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«—RECORDS TRANSMITTAL AND RECEIPT

Complete and send original and two copies of this form to the appropriate Federal Records Center for
approval prior to shipment of records. See specific instructions on reverse.

PAGE

1. TO

As shown in

FPMR 101-11.410-1

(Complete the addresa for the @ppropriate records center serving your area)

. Federal Archives and Records Center R e
. General Services Administration - ’

B

R

5. FROM (Enter the name and complete mailing address of the office rehrmy the records. The ugned 7
‘0f this form 1will be gent to this addreu)

Office of Minerals Exploration

= i%gﬁ%iﬁ" TRAN‘v ET%MCML ( .-&We; , 'ADAT; : U.S. Geological Survey g
IZATION Chief, Office of Minerals Eproratiqn 4/28/82 MS 933  Box 25046 _
3.385?2%_[ TRANSFERRING AGENCY LIAISON OFFICIAL (Name, office and tele:phone No.) ngz::’Fgge}éS;denter _A T
U S.G. S Bldg 25, Rm. 2502 MS 933 , ' ST i
& recorps |ReCOREVRIcevedaRadSanten 303234245
. CENTER ’ ] )
RECEIPT ‘ i
A , " Fold line
& RECORDS DATA ,
ACCESSION NUMBER ) o : - COMPLETED BY RECORDS CENTER
) 1 vorume| ASENEY ' SERIES DESCRIPTION EF | DISPOSAL AUTHORITY | pisposAL oo
RG FY NUMBER| (cu. ft.) NUMBERS (With inclusive dates of records) ﬁp‘- éi::eg;‘d’:bz:;l DATE LQC ATION 12 E .a_g
@ | ® | (@ @ @ _ o) e | @ o ) Gy @ | (m)
MINERAL DISCOVERY' LOAN CONTRACT FILE| (revised) |
: h-_ . Completed case files of closed con- | R| NC1-57-82-1 1/1990
057_ 82 OQZ] 3 3 tracts from the Office of Minerals Item 1
' Exploration. Contracts and applica-.
“tions were administered for mineral
exploration. 'Case is listed by docket -
number for the OME ‘and DMEA f1nanc1a1 ;
assistance programs.
Dockets date from 1958-@0
L Standard Form 135 (Rev. 6-76)
o Prescribed by GSA
FPMR (41 CFR) 101-1»1.4'
_ - T P o e > ———r— e o - <o - T '-‘_“ - ——
[as] o (an]
Ny ]





Docket No.

Contract No?

The dockets contain repd?ts of examination, contracts and amendments,
settlement sheets, royalty payments (where applicable), semiannual reports,
joint, interim, and final reports, maps, and correspondence:

Mine and Company

DMEA
Box 1 4584

4644
4665
4721

4820
4826
4889

OME
Box 2 6074

Box 3 6079

Idm E-1109
Idm E-1166
Idm E-1127
Idm E-1207

Idm E-1164
Idm E-1181
Idm E-1178

Four Corners Uranium Corporation, Wyoming
Uranjum Research and Development Co., Wyoming
Mid-Continent Uranium Corp., Wyoming

La Salle Mining Company, Colorado
(Fairday et al claims)

Douglas Corporation, Wyomina
New Idria Mining and Chemical Company, Colorado

Balboa Mining and Development Company, Wyoming

2110

2114

United Park City Mines Co., Salt Lake,
Summit and Wasatch Counties, Utah

Keystone Mining Co., Summit County, Utah






S s sUNlTED STATES s
DEPARTMENT OF. THE lNTERIOR e
*  :OFFICE OFMINERALS EXPLORATION SR R
WASHINGTON 25 DG ‘ \L

i 7 Decemer 1, 1966 "
sn.: ;-‘mrn‘; O SR
o R-'V'L"Chio f, Biviii.ﬂ ,f ggp:toratioa Opeut::l.ons -
-"-ou-saéé (Mereury) e o
. Big Sam Miskes, Ine.

. Sunflewer h'operths
Karicep& County, Arizom

B In accerdancc wich t.he mneant's statmnt on t:he bottm of e [T

'L;’our 1ect¢: to. 1: a»f nwa-bar 3, kindly trmsfer thu dncket to .

Y

R Gei'(’),rée,:c;jsé}frmgg\) o %/,V(v: 5

t:hc inacti.vc fﬂ.c.-,_ ':‘ j‘ ‘

’)m.rrithev/u _ g
L 12/8/6k LR Ty :
ohoect DY eter'i m&ing Filc T o X /,ﬂ: R
o rgion I1I w/cy asf Ayplicant's reply e
- becket . . o
Ccda 120!1

/\
R \
T ey






SNITED ST VES !
DEFARVENT OF T-.£ INTERIOR ;
GFbat O MINERALS  xPLORATION
WALMHINGTON o C.

e 24 Yy -

Big Sar Miros., 1. B
V12 Suuc 0 - ol Ly
tlesa, Atl. 3

1
[ S

Rz OME 1264 (Mgrcoury)
Bilg sam Mines, Inc.
Sun: . >wer Properiies
Mari ipe Courty, arizona

Get Leme

713 i e ceoas N " st LS RN R
waler a0 alieTna lve L a8 woIK Out..-ed ir your appifcaticn
488 SugRes e

WELD o0 w0 0 0 is L s (T.ie w . omer Sroacl yIL o wiso ot
Froceed wit  vov A ILitin oon Lhe - 18 me1tioned 10 our
September . . i:v.

Sincer =1y yours,

Actin. Tirector

Thank you for reminddng us of cur failure to reply to your
September 3. 1964 letter.

We have no desire to pursue our application any further

Thank you,

BIG SAM MINES, INC,

Secretary






s UNITED STATES T T

i_'DEPARTMENT OF THE lNTERIOR‘--« e

: OFFICE OF MINERALS . EXPLORATION S e
"""‘WASHINGTON 25 D. C. SRR P

. 112 Seuth Cmtry Club Dtive e ‘
L “‘“: Arim ST, o '

m-—mu (ugrcury) -
. __,.Mg Sem Mines, Ine,
S Sunflower Prmttsu L
) e ,Maricm comty. Mnu
Vi -’;Gmtlmn. 5_ .

nm 18 with uherm u our ktur o! mu-ber 3. 1m. 1#

e ,.;"whseh an alumﬂn to the work: mtuud in m ‘wn"“m |

msgut.d

- 7&111 you le ndvi-e this oﬂica whuthot or not’ yw wuh ta

- proceed with your applmtion on tbc buis nent!amd 1n cm' .

B ,SQPMM 1&(:1:0:. LA

{, :_ T smdﬂylyp’utﬁ f

' Georﬁ» Funndh Jr O

i Act!.ns nincux U S

‘ Fmﬁmphy/m
cc’ D¥rector® r Reading Fileu-fv"' N
glon III ° S t
Doeket \_ﬂﬂ 1{.ﬂ'-






Mg Sem Mines, Inc.. -

L centtems

- FMMurphy/gla 9-2-64° . ...

@ DEPARTMENT OF THE INTERIOR = .
8 . .. OFFICE OF MINERALS EXPLORATION -

LA "WASHINGTON 25D, €. " e

o 112 South Country Club’ nrm

o Rer OME-6364 (Mercuxy) - o
. Big Sam Mines, Ine, . -

_ . Sunflower Properties = -

;. Maricopa County, Arizons

..o A revied of your application for financidl asiistance in an explo~
.., ration praject.indicates that your proposal doss not ‘meet the criteris
- tor ‘such assistance listed under Section 301.7 of the enclosed OME -
.. tegulations, The proposal to aisk &'.1835-feot shafe, estgblishing .
. stations at sach 100-foot level, and crosscutting and driftimg om .
.. essh level g our opinlon must be considered development work fn . = ..
L preparation for extraetion of ore. We regrat to adviss that under IR
.~ the regulations we are not permitted to sssist in this type of work, - .

