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(y TO: H. Lanier . April 13, 1971
FROM: C.K. Chase
SUBJECT: REPORT NO. 71-4-4
COPPER PRODUCTION FROM

SANDSTONE DEPOSITS

General:

The sedimentary deposits of copper in sandstone are common
in the Colorado Plateau region but only moderate production
has resulted from them in the past because of the low copper
tenor in such ores. The old time miners did not find ore of
this grade profitable. Modern prospectors have been initially
attracted by the highly visible surface occurrences but interest
lags when it is discovered that mineable tonnages may average
0.5% copper or less.

The conventional and generally unsuccessful modern approach
to recovery of copper from these ores is a coarse crush fol—
lowed by acid leaching in heaps. Scrap iron cementation is
used to recover a product to be shipped to a smelter. Since
recovery of copper from the heaps is at best 50% and problems
of permeability are common due to precipitation of iron—alumi-—
num hydrates, very little of the copper content of the lean ores
ever gets through to a cement copper product. Operating life
of most of these copper projects is extremely limited.

As a result of these factors, the sandstone copper deposits have
been neglected by the large copper companies. It is difficult

to project possible copper production from the sandstone deposits
but such production may turn out to be substantial if the proper
processing methods can be developed. This report is to suggest
a metallurgical technique that takes advantage of unique charac—
teristics of these ores and may provide the necessary economic
breakthrough.

Most copper deposits in sandstone have some interesting charac-
teristics. They are loosely—cemented, with rounded grains free
from metallic inclusions. The cementing material is only a small
proportion of the total weight but the copper occurs in this cementing
material. The high tonnage part of the proposed operation con-
sists of mining, hauling, crushing, initial leaching, and sand-slime
separation. These operations result in a rejectable sand tailing

that represents 90% or more of the total ore weight. Consequently,
the more expensive part of the circuit, the counter current




decantation thickener operation,needs only to be sized to handle
2 to 10% of the total weight. Pregnant solutions are high grade.
A liquid ion exchange circuit can be very moderate in size
since the flow—-rate will be small,

The sandstone copper deposits vary in metallurgical charac—
teristics, as is expected; consequently, each deposit should

be tested to establish its suitability to the proposed scheme.,
Since the surface exposures of these ores are oxidized,
malachite is the main leachable mineral. The ores were un—
doubtedly originally deposited as sulfides, however, and careful
note should be taken of occurrence of sulfides since the proces—
sing requirements are quite different.

Test Procedure:

Nine different sandstone copper ores were tested in the program,
both with and without attrition. The work was performed at
Brigham Young University at Provo by Michael R. Harper, a
graduate student. Generally but not invariably, attrition re-
sulted in better extraction. The test samples were originally
assayed by the atomic absorption method but this proved inade-
quate. All samples were re—assayed by the American Analytical
& Research Laboratories using the long iodide method. Even
with re—assaying, metallurgical accounting perfection was
elusive, but the general performance of these ores is apparent.

Y § o

Clement K. Chase
CKC:td
April 13, 1971
Attachments: Test Results
Flowsheet for Sandstones




Test Results:

% Wt. Lb Cu Leached Lb HxSO, Lb HoSO,4 Accounta—
Ore Sample Attrition Heads % Cu Slimes Per Ton Per Ton Per Lb Cu bility
Blackwall No 0.46 3.1 T4 16.4 2.2 100.8
4 Yes 0.49 245 9.1 16.4 148 108.9
Turnbow =
Armstrong—-East #1 No 0.63 0.6 10.0 22.4 e 105.7
i Yes O 75 1ie8 12.6 22.4 1e4 102,2
Tusher No 0.45 1.08 a2 16¢1 2.2 100.7
4 Yes 0.45 2.0 Lol 16,1 25 104 .7
Hipshot No 1,20 8.5 18.8 91.6 4.9 10145
1 Yes 1.20 14,9 1665 91,6 5.6 10057
Mill Canyon, East No 0,023 1St 0.2 128.7 644 185
Not Done —— —_— — — —_ —— ——
White Rock No 0.29 i 5.0 8245 16375 99,3
1 u Yes 0.29 8.5 5.9 82,5 14,0 99.0
Cashin No 1515 6T 20.8 49,6 2.4 99.9
! Yes o7 10.2 19.4 49,6 2.6 108,.2
White Mesa No 0.40 22 1S 165 2.4 108.5
i i Yes 0.40 3.2 7S T2%D 2.4 IO 5

