse composition of successive
thin beds, and the uniform composition of individual beds traced laterally
are stated as evidence of a sedimentary origin. In conneetion with the
problem of the origin of sedimentary magnesite, some experimental
work was done in the laboratories of the U. S. Gelogical Survey by P. G.
Nutting and R. C. Wells on the solubility of magnesite, dolomite, and
parasepiolite. Based upon the assumption that waters coming into the

_ 8 Bradley, w. ‘W., Magnesite in California: California Min. Bur. Bull. 79, p. 49,
May 1925. .

7Rubey, W. W., and Callaghan, Eugene, op. cit., p. 116.

8 Bradley, W. W, op. cit., pp. 72-75.

Rubey, W. W., and Callaghan, Eugene, op. cit., pp. 117-118.

? Rubey, W. W., and Callaghan, Eugene, idem., pp. 119-139.

10 Rubey, W. W., and Callaghan, Eugene, idem., pp. 140-141.

11 Lengwell, C. R., Geology of the Muddy Mountains, Nevada: U. S. Geological
Survey Bull. 798, pp. 82-85, 1928.

12 Rubey, W. W., and Callaghan, Eugene, op. cit., pp. 134-138.
3—23300
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Area No.7 1In area No. 7 the beds of the sedimentary rocks are highly folded. Area
No. 7 is a continuation of area No. 6. The magnesite in this area is esti-
mated as “inferred ore,” and may have a maximum overburden of 150

. feet (pl. 64, sections DD’ to BB’).

Area No.8 Area No. 8 is the eastward extension of areas No. 5 and No. 7. The
sedimentary rocks in area No. 8 are a series of northward-plunging folds.
In this area the magnesite is estimated entirely as “inferred ore” (pl. 64,
sections FE to CC’).

Reserves were computed as ‘‘indicated ore’’ where positive informa-
tion such as sample pits, diamond drill holes, and outerops indicate the
occurrence of magnesite, and as ‘‘inferred ore’’ where no exploratory
information was available, and the assumption of the existence of mag-
nesite was based solely upon the projection of surface geology. In
addition, a certain amount of ore reserves were calculated as existing
beyond a depth of 50 feet down the dip from all outcrops and sample
pits. The estimated reserves in this last category are included under
‘““inferred ore.’’ ] '

The grade of the ore was determined from samples taken .and
analyzed by the U. S. Geological Survey, augmented by analysés made
by the California Chemical Corp. Almost all the samples were taken
from the pits excavated by the California Chemical Corp. The analyses
from each area were weighted and averaged. The reserves were calculated
on the basis of (1) less than 5 percent CaO, (2) more than 5 percent and
less than 10 percent CaO, and (3) more than 10 percent CaO.

Table 3. Summary of estimated ore reserves *

o Tons of indicated ore Tons of inferred ore
Area 5 5-10 10+ 5 5-10 © 104
percent percent percent percent percent percent
Ca0 Ca0 CaO Ca0 Ca0 CaO
) S 2,000 2,000 5,000 10,000 20,000 40,000
2 ) PR R SRS PR 5,000 5,000 7,000
b S, 2,000 5,000 7,000 ||
[: S 1,000 | e e e e
- 35,000 45,000 45,000 |-
S RO PO PRI 100,000 120,000 |- _._._.
[, 25,000 |- |eeeoo.. 150,000 | oo |aoaon
Totals__________ 65,000 52,000 57,000 265,000 145,000 47,000

* Estimates of 117,000 tons of ‘‘indicated ore”” and 410,000 tons of ““Inferred ore’’ are made for the
Needles magnesite deposit, based upon a maximum limit of 10 percent Ca0.

In attempting to mine the magnesite ore on a commercial basis the
variation in thickness of the overburden, the grade of ore and its varia-
tion, the lack of water at the mine, and the need for an access road must
be taken into account. The variation in thickness of overburden depends
mainly upon the geologic structure. The cross sections depict the condi-
tion which may be expected at any given point in the Needles magnesite-
bearing area. The grade of ore which may be expected and the variation
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Field number 67, channel sample to represent 3.9 feet of blocky dolomite across
the face of trench 67. Norman Davidson, analyst.

Field number 68f, channel sample to represent 4.5 feet of dolomite across face
of trench 68. Norman Davidson, analyst.

Field number 68w, channel sample to represent 4 feet of dolomite along wall of
trench 68. Norman Davidson, analyst.

Field number 4a, channel sample to represent 2.5 feet of magnesite in trench 4.
Norman Davidson, analyst.

Field number 9, channel sample to represent 3.5 feet of magnesite in south wall
of trench 9; 10 feet from the face. Norman Davidson, analyst.

Field number 14, channel sample to represent 4 feet of thin-bedded white magne-
site in the south wall of trench 14. V. North, analyst.

Field number 15, channel sample to represent 3.4 feet of magnesitic dolomite
across the face of trench 15. Norman Davidson, analyst.

Field number 16, channel sample to represent 1.2 feet of white unconsolidated
dolomitic magnesite in trench 16. Norman Davidson, analyst.

Field number 31a, channel sample to represent 3.5 feet of magnesite in face of
trench 31. V. North, analyst.

Field number 32, channel sample to represent 2.7 feet of massive magnesite in
the north wall of trench 32. V. North, analyst.

Field number 39, channel sample to represent 2.5 feet of dolomitic magnesite
from face to trench 39. Norman Davidson, analyst.

Field number 40a, channel sample to represent 1.3 feet of thin-bedded magnesite
in trench 40. Norman Davidson, analyst.

Field number 49b, channel sample to represent 0.8 feet of thin-bedded impure
magnesite just below sample N-13 in trench 40. Norman Davidson, analyst.
Field number 40c, channel sample to represent 1.3 feet of clay gouge below sample
N-19 in trench 40. Norman Davidson, analyst. -

Field number 45, channel sample to represent 1.9 feet of magnesite in the south
wall of trench 45. Norman Davidson, analyst. )
Field number 61, channel sample to represent 1.3 feet of magnesite in south wall
of trench 61. V. North, analyst. .

Field number 5a, channel sample to represent 1.7 feet of magnesite in trench 5.
V. North, analyst.

Field number 5b, channel sample to represent 2.8 feet of impure magnesite just
below sample N—23 in trench 5. V. North, analyst. .

Field number 6, channel sample to represent 5.1 feet of thin-bedded magnesite
and thin shaly partings combined in trench 6. Norman Davidson, analyst.
Field number 8a, channel sample to represent 1.7 feet of thin-bedded impure
magnesite in trench 8. Norman Davidson, analyst.

Field number 8b, channel sample to represent 3.9 feet of impure magnesite
directly below N-26 trench 8. V. North, analyst.

Field number 1la, channel sample to represent 1 foot of magnesitic dolomite in
south wall of trench 11. Norman Davidson, analyst.

Field number 11b, channel sample to represent 3 feet of impure magnesite on
top of sample N-28 in trench 11. Norman Davidson, analyst.

Field number 21, channel sample to represent 2.5 feet of impure magnesite in
trench 21. Norman Davidson, analyst.

Field number 22, channel sample to represent 1 foot of impure magnesite in
trench 22. Norman Davidson, analyst.

Field number 28a, channel sample to represent 2.3 feet of thin-bedded dolomitic
magnesite on hanging wall of small fault in trench 28. Norman Davidson, analyst.
Field number 28b, channel sample to represent 3.5 feet of magnesite in footwall
of small fault in trench 28. Norman Davidson, analyst.

Field number 29a, channel sample to represent 2.9 feet of thin-bedded magnesite
in trench 29. Norman Davidson, analyst. ‘
Field number 29b, channel sample to represent 2.3 feet of dolomitic magnesite
underneath N—34 and separated from it by 1.6 feet of shale and dolomite. Norman
Davidson, analyst. )
Field number 34a, b, and ¢, combined channel sample to represent 3.9 feet of
magnesite and shaly partings in trench 34. V. North, analyst.

Field number 7, channel sample to represent 2.3 feet of magnesite in trench 7.
Norman Dayvidson, analyst. }

Field number 12a, channel sample to represent 2 feet of magnesite below uncon-
formity in trench 12. Norman Davidson, analyst.

Field number 23a, channel sample to represent 1.7 feet of magnesite in footwall
of shear zone in trench 23. Norman Davidson, analyst.

Field number 23b, channel sample to represent 0.8 foot of magnesite in hanging
wall of shear zone in trench 23. Norman Davidson, analyst.

Field number 25, channel sample to represent 3.0 feet of magnesite in trench 25.
Norman Davidson, analyst.

Field number 35, channel sample to represent 3.4 feet of dolomitic magnesite in
trench 35. Norman Davidson, analyst.

Field number 36a, b, and ¢, combined channel sample to represent 4.8 feet of
dolomitic magnesite in trench 36. V. North, analyst.
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°

EXPLANATION

Sedimentary rocks
(undifferentiated)

Magnesite

TERTIARY

Alluvium and stripped moterial

A6z
Strike ond dip of beds

Edge of pit

COMPASS AND PACE MAP
MAIN PIT

CAPITAN MAGNESITE DEPOSIT

NEEDLES, SAN BERNARDINO COUNTY, CALIFORNIA,

TRUE NORTH

o 100 200 FEET

RE C.J.Vilaliano, _Jurie, 1944

FI1GUuRe 2. Compass and pace map of the main pit, Capitan magnesite deposit,
Needles, San Bernardino County, California.

The magnesite is white, fine-grained, rather porous, and of lower
specific gravity than the magnesite of the Needles deposit. The ore crops
out in two parallel bands, each approximately 8 feet thick and dipping
62° NE. (fig. 2). Whether the two bands are outcrops of two separate beds
or of the two limbs of an isoclinal fold is not certain.

No estimate of the magnesite reserves in the Capitan deposit was
made because the exploration program was not far enough along at the

Table 6. Chemical analyses of samples from the Capitan magnesite
deposit, Needles, California *

Sample number Ca0 . MgO R:203 m‘:g:_ligle Loss
S 1.4 45.1 0.2 4.3 49.1
. 1.1 44.7 0.2 5.1 48.7
F: J - 1.1 46.3 0.3 2.5 49.8
L SRR, 2.1 44.3 0.2 4.6 48.8
5 S, 3.8 44.2 0.6 1.6 49.7
S, 2.5 45.3 0.3 2.5 49.9
Y 3.1 44.1 0.76 3.9 48.1

* Samples 1-7. Analyses of picked samples from widely scattered places in deposit. Samples taken by Basic .
Magnesium, Inc., Las Vegas, Nevada. Analyst, Basic Magnesium, Inc., Las Vegas, Nevada.
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NORTHERN CALIFORNIA AS A MARKET FOR CHEMICALS *

E. WiLL1iAM EI1PPER, EDITOR ** .

OUTLINE OF REPORT

Page
Introduetion _._________________________________ FE 373
Plastics and resins____________________ 373

Surface coatings ______ e
Processing of natural oils - ______________________________________________
Petroleum refining ________________ _
Agriculture
Rubber _______ e
Pharmaceutical manufacturing and processing
Explosives ______________ -

Industrial eleaning _______________
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INTRODUCTION,

Northern California, particularly the nine counties comprising the
‘““Bay Area,”’ has witnessed a remarkable growth in the chemical and
chemical consuming industries. Central location for serving the western
market along with excellent availability of rail, water, motor and air
transportation, manpower, public utilities, industrial sites, and natural
resources have encouraged industrial expansion of all types. To be more
specific the investment in new plants and in plant expansions in the area
has amounted to almost $400,000,000 during the first four post-war years.
An appreciable increase in chemical and petrochemical activity in the
area has taken place and has contributed to this impressive total. Indus-
trial expansion of this magnitude in the chemical manufacturing and
chemical consuming industries has materially increased the market for
chemicals.