. Bowever, if fesaible; we would censider a proposal to'explors the
.. Sunflower properties by mesus of diamond core drilling as mentfoned - RV
by Hajor R. Allured, N. B,, in his vepert in Sxhibit D submitted with o

| “youx” application. . In the avent you wieh to sudmit swoh s proposal, -

- please ‘include & map or sketch showing the geology of the targst

. 'mreas, the location, divection, and attituda of the proposed heles, . - -
- -¢opies of bids from three indepandent contrastors for the drilldng
- @nd, if neceseary, bids for bulldesing sccass roads and 4rill sleas; - .

alse, & breakdown of the totsl estimatsd cost of the projeet. Sub- .-

mittal of such s proposal, however, chouldwtbcomtrndthuu _ v "

- submit two capies of the above-listed information.

letters were not submitted with the letters from the two banks. Please’

' We will hold the subject application An abeyince. panding your eply,

... to this letter. R =

- In addition, please submit copias of your letters to the hatks. Thess .

CReglon IILV, . 1. (sigoed) JRANK B JOWNSON . o

IR A S e ting Diregtor ... i






”‘rfGentlemen.:

" Copy tc Region III with

| August 27, 1964 .

S Big San Mines. Inc o j»g“bjéct:,Jouﬁff 6364
" 112 South. . Country Club Drive ST e e
~Mesa, Arizona A

':Your application for exploration assistance, dated August 10, 1964 o

4r]ﬁsubmmtted to our office at'Washington, D. C has been assigned
" Docket Number OME - 6364 | R
'_.‘.fPlease identify all future correbsponder;ce r‘elating to your
-  app11cation by thia docket number.w{fn

_l,',Ailen 3. Dakan, Chief ,
. Diviasion of Administrative
';';Management '

~copy .of - 8PPlication ‘and ilf A
attachmentg





MME F 40 . _
W 1558 UNITED STATES Abpeoval expires Dec. 31, 1063
, — DEPARTMENT OF THE INTERIOR -
Exg’?f:/ CSPY OFFICE OF MINERALS EXPLORATION
RECEIVED [y Q1% cerem
| TECEIVED (BHY 1@ATIGRIFGR FINANCIAL ASSISTANCE IN WINERALS EXPLORATION
DATE | iNviinls -; CODET] : |
'- ’ "‘Tm4munmmguw$qmazwmmmmu&cen)

sa,,

NAME OH APPLICANT [(Full legal [name and mailing address as they should
y ntract if one is executed.)

MINES, INC,
112 so Country Club Drive
rizona

APPLICANT DO NOT USE THIS BLOCK

DOCKET NUMBER

LaLY

DATE RECEIVED

3276 Y

REGION

7L

DIVISION CODE

BUSINESS ORGANIZATION

LIST CORPORATE OFFICERS OR PARTNERS HERE, |IF APPLICABLE

(Check one) NAME . ADDRESS TITLE
| - Thomas E, Bolich 1604 Farmer Avenue Psesident
INDIVIDUAL - . ' Tempe, Arizonag
CORPORATION “Frank A. Bauer 221 W_eSt Main Street Vice Pres,
PARTNERSHIP Mesa, Arizona
orren (Specify) Roy B. McGraw 1448 West Fourth Place Secretary
’ Mesa, Arizona
STATE IN WHICH FIRM IS
orcaNIZED Arigzona
MINERAL(S) FOR WHICH YOU WISH TO EXPLORE PROPERTY LOCATION :
Mexcury s NAME ‘ COUNTY STATE
ESTIMATED COST OF PROJECT Sunflower ‘I'O rties Maricopa
S*%9%,614.70 - °r prope pa  Arizona

GENERAL INSTRUCTIONS

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

should be used to supplement narrative descriptions of the
property location and boundaries in item 2, existing mine
workings and geology in item 3, and the proposed exploration
work in item 5. When this information is not too complex,
all of it may be shown on one map or sketch., All documents
and other attachments submitted as a part of this application,
except those in it¢ém 3(g) which you mark to be returned,

become the property of the Government and will not be re- .

turned to the applicant. Send true copies, not originals, of
leases, contracts, and other documents which are an essen-
tial part of your business records. File this application
with the Office of Minerals Exploration, Department of the
Interior, Washington 25, D. C.,” or with the nearest OME
Field Office.

‘The uhdersigned, whether as an individual, corporate officer,
partner, or otherwise, both in his own behalf and acting

for the applicant, certifies that the information set forth

in this form and accompanying papers is correct and com-

10 August 1964

DATED

) CERTIFICATION

"plete, to the best of his knowledge and belief, and that
he would not ordinarily dertake the proposed exploration
under current conditio / and circumstances at his sole
expense. )

BY (Signature)

7/
B. McGraw

TITLE

Secretary

A wilfully false statement or certification to any Department or Agency of the United States Government is a criminal offense.

U. S. Code, Title 18, Sec. 1001,
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Item No.

1 (a)

1 (b)
1 (o)
2 (a)

2 (b)

2 (c)

3 (a)

BIG SAM MINES, INC,
112 8. Country Club Dr,
Mesa, Arizona

Explanatioq

A letter from the Valley Nattonal Bank of ‘Arizond (West Side Office,
Mesa, Arizona, the bank with which the Corporation has done all of
its banking business is attached as Exhibit A. A letter from the
Arizona Bank (East Mesa Office, Mesa, Arizona) is attached as
Exhibit B.

None
Labor, use of equipmwent, sale of capital stock.

The applicant i{s the lesee of the land and mineral rights, A copy

_of the lease for unpatented mineral claims is attached as Exhibit C,

The name and addrxess of the lessor is:

_Sunflower Properties, Ind.
2960 Glendale Boulevard
Los Angeles 39, California

There are mo encumbrances ageinst either the lessce®s or Lessor’s
interest in said unpatented mineral claims.

The fifty unpatented claims shown on Exhibit C attached hereto,

which said exhibit shows the name of each claim and the book and
page number at which the location notice is recorded in the records
of Maricopa County, all of said claims are locatéd in Towuship &
North, Range 8 East, or Township 7 North, Range 7 East, of the Gila
and Salt River Base and Meridian, as shown in the claim map contained
in the report Sunflower Group of Mbrcury CIaims, Arizona, which 18
enclosed as Exhibit D,

The applicant does not own or control any adjacent land. The
property has been xknown at various times as the National Mine,

the Miezpaw Quick Silver Lode Claims of Sunflower Properties, Inc.,
Mercury Claims in Sunflower Mining District.

Five copies of lien and subordination agreement on MME Porm 52
are enclosed, duly executed by the lessor,

See ‘zepott Sunflover Group of Mercury Claims, Arizona, attached as
Exhibit D.5 together §ith the supplemental information attached to
the inside back cover, showing exploration and mining work Jone

‘since the date of that report.