CKChase/13 April '71
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IN TESTIMONY WHEREOF, I,

President of tl nited States A : we caused thess letters to be made,

Patant, and the Seal of the Gen iffice Yo be hereunto affixed.
GIVEN under my hand, at the " IWENTY-FIFTH

(SEAL) day of MAY

he year of our Lord one thousand

gine hundred and and of the Independence of the

»

United Smel‘tha one hun A1Y-NIKIN,

£

By the President 1 i y P 4

By &fs’«v . A ' Secretary.

RECORD OF PATENTS: Pateat Number 4'2.4543 ‘
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WHITE MESA COPPER DEPOSIT

NAVAJO INDIAN RESERVATION

COCONINO COUNTY, ARIZONA
FOR

ESSEX INTERNATIONAL, INC,
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WHITE MESA COPPER DEPOSIT

T.37 N. R.9 E.
T.38 N. R.9 E.

NAVAJO INDIAN RESERVATION

COCONINO COUNTY, ARIZONA

April 8, 1970

FOR

ESSEX INTERNATIONAL INC.

BY
HEINRICHS GEOEXPLORATION COMPANY

P.0. Box 5964 - Tucson, Arizona
Telephone 1-602-623-0578

HEINRICHS GEOEXPLORATION COMPANTY
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INTRODUCTION

At the request of Mr. Howard Lanier and Mr. Jerome Willis

 of Essex International, Heinrichs GEOEXploration Company

conducted a preliminary investigation to determine the
availability and the possible future economic potential

of the White Mesa Copper Company. The site was briefly
visited by E. Grover Heinrichs on 25-26 February 1970, but
no attempt was made to do any geological work other than

an office correlation of published data.

A search was made of the U.S. Bureau of Land Management
and Coconino Court House records and the findings are a part

of this report.

HEINRICHS GEOEXPLORATION COMPANY



CONCLUSIONS 1

The property appears to have a significant th@ugh
small economic mineral potential if proper technical
management and financing is utilized.

This statement would have to be substantiated by
further geological and geophysical investigations in
conjunction with a drilling program; However, it has been
reported that there are two million tons of copper~bearing
material at White Mesa with a probable grade of 0.75% copper,
or 30,000,000 # of copper.

Past operational activities reportedly were hindered
by inexperienced operators, possible fraud, poor financing,
serious water problems and legal land entanglements with
the Navajo Reservation and others.

It is recommended, if the legal and land status problems
can reasonably and quickly be re%olvad. that an engineering
program be undertaken to detarmi%e possible grade, tonnage
and character of available eoppc% reserves in the deposit or
deposits involved. 1

The exploration and evaluation program should be divided
into two phases. Phase one would evaluate the exposed known
area, where most of the workings{are, in the immediate

vicinity of the trading post, at an estimated cost of

HEINRICHS GEOEXPLORATION COMPANTY




: approximately $ 20,000, If justified by phase one results,
a second phase would undertake to preliminarily check out the
bctantial of approximately an eleven square miic area located
_’easterly of the Trading Post at an initial estimated cost of
about § 30,000. |

Comprehensive geological mapping, céuplad‘with limited
airborne magnetics, geochemical, ground geophysical, drilling
and sampling‘work designed to cover selected-representative
portions of the eleven square miles would total about § 50,000
for phase 1 and 2 combined. Results of this initial work
should tell if a development feasibility program were

warranted.