The information which we will present is incomplete but affords a
preview of northern California as a market for chemicals. Though a wide
variety of chemical consuming industries are located in the area, it has
been possible to estimate satisfactorily the chemical consumption of only
a limited number. These we will consider individually.

PLASTICS. AND RESINS

Plastics manufacture, that is the producﬁon of the chemical mono-
mer or polymer, is almost non-existent in the area. There is, however,

* A cooperative report by members of the Western Chemical Market Research
Group, San Francisco. Paper for presentation at Pacific Industrial Conferences, Pacific
Chemical Exposition, November 1, 1949. Originally released in mimeograph form by
the Industrial Department of the San Francisco Chamber of Commerce.

*# Oronite Chemical Co. .

The editor wishes to acknowledge the assistance of the following co-authors:
Kenneth Bayha, Commercial Solvents Corporation; Raymond H. Ewell, Stanford
Research Institute ; William E. Hosken, Stanford Research Institute ; Herman J.-Jordan,
E. I. du Pont de Nemours & Co., Inc.; Richard F. Schlecht, Standard Oil Co. of Cali-
fornia ; and Charles D. Thurmond, Monsanto Chemical Company.
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No.3] NORTHERN CALIFORNIA AS A MARKET FOR CHEMICALS 375

consumption by the paint industry in California is reasonably identical
to the national pattern, there is some deviation within the state. We will
therefore enlarge all our estimates to include the industry on a state-wide
basis, but excluding the Navy production.

Those interested in estimating the requlrements of either the north-
ern California or southern California industry may respectively take 40
percent and 60 percent of our figures as reasonable approximations. Like-
wise, a rough estimate of the west coast requirements outside of California
could be obtained by taking about 15 percent of our figures.

To begin with it is estimated that the finished products of the Cali-
fornia surface coatings industry amounted to over $120,000,000 in 1948.

Finished products Gallons per
year
il pigment paints *. . _.__ .. ... 18,650,000
Varnishes. ... _ . ____..__.__.. 9,500,000 .
Nitroceltulose lacquers_ ________ 7,650,000
All other lacquers_.__________ - 1,550,000
Enamels_ . __________________. 9,000,000
. Bituminous paints.__..____.____ 1,800,000
‘Water thinned paints_...______ 1,650,000
Stains. ... .. _______ 900,000
Spirit varnishes. _________ - 700,000
Metallic paints________________ 600,000
Total .o ___. 52,000,000

1 Includes miscellaneous paints not included in other categories.

The raw materials are divided into five general classifications, some
of which are further subdivided. Let us examine and discuss tables 1 to
5 inclusive.

In the field of white pigments (table 1) it is of interest that titanium
dioxide has now reached about 50 percent of the total. The estimate may
be low on this item.

Colored pigments (table 1) were more difficult to,estimate, particu-
larly the organic lakes and toners, chrome colors, and the mineral earth
colors. The latter appear to represent approximately 50 percent of the
total colored pigments:

The extender pigments (table 1), commonly used in the lower cost
whites and calecimines, amount to more than we antlclpated

 In.the field of drymg oils (table 2) linseed oil is still the large volume
item with consumption running about three times that of either soybean
oil or tung oil. Dehydrated castor oil appears to be gaining favor.

In the field of resins (table 3) alkyds are dominant. Our ﬁgure
includes all types of alkyds and modified alkyds.

" ““‘Other synthetic resins’’ includes vinyl resins, polystyrene, acryhc
esters, silicones, rubber derivatives, coumarone- mdene resins, and other
products

Rosin is the principal natural resin used; as 1ndlcated our figure
does not include the quantity used to make esters and adduets. The con-
sumption of the other natural resins is difficult to estimate.

We have made our estimates on solvents (table 4) in gallons instead
of in pounds as in the other tables. Petroleum solvents represent over
two-thirds of all solvents used without inclusion of toluene and xylene
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NORTHERN

Table 3. Estimated raw material consumption, California surface

Tabdle.

Table

coatings industry, 1948.

CALIFORNIA AS A MARKET FOR CHEMICALS

Resins Pounds per
year
Synthetic Resins

Alkyd resins. __ . ... ... 28,000,000

Phenolic resins_._.__._____ 5,700,000

Urea and melamine resins_ _ 2,400,000

Rosin esters_ .- _.____._._.__ 6,300,000

Rosinadduets_ . _ ... ___________ 500,000

Nitroeellulose. .. ... ._.______________ 3,800,000

Other cellulose derivatives._ - 300,000

Other synthetic resins____________________ 3,000,000

Total__.__.__._... [, 50,000,000
6,700,000 -

2,200,000

1,500,000

1,600,000

Totad - ... 12,000,000

Total resins_______._._.____..._...._.. " 62,000,000

1 Does not include rosin to make rosin esters and rosin adducts.

4. Estimated raw material consumption, Californie surface

coatings industry, 198.

¢ Solvents Gallons ber
year

Petroleum sobvents. .. ... .. .... 21,000,000
Toluene, xylene and coal tar naphthas_ _ 2,700,000
Turpentine. . . _ . _._ . ________________ 1,700,000
Aleohols_ . ________________ 1,900,000
Esters, ketones, and alcohol-ethers._.._______ 2,700,000

Total oo 30,000,000

5. Estimated raw material consumption, California surface

coatings industry, 1948.

Miscellaneous Pounds per
year
Chemical plasticizers ! 1,000,000
Driers 2 3,000,000
Asphalt and pitch 10,000,000
Total .. ... 14,000,000

1 Includes phthalate and phosphate esters, does not include castor oil.
2 Naphthenates, linoleates, tallates, resinates, oleates, etc.

377
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No.3] NORTHERN CALIFORNIA AS A MARKET FOR CHEMICALS 379

The industry procures several million pounds of crude bulk salt
per year, but it is believed that this is not for direct process use and was,
therefore, not included in our table.

A word regarding the relationship of the industry in northern Cali-
fornia to the statewide industry and the national total may be of interest.
The refining in California comprises about one-sixth of the national
total and northern California has about one-third of the state’s total or a
little over 5 percent of the national total. This can be based on total
potential crude oil consumptlon or cracking capacity, as shown:

Northern . :
California C?ahforma. . US
Crude qil charge capacity, B/D.oo . 330,800 1,047,800 . 6,515,500
o US. oL . 5.1 16.1 |
%Callf __________________ F: 3 U R (AU
Cracking capacity, B/D ‘. _____________________._. 2 209,600 518,150 3,752,400
. vy P US. 5.6 15.4 |-
% Calif...___________________ 3% 1 I, I
Employment (Prod. and related works— .
Dec. 1948) ... ___._.._. 5,100 12,400 113,300
ToUS.ee . 4.5 10.9 oo
Do Calif.._______________.__ ZS % S DU (SR Up R

1 Thermal cracking, catalytic cracking, and reforming.
2 Includes 42,000 B/D crude oil feed to thermal cracking and coking processes.

AGRICULTURE

California agriculturists are unusually progressive in their scientific -
approach to erop production. This is attributable to factors such as crop
specialization and the necessity for producing a high guality product to
compete in the eastern market.

Chemical manufacturers, government laboratories, and agrieul-
turists cooperate in the continuing evaluation of both new and old
chemicals in terms of the need to be filled and the potential economic
realization. This method seems to be very satisfactory. Cash farm income
in 1948 was approximately $2,000,000,000 derived from over two hundred
types of crops.

Chemicals played an important part in the production of thls wealth
as evidenced by these expenditures for California (estimated by the
State Bureau of Chemistry) :

Commercial fertilizers._________ $42,000,000

Economic poisons_ ____________ 20,000,000
Agricultural minerals_ . _.______ 6,000,000
Auxiliary plant chemicals. ... __ . . 2,000,000

Total ... $70,000,000

Fertilizer consumption has increased markedly with a 1948 Cali-
fornia consumption of approximately 550,000 tons compared to the
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Table 8. Estimated pesticide consumption in northern California, 1948.

Material * Pounds
Pyrethrum (all forms) .- ... ___.... 25,000
Rotenone__ _ _ ... 50,000
Nicotine (base or sulfate)__ 50,000
Lead arsenate__....______ 750,000
Calcium arsenate. . 250,000
Sulfur.___________ 20,000,000

500,000 (gallons)
200,000

DDT, tech._._______ 1,000,000
DD D 200,000
Hexachlorocyclohexane, 12 percent gamma isomer. _ - 250,000
Hexachlorocyclohexane, 99 percent (lindane).___ ____ Experimental
Chlordane____________ . ________.__.__.___. . 50,000
Toxaphene._ _ PR 50,000
TEPP_ _________ ... ——e 100,000
Parathion (thiophos).____ __..| Experimental
Spray oils_ - ________ U 2,500,000 (gallons)
Copper compounds__ - 1,000,000
Mercury compounds.. R 10,000
Ethylene dibromide. .. __ ___.___________ . 250,000
Dichloropropane-dichloropropene mixture .- . 150,000
24-D .. I 50,000

Trichloro-acetic acid-
Other herbicides. - .. . e caeaas

* All quantities are for concentrated form except where indicated.

RUBBER

Though the western rubber industry is usually thought of as con-
centrated largely in southern California, there are a few medium sized
manufacturers in the San Francisco Bay area. We have an aggressive
tire manufacturer, one of the largest producers of camelback, a tile
manufacturer, and at least seven manufacturers of mechanical rubber
goods. Raw material requirements are impressive and are estimated to
include : '

Raw materials Pounds per
year

Rubber

GR-S_ .. 8,500,000

Natural_ 6,500,000

Latex-- . ______________ . 150,000

Neoprene (and other syntheties)...__.______ 750,000
Accelerators

(All types) _ _ . ... 160,000
Antioxidants

(Al types) - - o oo oo 110,000
Plasticizers, Softeners, and Tackifiers.

Process oils._ __. .. ___________________. 750,000

Allothers_ _ .. ... _______ 50,000
Miscellaneous

Sulfur. .. __ .. 400,000

Carbon black_ 6,000,000

Zincoxide._______._____________. 750,000

Stearic acid. ... ... _________________.____ 180,000
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No.3] NORTHERN CALIFORNIA AS A MARKET FOR CHEMICALS 383

INDUSTRIAL CLEANING

The industrial cleaning field as a whole comprises a market of con-
siderable magnitude. We wﬂl briefly discuss several subd1v1s1ons in this
group but do not have coverage of the entire industry.