Item No.':

3 @)

3 (c)

3 (d,e,£,80)
4 (a)

4 (b)
S (a)
5 (b)

5 (c)

7 (a,b,c
e, f,g

d,

o

BIG SAM MINES, INC.
112 8. Country Club Dr,
Mesa, Arizona

_Explanation

The applicant has been the lessee operator of all exploration or
mining work on the 50 unpatented claims which has been done
since June 19, 1962,

Production from said porperty since June, 1962, has been 173
flasks of mercury, proof of which is supported by copies of
settlement sheets attached as Exhibit G. Past production from
said property is reported in part in the report attached as
Exhibit D. Other production is unknown to your applicant,

See report attached as Exhibit D. ‘

The OME representative should contact thé President of the

~applicant, Thomas E. Bolich, at 1604 Farmer Avenue, Tempe, Arizona,

Telephone number W07-323%, or at 112 South Country Club Drive, Mesa,
Arizona, WO4-2382; or the Secretary of the applicant, Roy B. McGraw,
at his home, 1448 West Fourth Place, Mesa, Arizona, telephore number
W04-9234, or 61 North Country Ciub Drive, Mesa, Arizona, telephone
number WO4-4541., Access tc thes property is from the Phoenix-lesa
area, Arizona, takethe Beeline Highway toward Payson for approximately
50 miles, and thé mining property lies off the highway approximately

3 miles by private road, There are no markings, however, at the
entrance to the property. )

Shipping and supply point is Mﬁsa, Arizona, approximately 53 miles.
The exploration work proposed is desctibed on Exhibit H.

The applicant haa previously built an access road, No additional
roads will be required. :

.Exploration work will commence within 90 days after OME contract is

executed. The anticipated average daily or monthly raté of ptogress

for each type of work is shown on Exhibit H.

The applicant has been in operation,of building access roads exploring
and operating open pitmines work since June, 1962, on the subject
property. The exploration werk will be conducted and supervised by
Thomas E. Bolich, whose background includes open pit coad mining, two
yaars; underground tunneling, shaft driving and airways, 5 years;
lead, copper, gold mining, 2 years; mercury mining and exploration
woxk, 9 years.

Details of cost is shown on Exhibit H.
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| Big Sam Mines, Inc.
! | 112 s, Country Club Dr
Mesa, Arizona

VALLEY NATIONAL BANIK

VALLEY
NATIONAL WEST SIDE OFFICE 61 NORTH COUNTRY CLUB DRIVE MESA, ARIZONA
A\ BANK July 2, 1964

| QOUR N1y
Canizona

Big Sam Mines, Inc.
112 South Courty Club Drive
Mesa, Arizona

e s

ATTENTION: Mr. Thomas E. Bolich, President
Gentlemen:

We have your recent request for a loan in the amount of
$250,000.00 to be repaid over a ten year period with funds
to be used for Mercury explorationm.

Current policy of this Bank does not permit loans to be made
for terms of ten years as you requested. Further, we do not
feel we can enter into a venture with such a high degree of
speculation, After just consideration it is the unanimous
decision of our Committee that we decline your request.

We are returning herewith your Financial Statement and all
allied papers,

3 . ‘ Vefy truly yours,

Manager
A. S. Wahl
gd
Enclosures

PROTECT YOUR FAMILY — APPOINT THE VALLEY BANK AS YOUR EXECUTOR AND TRUSTEE






- | S mm R N

'|Big Sam Mines, Inc.
112 s. Country Club Dr
Mesa, Arizona

MEMMBER Foaban: OEPOS T INSURANLE « ORPORATION

| Aﬂ’zona

BRANCH OFFICES; BISBEE CHANDLER DOUGLAS GLENDALE MESA PEORIA PHOENIX. SCOTTSDALE TEMPE TOMBSTONE TUCSON YUMA |

July 8, 196l ' S : . o W

‘ ] . . . . . .' . R[;’»”LV',-(/ -P. .Ol. Box 767 .
: . .Mesa,,Arizona

Big Sam Mineé,'Inc. :
112 South Country Club Driv

~Mesa, Arizona. _
ATTENTION: Mr. Thomas E. Bolich, President
Gentlemen:

I am writing yoh with reference to your recent application for ' a
loan in the amcunt of $250,000.00 with a requested amortization
period of ten years, fer the purpose of'Mercury!exploration.

Our lending poliéies due not_pérmit extensions of credit in this
area, due to the high degree of speculation naturally inherent
in this type of venture.

We are enclosingﬁFinanqial Statements and other suppofting documehts."

;Very truly yours,

Virgil S. Duffy,—dt.
Manager C

VSD:nlg

Enclosures

‘FORMERLY THE BANK OF DOUGLAS -






EXHIBIT :
lBig Sam Mines, INc,
1112 S. Country Club Dr.
‘Mesa, Arizona

- REPORT

SUNFLOWER GROUP
'MERCURY CLAIMS

ARIZONA

SUNFLOWER PROPERTIES

GOODRICH BUILDING
PHOENIX, ARIZONA






This printed report is a direct copy of the engineers’ original report
compiled as of July, 1949, under the direction of L. Mills Beam, for
the owners of the Sunflower Group of Quicksilver claims. The original
is on file at the Office of the Secretary, Sunflower Properties, Good-
rich Building, Phoenix, Arizona.










Telephone
ORchard 7-5345

Beam Smelters

* % * 10535 BUFORD AVENUE * INGLEWOOD, CALIFORNIA

July 30th, 1949

Sunflower Properties Inc.
515 Goodrich Bldg.
Phoenix, Arizona Attention: Mr. C. L. Dufur, Chail*man of the Board:

Gentlemen:

Herewith I am handing you report on the Sunflower Group of mining claims located in Maricopa County,
Arizona; attached thereto is a complete map of the claims and a map of the underground workings on the
Passover and Go-By claims.

The cinnabar deposits on these claims are found in the schist and are impregnated in the schistos shear
zones which can be traced for miles, and is intricately mixed in the schist, and appear with a finely dessimated
yellow mineral, probably a mercury chloride and iron oxide. The ore bearing zone as a whole cuts across the
rocks without regard for their structure and is well defined so that mining at deeper levels can be planned
systematically, and the values show that there is a definite increase as depth is reached, and it is my belief that
when this Sunflower property is opened up it will be one of the largest producers of mercury for many years to
come. The possibilities of such a property are worthy of consideration of any reliable operator.

There are two methods of operating a property of this magnitude. Under the power shovel method of mining,
open-cutting, and large enough furnaces to accommodate open pit mining, there is now ore available for 700,000
tons that will average better than 3.2 lbs. of mercury per ton, valued at $2,240,000.00; the probable ores with
only surface exposure and estimating tonnage, would exceed 2,354,000 tons. The other method of working this
property would be to concentrate on the higher grade ore veins which are definitely present as shown by the
report. I have approximated the number of tons of such ore at a conservative figure of 166,429 tons that could be
held at 32.5 pounds per ton, the present market value gross $5,408,942.50.

Allowing adequate mining and administration costs, depletion and taxes, the power shovel method would
show a return of 8.6% net profit; the second method, that of mining principally the better grades of ore, will
show a profit of 21.9%, leaving in reserve and stock piling the lower grades to be handled at some future date.
In either method it would take many years to exhaust a natural supply of this type. At the present time we have
a tariff protection of $19.00 per flask on foreign mercury. The present belief that a surplus supply situation has
developed in the United States has caused a reduction in Government purchases of Mexican, Canadian and
domestic, but this is false information, as the majority of retailers admit that they are not carrying as large stocks
as they should, and if they did stock up, it would create a shortage which would take many months to try and
balance. |

There are many industries laying plans at the present time to increase the use of mercury. One company
we know quite well is the P. R. Mallory Company of Indianapolis, Ind., which has perfected, during the recent
war, a long life dry cell battery using mercury as one of its principal components; they are now preparing to
reach the domestic consumers and have more business lined .up than they can adequately take care of. Also,
there is another large corporation which has perfected mercury motors, and is now seeking a source of mercury
in reserves. I might add that mercury is used in hearing aids, fire alarm equipment, portable radio sets, guided
missiles, stratosphere rockets, electric switches, and gold mining, of course, and many other uses including
medicinal. :

On a property of this size it would be my recommendation to proceed with plans for operation on either of
the two plans suggested, as it would seem to be a sound undertaking with large possibilities.