HEINRICHS GEOEXPLORATION COMPANY



AND NFO 10N
Investigation and discussions with Bob Patterson (son
of Coit P@cterson, owner of Copper Mine Trading Post) and
personnel in the offices of Coconino County Assessor, Recorder
and Treasurer reveal the following:
1, Coit Patterson reportedly has a $ 25,000 suit
against Don J. Ames, President of Zontelli
Western Mining Company for bad checks and

purchased items not paid for,

2. County Treasurer has unpaid property taxes past
due against Zontelli Western Mining Company
amounting to approximately $ 7000.00.

3. Numerous other suits alluded to against Zontelli

Western Mining Company.
4., Utility payments unpaid.

5. Assessment work on 28 unpatented mining claims up
to date. Records indicate other umpatented claims

filed by one L. Vaitch of Spokane, Wash.

6. Land possibly available for exploration and lease

by from the Navajo Indian Reservation surrounds the
patented and unpatented mining claims, total area

to explore consists of 11 sections (about 7000 acres).

- 4 - HEINRICHS GEOEXPLORATION COMPANY



7.

Patented Mining Claims accounting for 185.609
acres including mineral surveys numbered 2757,
2758, 2759, 2760, 2761, 2762, 2763 are currently
held in trust by the Chase Manhatten Bank,
Lemuel C. Shattuck Trustee.

To clear title may cost in the neighbourhood of
$ 100,000.00. -

HEINRICHS GEOEXPLORATION COMPANY



GEOLOGY AND MINERALOGY

The White Mesa depooit is of Jurassic-Triassic age
and the mineralization is malachite and‘coppér silicate with
some black copper oxide present forming halos around
disseminated éhalcocite and bornite in a matrix of Navajo
»Sandstone. No chalcocite or bornite was observed in this
visit but they have been reported in various Arizona State

publications.

The better mineralization occurs along shearing and
fracture intersections. Little information is available
on the depth of old mineralization other than some non
syltenitiq drilling that reported copper occurences at
80' deep.

HEINRICHS GEOEXPLORATION COMPANY




Respectfully Submitted:
HEINRICHS GEOEXPLORATION COMPANY (INC.)

E. Grover Heinrichs
Vice President

Walter E. Heinrichs, Jr.
President.

HEINRICHS GEOEXPFPLORATION COMPANTY
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ALXLRAVIT OF PERPORMANCE OF ANNUAL WHORK

STATE OF ARIZONA )

BLLE
COUNTY OF COCONINO )

JACK A. TAITCH, being duly sworn, depoavs and save
that he is a cictisen of the United Bletos and more than
twentysons (21) years of age, restdes at Spokane, in Spokane
County, 0nshl:300n. te porsonally acyualnted with the mining
clatms stiuated fn the White Mesa Mining District, Cocontno
County, Arisons, described an tollows, to-wit:
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That between the let day of September, 1968, and the
15t day of September, 1969, at least 5.,800.00 worth of work
and improvesents were done and performed upon sald claims, not
tncluding the location work of safd clafma  Such work and im-
provements were made hy and at the uxpense of affiant, owner . i S
of seld claims, for the purpose of complying «ith the laws of 5
the Unfted Staetes pertaining to asscssment or annual work, and % ¢
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Teoate Bigman, Kew Howard, Tom Howard, Ed Kent, Kobert Lane,
Jobhn Lane, Jo‘m Cling, Frank Cligele, low Spencer, Jobn Scote,
Max Johnaon, ndrra Begay, kensloy Lron, Floyd ftevenn, Tully
Bitwole, Russell Cordery, Claude Thompaon; mmlm‘;lu. Willdam
R, Green, of Mosvow, tdahe, end Kacjan Construction Company,
of Page, Avinona, were the men employed by sufd owner and who
labored upon said vlatm, d1d satd work and improvements, the
same being an follows, to-wit

Ruad construstion, making bulldorer exploratfon
cuts and manvally digging prospect bholew, and
waking o complete goologival evaluation and
geological aupervision of the ¢lafmw based on
Burh cuks end {runp-cx halew, and other perci«
nent dats, verified repore of which (s under
preparvation for 1thing
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 Mr, James'J, Melfi '-"]';,"‘ o ;"é' '
Albuquerque, New Mexico = . SO
Page 2 . . o

!