Airline Operation and Maintenance. The location of the United
Air Lines maintenance base at South San Franeisco is the principal con-
tributing factor in the total chemical requirements for this industry.
Since many of the products used are compounded materials, a specific
breakdown on a poundage basis is difficult. On a dollar basis the total
requirements are over $100,000 a year, from which we have estimated the
following breakdown :

Chemicals used in airline Pounds per

operation and maintenance year
Solvents________ . ...._._.._. 600,000
Chemical cleaners__.._._______ 250,000
Isopropanol ... _________ 250,000
Methanol . ___________________ ) 125,000
Specialty products and proprie-

tary items__________.________ 25,000

Industrial Degreasing. It is estimated that industrial degreasing
operations in northern California consume approximately 2,500,000
. pounds of trichloroethylene and 150,000 pounds of perchloroethylene
annually. . '

Dry Cleaning. In the dry cleaning industry a variety of specialty
products are used along with- a relatively large volume of petroleum
- .solvents. We have attempted to estimate only the chemical solvents and
suggest that the annual northern California consumption amounts to
approximately 3,000,000 pounds of perchloroethylene and 1,7 50 ,000
pounds of car bon tetrachlorlde )

-Commerciol Laundries. The commercial 1aundries in northern Cali-
fornia do an annual business of over $30,000,000 per year. Purchases of
wash-room chemicals run about $1,200,000 annually The speclﬁe require-
ments are estlmated to include:

Chemicals used by Pounds per.

commercial laundries year
Soap (and synthetics)_._._.__. 3,500,000
Alkaline builders_ _____________ 7,500,000
Bleach (20 percent)___ 300,000 *
Blueing (dry basis) - - 2,000
Sour..._____________ 550,000
Starch_ |-

* Gallons.

The use of synthetic detergents, particularly in compounds with
builders, in commercial laundry operation is on the increase, but at the
present time represents only a small portion of the total. The ratio of
alkaline products to soap used has also increased materially from pre-war

o
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SKAGGS SPRINGS QUICKSILVER MINE, SONOMA
- COUNTY, CALIFORNIA *

By DoNALD L. EVERHART **
OUTLINE OF REPORT

Abstract I e
Introduction e
Location _____________________
History, ownership, and produetion ___________________________________
Field work and acknowledgments____

Skaggs Springs quicksilver mine _________________________________________
Workings ___________ S
Geology of the mine____________ __ _ __ e

Mineralization _____ _
Struetural control ___________
Summary _____________ o ______
Grade of ore

H{lustrations

Figure 1. Index map of part of central California, showing the location
of Skaggs Springs___ . _______ 386

2. Index map of California quicksilver mining districts and mines

on which reports have been published by the United States

Geological Survey and the Division of Mines. These reports

are the results of geological work by the United States Geo-

logical Survey in World War II strategic minerals investi-

gations _ : — 393

Plate 66. Geologic sketch map of the vicinity of Skaggs Springs quick-
silver mine, Sonoma County, California____________________ In pocket

67. Composite map of underground workings, Skaggs Springs
quicksilver mine, Sonoma County, California_______________ In pocket

68. Geologic maps of the underground levels of Skaggs Springs
quicksilver mine, Sonoma County, California_______________ In pocket

69. Vertical sections through Skaggs Springs quicksilver mine,
Sonoma County, California___.__________________________ In pocket

ABSTRACT

The Skaggs Springs quicksilver mine is 33 miles from the Pacific Ocean in
Sonoma County, California. It is accessible by 15 miles of paved road from the town
of Healdsburg, which lies to the southeast. In the period between the discovery of the
ore deposits in 1928 and the closing of the mine in 1944, 330 flasks of quicksilver were
produced, with the peak of production in 1941 and 1942.

The mine workings, totaling 1,825 feet in length, lie within a block of interbedded
sandstone and shale of Cretaceous (?) age that is bounded by two northwest-trending
faults separating it from rocks of the Franciscan group of Upper Jurassic (?) age.
These older rocks include sandstone and a little shale, greenstone, and miea, chlorite,
and amphibole schists.

Several hot springs occur in the younger sedimentary rocks along faults that
appear to have formed part of the structural control for the quicksilver deposit.

.Metacinnabar, associated with the yellow crystalline hydrocarbon, curtisite, is
finely disseminated through the Cretaceous (?) sandstone, and is the chief ore mineral
of the deposit. Less commonly, the sandstone is impregnated with small cinnabar
grains.

* Published by permission of the Director, U. S. Geological Survey.
#* Geologist, U. S. Department of the Interior, Geological Survey.

(385)
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No. 3] SKAGGS SPRINGS QUICKSILVER MINE 387

History, Ownership, and Production

The quicksilver deposits at Skaggs Springs were discovered, some-
what by accident, in 1928.1 Aceording to Ransome and Kellogg 2 ‘‘ Quick-
silver ore was first noted as occurring in commercial -quantities on this
property in 1925.”” Mr. Curtis collected specimens of an unfamiliar
yellow mineral from fractures in the sandstone outcrops along the creek
near the resort, and sent them to the Carnegie Institution of Washington
for identification. The Institution reported the yellow crystals to be a
new hydrocarbon mineral, subsequently named curtisite for the dis-
coverer, and also reported that the specimens contained a considerable
amount of metacinnabar.

The sandstone containing the finely disseminated matacinnabar and
curtisite was mined.throughout the next 10 years, and during a 90-day
period in 1934 Mr. Curtis recovered 42 flasks of quicksilver with the use
of a small retort. During the late 1930’s, under the supervision of the
late Charles Cavagnero, ore from part of the upper workings of the pres-
ent mine was extracted and yielded nine flasks of qulcksﬂver The mining
operations were taken over in October 1940 by Star Springs Mercury,
Inec., of Hollywood. This company expanded the workings of the mine
to the extent mapped in this investigation, and produced about 250 flasks.
A reduction plant with a daily capacity of 20 tons was erected in June
1941, and production from it began in September 1941 and continued
until September 1942 when Star Springs Mercury, Inc., was liquidated.

. The mining property was leased in January 1943 by Mr. Edward
J. Bumstead of Skaggs Springs, who began operations early in February
1943. An extensive program of sampling and assaying was undertaken
as a guide to further development, and as a result an additional 30
flasks of quicksilver was produced before the mine was closed in 1944.

The total production of the mine has been approximately 330 flasks.

Field Work and Aéknowledgments

Mr. W. Bradley Myers and the writer, of the U. S. Geological Survey,
spent 4 days during July 1942 mapping the underground workmos of
the mine on a scale of 1 inch to 10 feet. In February 1943, the writer spent
2 days in similar underground mapping and 2 days in plottlng the surface
geology of the mine area on an aerial photograph at an approximate scale
of 1:20,000. During this investigation, hearty cooperation was given to
Mr. Myers and the writer by Mr. Tracey Pierce, mine foreman, and by
Mr. Leo Curtis and Mr. E. J. Bumstead of Skaggs Springs.

This study was made as a part of the U. S. Geological Survey’s war-
time investigation of strategic-mineral deposits. The problems of mineral-
ization and associated hot springs activity should receive much more
study before the ore deposits at Skaggs Springs can be fully understood.

GENERAL GEOLOGY

In the Skaggs Springs area the most important geologic feature is
a block of sandstones and shales, tentatively considered to be Lower

1 Oral communication from Mr. Leo Curtis, proprietor of the hotel and owner of
the property.

2Ransome, A. L., and Kellogg, J. L Quicksilver resources of California: Cali-
fornia Jour. Mines and Geology, vol. 35, no. 4, p. 469, October 1939.
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correlation was made solely on general lithologic characteristics, but in
this report the age determination is assumed to be correct.

The large landslide covers much of the northeast slope of the high
ridge to the west of the mine. Typical hummocky topography charac-
terizes the slope, none of the rocks appear to be in place, and the rela-
tively sparse timber may indicate that the mass beneath was moving in
1943. Two cliffs, about 40 feet and 70 feet high, along the southwest side
of the fault west of the mine, may be part of a poorly defined fault scarp.
The oversteepening of the slope by continued upthrow of the southwest
side of the fault may have caused the landslide.

SKAGGS SPRINGS QUICKSILVER MINE
Workings

The Skaggs Springs quicksilver mine, with 1,825 feet of workings,
has five levels and three main raise stopes, and extends to a depth of 135
feet below the collar of the inclined shaft (pl. 67). The main entry to the
mine is a shaft inclined at a slope of 38°. This shaft develops the mine to
a vertical depth of 100 feet. Levels have been driven from the shaft at
depths of 16, 50, 73, and 100 feet (pl. 68). A winze from the 100-foot level
connects with the 135-foot level. Raise stopes have been mined from the
50-foot level to the 16-foot level, from the 100-foot level to the 50-foot
level, and from the 135-foot level to the 100-foot level (pl. 68). These raise
stopes are larger than ordinary raises in most mining districts but are
smaller than most stopes. They do not exceed 20 feet in height or width,
and the stope lengths are 75, 180, and 45 feet respectively, between the
three lower levels. In general the raise stope outlines are irregular,
although the shapes are roughly pipelike.

A bulldozed prospect pit, about 40 feet in diameter and 10 feet in
maximum depth, explores mineralized sandstone about 300 feet north-
west of the collar of the inclined shaft.

Geology of the Mine

A massive ore-bearing sandstone 50 to 60 feet thick, which strikes
about N. 65°-75° E. and dips about 55° SE., contains a large proportion
of the workings of the Skaggs Springs mine. The hanging wall of the
deposit is formed by interbedded shales and sandstones that conformably
overlie the thick ore-bearing sandstone. The footwall, which is exposed
only on the 73 and 100-foot levels, and in the shaft from a depth of 55
feet to its base, is similarly interbedded shales and sandstones that lie
conformably below the ore bed.

Mineralization

Numerous fractures, joints, and faults with small offsets, which cut
the hard, massive sandstone bed, have been open to ascending solutions
that, in structurally favorable places, have partly filled the fractures and
formed veins. Most common of the minerals filling the fractures is hard,
dark opal that is locally mixed with fine-grained quartz and chalcedony,
similar to the material that cements the sandstone. The opaline veins are
cut by later fractures that in places are filled with bright greenish-yellow,
crystalline curtisite (probably C»4H;s).> Realgar (AsS) and orpiment

s5Dana, E. S.,, A textbook of mineralogy, 4th ed., p 776, New York, John Wiley
and Sons, Inc., 1932.
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ascended through the porous sandstone below; all the ore in the mine is
found in the porous sandstone just beneath the shale beds.

The faults and fractures that controlled the ore deposition can be
divided roughly into three sets. All of them apparently occur largely
within the sandstone, and are considered to have provided conduits for
ore solutions ascending to the hanging-wall contact. The oldest set is
a series of northwest-striking, southwest-dipping faults thought to be
related to the southwest boundary fault of the Cretaceous (%) rocks and
the Franciscan group. Locally, metacinnabar and cinnabar oceur along
and near these faults, and curtisite more generally is distributed adjacent
to them. In the extreme south corner of the 100-foot level, where one of
the faults of this oldest group intersects the hanging-wall contact, there
are local concentrations of ore, and large quantities of cold water and
bubbles of methane rise into the floor of the drift along the fault. The
localized ore concentrations and the gas and water emanations are evi-
dence that the fault acts and has acted as conduit for solutions.