Yours very truly,

(Signed) L. MILLS BEAM





Showing entrance to camp coming from Bush Highway






Report by: Major E. Allured
Mining Engineer
Los Angeles, California

SUNFLOWER GROUP OF CLAIMS

Sunflower Mining District on Mazatzal Range, Maricopa County, Arizona; about 82 miles from Phoenix
over Bush Highway, on Sycamore Creek, with 3 miles of road over the property from highway to camp.

Location: There is surveyed and under construction an improvement in the road leaving Tempe and joining
the Bush Highway going past the mine, which will shorten the distance from Phoenix by some 20 miles, as set
cut by the Highway Engineer to me. The road from the Bush Highway over the mine property to the camp is
passablé and can, with little expense, be made a good mine road. There are telephone connections on the property
that can be reinstated, giving connections to rangers’ station and nearby cities. .

The property consists of 50 claims held by location and all surveyed for patent by mineral land surveyor with
maps, properly tied in to U. S. Geological survey stakes. Names to the claims are all listed on maps attached.

Geology: Here I refer to the U. S. Geological Report of the Bureau of Mines by F. L. Ransome, Quicksilver
Degosits of the Mazatzal Range Arizona, U. S. Survey Bulletin No. 620, and

University of Arizona Bulletin No. 122, Quicksilver Resources of Arizona, Tucson, June -1st, 1927, by Carl
Lausen and E. D. Gardner. ' _

Both of these publications cover the district exceptionally well. As Bulletin 122 is' out of print, include
here are copied extracts from-this Bulletin with acknowledgments. .

Also included is a copy of a portion of the report of Eldred D. Wilson, Geologist with the University of Arizon
at Tucson. The balance of his report covers other properties in the district; not included. ,

Included herewith is a photostatic map of the district showing the geological formation, and a claim map
showing location of samples taken. '

Equipment: The surface equipment is living quarters, and buildings used for power house and office with
assay laboratory; other buildings are cook house, mess hall, with cook’s living quarters, and office attached, the
telephone is there; 3 double houses and 8 single houses, one double house not finished—all new material —and
two storage rooms; one underground, cemented; all machinery has been removed.

Water: Water for domestic use is from a spring above the camp piped in, and for milling purposes is also
from springs and creek, when running, and from mine shaft pumped to storage tanks above mill. The records
indicate there was sufficient water for all purposes.

Rainfall: The precipitation here is seasonal. During the winter months there is snowfall and in the summer
there are the usual torrential downpours and thunderstorms.

Climate: The climate conditions are very mild in the summer, and the winter has some snow. Unless a
severe winter, the snow lasts but a few days after a storm. The work can be carried on the year around as the
elevation is 4600 feet at camp.

Around the camp it is fairly heavily wooded, with some large trees of black walnut, sycamore, cottonwood
and cypress, some small varied brush with occasional juniper. It seems the earlier retorting was fired with oak
and cypress.

Topography: The topography is very rugged and consists of deep V-shaped canyons separated by high ridges.
The Sycamore Creek flows south across the schistose structure. . :

History: The history of the mercury occurrence in this district dates back to 1911. The Sunflower Group has
had other names and several operators and, from all the records available, shows over 2000 flasks have been
recovered. In the one period from May 4th, 1929, to July 22, 1931, there were recovered 1438 flasks, with some
925 flasks prior to this by small operators, while since 1931 other operators have recovered, from varied reports,
a total of several hundred flasks.

I note from an Engineer’s, a Mr. Bedford, field notes he has estimated that less than 1% of the ore on this
group of claims has been mined, and from my observation, I am inclined to agree with him. It appears that the
property has merely been scratched, or work enough done so far to see the magnitude of these ores. There is only
one place the records show development from the underground maps where the shaft is 250 feet deep with laterals
but a few hundred feet; all other workings are shallow. : : :

Development: No systematic development has been done and there is no ore blocked, and I don’t believe
ever has been. It appears they ran the ore as it was encountered, with the exception of one place where the shaft
is located on the Pack-over and Go-By claims there was some stopping from the 150 level, some from the 100
level, and some from the 50-foot level. This last mentioned is where the work was done too close to the shaft
and weakened the head frame footings. It will be quite expensive to catch up this place, and far more economical






to enter the ore reserve above the shaft collar and to the east for about the next 1000 feet by using the No. 4
tunnel leading off the road to the mine, which is around the same elevation as the shaft collar, and mine the ore
from the hill above through that entrance by shrinkage system or some other, as the engineer in charge decides.

"This block of ore from the road level and tunnel entrance over the hill toward the west to the shaft is about
1000 feet and rises to around 200 feet over the hill with a vein structure of 70 feet in width. This block has some
700,000 tons of ore, and will supply a large mill for at least 2 years’ operation with ore that samples show will run
from 2 Ibs. of mercury to 3.8 Ibs. to the ton, while other development can be underway. This ore seems to be
quite uniform through the vein where it can be sampled, as the only face at present is just east of the hoist house
and shaft, and surface exposures over the hill. This vein structure or shear zone, as it appears, is very consistent
throughout the entire claims, a distance of seven claim lengths, or around 10,000 feet, with the work on the two
claims where the old shaft and hoist is at the deepest. Other openings show good ore on Sunnyside, Wabash,
Mercury and Blackrock, along this structure. '

This large ore structure running northeasterly and southwesterly stands nearly perpendicular and is badly
broken up. Observing it from the only face available at the old hoist house on the Go-By claim, it shows the
movement to fold from north to south, or from one wall to the other every few feet. No doubt, this will designate
the mining methods selected by the engineer in charge. :

There is other ore of much higher grade on the claims that is not within this same shear zone, but occurs in
quartz seams from % inch to several inches in width, heavily laden with the cinnabar crystals. These quartz seams
make up a vein structure within the schist of from 3 to 5 feet of mineable ores. Some of this ore has retorted
14 lbs. to the ton, and some places much higher. The richest ores were found on the Sunnyside and the Cornu-
copia; one place there was taken out 146 flasks in a pipe 30” for 50 feet.

It is not possible to get into all the workings and really do the property justice. The sampling cuts could have
been longer otherwise. This is due to obstructions caused by the period of time since the last work was done, but
with little labor in reopening a better observation could be had.

On this large structure a quite interesting observance is the reaction of Radioesthesic. This same ore as on
the surface with the cinnabar crystals gives a reaction to around 600 to 800 feet below the No. 4 tunnel and road
level. No other place on the properties was the ore structure amenable to geophysical determination due to
scattered ore interference outside the structures when trying for depth, with Radioesthesic.

A few well pointed diamond drill holes would prove very interesting.

It was with a great deal of pleasure that I was given the opportunity to visit this property, that will once
again surely be a big producer of Quicksilver. :

Respectfully,

(Signed) MAJOR E. ALLURED, M. E.
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June 14th to 21st 1949

Samples taken at this time with locations and also plotted on attached map of claims, were as follows:

Mercury Lbs. :
Mercury % per ton Gold Silver
No. 1 GO-BY CLAIM '
22-ft. cut on face East of Hoist House . . . . . . . 17% 34
No. 2 GO-BY CLAIM
) 6-ft. cut East of Hoist House .- . . . . . . . . . 22% 44
No. 3 GO-BY CLAIM - '
Summit East of Shaft, 4-ft. cat, nowork . . . . . . 1.25% 25.0
No. 4 GO-BY CLAIM
300 ft. East of Shaft, 3-ft. cut surface, nowork . . . . .80% 16.0-
No. 5 TITANIC CLAIM '
400 ft. West of Shaft, 4-ft. cut in drift . . . . . . . .60% 12.0
No. 6 PACK OVER CLAIM
500 ft. West of Shaft, 5-ft. cut on surface . . . . . . 1.23% 24.6
No. 7 PACK OVER CLAIM ‘ ’ _
4-ft. cuat on surface . . . . . . . . . . . . . . .16% 3.2 nil trace
No. 8 BLACK ROCK CLAIM
3%-ft. cut on surface . . . . . . . . . . . . . .40% 8.0 trace .10 oz.
No. 9 CORNUCOPIA CLAIM :
3-ft. cut of a 20-ft. vein 300 ft. in drift . . . . . . . 30% 6.0
No. 10 CORNUCOPIA CLAIM
Bottom of pipecut 3ft. . . . . . . . . . . .. S58% 11.6 trace .80 oz.
No. 11 SUNNYSIDE CLAIM '
Main outcrop 4 ft. wide . . . . . . . . . . . . 1.67% 334
No. 12 SUNNYSIDE CLAIM o
Outcrop 4-ft. cut 200 feet from No. 11 . . . . . . . 27% 5.4
No. 13 MERCURY CLAIM .
About 2-ft. cut on surface . . . . . . . . . . . 4.22% 84.4
No. 14 CORNUCOPIA ' .
Bottom of pipe . . . . . . . . . . . . . . .Manganeseore 13.28%
No. 15 SUNNYSIDE CLAIM .
Highgrade ore 6 inches wide . . . . . . . . . . 5.96% 119.2 1bs.
No. 16 TITANIC CLAIM
Highgrade ore cut 4 inches . . . . . . . . . ... 3.16% 1 63.2
The last two are merely specimens showing highgrade ore does exist.
Original certificates of assays are hereto_attached.
Estimate costs of Mercury Operation
Income Cost
per day per day _ Profits
Production 15 flasks per day @ $83.00 present market . . . . . . § 1,245.00
Operating expense, payroll 25 men @ $15.00 including board . . . $375.00
Materials, powder, caps, fuse and supplies e e 100.00
Administration expense, legal, supt. and engineering . . . . . . 65.00
Depreciation on tools and repairs . . . . . . . . . . . . . 50.00
Fuel oil, lubricating oil, oil for rotaries . . . . . . . . . . . 50.00
Mine timbers and underground supplies . . . . . . Lo .. 95.00
Unforeseen contingencies . . . . . . . . . . . . ... 43.33
Road work and new development . . . . . . . . . . . . . 120.00
Royalties, 10% e e e e e e e e e e e 124.50
. $942.33
Daily income . . . . . . . . . . o .o $ 1,245.00 $1,245.00
EXPENSEs . . .« . . o . e e e e e 942.33
Daily profits . . . . . . . . . . $ 302,67
300-day operation per year . . . . $90,801.00

350 to 400 tons daily operation such a plant would cost around

- $175,000.00 and operating on ore averaging 2 Ibs. to 3.8 lbs. to the ton.
This return would give around 55% on the investment; should the mar:
ket of mercury drop 10% to around $1.00 per pound, it would still leave
a reasonable profit.






EXTRACTS FROM UNIVERSITY OF ARIZONA BULLETIN NO. 122
QUICKSILVER RESOURCES OF ARIZONA
Page 60 Mazatzal Mountains Deposit Location (Written in 1927)

The Mazatzal Mountains, of the Basin and Range type, lie in the central portion of the State. They trend
slightly west of north, extend from the Salt River on the south to the East Verde River on the north, and have
a total length of about 50 miles. On the east side of the range is Tonto Creek which discharges into the Roosevelt
Reservoir, and on the west side is the Verde River, a branch of the Salt River.

Cinnabar was discovered in 1911 on the west slope of this range on Alder Creek, about 6 miles north of the
Sunflower Ranch. (See Fig. 10.) Within the last few years several promising deposits have been found on Slate
Creek, on the east slope of the range. This mineralized belt trends nearly east and west and is approximately
midway between the north and south ends of the range. As the summit of the range is the boundary between
Maricopa and Gila counties, the deposits occur in both counties; those on the west side being located in Mari-
copa County.

Climate and Vegetation

- On both sides of the range the camps occur in deeply incised and steep-walled canyons and are surrounded
by high peaks and ridges. The camp on Alder Creek is at an elevation slightly greater than 4,000 feet above sea
level, while those on Slate Creek are somewhat under 3,000 feet. Even at the latter locality the summer heat is
not excessive, and this is due largely to the greater elevation of the surrounding mountains which are an important
factor in moderating the summer heat. During the winter months, however, snow falls frequently, but seldom
remains on the ground more than a few days. The climatic conditions, therefore, are not likely to interfere with
mine operations. )

Rainfall, as in other parts of Arizona, is seasonal, and falls chiefly as torrential downpours during the sum-
mer months, and are usually accompanied by an intense electrical display. During the late autumn and winter
the precipitation is chiefly as snow, and may be expected in the spring months even as late as the first of April.’
No records are available of the precipitation in this immediate vicinity, but it is probably greater than 15 inches
per annum. In both Slate and Alder creeks water for domestic purposes is available throughout the year except
following an exceptionally dry season, and even then some clear, cool water may be obtained from shallow wells
sunk .in the banks of the streams. :

The vegetation in this vicinity is quite varied, and consists of a variety of trees, brush, and grasses. On Pine
Mountain and on the upper slopes of Mount Ord is a good stand of yellow pine. At lower elevations and usually
in sheltered ravines on the north sides of the higher points is an abundance of cypress. This occurs within easy
reach of all the prospects and is the best wood available for mine timbers. A considerable stand of live oak and
an occasional juniper are to be found at elevations around 4,000 feet. In the past oak wood has been used to fire
the. retorts. The slopes of the hills, especially at lower altitudes, are clothed with a dense growth of brush. Only
a few of the species of brush occurring here are of value as feed for cattle, and as a whole they are a great hin-
drance to the prospector.

Topography

The topography is rather rugged and consists of deeply incised, V-shaped canyons separated by high ridges.
Both Alder and Sycamore creeks flow south across the schistose structure, while Slate Creek nearly parallels this
structure. At the camp on Alder Creek the canyon is 1,000 feet deep and the slopes approach the critical angle
for rock slides. The hardness of the rock has influenced the roughness of the topography; where slates outcrop,
the hillsides are smooth and have rounded slopes, but, where rhyolite porphyry or jasper outcrop, cliffs pre-
dominate.

Nearly everywhere there is some evidence of recent uplift and rejuvenation of the streams. This uplift prob-
ably took place at the close of the Tertiary period.

General Geology

The quicksilver deposits in this region were examined by Dr. F. L. Ransomé in the autumn of 1914 and his
. report was published by the United States Geological Survey.! Since Ransome’s report was issued considerable
development work has been done and many additional claims located. The deposits on Slate Creek have been
located in the last few years.

The southern half of the Mazatzal Mountains conists almost entirely of granitic rocks that locally may be
somewhat gneissic, and are probably entirely pre-Cambrian in age. Near the extreme southern end of this range
where the Roosevelt Dam was constructed across the Salt River is an excellent section of Paleozoic rocks. This
section consists of quartzites and limestone of the Apache Group, and Devonian and Mississippian limestones.*
These Paleozoic rocks, however, are limited to a small area in these mountains, but originally extended many
miles farther north. '

'Ransome, F. L., Quicksilver Deposits of the Mazatzal Range, Ariz.: U. S. Geol. Survey Bull. 620, pp. 111-128, 1916. '
*Ransome, F. L., Some Paleozoic Sections in Arizona and their Correlation: U. S. Geol. Survey Prof. Paper 98-K, pp. 149-152, 1916.