A "Quit Claim Deed" daeed August 31 1935 and recorded July
6, 1937 in Book 64 of Deeds, Page’ 125 in which M, L. Axcher
conveys an undivided 50% 1nterest in tne Natlonal clalm to
Claude F, Thompson.

A "Quit Claim Deed" dated July 24 1935 and recorded August
5, 1937 in Book 64 of Deeds, Page 157 in which Nellie M. 4 4 ,
Franc1s conveys an easement for roads and rights to use of ,,D( z-'
any water found on claims (reference Nos. ) 1 2, 3, 4,5, - ( j ¢
6, 8, 12, 16, 18,19, 21, 23, 24 and 27, , LA

- An "A551gnment" dated Septenber 15, 1962 and recorded Jan-
uary 22, 1964 in Docket 214, Pages 247-249, of an . undivided
. 10% znterest from Zontelli Western Mining Company, Assxgnor,
to Reserve 011 and Minerals Corporatlon, Asszonee.,

'Record of assessnent work - for Claude F. Tnomoson for $2,800,00
- for 28 claims have been recorded: annually through August 30,
. 1963 (Docket 208, Page 71) sxnce 1959 (Docket 142 Paorv 327)

The names of partlcs mentloned hereln were searched tnrough indexes oc :
'Deeds, Assignments, and Assessment Work, and no other-items of record
'-pertalnlng to the aforesald property have been placed of record 1n e

,.,Coconlno County, Arxzona.= s . . s .

" Very - truly yours, e
L ‘STENART TITLE G T&UST OF FLAGSTAPF :

© WCB:pab . .. :f~;};ﬂ";: . "_.?"wiflf'f',':i‘i;f L
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 TITLE INSURANCE

KICROWS = TRUSTS © © ' ' REPRESENTING

i 5 STEWART YITWE GUARANTY CO

'*la{’iﬁ[.'Augusﬁﬁlo}'$964'f<ﬂuﬂ»7f~";“‘.

" ir, James J, Melfi, President -
‘Reserve Oil and iinerals Company ™ . - . =~
. Bank of New Mcxico Building B
Albuquerque, New Mexico
' RE: 27 UNPATENTED MINING CLAIMS IN THE WHITE E
. MESA MINING DISTRICT IN COCONINO COUNTY, . L
. ARIZONA . } ' P oo P

Dear Mr, Melfi:
Pursuant to your order, we have made a search of the records in the

Office of the Coconino County Recorder as they relate to the title of
the following described property situate in Coconino County, Arizoaa,

to-wit: SEE EXHIBIT A :

: ‘ . o N TR
From the aforesaid dates of recording of subject claims up to and in- '%ﬂ,ﬁ“’“F;’ww’
cluding July 5, 1964 at 8:00 A.M., the following instruments affecting ’ e
the above described property have been filed or placed of recoxrd in -

 this county:

A "Quit Claim Deed'" dated June 3, 1930 and recorded June 3,
1930 in Book of Deeds 58, Page 152 in which M, L. Archer con-
veys and undivided 51% interest to Nellie M, Francis, widow
of J. W. Francis, in Claims (reference Nos.) 8, 12, 16, 18,
19, 21, 23, 24 aad 27, o L e

A "Quit Claim Deed" dated June 3, 1930 and' recorded June 3,

1930 in Book of Deeds 58, Page 153, in which Nellie M. Francis,

widow of J. W. Francis, conveys an undivided 49% interest to B
. M. L. Archer in claims (reference Nos.) 1, 2, 3,4, 5-and one
“other claim, - T . SR e '

~ "A'"Quit Claim Deed" dated. September 5, 1930 and recorded Septem- .
ber 25, -1930 ia Book' 60 .of Deeds, Page 67, in which M, L. Archer *
~ coaveys an .undivided’ 50% ;nterast,tq=C1au¢e,F.vThmeSonrin]the}'-“
. ‘Arizona claim, ' - AN TR S S
A "Quit Claim Deed" dated August 31, 1935 and recorded September
31, 1935 in Book 63 of Deeds, Page 49, ‘in which M. L, Apcher '
conveys hig-remainingfso%finterqst:in the Arizona claim-;q-?red'
W, Carpes,'z.ﬁ-"‘ LT A Vo







Terrd (4 s ‘ FROM James J. Melfi, President

o / | RESERVE OIL & MINERALS CORP.