A second smaller and less important group of faults mapped in the
mine strikes N. 15°-55° W., but dips gently northeast, and is younger
than the northwest-trending, southwest-dipping faults described above.
The intersection of one of these younger faults, which is exposed in the
raise stope between the 100-foot level and the 135-foot level, with the
hanging-wall contaet and a fault of the first group is the apparent control
for the high-grade ore shoot mined in the raise stope. (See pl. 69, section
BB’). Other smaller faults of this group are exposed on all levels except
the 73-foot level, but have negligible offsets, and seem to have played
little or no part in the control of the ore deposits. '

The youngest, and perhaps economically most important, fault group
is made up of east-striking, gently north-dipping fractures that are
numerous throughout all levels and stopes in the mine. The faults of this
group are highly irregular in attitude, and tend to split into many
branching fractures. These faults are not all contemporaneous, but
because of their complicated relations they have not been subdivided.
In some places, steeper faults of the group seem to be cut off by later,
flatter faults, but in other places, steep and flat faults interseet with no
apparent offset on either fault. Offsets are generally small, ranging from
a few inches to 5 feet. Some of the well-exposed flat faults in the large
raise stope between the 50-foot level and the 100-foot level, however, have
apparent offsets whereby the lower part of the hanging-wall contact has
been displaced a total distance of nearly 55 feet to the southeast. The
effect of these gently north-dipping faults is best shown in cross section
A-A’ (pl. 69), which longitudinally bisects the large raise stope. The
hanging wall flattens markedly between the 50 and 100-foot levels, and
in this distance the stopes are bunched beneath the flattest parts. The
same flattening is shown in cross section B-B’ (pl. 69). A large part of the
ore taken from the mine has come from the stoped areas shown in cross
section A-A’; curtisite is more abundant here than in any other part of
the mine. This particular part of the hanging wall, which is abnormally
flattened by faulting, therefore, apparently is the most effective struec-
tural trap in the deposit. Other flat, or nearly flat, parts of the hanging
wall have been almost as productive.

The surface expression of the faults observed underground is not
clear. Only two of the faults of the first group described can be found at
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Ficure 2. Index map of California quicksilver mining districts and mines on
which reports have been published by the United States Geological Survey and the Divi-
sion of Mines. These reports are the results of geological work by the United States
Geological Survey in World War II strategic minerals investigations.

2w

zone exposed on the 100-foot level. Those levels where the effective hang-
ing wall is flattened by north-dipping flat faults should be especially
explored. In addition, the necessary amount of prospecting should be car- -
ried through the fault zone to the northeast to determine definitely the
eastern terminaiton of the ore deposits.

Two ore bodies exposed on the surface, one in the bulldozed pit and
one in the creek bottom below the ore bins, should be developed and fol-
lowed at depth.
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THE ALTOONA QUICKSILVER MINE, TRINITY
COUNTY, CALIFORNIA *

By C. MELVIN SWINNEY **
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ABSTRACT

The Altoona quicksilver mine is in the northeastern part of Trinity County,
California, about 12 miles west of Castella. It has yielded, from intermittent operations
since its discovery in 1871, more than 33,000 flasks of quicksilver. The deposit is of
exceptional interest geologically because it is outside the principal belt of California
quicksilver deposits. The ore bodies, in which the economic minerals are cinnabar with
a little native mercury, are steeply dipping tabular lenses that average about 5 feet
in thickness and locally attain a length and depth of more than 200 feet. The average
grade of all the ore that has been mined is about 1 percent mercury, but some ore that
contained up to 3 percent mercury is said to have been mined in the late 1890’s. The
ore in sight at the time the property was examined in 1943-44 averaged about 18 pounds
of quicksilver to a ton. It was profitable to mine ore of this grade at the then prevailing
price of about $200 a flask (76 pounds of mercury). When the price of mercury dropped
in 1945, the mine was closed.

The ore bodies are localized along faults that cut altered diorite, and probably
extend into adjacent sheared serpentine. Along the continuation of these ore-bearing
faults, undiscovered ore bodies of moderate size probably can be found, but, at a mine
as isolated as this one, exploring and mining can be profitable only during a period when
a high price for quicksilver is assured.

INTRODUCTION

The Altoona quicksilver mine (fig. 1) is on the East Fork of the
Trinity River, in the southern part of the Klamath Mountains, California.
Tt is in sec. 22, T. 38 N., R. 6 W, M. D., in northeastern Trinity County.
The shipping point nearest to the mine is Castella, on the Southern Pacific
Railroad and on U. S. Highway 99. From Castella the mine is readily

reached in the dry season by 24 miles of well-maintained dirt road, but

* Published by permission of the Director, U. S. Geological Survey.
** Geologist, U. S. Department of the Interior, Geological Survey.

(395)
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The writer gratefully acknowledges the friendly assistance of the
mine owner, Mr. R. E. Frowenfeld of San Francisco, California, and the
mine operators, Mr. C. W. Erickson of San Francisco and the Marsman
Company of California. The writer was assisted ably by Philip F. Fix of
the Geological Survey during much of the field mapping, and Mr. Fix
contributed valuable ideas and suggestions in regard to the geology of
the mine. Edgar H. Bailey of the Geological Survey critically read the
manuscript and suggested many improvements. .

The principal earlier reports dealing with the Altoona mine are by
Becker,! Forstner,? Bradley,® and Ransome and Kellogg.¢ These reports
show that the inaccessibility of much of the mine workings handicapped
these authors as it did the writer.

JHISTORY AND PRODUCTION

The first discovery of cinnabar reportedly in place was in 1871 in
the area near the site of the present shaft. Until 1875 mining consisted
prineipally of placer operations, the digging of open-cuts, and the driving
of a few short adits. In 1875 the Altoona Quicksilver Mining Company,
now owned by Mr. R. E. Frowenfeld of San Francisco, acquired the
property and as a result of considerable underground exploration found
ores which yielded over 7,000 flasks of quicksilver. By 1880 a depth of
132 feet had been reached, and an 800-foot drainage adit had been driven.
At that time litigation among the stockholders resulted in a shut down
of the mine. To reopen the mine in 1894 the present shaft was sunk to a
depth of 450 feet, and soon thereafter a vertical winze was sunk 150 feet
below the 450-foot level, making the total depth of the deepest workings
600 feet. Six levels were eventually driven from the shaft and two from
the vertical winze. The period from 1895 to 1901 witnessed the greatest
development and production of the Altoona mine, for during that interval
the operators recovered 19,673 flasks of quicksilver, almost two-thirds of
the total production at the time this report was prepared.

The mine was closed down and inaccessible for much of the time
between 1901 and 1929, though sporadic work by lessees, principally the
reworking of the old dumps, yielded a little quicksilver nearly every year.
In 1929 the workings were reopened to the 132-foot level, and some mining
continued until 1943, mostly on two new levels, the 50-foot and 100-foot
levels. An attempt to unwater the mine below the 132-foot drainage level
was begun in 1943, but in May 1944 the mine had been unwatered only
to the 350-foot (Trinity) level. With the subsequent drop in the price of
quicksilver, operations were curtailed in 1944 and the mine was shut
down in 1945. o

As the foregoing history shows, the Altoona mine has had only two
periods of mdjor operation, 1875-1880 and 1895-1901, and production
during these two periods accounts for 27,200 flasks of the total of 33,820

flasks that the mine has yielded. The recovery of an estimated 240 flasks

for 1890 was probably from the mine dumps or from placer material

1 Becker, G. F., Geology of the quicksilver deposits of the Pacific slope: U. S. Geol.
Survey Mon. 13, pp. 366-367, 1888.

2 Forstner, William, The quicksilver resources of California: California Min. Bur.
Bull. 27, pp. 192-193, 1903. . .

3 Bradley, W. W., Quicksilver resources of California: California Min. Bur. Bull.
78, p. 200, 1918. - - s : . .
+ Ransome, A. L., and Kellogg, J. L.," Quicksilver resources of California: Cali-
fornia Jour. Mines and Geol.,, vol. 35, no. 4, pp. 473-474, 1939. o
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No. 3] THE ALTOONA QUICKSILVER MINE 399

in the southern part near Tehachapi; 7 they are somewhat intermediate
in character between the Coast Range deposits and the Sierra Nevada
deposits. .

The rocks exposed by the Altoona mine workings are intensely
altered porphyritic. diorite and serpentinized peridotite; the former
probably intrudes the serpentine, but all observed contacts are faulted
or sheared. Steeply dipping fault zones, that are defined clearly in the
diorite but cannot be followed in the sheared serpentine, served as
channels for the ore-forming solutions. The richest ore bodies formed
in the fault zones as thin tabular lenses that averaged only 5 feet in
thickness. These mineralized faults are always called veins in the dis-
trict and are referred to as veins in this report. Some ore occurs in
carbonate veins that cut the serpentine and the silicified and carbona-
tized serpentine and diorite which formed locally along the contact
between the two rocks. ' :

Rocks

The two major rocks within the area mapped around the Altoona
mine are serpentine, which formed from peridotite or local dunite, and
diorite. The latter was tentatively divided into two mappable varieties—a
porphyritic hornblende diorite and a porphyritic feldspathized diorite.
Texturally and mineralogically the two varieties are closely related;
they differ chiefly in that one has phenocrysts of green hornblende,
whereas the other has prominent phenocrysts of feldspar with minor
phenocrysts of hornblende. Another rock type, herein termed ¢‘altered
rock,”’ is composed of quartz and calcium-magnesium carbonates.

Serpentine

Slickensided serpentine is exposed underground in the mine and
also crops out in a few places at the surface. It is a massive dark-green
rock which locally is veined with white carbonate, probably ankerite.
Thin-sections show that the serpentine is composed largely of antigorite,
showing the mesh structure characteristic of replacements of olivine,
but also some scattered erystals of both ortho- and clino-pyroxenes were
found. Small grains of magnetite tend to outline the mesh structure and
also are scattered in irregular patches throughout the serpentine. All
the exposures of the serpentine contacts, both on the surface and in the
mine workings, are quite poor, and an adequate understanding of thée
relation between the serpentine and the diorite could not be obtained.:
Wherever exposed the contacts are clearly faulted, but whether this is
true everywhere is not known.

Diorite

The two varieties of diorite, which probably are merely facies of a
single intrusive, are described below.

Porphyritic hornblende diorite. Typical specimens of the porphy-
ritic hornblende diorite consist of a green groundmass with dark-green
phenocrysts of hornblende. The least altered specimens of this rock show
in thin section phenocrysts of dark-green hornblende in a holoerystalline
fine-grained groundmass composed principally of andesine (?), green

.. " Bailey, Edgar H., and Swinney, C. Melvin, Walibu quicksilver mine, Kern County,
California : California Jour. Mines and Geol., vol. 43, no. 1, pp. 9-14, 1947. :
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some native mercury in a gangue of carbonates, with subordinate barite,
pyrite, quartz, and clay minerals. These faults, when they enter the ser-
pentine, are dispersed or absorbed and contain no ore minerals.

One variation of the simple faults is worth noting. The No. 2
vein (fault) on the 132-foot (Castella) level, 175 feet southwest of the
main shaft (pl. 71), is divided into two ore bodies that are separated by
about 15 feet of barren rock. This division probably results from a local
splitting of the fault and not an en echelon transfer of displacement from
one fault to another. Eastward in the Castella level, north of the shaft,
and upward on the 100- and 50-foot levels only one ore body was
encountered on this vein.