On the north slopes of Mount Ord the granitic rocks have invaded pre-Cambrian crystalline schist, and from
Slate Creek northward the basement of the range consists of these metamorphic rocks. From Mazatzal Peak to
North Peak a massive-bedded and highly indurated quartzite rests unconformably on the upturned edges of the
crystalline schists. This formation has been described by E. D. Wilson;* and it was by him assigned to the pre-
Cambrian and correlated with the Grand Canyon series. . _

At lower altitudes, on the west side of the range, the older rocks are locally covered by volcanic flows and
associated tuffs. Volcanic rocks are rare on the east slopes of these mountains and only a single occurrence of lava
was observed. This consisted of a flow of basalt intercalated in conglomerate on Slate Creek. On both sides of
Tonto are numerous exposures of buff sandstone and red and green shales which in places are gypsiferous. These
sediments and volcanic rocks are probably of late Tertiary age. The youngest formation in this vicinity consists
of Quaternary gravels and sands, and caps the Tertiary sediments mentioned above.

Metamorphic Rocks

In the immediate vicinity of the quicksilver prospects the prevailing rock is a crystalline schist that varies
considerably both in mineral composition and texture. Quartz-sericite schist and brown slate predominate, but
in addition chlorite schist, quartzite, and a dolomitic marble have been found. A massive vermilion-red jasper
and a schistise rhyolite-porphyry form a part of this pre-Cambrian crystalline complex. '

When Ransome? examined the quicksilver prospects in this region he found that the schists could be sub-
divided into eight zones arranged symmetrically on each side of the jasper as a central axis. The relations of
these zones to each other are shown diagrammatically in Fig. 11. He says: “It will thus be seen that in the south-
western part of the quicksilver belt the distribution of the rocks is such as to suggest that the jasper zone occupies
the axis of a compressed syncline or anticline. Towards the northeast, on the east slope of the Mazatzal Range,
the symmetrical arrangement of the rock zones is less evident.”

The strike of the schistosity varies somewhat from place to place, and in Alder Creek is from 43° to 70° east
of north, while on Slate Creek it is more nearly east and west. The dip of the schistosity is usually at steep angles
to the northwest, but exceptions to this prevailing northwest dip were noted at several places. Surface creep is
very pronounced on these steep slopes and often extends for a distance of 15 or 20 feet below the surface. This
has sometimes misled prospectors, who do not know the cause of this phenomenon, and has led them to believe
that their vein dips into the hillside at a low angle.

Fig. 11—Sketch showing relative positions of the schist zones, Mazatzal Mountains.

Quartz-sericite schist is the most abundant type of metamorphic rock in the district. It varies in composition
from a quartzite containing a little mica to a light-colored phyllite in which mica predominates. Other mineral
constituents are present, but only in minute quantities, and are unimportant in the classification of these rocks.
A notable exception is at Baker’s camp on Slate Creek where this variety of schist contains considerable calcite
and a small amount of chlorite.

The brown slate is a fine-grained rock with a well-developed parting along which the rock cleaves readily.
Although the mineral constituents are of small size, quartz and sericite were determined microscopically, and.
the brown color is due to a ferruginous pigment, probably the mineral hematite. Banding due to slight differ-
ences in composition may represent bedding planes, and near the Cornucopia claim this feature indicates that
the schistosity makes an angle of approximately 45° with the original stratification.

An area of chlorite schist is well exposed on the Packover and Go-By claims of the Sunflower Group. The rock
is of a dark greenish color, and does not cleave as readily as the other mica schists or brown slates. The rock
consists largely of chlorite and quartz, but small amounts of magnetite, sericite, and limonite are present. Some
thin sections consist entirely of angular fragments of andesite and suggest that the rock was originally a volcanic
tuff or breccia. A little red jasper was found associated with this variety of schist. o

"Wilson, E. D., Proterozoic Mazatzal Quartzite of Central Arizona: Pan-American Geologist, Vol. 38, pp. 299-312, 1922.

*Ransome, F. L., Quicksilver Deposits of the Mazatzal Range, Arizona: U. S. Geol. Survey Bull. 620, p. 117, 1916.
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The volcanic rocks in this region are a part of the extensive lava field occurring to the northwest of the
Mazatzal Mountains. In this region, as in many other parts of the State, the volcanic rocks are probably of
Tertiary age; and the andesites are undoubtedly older than the basalts  exposed in the banks of Slate Creek.

Ore Deposits

- At the time of Ransome’s visit, in the autumn of 1914, very little development work had been done; and,
although considerably more underground development work has been completed since then, the deposits are
still to be considered as prospects rather than developed mines. Several new groups of claims have been located
in the last few years, but only location and assessment work has been done on them.

The distribution of the groups of claims located for cinnabar is shown in Fig. 12. An inspection of this map
shows that there are three distinct belts or zones of mineralization: The Alder Creek belt; Sycamore Creek-Pine
Mountain belt; and the Slate Creek belt. In general, these groups of claims closely parallel the schistosity.

On the Sunflower Group Ransome® recognized three approximately parallel lodes which are several hundred
feet apart. The central or Packover lode is probably continuous with the ore found on the Cornucopia claim of
the Robbins Group and may extend northward to Bowman’s claims. Recent development work has shown that
this lode consists of fairly well-defined ore shoots lenticular in plan, with a pitch to the southwest.

These lenses do not have clear-cut walls nor were they found to follow well-marked fissures except in a few
instances. Where mineralization has occurred along faults, the cinnabar is often in one or both walls and de-
creases with increased distance from the fracture.

Faulting both earlier and later than the metallization was observed. The earlier faulting seems generally
to have a northeast trend. The few lenses of ore found on the Cornucopia claim are along these northeast faults.
A clear-cut example of later faulting was observed on the Go-By claim. Here the ore body was displaced by a
northwest fault. '

i The ore consists of veinlets cutting the schists or as thin films on fracture planes. Some disseminated cinna-
bar in the body of the schist was also observed. The veinlets vary in width from a fraction of an inch to 6 inches

or more, but a vein with a width of 2 inches or more is exceptional. Usually these small stringer veinlets are-

parallel, and when abundant enough the rock constitutes ore. Much of the mineralized schist observed catries
so_few of these small veins that careful sorting must be practiced to make a good grade of furnace ore. Tiny
veinlets of cinnabar sometimes occur on fracture planes across the schistosity. Such specimens are very spectacular,
as the cinnabar covers broad areas; and the tendency is to overestimate the grade of such ore.

Cinnabar is the only important quicksilver mineral in the ore, although small amounts of the chloride,
calomel, and native quicksilver have been found. Metacinnabarite may be present in small amounts. An unknown
gray mineral was found associated with cinnabar in polished surfaces of ore. This mineral is slightly harder than
cinnabar and may be tetrahedrite, but this could not be determined positively as the amount of it found was 00
small to be tested separately. Pyrite is abundantly associated with cinnabar in ore from the lower tunnel on the
Cornucopia claim. Cinnabar was found to fill fractures in the pyrite and has probably replaced this mineral to
a slight extent. However, a crystal of pyrite surrounded by cinnabar was found in ore from the Sunnyside claim,
. and the pyritohedral faces on this crystal showed no evidence of replacement; and the pyrite is undoubtedly the
earlier of the two minerals associated with the cinnabar ore from Slate Creek and on Alder Creek. Mr. Wesley
Goswick, whose claims are on Slate Creek, gave the writers a specimen of stibnite and reported that it came
from near his quicksilver claims. No stibnite was found associated with cinnabar in any of the specimens of ore
collected from this district.