821 BANK OF NEW MEXICO BLDG.
ALBUQUERQUE, N. M. 87103
Phone: 505 - 242-9138

SUBJECT: DATE: ,z./ 2///74)

FoLD * \//‘ér V7
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Co/Lu't S & CO/W Taley . Wil] gou

o i ganells Yo
' /éd.i-e we loo é_ca//es of st G petcqn. e 4
YNy => lié_s — '

/)
/WWXWW}

/
y ey a
PLEASE REPLY TO ——> SIGNED /> é %

- “é%m il See
DATE% 3//&’ SIGNED (/}// .

GRAYARC CO., INC., BROOKLYN, N. Y. 11232 “THIS COPY FOR PERSON ADDRESSED
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ARFIDAVIT OF PERFPORMANCE OF ANNUAL WORK

STATE OF ARIZONA )

COUNTY OF COCONINO )

JACK A, TAITCM, being duly sworn, deposes and says
that he e & eitinen of the United States and more than
twenty-one (21) years of age, resides at Spokane, in Spokane
County, Washington, is c:rmally sequainted with the mining
clalms sicuat in the White Mesa Mining Distriet, Coconino
County, Arisona, described as follows, toswit:

j
E

EAGK

— Inspiration

Camp

Clark
Eastern Star
Buster

Nash

[ YT e

Kty

Tannei
Staviight
Bupset

fing.

Maine
L
State
Rarvey
Killcop

- e NN NN N~

Prosperity

That between the lst day of September, 1968, and the
1st day of September, 1969, at least §2,800,.00 worth of work
and rovenents swre done and performed upon said claims, not
including the loedtion work of said claims Such work and im-
provements were maéde by and at the expense of affiant, owner
of said claims, for the purpose of complying with the laws of
the United States pertaining to assessment or annual work, and

)

RECORDED AT MEQUESY OF..J&ck A, Taiseh oo

AAGREE B D 1060 2100 ook DM
n Dokt . 232 B ¥ { T b S—

of Capuning County, Aremna.
Edn a6 Coanty Rucorder
o %m_m




Teosie Bigman, Kee Moward, Tom Woward, Ed Kent, Robert Lane,
John Lane, John Cling, Prank Clissle, Lue Spencer, John Scotec,
Max Johnson, Harry Begay, Kensley Lron, Floyd Stevens, Tully
Biteole, Russell Cordery, Claude Thompuon; ;ooloTtnt. William
R, Green, of Mesgow, ldl‘o. and Kocjan Construction Company,
of Page, Arimona, were the men employed by said owner and who
labored upon said claim, did said work and improvements, the
same being as follows, to-wit;

Road construction, making bulldorer exploration
cuts and manvally digging prospect holes, and
making a complete geologicel evaluation and
geologieal supervinion of the claims based on
such cuts and prospect holes, and other perti-
nent data, vvlrllod Feport of which is under
preparation for filing

IBED AND SWORN to béfore we this 22nd day of

BEOR
August, 1969,
W vor s

My Cosmispion Kaplres

.
: J 77
D ke
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GEOEXPLORAT!ON COMPANY

AUSTRALIA
(SYDNEY)
39 Hume Street

Crows Nest, NSW
GE:ET;E;SQL Phone: 439-1703

U.S.A.

Post Office Box 5871
Tucson, Arizona 85703
Phone: (602) 623-0578
Cahle: GEOEX, Tucson
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GENERAL LOCATION OF
WHITE MESA COPPER OXIDE DEPOSIT
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THESE CLAIMS SEGREGATED FROM NAVAJO RESERVATION
— ASSESSED TOGETHER AS PARCEL ONE — -
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MINING CLAIMS,
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