ORE BODIES

The ore bodies examined in the Altoona mine are steeply dipping
tabular lenses that average about 5 feet in thickness and locally attain
a length and depth (down the dip) greater than 200 feet. They are dis-
tributed along the faults, and, as the cinnabar mineralization did not
extend any great distance into the altered wall rock on either side of

" . the fault zone, the ore bodies are invariably narrow.

The ore minerals are cinnabar and subordinate native mercury.
The gangue minerals include ankerite, pyrite, barite, quartz, and clay
minerals. Most of the stoped areas of the mine were inaccessible and
observations, therefore, were restricted to small parts of veins No. 1
and No. 2 between the 50-foot level and the 132-foot (Castella) level.
Although the 230-foot (Altoona) level and the 290-foot (Shelton) level
were open, most of the stopes on these levels were almost entirely caved
or back filled so that they could not be examined. The ore on the mine
dumps indicates that two different types of vein material were encoun-
tered. One type, which has yielded most-of the produetion, occurs in
greatly altered, decomposed, ocherous porphyritic hornblende diorite
and feldspathized diorite, where these rocks have been cut by the main
faults (veins). The other type consists of cinnabar in veinlets of car-
bonate in the silicified rock.

The type of ore formed in the diorite was exposed in the accessible
parts of the stopes in veins No. 1 and No. 2 on the Castella level. Both

of these veins, which are about 10 feet wide on this level, strike north-.
easterly and dip 60° to 70° NW. The veins consist of sheared and altered

ocherous porphyritic diorite, and where mineralized they contain dissem-
inated cinnabar and native mercury. Carbonate veinlets, which also
contain cinnabar, branch into the walls at numerous places.

At the time the mine was examined, loose fill in the south stope of
vein No. 2 was being drawn into ore cars from the back of the Castella
level, 175 feet southwest of the main shaft. Rich virgin ore consisting of
small erystals of dark-red cinnabar and a little native mercury dissemi-
nated through the soft altered diorite was being stoped underhand from
the same location. The ore is soft enough to be mined with a pick, and
the grade was estimated at about 20 to 30 pounds of quicksilver per ton.
The back fill in the old stope above the Castella level was estimated to
average about 10 pounds per ton.

" The granulated diorite in the fault zone has been largely replaced
by quartz and carbonate, and at a first glance closely resembles a fine-
grained sandstone. Examination with a hand lens shows the material in
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About 75 percent of the underground workings were flooded from
1901 to 1943 and were not subjected to the small-scale mining operations
carried on by lessees on all the levels from the Castella level to the surface.
Such small-scale mining produced 280 flasks of mercury in 1943, mostly
in the last four months of the year. This production was from areas on
and above the Castella level. In January 1944, 224 flasks was recovered.
from ore mined between the Castella and Altoona levels. Part of this was
high-grade virgin ore, but the bulk was back fill from the stopes.

It is believed that the average grade of the ore mined from 1871 to
1901 was about 25 pounds of mercury per ton. This estimate is based on
the grade of ore in the old stope back fill and the virgin ore observed
during the examination of the mine, as well as on the fact that the cost
of supplies during the periods of full scale mining (1871-1880 and 1895-
1901) was relatively high because of the isolation of the mine. The con-
stant pumping of the mine was an added high cost. Therefore it seems
quite likely that ten-pound ore was considered too low in grade to mine
between 1871 and 1901, and there is thus an excellent possibility that
much ore of that grade remains in the lower stopes.

If the early company map correctly shows the approximate extent
of mined and prospected areas, considerable unprospected ground
remains in spite of the fact that the mine is surrounded by other claims
that limit the lateral extention of operations. However, it should not be
overlooked that underground workings, especially shallow ones, probably
exist and were never shown on the company map. For example, plate 1
shows several dumps south of the shaft, but the company map indicates
no workings at all in this area.

On the basis of present knowledge of the Altoona mine, the following
suggestions for future development and prospecting are made.

(1) Examine the stoped areas on the lower levels. The back fill and
remaining ore in the old stopes may average about 10 pounds of mercury
per ton. This material is easily mined and would maintain production
while new areas are being developed.

(2) Explore the possibility of an intersection of veins No. 1 and
No. 2 north of the main shaft. The early company map (pl. 70) indicates
a convergence of the two in that direction.

(3) A brecciated zone (shown as gouge on pl. 70) on the Altoona
level just west of the shaft should be investigated, although the extent and
significance of the brecciation was not determined in the accessible
workings. ' :

(4) Explore vein No. 4, especially at depth. It is not known whether
this vein is a fault similar to veins No. 1 and 2 or the sheared contact
between serpentine and diorite. The early company map shows vein No. 4
only on the Castella level. A projection of vein No. 4 downward, from
what is probably its surface outerop (gossan),.to its position on the Cas-
tella level indicates a steep dip to the northeast. The possible intersection
of this vein with veins No. 2 and 3 should be explored. It is very possible
that the ore body on the Virginia level, shown on plate 70, was controlled
by such an intersection, especially in view of the sharp bend the ore
deposit makes on that level.

(5) Explore vein No. 3 from the Trinity and Goldstein levels in
order to determine its dip and to seeif it is offset by vein No. 4.
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INTRODUCTION

The Health and Safety Division of the Bureau of Mines comprises
four branches: Safety, Coal Mine Inspection, Health, and Accident
Analysis. These branches, functioning in related fields, are coordinated
by the office of the Chief of the Division in Washmgton, D. C.

Laboratories and training headquarters are in the Bureau’s building
in Pittsburgh, Pennsylvania. Field activities, which are the major func-
tion of the Division, are carried on from field offices in centers of mining
or mineral activity throughout the United States and Alaska.

The Safety Branch, employing engineers, safety instructors, and
technicians, has as its aetivities:

First aid and mine rescue training.

Accident-prevention training; metal, nonmetal, metallurgical, and petroleum
laboratories. ’

Routine dust and ventilation surveys at metal mines.

Conferences with mine and plant officials on safety problems.

Promotion of safety organizations and addressing safety meetings.

Exhibits, demonstrations, safety motion pictures.

Testing electrical and other equipment for permissibility.

Investigations of accidents and practices in the mineral industries.

Anthracite flood investigations.

Preparation of reports for publication.

The Coal Mine Inspection Branch, employing mine inspectors, engi-
neers, and technicians, has as-its chief activities:
Inspection of coal mines.
Routine dust and ventilation surveys at coal mines.
* U. S. Department of the Interior, Bureau of Mines.
5—23300 (405 )
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HEALTH WORK OF THE BUREAU OF MINES IN CONNECTION
WITH DUST AND VENTILATION PROBLEMS

The duties of the Health Branch, in accordance with the organic aet
of July 1, 1910, creating the Bureau of Mines, are the investigation of
health hazards and the development of measures for improving health
conditions in the mineral industries in connection with the mining,
preparation, and utilization of mineral substances and the dissemination
of information concerning these investigations in such manner as will
best carry out the purpose of the act. The Coal Mine Inspections and
Investigations Act of May 7, 1941, increased the Health Branch’s possi-
bilities of promoting health in the coal mining industry by authorizing
.and empowering the Bureau to make annual or necessary inspections and
investigations in ecoal mines relating to health conditions and the causes
of occupational diseases.

A few of the health investigations conducted by the Branch include
(1) general investigations, (2) the properties and toxicity of gaseous
atmospheric contaminants, (3) the properties and physiologic action of
_ particulate atmospheric contaminants (dusts), (4) physical condition of
the atmosphere of working places (abnormal temperatures and humid-
ities), (5) activities resulting from federal coal-mine inspections, (6)
approval testing of commercial respiratory protective devices.

General Investigations

The investigations of the Health Branch deal principally with the
hygienic aspects of abnormal environmental conditions to which workers
. in the mineral industries are exposed. Consideration is given especially to
atmospheric health hazards. Studies include the measurement of various
forms of atmospheric pollution; evaluation of the significance of such
measurements; and development of methods of controlling the hazards
incident to exposure thereto. These methods include detection of toxic
gases and dusts and determination of the extent of their ocecurrence.
Results of the investigations are used in forming standards of allow-
able concentrations of atmospheric contaminants and other abnormal
environmental conditions recommended by such organizations as the
American Standards Association, the American Society of Heating and
" Ventilating Engineers, the Industrial Hygiene Foundation, the Ameri-
can Public Health Association, the Governmental Industrial Hygienists,
and several similar organizations. Members of the Health Branch are
serving in various capacities with many of these organizations.

Special Investigations

The first investigation of silicosis in the mining industry in the
United States was made in 1914-15 by the Federal Bureau of Mines in -
cooperation with the United States Public Health Service in the Joplin
(Missouri) mining district. Of 93 men examined, 64 showed plain and
definite evidence of pulmonary disease, 3 were suffering from nonpul-
monary disease, and 26 were seemingly well. To gain a more accurate
idea of the prevalence of consumption among the miners of the Joplin
district, it was decided to examine a large riumber, and from May 15 to
December 31, 1915, 720 miners were examined ; 45. 7 percent had silicosis
and tuberculos1s and 5.3 percent had tuberculos1s A later report (1927)
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Although no recent formal studies have been made on siliceous dust
in relation to pulmonary diseases among miners, investigations and dust
surveys are conducted regularly as requested by the mineral industry.

Many of the progressive mining companies have instituted and
maintain excellent dust-control measures as a result of a series of dust
studies conducted at their properties by Bureau of Mines engineers over
a period of years. The mining engineers of the Bureau of Mines are avail-

. able to the mining industry for such service at all times.

Numerous publications have been issued or are in preparation on
various phases of the dust problem. These contain enough information, if
properly applied, to greatly reduce or to eliminate the dust hazard in the
mining industry. Some of these publications are listed below :

Littlefield, J. B., Feicht, F. L., and Schrenk, H. H., Bureau of Mines midget impinger
for dust sampling: U. S. Bur. Mines Rept. Inv. 3360, 4 pp., 3 figs.,, 1937.
Describes small, portable, hand-operated impinger; results obtained with silica
dust agreed well with those obtained with regular impinger.

Schrenk, H, H., and Feicht, F. L., Bureau of Mines midget impinger: U. S. Bur.
Mines Inf. Cire. 7076, 7 pp., 4 figs., 1939. Describes the midget impinger flash
and suction apparatus developed by the Bureau, as well as the collecting and
counting of dust samples; gives the results of laboratory tests with silica dust,
lead dust, and lead fume and field tests on Catoctin greenstone and siliceous
schist.

Brown, C. E., and Schrenk, H. H., A technique for use of the impinger method: U. S.
Bur. Mines Inf. Circ. 7026, 20 pp., 4 figs.,, 1938. Describes procedure followed
by Bureau of Mines in determining, by impinger method, number concentration
of dust in atmospheres known to contain or suspected of containing pneumo-
coniosis-producing particulate matter.