Gangue minerals consist chiefly of quartz, calcite, and a ferruginous carbonate. A small amount of serpentine
was found in ore from the Red Bird Group on Slate Creek, and sericite occurs with quartz in ore from the
Cornucopia claim. Tourmaline occurs as a gangue mineral in tiny veinlets closely associated with quartz and
cutting the ferruginous carbonate. This black tourmaline is not abundant as a megascopic constituent of the ore,
but is more widespread as microscopic needles. Quartz is by far the most important gangue mineral and occurs
in two generations, both of which contain tourmaline. This quartz is always of a milky-white color and incloses
numerous minute inclusions, circulate in outline and arranged in rows like a string of beads. The ferruginous
carbonate was tested chemically and found to contain considerable iron and lime and a small amount of mag-
nesia. It probably contains both the ankerite and siderite molecules, and on weathering leaves a residue of limonite.

An intergrowth of this carbonate with quartz produces an interesting structure which, in many respects,
resembles the columnar structure in lavas. This is shown in the illustrations on Plate X-A. The columns are often
curved and extend across the vein from wall to wall. They do not consist of single crystals, but rather as inter-
locking_grains of quartz that do not even have the same crystallographic orientation.. This columnar structure
is not to be confused with the typical comb structure so commonly associated with crustification. There is no
banding due to crustification in the quicksilver veins of this district, and drusy cavities are rare. Some of these
cavities are transverse to the walls of the vein and are lined with crystals of quartz; others are irregular in outline
with sharp-po'nted crystals of the carbonate on which cinnabar has been deposited.

The intimate intergrowth of quartz, carbonate, and tourmaline suggests that they were probably formed
at about the same time, but this intergrowth is traversed by a second generation of quartz veins with tourmaline.

'Op. cit., p. 119.

-

Bold outcrops of bright red jasper were seen north of the quicksilver deposits. The rock occurs as thin bands
or layers in a pale yellow, dolomitic limestone. These bands are highly contorted and are often broken into
angular fragments by the dynamic metamorphism that produced the schistosity. Occasionally the rock has a
mottled appearance due to small white specks in a vermilion-red matrix, and is very striking in appearance,
especially on a wetted surface. Small crystals of pyrite were found on a fresh fracture in some specimens.

A schistose conglomerate was observed on Alder and Sycamore creeks, and is a part of the quartz-sericite
schist zone. The pebbles are all more or less angular, and comprise such rock types as rhyolite, andesite, banded
quartzite, brown slate, and red jasper. The angularity of the fragments, which show no distortion due to deforma-
tion, suggests a local derivation and transportation for only a short distance. Microscopic examination showed
the feldspars in the fragments of andesite to be remarkably fresh, although the ferro-magnesian constituents were
entirely altered to chlorite. ‘ ,

Rhyolite-porphyry occurs as two broad bands traversing this district in a northeast direction, and mare or

“less paralleling the schistosity. The rock is of a creamy-yellow color and porphyritic texture with numerous

phenocrysts of quartz and feldspar visible on a weathered surface. The central portion of this intrusion is rather
massive and shows but slight schistosity, while the borders have been compressed and recrystallized to a quartz-
sericite schist.

Microscopically, the less sheared rock consists of phenocrysts of quartz, orthoclase, and acid plagioclase.
Much of the feldspar is aitered to secondary quartz and sericite. No original ferro-magnesian minerals remain,
but the form of the alteration products suggests that biotite was an original constituent. The groundmass is micro-
crystalline and consists of quartz and orthoclase, with sericite and kaolin as secondary minerals. The more
sheared portions of the rhyolite-porphyry consist of quartz and sericite, and the positive identification of this
highly compressed portion rests on the gradational intensity of the shearing from the center to the borders of
the intrusive. ’

A specimen of rock collected near the trail along Alder Creek was found to be an amygdaloidal basalt. The
rock breaks readily in one direction showing that a rude schistosity has. been developed, but the general appear-
ance in a hand specimen closely resembles an igneous rock. The amygdules, which consist of calcite, apparently
have not been distorted by the metamorphism to which the rock has been subjected. Examined in thin sections
the rock was found to consist largely of alteration products. No feldspar or original ferro-magnesian minerals
remain. The alteration products are quartz as irregular grains and tiny veinlets, chlorite, serpentine, sericite,
limonite, and kaolin. Nests of serpentine may have been formed from original olivine. Much of the magnetite
present may be original. :

Most of the schist exposed in this region was derived from sedimentary rocks. This conclusion is based on
the finding of a conglomerate, original bedding planes in the slates and quartzite, and the presence of limestone.
Very likely all the quartz-sericite schist was formed from sediments. The rhyolite-porphyry, chlorite schist, and
amygdaloidal basalt are of igneous origin.

This belt of schist continues northeastward to the northern end of the Sierra Ancha where the metamorphic
rocks are overlain by a member of the Apache group of supposedly Cambrian age. The schists are therefore pre-
Cambrian.

Volecanic Rocks

The effusive rocks are abundant on the west slope of the range and usually occur as lava mesas. Saddle
Mountain, about 4 miles west of the camp on Alder Creek, is such a mesa. Here Ransome® examined the various

>

flows that make up this mountain and described them as follows: :

“The volcanic rocks under which the schist passes at its southwest end have a thickness of about one
thousand feet on Saddle Mountain. At the base is a soft-brown tuff, andesitic or basaltic, with many
schist fragments. This appears to be fifty to sixty feet thick. It is overlain by light-gray fine-grained
andesitic tuff of approximately the same’ thickness. Above this lies about 200 feet of coarse andesitic
tuff-breccia, the fragments being mostly a light-gray hornblende-biotite andesite. This is succeeded by
about 3C0 feet of andesitic flow breccia, which appears to pass upward without recognizable plane of

_ demarcation into a somewhat porous pink lava which, although resembling the dacite of the Globe-
Ray region, proved on microscopic examination to be a fresh hornblende andesite with glassy ground-
mass. This flow or part of the flow is at least four hundred feet thick and forms the top of the mountain.”

South of Red Rock Pass, between Sycamore and Slate creeks, the volcanic rocks have a total thickness of not
over 700 feet. Here a well-stratified, brownish tuff, probably andesitic in composition, is the lowest member of
the volcanic series observed in the vicinity of this pass; but, as the basement upon which it rests is not exposed,
other flows may occur beneath it. This tuff is apparently present only on the west side of the pass, dips to the
southwest at a low angle, and appears to fill a depression in an older topography. Above this tuff are flows of a
light-colored biotite andesite with a thickness of at least 300 feet. On the east side of the pass a gravel rests on
the eroded surface of these flows. :

In the lower portion of Slate Creek is an exposure of olivine basalt intercalated in tilted conglomerate.
The flow and conglomerate dip to the east at about 15°. Cliff sections along the stream show the basalt to have
a thickness of between 80 and 100 feet. The rock is rather dark in color and very fine-grained, with olivine as the
only megascopic mineral. This basalt has been thoroughly shattered and the fractures filled with innumerable
veinlets of calcite. :

Op. cit., p. 117.






Pyrite is later than the quartz-tourmaline veinlets and was probably formed at the same time as the sericite
occurring in the ore from the Cornucopia claim. Cinnabar was the last mineral to be deposited, and replaces
both the carbonate and quartz. It fills fractures in the tourmaline and pyrite, and may have replaced the latter
mineral to some extent.

Outcrops are not conspicuous. Many of these lodes consist of small stringers or veinlets containing abundant
carbonate; and, consequently, they weather more readily than the inclosing wall rock. Then, too, the rather
dense growth of vegetation on the slopes of these hills rather effecively protects the thin mantle of soil covering
the outcrops. Where quartz is abundant as a gangue mineral the course of the lode is more easily followed on
the surface, as float is abundant on the lower slopes and can readily be traced to its source. Very often quartz
and a ferruginous carbonate are intimately intergrown and, on weathering, this combination leaves an open-
textured or spongy ore consisting of quartz and limonite with tiny veinlets of cinnabar. Outcrops of this porous
ore are likely to be covered by soil.

