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The following file is part of the
James Doyle Sell Mining Collection
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.
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 TO: Mr. A. J. Kroha

AMERI!AN SMELTING AND REFINING COMPANY oA
. . ) H- M
Tucson Arizona Je

February 9, 1971 FEB 9

e

FROM: W, E, Saegart _ ’////,/

Re: Vekol Deposit
Superior 0il and Newmont
" Joint Venture

Mr. Ben Dickerson, Southwest Manager of Superior 0il's Minerals Division,
gave me the following confidential information today. Based on recent
drilling by Newmont, reserves of their joint venture Vekol project have
been up-dated to + 100 million tons grading 0.55% Cu, 0,015% Mo, and 1h¢
combined gold and silver., Newmont's latest plans call for an initial
production rate capacity of 20,000 tons per day, The copper occurs as
chalcopyrite and minor bornite. There is also a modest tonnage of oxide
copper. Metallurgical tests indicate a concentrate grade of 27%. Cic

The existing lease with the Papago Tribe expires in 1974, Mr. Dickerson
indicated that Newmont intends to make an announcement in April of this
year concerning the development of the property for production. Accord-
ing to Dickerson, ''There is a 95% probability that Mewmont will announce
their intent to place the property into production.'

Mr., Diékerson further pointed out that their agreement with Newmont
provides Superior 0il the alternative of taking their 50% share of con-
centrates in kind. Since annual production will total roughly 36,000
tons of copper per year, Superior 0il will have control of the disposal
of concentrates containing some 18,000 tons of copper per year. He very
pointedly indicated that Superior 0il is interested in pursuing an out-
let for treatment of their concentrates other than Magma's San Manuel
smelter. Their concern is-with the possibility that stringent pollution
controls my eventually require termination of the use of the Sam Manuel
smelter. In no event will Superior 0il accept a long term contractual
commitment to ship their share of the concentrates to San Manuel,

Suberibr 0il would be very interested in talking to ASARCO in connection
with our consideration of flash (stackless) smelting.

W, E. Saegart

WES :mw
cc: J. J. Collins
J. H, Courtrightv//
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AMERICAN SMELTING AND REFINING COMPANY f>§%z
Tucson Arizona

January 10, 1968

To: J. H, Courtright
From: J, D, Sell and J. R. WoJcik

Drill Hole Pattern

New Jersey-Newmont Drilling
Reward Prospect, Vekol Mts.
Pinal County, Arigzona

With the securing of additional information the drill
hole pattern is finalized from the subject area report
dated November 6, 1967. As shown on Attachment A some 241
drill holes, either rotary, diamond drill or a combination
were drilled during the project. Three of the holes were
rotaried only thru the alluvial cover without further
drilling and seven were drilled to the northeast outside
the main area.

The tentative outline of one proposed pit is shown

on the attachment and shows the corelation between the
close spaced drilling and the pit outline.

/;%%%wfézng%ﬂ

_ James D. Sell

7K Wo ek
JDS:ke zg?é;. égécik

Attachment



ATTACHMENT A

. Cooper Aerial  Surveys
Photo: FL1-2, 10-20-67
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“Wekol Project't
JHC's Office only

Decenber 14, 1967

Mr. R. E. Radabaugh, Mgr. Western Exploraetion
The New Jersey Zinc Company

Pima Plaza Building

2030 East Broadwa

Tucson, Arlzons 85719

Dear Bob:

Enclosed 1s & signed copy of the Letter of Agreement
"h;fh accompaniad the Vekol Project date loaned to this
offica,

Mr. Wojcik has prepared the attached list noting
items included that were not listed and vice versa.

Yours very truly,

_ 4. H. Courtright
JHE: Imi chief Gealogist
encis,
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(ESTABLISHED 1848)

160 ERONT: STREET

New: York,. New: YoRrk 10038

December 5, 1967 PLEASE ADDRESS REPLY TO

Pima Plaza Building
2030 East Broadway
Tucson, Arizona 85719

Mr. J. H. Courtright

Chief Geologist

Anerican Smelting and Refining Company
1150 North 7th Avenue

Tucson, Arizona

Re: Vekol Project
Vekol Mining District
Pinal County, Arizona

Dear Harold:

In accordance with arrangements made between Mr. C. P.
Pollock of ASARCO and Mr. S. S. Goodwin of our Company, we are
loaning you for your use in the evaluation of Vekol Project the
data available from our Tucson, Arizona office. These data con-
sist of a plan map, a set of longitudinal and cross sections,
and drill hole logs prepared by The New Jersey Zinc Company
and the strip drill logs and assay reports by Newmont Explora-
tion Company, Ltd. A complete list of these data is attached
hereto.

The data are being loaned to you with the understanding
that they will not be copied or reproduced and that the infor-
mation is confidential and is to be used only by those within
your company who need to have access to it in connection with
your evaluation. It is further understood that all the data

will be returned to us as soon as it has served its purpose.



Page 2 ~—- Mr. J. H. Courtright

Please indicate your acceptance and the receipt of the
listed data by signing and returning to us the inclosed copy
of this letter.