Brown, C. E.,, Baum, L. A. H, Yant, W. P., and Schrenk, H. H., Microprojection
method for counting impinger dust samples: U. S. Bur. Mines Rept. Inv. 3373,
9 pp., 4 figs.,, 1938. Supplements U. S. Bur. Mines Rept. Inv. 3289, which
described new ‘method for counting dust particles with microprojector, elim-
inating eyestrain. This applies same method to counting of impinger dust
samples. :

Brown, C. E., Midget microprojector for dust determinations: U. S. Bur. Mines
Rept. Inv. 3780, 14 pp., 2 figs., 1944. Describes construction and application of
small microprojector that is easy to use in making determinations of dust in
atmosphere. )

Brown, C. E., Filter-paper method for obtaining dust-concentration results comparable
to impinger results: U. S. Bur. Mines Rept. Inv. 3788, 20 pp., 9 figs., 1945.
A new filter-paper method for obtaining samples of air for dust analysis in
health surveys is described. The device recovers dust from the air by drawing
the atmosphere through a filter paper, instead of through liquid as in the
“impinger” method long used for obtaining samples for scientific study.

Brown, C. E., and Yant, W. P., The microprojector for determining particle-size dis-
tribution and number concentration of atmospheric dust : U. 8. Bur. Mines Rept.
Inv. 3289, 8 pp., 3 figs., 1935. Describes apparatus and methods for examining
samples of atmospheric dust by projecting images of the dust particles at a
high known magnification onto a ruled translucent screen. Determination can
be made with less eye strain, time, and effort than by direct visual microscopic
methods.

Ballard, J. W., Oshry, H. I., and Schrenk, H. H., Some photometric instruments used "

in X-ray diffraction and spectrographic methods of analysis: U. S. Bur. Mines
Rept. Inv. 3638, 13 pp., 9 figs., 1942, Describes such instruments in detail and
discusses their application in the laboratory.

Brown, C. E., Beatty, R. L., and Kirby, T. B., Dust-counting cells: U. S. Bur. Mines
Inf. Cire. 7331, 9 pp., 2 figs.,, 1945. This report contains information about
dust-counting cells for scientists engaged in industrial studies of dust and its
effect on health. Several types of counting cells, including a new- dual cell, as
well as methods of making simple and inexpensive ones are described in this
paper.
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1910-21

In the early work of the Bureau, a few specific field studies (1, 2)
were made in which the emphasis was largely on safety, particularly as
regards mine gases (3, 14, 25, 26, 28, 117). Serious dust studies were
started in the Joplin, Missouri, district in 1914, where ventilaton was
not considered to be a problem. When these studies were continued in
1916 in the Butte, Montana, mines, where ventilation was a serious prob-
lem, there was developed a particular and intense interest in the health
and safety features of ventilation.

During the period 1916-21, Dan Harrington continued a study of
underground air conditions in Butte mines (4, 15) and directed a lim-
ited corps of engineers and Public Health Service doctors engaged in .
field studies of dust—ventilation conditions in various western mining
districts, on which many general (30, 41, 118, 119, 120, 121) and specific
(31, 32, 33, 34, 36, 37, 38, 40, 42, 43, 51) publications were based.

Vehicular-Tunnel Ventilation Studies. Starting late in 1919 and
continuing through 1921, an extensive investigation of the problems
involved in ventilating vehicular tunnels was carried out in cooperation
with the New York State and New Jersey Interstate Bridge and Tunnel
Commissions and related to ventilation of the Holland tunnels which
were being constructed under the Hudson River. This investigation was
divided into four separate and distinet problems, which include (1)
amount of the composition of exhaust gases from motor vehicles, con-
ducted at the Pittsburgh Station, (2) physiological effect of exhaust
gases from motor vehicles, conducted at Yale University, (3) determina-
tion of empirical factors for caleculating the pressure requirements for
flow of air through concrete ducts, conducted in cooperation with the
Engineering Experiment Station of the University of Illinois at Urbana,
Illinois, (4) determination of the relative merits of various methods of
- transverse ventilation for the Holland tunnels, conducted in a model
tunnel constructed in the Bureau’s Experimental mine, Bruceton, Penn-
sylvania. .

Detailed results of parts 1, 2, and 4 have been published (13, 29, 35),
but the results of part 3 are only briefly summarized in the yearly reports
of the two commissions involved. The Bureau devoted a large amount of-
time and effort to these problems, which developed a continuing interest
in toxic combustion gases (39, 58, 63, 113, 114, 128), including those in
railroad tunnels (16, 46, 56, 60), and led to the development of a carbon-
monoxide recorder (17) now widely used in vehicular tunnels and in
industry.

1922-27

A comprehensive study on coal-mine ventilation factors was started
in the Experimental mine late in 1921, requiring considerable develop-
ment and testing of instruments and methods of procedure. Arrange-
ments were made to do similar work in cooperation with the Anaconda
Copper ‘Mining Co. in its metal mines at Butte, Montana. The Experi-
mental mine test work (6) was completed in 1923. The work at Butte
was relatively more extensive and difficult, and continued, with a few
interruptions, into 1927. Rather elaborate tests were made of fan-tubing
installations (48, 49, 50), of the resistance of typical metal-mine airways
(9, 132), of laboratory and field methods of testing fans (18, 137), of
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on mine ventilation (12) was prepared, which is used not only as a text-
book in many university mining courses, but also appears, in a condensed
form, as the section (145) on mine ventilation in the mining engineers’
‘“bible’’—Peele’s Mining Engineers Handbook. A special study was
made of the conditions of jet flow at the discharge of fan-pipe lines in
the Bureau’s Mount Weather adit, Bluemont, Virginia ; the results (66,
67) have been correlated with resuits of other jet research in a way that
has served as a pattern for analyzing the results of later research in
industrial ventilation.

1942-49

Immediately before and during the war the Bureau was engaged on
many special war problems, several of which utilized the Bureau’s
experience in mine ventilation. The most interesting and important prob-
lem (108), and one that fully utilized the Bureau’s experience in ventila-
tion and toxic gases, was a study, carried out in cooperation with the
Bureau of Ships of the Navy, of the ventilation of tank landing (LST)
ships as required to combat the hazard of carbon monoxide poisoning of
crew members during prolonged warming-up of tank and vehicle engines
in closed holds.

In recent yéars, both the Health Branch and the Safety Branch have
maintained an interest in ventilation problems, although mostly along
educational lines (23, 27, 104, 105, 106, 147, 148). Special studies have
been made on the use of Diesel engines underground (68, 69, 103, 107) ;
engineering studies have been made in coal mines, particularly on the
application of pressure-surveying methods, on the ¢‘stall’’ troubles intro-
duced by axial-flow fans, and on the application of fan-tubing auxiliary
ventilation ; occasional surveys have been made in both coal and metal
mines and developments in both have béen closely followed; develop-
ments in the application of air-conditioning to mines have been followed
continuously since 1936, for which purpose a special psychrometric chart
(70) was recently perfected after a number of unsatisfactory attempts .
dating back to the early work at Butte in the twenties.

LIST OF BUREAU OF MINES PUBLICATIONS DEALING WITH
THE VENTILATION OF MINES AND TUNNELS

Bulletins

(1) Williams, R. Y., The humidity of mine air, with especial reference to coal mines
. in Illinois: U. S. Bur. Mines Bull. 83, 69 pp., 2 pls., 7 figs., 1914.

(2) Williams, R. Y., Mine ventilation stoppings, with especial reference to coal
mines in Illinois: U. S. Bur. Mines Bull. 99, 33 pp., 4 pls., 4 figs., 1915.

(3) Burrell, G. A., Robertson, I. W., and Oberfell, G. G., Black damp in mines:
U. S. Bur. Mines Bull. 105, 88 pp., 1916.

(4) Harrington, D., Underground ventilation at-Butte: U. S. Bur. Mines Bull. 204,
131 pp., 3 pls 42 figs., 1923.

(5) McElroy, G. E., and Richardson, A. 8., Resistance of metal-mine airways:

U. S. Bur. Mmes Bull. 261, 145 pp., 71 ﬁgs 1927.

(6) Greenwald H. P, and McElroy, G. E,, Coal- -mine ventilation factors: U. S.
Bur. Mines Bull 285, 106 pp., 47 ﬁgs 1929.

(7) Gardner, E. D., Howell, 8. P., and Jones, G. W., Gases from blasting in tunnels
and metal-mme drifts: U. S. Bur. Mines Bull. 287, 96 pp., 14 figs., 1927.

(8) Denny, E. H., Marshall, K. L., Fieldner, A. C.,, Emery, A. H,, Yant, w. P,
and Selvig, W. A., Rock-strata gases of the Cripple Creek district, Colorado,
and their effect on mining : U. S. Bur. Mines Bull. 317, 66 pp., 21 figs., 1930.
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ABSTRACT

Yolo County is one of the original 27 counties of California. It is situated in the
southwestern part of the fertile Sacramento Valley and 85 percent of its 661,770 acres .
isin farm land. Its principal mineral production has come from the quicksilver mines in
the northwestern corner of the county. These properties were idle when the field work
was done for this report early in 1949. The principal activity at that time was in the’
production of sand and gravel from Cache Creek and Putah Creek. There are 444 acres
of proven gas lands in the county with two wells on production and four standing
shut-in. The record of the production of other minerals is included from earlier reports.

INTRODUCTION

Yolo County is one of the 27 California counties that were created
February 28, 1850. Its name was derived from a corruption of Yoloy, the
name of an Indian tribe which inhabited the county when it was first
settled. The county occupies one of the most fertile portions of the Sacra-
mento Valley. Farming is by far the leading industry and sugar beets
are the principal erop. The county has a population of 34,000, an increase
of 25 percent since the 1940 census. Woodland, the county seat and largest
city, had a population of 8,500 in 1944. It is also the major industrial
center with a sugar reﬁnery, fruit and vegetable packmg plants, and
stock yards.

The climate is dry and generally rainless from May to October but
an average of 17 inches of rain falls during the winter months. Snow
rarely falls but killing frosts are expected between November 15th and
March 20th. The normal mean temperature for January and February
is 48 degrees. The average July temperature is 77 degrees. The crop grow-
ing season averages 268 days.

Geography. Yolo County is situated in the southwestern part of the
Sacramento Valley. It is bordered on the north by Colusa, on the east by
"+ District Mining Engineer, California State Division of Mines.

(421)
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only metal that has been produced in the county except for a small
amount of gold and silver recovered from placers along Cache and Putah
Creeks. .

MINERAL RESOURCES

The principal resources of Yolo County are agricultural, and the
value of farm products amounted to $42,957,714 in 1947. The total min-
eral production from 1873 to 1947 amounts to only $4,183,828. Quick-
silver, produced from the mines in the northwestern corner of the county,
was the chief mineral produet, followéd by miscellaneous stone, sand-
stone, and natural gas. A few thousand dollars in gold were mined from
Cache and Putah Creeks. Some low grade gold quartz veins were found
in the western foothills but no gold mines have been developed. Common
brick was reported manufactured from clay beds near Woodland, Win-
ters, and Capay,? but the industry has been idle for many years. Quick-
silver mines are able to operate only in abnormal periods when the price
of quicksilver is high. The mines were idle when the field work was done
for this report. The principal activity was in the sand and gravel business,
and practically all of this material was being used to build roads and
driveways. Natural gas from two wells in the Fairfield Knolls gas field

flows into the Rio Vista gas line, and there are four potential producing
gas wells standing shut-in in the Dunnigan Hills area north of Woodland.
There were 444 acres included in the proven gas fields in December, 1947.3
The mineral production of Yolo County, 1873-1947, is listed in

table 1.
Building Stone ¢

Bluish-gray sandstone was quarried at the Devil’s Gate, in Putah
Canyon, about 9 miles west of Winters between 1894 and 1908. The
stone occurs in beds from 12 to 15 feet thick, and it has frequently been
split into slabs 14 feet long, 16 inches wide, and 10 inches thick. It has
a smooth grain free from pebbles and was used for monuments and as a
building stone for many years.