Cinnabar is a rather stable mineral and does not alter readily under the influence of surface agencies. The
adamantine luster is usually dulled by exposure to weathering, and the mineral may be covered by a thin film
of a dark substance that may be the secondary sulphide, metacinnabarite. That some oxidation and reduction
of the sulphide has taken place was definitely determined by the fiinding of calomel and metallic mercury.
A bright yellow mineral found on the L and N group may be one of the rare oxychlorides of mercury, but
the quantity of it found was too small to determine the mineral specifically.

Sunflower Group

The original discovery of cinnabar in the district was made on the Sunflower Group by E. H. Bowman in
1911, who at that time located part of the claims. In 1913 Mr. Bowman sold his claims for $10,000 to the Sunflower
Cinnabar Mining Company, which did most of the work on the ground. The property later was acquired by
Judge Charles Ainsworth, of Phoenix, who sold it to the Arizona Quicksilver Corporation in 1924. The Arizona
Quicksilver Corporation, which owns this group, is a subsidiary of the Great Lakes Security Company, of Toledo,
Ohio. W. S. Stalker, of Toledo, is president of the corporation, and E. W. Bedford, of Phoenix, is local manager.
The Arizona office is located at 326 Heard Building, Phoenix, Arizona.

The Sunflower Group consists of 17 unpatented claims on Alder Creek. The hillsides are very steep, which
facilitates mining by tunnels. The surface is covered with scrub oak and manzanito, which makes progress over
the surface difficult. Most of the ore on this group was found on the Packover, Go-By, and Sunnyside claims,
on what is known locally as the Packover lode. Several hundred feet to the northwest is a parallel lode known
as the Native or Jasper; similarly, southeast of the Packover is the Ione lode. These nearly parallel lodes or belts
of mineralization trend northeastward with the strike of the schistosity. On both the Ione and Jasper lodes only:
location and assessment work has been done, and the main development has been confined to the Packover lode.

_ The ore shoot on the Go-By claim has a length of from 200 to 300 feet, and has been shown to be continuous
over this distance by numerous trenches or open-cuts across the lodes at close intervals. The width of the
mineralized schist is quite variable. Development work done under Mr. Bedford’s direction suggests that the
ore shoot pitches to the southwest, and the strike is approximately N. 45° E. The country rock is largely a dark
green, chlorite schist containing some red jasper. The planes of schistosity have a nearly vertical dip. Cinnabar
occurs in small veinlets up to an inch or more in width. Locally, these small veins may widen within a distance of
only a few feet along the strike until the width is 10 or 12 inches. This lenticular shape is rather characteristic
of these veins. Quartz, tourmaline, and carbonate are the gangue minerals, and. pyrite is only sparingly
present in ore from this claim. Near the southwest end of the Go-By claim the lode has been displaced by a fault
which strikes N. 55° W., and dips 70° to the southwest. In an adit which cuts this fault is a zone of brecciation
with the planes of schistosity in the footwall curved to the west. This suggests that the hanging wall has been
displaced. relatively to the northwest, but the amount of displacement could not be determined. Cinnabar was
found in the crushed gouge and as a smear on the slickensided surfaces of the wall, showing that the movement
was definitely later than the mineralization. These relations are shown in Fig. 14. A little cinnabar and pyrite
was found in jasper near the end of this adit.
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Fig. 14.—Diagrammatic sketch showing faulted ore body, Sunflower Group.






Southwest of the Go-By some ore has been developed on the Packover claim by two short adits and several
open-cuts on the surface. The inclosing rock as well the nature and occurrence of the ore is so similar to that
on the Go-By claim as to need no separate description. v

In a crosscut from the lower tunnel on the Sunnyside claim the ore occurs in a banded, gray and white
lens of limestone in fine-grained, quartz-sericite schist. The schist strikes N. 45° E. and dips 70° to the northwest.
The ore is localized at the intersection of several fractures with the lens of limestone. Quartz is apparently absent
and the cinnabar replaces calcite. The ore body is rather small in size, and does not extend more than 20 feet
above the level. : ' :

A little azurite and malachite together with quartz and limonite were found on the Silver Tip claim, but
cinnabar, apparently, is absent. In a surface cut near the north end of the Sunnyside claim a little azurite is
associated with cinnabar.
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Definition

Quicksilver or mercury is a tin-white, shiny opaque metal, with specific gravity of 13.5 or a weight of 846
pounds per cubic foot. Although liquid at ordinary temperatures, quicksilver solidifies when cooled to 38
degrees (Fahrenheit) below zero. It vaporizes when heated, finally boiling at 675 degrees.

Uses

Because of its peculiar chemical and physical properties, quicksilver and its compounds have found at
least a thousand distinct uses; during peace or war, it is practically indispensable.

In their order of magnitude, the principal uses are as follows: Drugs and chemicals; explosives; iudustrial
and control instruments; electrical apparatus; paint; felt hats; laboratories; gold recovery; boiler cleansers; fire-
works; wood preservatives; oil refining; photographic films; mercury boilers; and printing. ‘

As stated by Roush', one of the most promising prospective uses for quicksilver is in the mercury boiler,
-which has been under development for several years; it is the most economical method known for the generation
of power from fuel, but thus far has been confined to a few large installations. Because of several complications,
however, mercury boiler plants have not been altogether satistactory in practice, and their adoption is being
retarded by the improvements that have been made in the steam cycle®.

Marketing

Mercury is sold either through a broker or directly to the consumer. Its principal markets are in New York
and San Francisco, and the consumers who may buy it are located in many different places, as shown on the
list at the end of this circular. -

The market unit is the flask, whose capacity in the United States is fixed, currently, at 76 pounds, net.

The sales price per flask is generally based upon New York quotations. During the World War, its annual
average ranged from $48 in 1914 to $125 in 1916, with some quotations as high as $300. During various periods
since then, the annual average price has ranged as follows:1919-21, $45-$92; 1922-26, $59-$92; 1927-30, $115-$123;
1931-33, $58-$87; 1934-38, $72-$90; 1939, $104. In the March 30, 1941, issue of the Mining Journal (Phoenix,
Ariz.) it is quoted at $180. These quotations, however, are for lots of 100 or more flasks; for smaller lots the
price is several per cent lower.

Since 1922, the tariff on mercury has been 25 cents per pound.

Treatment of Ores®

Concentrating methods for beneficiating low-grade quicksilver ores have not been developed to much
extent and are rarely practiced, because direct furnace treatment has been found to be more economical.

Quicksilver is readily recovered from its ores in marketable form, as it can be volatilized in practice at a
comparatively low temperature (about 1300° F.) and thus separated as a vapor from nearly all other substances
that might be present in the ore. -

In general two main types of plants—furnaces and retorts—are used to recover the metaal from the ore.

Retorts were used extensively prior to 1875, but they are now employed only at small mines or for the
treatment of by-products at furnace plants. In retorts the ore is heated out of contact with the furnace gases,
and only those vapors that are driven from the charge pass into the condensers, which generally consist of
water-cooled iron pipes.

The Scott furnace, introduced in 1875, permits continuous operation and the treatment of ore crushed from
3.5 to 1.5 inches. In this furnace the ore is exposed to direct action of the gases; the volatile products of com-
bustion, together with the quicksilver vapor, dust, and soot, are drawn into dust collectors and thence to
condensers.

~ Mechanical furnaces of the rotary-kiln (Gould) and multiple-hearth types are coming into general use

in the industry.

*Geologist, Arizona Bureau of Mines. .

'Roush, G. A., Strategic Mineral Supplies, p. 278 (1939).

*U. S. Bur. Mines, Minerals Yearbook, 1940, p. 664. )

3For detailed discussion, see C. N. Schuette, U. S. Bur. of Mines Bull. 335 (1931).