A voleanic tuff deposit occurs in the foothills west of Winters.
Selected material was used to build houses in Winters many years ago.
It is a soft whitish rock which becomes hard on exposure to the air and
appears to weather remarkably well.

Clay

The manufacture of common brick was a thriving industry in the
early days in Yolo County.5 There were three brickyards operating
in the southeastern part of Woodland. The clay was taken from a bed
five to ten feet thick lying above a layer of sand. Both hand- and machine-
made bricks were manufactured. They were burned in open kilns using
willow and cottonwood wood for fuel. Hand-made bricks were made at
‘Winters from a clayey loam taken from a bed about 20 feet thick which
occurs on the north bank of Putah Creek. This material was mixed with
some sand to make the brick. Bricks were also made in a brickyard near
Capay from a clayey loam, which contained sufficient sand to prevent
cracking. , :

2 Watts, W. L., Yolo County: California Min. Bur. Rept. 10, pp. 791-792, 1890.

8 California Oil Fields: California Div, Oil and Gas, vol. 33, no. 2, p. 82, 1947.

4 Watts, E. L., Yolo County: California Min. Bur. Rept. 10, p. 791, 1890.
5 Watts, E. L., Yolo County : California Min. Bur.- Rept. 10, p. 791, 1890.
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Gold

Small scale placer mining has been done along the foothills of the
Coast Range, and a small mining camp was located near the mouth of

Putah Creek in the early days. A few thousand dollars in gold was pro-

duced from Putah Creek from 1933 to 1937.

Limestone

No limestone production has been recorded from Yolo County.®
Years ago, mention was made of a limestone deposit reported to be in
secs. 30 and 31, T. 10 N., R. 2 W., M. D., 3 miles south of Cadenassa
Station.” Pliocene non-marine sediments occur 8 along the east side of
this valley. The higher land on both sides of the valley is occupied by
older marine sedimentary rocks, principally Upper Cretaceous, and in
these rocks it is not unusual to find occasional small bodies of hard lime-
stone. This is probably the explanation of the lumps and boulders of such
limestone found, which could not be traced to a deposit in place. The soft
limestone may eventually have value for agricultural use.

Table 2. Analysis of samples of “float” limestone, Yolo County.

Float limestone J. H. Cranston Stephens A. & L. Co.

Si0s o .. 6.60% 1.40%

RaOa 0.60 0.50

CaOo 50.23 54.25

MeOo . 070 | ..

COsoo T B 40.90 42.65

H:O and volatile_ ___________.______________________ 1.00 1.10
100.15%, 99.90%

Mineral Water

There are a number of mineral springs in the hills in the western
part of Yolo County ¢ but none of them have been commercialized.

A saline spring flows on the line between sees. 25 and 26, T. 12 N.,
R.5 W, M. D., near the Reed mine. There is a soda spring in the same
area, and a sulphur spring above Fiske Creek, west of Rumsey on the
Reed mine road. A sulphur-iron-magnesia spring located on the Smith
Ranch, 4 miles west of Guinda, is used domestically but two white sulphur
springs on the same property are unused. »

- There are several sulphur springs on Putah Creek near Devil’s Gate,
west of Winters. :
Miscellaneous Stone

- The principal mining activity in Yolo County in 1948 was the pro-
duction of sand and gravel from pits on Cache and Putah Creeks. These
creeks carry a considerable amount of water where they first enter the

county but the volume decreases as they flow eastward. Cache Creek flows .

southeastward from the northwestern corner of the county, turns east-
ward in the vicinity of Capay, and continues through the central portion
of the county towards the Sacramento River. Its banks are gravel,

covered with sandy, tan soil. They are about 5 feet high where the stream

¢ Logan, C. A., Limestone in California: California Div. Mines Rept. 43, p. 350, 1947.

7 Bradley, W. W., Yolo County: California Min. Bur. Rept. 14, p. 368, 1913,

. SJ’egkins, O. P., Geologic map of California, scale 1:500,000, California Dix
Mines, 1938. . . -

® Bradley, W. W., Yolo County: California Min. Bur. Rept. 14, p. 369, 1913. {
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Rumsey. Floyd Dunecan is superintendent, and nine men are employed.
The Sanders pit is located about a mile southwest.

Frank B. Goodwin and son have been loading 300 to 400 cubic yards
of gravel per month from the Sanders pit since 1946. The Sanders pit
is located on the south bank of Cache Creek in the E3NE% sec. 23, T. 10
N, R.1E, M. D, on land owned by E. E. Sanders. The creek bed is a

quarter of a mile wide here, and two broad terraces stand five and ten

feet above the stream. The gravel on both banks is covered with about
12 feet of silty tan soil. A band of sandy silt about 5 inches thick lies
above the gravel in the creek bed and marks the horizon that was covered
in flood stage. Goodwin said that the holes they dig each year are filled
again in the rainy season when the creek is in flood. The gravel is dug
about 7 feet deep with a Hanson dragline equipped with a 30-foot boom
and a $-cubic-yard bucket. Power is supplied by a Hercules gasoline
engine. The dragline and engine are mounted on a Studebaker truck
chassis. There are no boulders and few cobbles in this pit, and the material
looks clean and free from silt. It is used to build driveways and roads.
A small amount is used as concrete aggregate for driveways and floors.
Goodwin and his son work the pit without additional help. Sanders is
paid a royalty on the material removed.

The Joe Schwarzgruber pit is located about half a mile southwest,
and the Cache Creek Sand and Gravel Company pit operated by Leroy
Kerr is located across the creek about a mile northeast. , '

Parish Brothers, general contractors of Benicia, are digging sand
and gravel from Putah Creek about three-fourths of a mile southeast of
the Winters Bridge on land owned by R. W. Rice. The gravel lies on a bar
about 200 feet wide on the southeast side of the stream. It is about 3 feet
higher than the water level in the dry season. The pebbles are smooth
and subangular, 85 percent being less than 1 inch in size, and 50 percent
less than a quarter inch. The material is dug 6 to 8 feet deep to a clay
stratum with a No. 40 Lorain dragline equipped with a 50-foot boom and
a #-cubic yard bucket. It is loaded into eight 5-cubic-yard dump trucks
and hauled about three miles southeast to a Cedar Rapids crushing and
sereening plant. The loaded trucks are weighed on a 20-ton capacity
Fairbanks-Morse platform scale.

At the crushing and screening plant the trucks dump the pit mate-
rial into a steel hopper 8 feet square on top, with an inverted pyramid-
shaped bottom. It is drawn from the bottom of the hopper onto a con-
veyor belt by a reciprocating feeder. The conveyor belt is 30 inches wide
and 50 feet long, and it discharges the material over a 4- by 12-foot double-
deck shaker screen. Material larger than 13 inches drops into a 10- by
36-inch jaw crusher. Gravel over 1 inch in size slides into a set of 40- by
40-inch rolls. The undersize from both the jaw crusher and rolls is lifted
by a wheel-type elevator 8 feet in diameter and discharged onto a con-
veyor belt 24 inches wide and 25 feet long which returns it to the shaking
sereen. All the material less than 1 inch in size slides to a conveyor belt
stacker 30 inches wide and 50 feet long and is sent to the stock pile.
None of the material is washed at this plant. It is all used for road base
material for the new Highway 40 on the Fairfield by-pass. The contract
calls for 35,000 tons of material. About 1,500 tons is dug per day. C. A
Farnquist is superintendent and 14 men are employed.






Ficure 1.

State of California, Division of Highways equipment loading gravel from
Cache Creek southeast of Woodland.
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Joe Schwarzgruber owns and operates a sand and gravel pit on the
south side of Cache Creek in sec. 22, T. 10 N., R. 1 E., M. D. The gravel
is about a quarter of a mile wide along the creek and lies in two broad
terraces from five to ten feet above the water level in the dry season.
There are no large boulders and few cobbles. The gravel is dug 8 feet
‘deep to a clay formation with a P & H dragline fitted with a 30-foot boom
and a 3-cubic-yard bucket. Four dump trucks of four and five cubic-yards
capacity haul the gravel to the sereening plant, which is located near the
road above the creek. The gravel is dumped into a hopper having a capa-
city of 20 cubic yards. It is drawn from the hopper by an apron feeder
and dropped on a belt conveyor 18 inches wide and 125 feet long, which
discharges it over a sereen. The minus 13-inch material drops onto a
shaking screen, which separates the material into the following sizes:
minus 13, -+$-inch; minus £, +%-inch; and minus $-inch. All material
is washed with sprays on the screens and the minus £-inch material is
dewatered in a drag-type classifier 20 inches wide and 15 feet long. Wash
water is pumped from a well 6 inches in diameter and 70 feet deep with
a Sterling pump driven by a 73-horsepower motor. Four bins, each of
30 cubic yards capacity are provided for the screened materials. They are
built of 10- by 10-inch timber and have steel-lined floors. The material
is drawn from the bins through horizontal sliding steel gates into trucks.
The plant has a eapacity of 300 cubic yards per day but production aver-
ages about 100 cubic yards in 8 hours. About 50 percent of the material
is sold for roads and driveways, and 50 percent for concrete aggregate.

Joe Schwarzgruber and his son operate the plant and employ two
men. The Sanders pit operated by Frank Goodwin and Yolo County is
about a mile northeast. No plants are operating on Cache Creek west of
the Schwarzgruber plant, except the Dudley Stephens pit north of
Esparto.

Yolo County purchased 1,910 cubic yards of gravel at 35 cents
per cubic yard from this plant in the six-month period from July to
December, 1948.

The State of California is digging sand and gravel from the dry
bed of Cache Creek in sec. 12, T. 10 N., R. 2 E., M. D., on land owned by
Frank King. An International TD-14 bulldozer is used to push the
material from the pit to feed a Michigan Model TMDT dragline. The
dragline is equipped with a 30-foot boom and a §-cubic-yard clam-shell
bucket. The gravel is dug in strips about 200 feet long across the creek
bed and from 4 to 6 feet deep to a layer of clay. It is loaded onto dump
trucks of 4 cubic yards capacity and used to build road shoulders. The
material in this pit is mostly sand and small pebbles. Few pieces are
over 4-inch in size. :

The Stephens sand and gravel plant is located on the south bank
of Cache Creek 14 miles northeast of Esparto on land owned by C. L. Barr.
The gravel is dug from a pit about 100 feet wide, which extends 200 feet
northeast to the creek. The gravel is about 4 feet higher than the water
level and it is dug about 6 feet below the water to a layer of cobbles.
Digging is done with a 1%-cubic-yard scraper pulled by a double-drum
hoist driven by an International TD-18 diesel engine. The hoist and
enginie are mounted on a steel framé fitted with tractor treads. The
seraper pulls the gravel into a 10- by 12-foot wooden hopper, which has
an inverted pyramid-shaped bottom. Gravel is drawn through a gate
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four 30-cubic-yard compartments. The desired size of material is drawn
from the compartments through steel gates onto an 18-inch by 250-foot
conveyor belt which runs beneath the bins. It is delivered to four 25-cubic-
yard bins at the Noble batching plant. The bins are filled with sand,
4-inch gravel, 1}-inch rock, and a specified mixture of these sizes for con-
crete aggregate. The desired materials are weighed into a 2- eubic-yard
hopper before they are drawn into the batching trucks. The cement is
delivered to the plant in trucks which are emptied into a 3- by 5-foot
inverted pyramid-shaped hopper beneath the batching plant. A 10-inch
serew conveyor draws the cement from the hopper and feeds a bucket
elevator, which delivers it to a 1,200-cubic-foot steel hopper at the same
elevation as the aggregate bins. The required amount of cement is weighed
into a canvas ‘‘sock’’ and is discharged into the transit-mix trucks with
the aggregate. Water is pumped from a well 280 feet deep into a tank,
from which it is drawn into the 200-gallon tanks mounted on the transit-
mix trucks. There are three International trucks of 4% cubic yards
capacity each. They can deliver 150 cubic yards of concrete in an eight
hour shift. Concrete made from materials mixed at this plant passed a
2,500 pound compression test in 28 days. Specifications for a recently
built school building called for 1,440 pounds of sand, 325 pounds of
13-inch rock, 1,762 pounds of 3 1nch gravel, 669 pounds of cement, and
0.5 pound of an admix per cublc yvard of concrete. It required 26 gallons
of water per cubic yard of concrete.

Yolo County is loading sand and gravel from a pit on the south side
of Cache Creek in sec. 23, Tt 10 N., R. 1 E.,, M. D., on land owned by
E. E. Sanders.

The gravel is dug about 6 feet deep to a clay stratum. It is loaded
into dump trucks of 4 cubic yards capacity and used to build roads. The
trucks are loaded with a P & H dragline equipped with a 30-foot boom
and a 4-cubic-yard bucket. A royalty of five cents per cubic yard was
paid to the owner of the pit. In the six months period from July to
December, 1948, Yolo County loaded 2,322 cubic yards of road material
from this pit.

Yolo County also loads some gravel from pits east of Davis in sec.
24, T. 8 N, R. 2 E., M. D, on land owned by Lloyd Barnett and in
sec. 6, T.8 N, R. 4 E., M. D., on land owned by Fred Smith. The material

. is used for road base and shoulders in the vicinity of Davis. A small

quantity of material is also taken from Cache Creek in sec. 12, T. 10 N,
R.1E, and sec. 12, T. 10 N, R. 2 E., M. D,, and used for road repairs.
About 10,000 cubic yards of sand dredged from the Sacramento River
in the Clarksburg district is also used by Yolo County for road building

each year.
Natural Gas

The most active search for oil or gas in Yolo County has been in
the Dunnigan Hills area about 12 miles northwest of Woodland, the
Fairfield Knolls area northeast of Winters, and in the Rumsey Hills area

.east of Rumsey. The Texas Company drilled five wells in T. 11 N.,, R. 1

W., M. D., in 1947 and two of them were successfully completed. A well
in sec. 22, T. 11 N, R. 1 W, struck gas between 2,400 and 2,620 feet in
depth in a formation thought to be lower Eocene. The Fairfield Knolls
gas field 1° is located in sees. 29 and 32, T. 9 N., R. 1 E., M. D,, six miles

10 Kirby, J. M., Fairfield Knolls gas field and Rumsey Hills area: Callfomla. Div.
Mines Bull. 118, pp. 599- 605, 1943.
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The Harrison (New England, Ruby, and January) mine is located
in secs. 26 and 35, T. 12 N, R. 5 W., M. D. It is owned by Madge J. Harri-
son and associates. It had a small production prior to 1900 but its period
of greatest activity was during World War I. A concentrating plant
consisting of a coarse crusher, ball mill, Wilfley, and Diester tables was
built in 1918 to treat 150 tons of ore per day. Production statistics com-
piled by the U. S. Geological Survey in 1945 14 credit the property with
a production of 220 flasks in 1919 and a total production of 374 flasks
to the end of 1945. The property was last operated by the Yo-Lake
Mineral Company in 1943. It is described in an earlier report.1s

The Reed (California) mine includes 370 acres of land in secs.
23,24, 25,and 26, T. 12N, R. 5 W., M. D., for which a patent was issued
to the California Quicksilver Mining Company on October 2, 1875. The
first production of 995 flasks was made in 1873. The mine was credited
with a production of 9,648 flasks by 1880 and had a total production of
21,177 by the end of 1945.16

The Bradley Mining Company, 425 Crocker Building, San Fran-
cisco, acquired a grant of the mineral rights to the Reed mine from
George A. Newhall and his wife on June 11, 1940, and a new period of
activity commenced. During their operation Charles Boyd of Monticello
was superintendent, and over 11,000 flasks of quicksilver were produced
during the war years. Operations were suspended in November 1947,
because of the increased cost of mining and the low price for quicksilver.
A description of the property is given in an earlier publication.?

MINERAL COMMODITY SURVEY

- The Spreckels Sugar Company at Woodland and the American
Crystal Sugar Company at Clarksburg were the principal consumers of
* minerals in Yolo County in 1948. They used the following amounts of

these minerals:

Diatomite—334,500 pounds. It was a processed product which was
calcined and fluxed. The shape of the diatoms is important in the filtering
process and not all types of California diatomite are suitable. It is used

“in a powdered form. The material was purchased from the Johns-Manville
Products Corporation at Lompoe and from the Dictolite Company of
Terrebonne, Oregon.

The sugar refining process using vertical kilns requires a dense,
high-grade limestone which will not shatter and clog the kilns when it is
burned. It is required in lumps from 13 to 6 inches in size. The suitability
can be determined only by trial, but the chemical analysis must run over
98 percent CaCOs and less than 0.1 percent iron, 0.2 percent magnesium,
and 0.5 percent silica. The limestone used in the sugar refineries of Yolo
County amounted to 32,000 tons in 1948. It was purchased. from the
California Rock and Gravel Company at Auburn, and the El1 Dorado
Limestone Company at Shingle Springs. In the refining processes the
COs; is returned to the calcines, and the resulting chalklike product is
used on the beet fields as a soil conditioner.

1 Quicksilver production of Knoxville District: U. S. Geol. Survey Pamph., January

1947.
. 15 Ransome, A. L., and Kellogg, J. L., Quicksilver resources of California: Cali-
fornia Jour. Mines and Geology, vol. 35, p. 475, 1939.
51 7Quicksilver production of Knoxville district: U. S. Geol. Survey Pamph., Janu-
ary 1 . -
37 Averil], C. V., Reed mine: California Jour. Mines and Geol., vol. 39, p. 322, 1943. .






Tabulated list of mining properties-in Yolo County, 1948.*

/ Location
Number Name of claim or mine Owner (name and address) Mineral product Remarks and references
Sec. T. R. |B&M ’
3 Ashley gravel pit_____.____ Mamie C. Ashley ... _...._.__ 11 10N 2E M.D. | Sand and gravel._.... Sutter County operation, Cache
Creek.
4 Barnett gravel pit......... Lloyd Barnett - o ... .___... 1 8N 3E M.D Sand and gravel_____ East of Davis, Yolo County
. operations.
5 Cache Creek Sand and | Leroy Kerr, Box 34, Yolo, Cali- 14 10N 1E M.D. | Sand and gf'avel
Gravel Company fornia
1 Harrison (New England, | Madge J. Harrison, et al.._______ 26, 35 12 5W | M.D. | Quicksilver__.__..___. Idle. B. 27, p. 117; B. 78, p. 204;
Ruby, and January) mine. B. 78, p. 346; R. 12, p. 363;
| R. 13, p. 598; R. 14, p. 369;
- R. 35, p. 475.
6 King gravel pit_.._._.__.... Frank Xing. . __._.___. 12 10N 2E M.D Sand and gravel.._.. Pit is operated by California
. State Div. of Highways.
2 Reed (California) mine_._.. Bradléy Mining Co., 425 Crocker | 23, 24, 12N 5W | M.D Quicksilver. .. _.___. Idle. B. 27, p. 117; B. 78, p. 205;
: Bldg., San Francisco 25, 26 R. 13, p. 604; R. 14, p. 369;
: R. 28, pp. 318, 319, 326; R.
39, p. 322.
7 Rice gravel pit___.....__.. R. W. Rice, Winters, California. . 28 8N 1W | M.D Sand and gravel_.___| Pit is located on Putah Creek
about 3{ mi. southeast of
, . Winters bridge. Operated by
Parish Brothers, Contractors,
Benicia, California.
8 Sanders pit- .. ___..___ I'E E. Sanders.c.ocoococecoanaan 23 10N 1E M.D Sand and gravel..... Yolo County is digging gravel
at this pit.
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10

11

12

13

14

15

Sanders pit..._.___._.____..

Schwarzgruber sand and
gravel plant
Smith gravel pit-.._....._.

Stephens sand and gravel
plant

Valley Gravel Co. pit.._._.

Winters Gravel Service pit.

‘Woodland Transit Concrete
Co.

E.E.Sanders__._.___..___.______

Joe Schwarzgruber______________

Fred Smith_ ... _ . _________

Jim Boyce, Winters, California...

Mrs. Lucy Judy, Winters, Cali-
fornia

(A partnership) King Lindale,
Robert J. and Thomas W.
MecCoy

23

22

22

28

SEY,
20

10N

10N

8N

8N

8N

10N

1E

1E

4E

1w

1w

2E

M.D.

M.D.

M.D.

Sand and gravel..__.

Sand and gravel..__.
Sand and gravel.. .

Sand and gravel_..__

Sand and gravel..___

Sand and gravel._ -

Concrete, Concrete

mix.

South bank of Cache Creek.

Frank B. Goodwin and Son also
load gravel from Sanders pit
a few hundred feet southwest
of the Yolo County operation.

South side of Cache Creek.

Yolo County operations near
Davis.

South bank of Cache Creek 144
mi. northeast of Esparto Land,
owned by C. L. Barr.

Operated by Robert Moran,
Dixon, California; Putah Cr.
near Winters Bridge.

On Putah Creek ¥4 mi. S.W. of
‘Winters bridge.

Batching concrete aggregate to
specifications and delivering
it in Transit-Mix trucks.

# References are to reports and bulletins published by the California State Division of Mines.
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C. J. Vitaliano and A. J. Bodenlos March, 1943
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EXPLANATION
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Andesite tuff
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EXPLANATION
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© °°
0, QIS o°,

" Landslide
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Inferbedded sandstone and shale

Jfm

Micaceous schists

Y

2
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Jfg

Greenstone

|
j

Altered Franciscan sandstone and
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Dip and strike of bedding plane

\

Known fault
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.a-0 e L ad
.-

Concealed fault

| 4]

Vertical shaft

U

Inclined shaft

A

Prospect tunnel
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EXPLANATION
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Interbedded sandstone
and shale.

Lower Cretaceous(?)

Massive, porous,

ore-bearing sandstone

Fault gouge and breccia,
showing prominent shear planes

/\'s_"\\\\
Contact, showing dip
{Dashed where inferred)
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Strike and dip of beds

34
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55
Vertical fault
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Geology by D.L.Everhart and W.B. Myers, 1943 .
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