Very truly yours,

€ IRdbactl

R. E. Radabaugh
Manager of Western Exploration

RER:kk

Agreed to and received by:

J. H. Courtright, Chief Geologist
American Smelting and Refining Company

Date:

cc: Mr. J. H. Courtright



NEW JERSEY ZINC COMPANY DATA

Plan Map - Vekol Project Scale 300' = 1 inch

Cross Sections Scale 100' = 1 inch
l6 W 2 E
14 W 4 E
13 W 6 E
12 W 8 E
10w 10 E
9w 12 E
8 W 14 E
6w 16 E
4 W 18 E
2 W 20 E
0-0 22 B
24 B
42 E
Longitudinal Sections Scale 100' = 1 inch
6 S 10 N
4 8 12 N
2S5 14 N
0-0 15 N
2 N 16 N
4 N 17 N
6 N 18 N
gwN
Drill Logs

v-1, V-6 A, V-9, V-10, V-15, V-16 and V=17
R-6 to R-235 inc.
R-238 to R-241 inc.



NEWMONT EXPLORATION, LTD. DATA

Drill and Assay Strip Log

V=1 to V=13 inc.

V=15 to V-17 inc.

R~-2

R-6 to R-64 inc.

R-66 to R-69 inc.

R-71 to R~-78 inc

R-75, R-76, R-78, R-79

R-81 to R-84 inc.

R~-89, R~-920

R-22, R-102 inc.

R-104, R-105, R-107, R-109, R-110, R-112, R-116, R-120, R-122
R-124 to R-127 inc.

R-130, R-131, R-134, R-135

R-137 N to R-139 inc.

R-175, R-189, R-192, R-200, R-207, R-212, R-214

Drill Hole Log

R-74, R-128, R-133, R-136, R-148 N, R-159, R-165, R-167,
R-190, R-191, and R-239

Drill Hole Data

RV-6 B, R-64, R-70 N, R-74, R-77 N, R-80 N, R-103 N,
R-106 N, R-108, R-111

R-113 to R-115 inc.

R-117 to R~119 inc.

R-121, R-123, R-128, R-129, R-132, R-133, R-136
R-140 to R-162 N inc.

R-164 to R~174 inc.

R-176 to R-188 inc.

R-190, R-191

R-193 to R-199 inc.

R-~201 to R-206 inc.

R-208 to R-21l1l inc.

R-213 So R-235 (R-214 missing)

R-239"Ep R~241
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December 7, 1967

m. 5.5, Goodwin,
Vige-President,

The New Jersey Zinc CQMpany
160 Front Street

New York, Mew York = 10038

Dear Wr. Good fﬁ~*ai',’“‘ SN Lo ‘; :

Thts is to acknawledge and thank you fcr your letter af ‘Becember 6th
gonfirming substance of our telephone conversation November 30 concerning
the Yekol property, Papago fndian Reservation, Arlzuna.-

In accordance with our unéerstandfng, t have instructed Mr. Courtright
to review the data as suggested and we are now awaiting his evaluation thereof.

b will communicate with you again as soon as we arrive at some
decisfon ragarding this matter.

$incerely yours,

. P. Pollock

CC:JHCourtright w/attach.
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December 6, 1967 . DEC-71967 |
C. P. POLLOCK

Mr. C. P. Pollock, Vice President , ; s
American Smelting & Refining Company ‘ L e
120 Broadway S
New York, New York 10005

Dear Mr. Pollock:

This will confirm the substance of our telephone conversation on:
November 30 concerning the Vekol property located on the Papago
Indian Reservation near Casa Grande, Arizona. As you know,
Newmont and New Jersey Zinc have jointly explored the Vekol
property looking for a porphyry copper-type of ore body.

Drilling on the property has disclosed about 80 million tons of
.57% copper and .015% molybdenum using a cut-off grade of .3%
copper with a stripping ratio of about 2% to 1. No provision _
has been made for recovery of copper from oxidized ores or from
leaching of waste containing less than .3% copper.

-
S

An evaluation of the deposit has indicated that it would be some—
what marginal based on current markets and current estimated
costs and work has been suspended. We believe the deposit is : L
a valuable resource to a company that wishes to perpetuate its
position in the copper industry or a company that desires to

get into the industry. However, it has been the decision of
our Company not to pursue the matter at this time and hence this
is what prompted my gquestion to you as to whether American
Smelting & Refining would be interested in acquiring our interest
in the property. .

New Jersey Zinc's interest in the Vekol venture is 34.684675%,
~which is the same as Newmont's interest. Papago Exploration,

an 1ndependent group, have an active 1nterest of 22,3295% and
- the carried interest of 8 30115%.




o R ®

Mr., C. P. Pollock

We have advanced about three-fourths of a million dollars to the
venture and we are asking 1% million for our interest; i.e., a
factor of about two to one for the risk we have taken. Under
the agreement we have with Newmont they have the right to meet
any offer that we receive for the purchase of our interest.

You indicated that AS&R would like to look at the basic data

to determine the extent of your interest. To this end we have
asked R. E. Radabaugh of our Tucson office to contact J. H.
Courtright of your Tucson office and arrange a date for Mr.
Courtright to look at the Vekol ore reserves and other pertinent
data. We shall look forward to hearing from you as to your
further interest after this meeting has taken place.

Sincerely yours, .

'é; S. Goodwin
Vice President

. -88G:ei
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AMERICAN SMELTING AND REFINING COMPANY 4%2» “QP
Tucson Arizona aQ

November 6, 1967

READ AMD RERZUIN

To: J. H. Courtright PREPARE AMSWERS e HANDLE o

CILE 2T [ER 1N S —

From: J. D. Sell and J. R. Wojcik

New Jersey - Newmont Drilling
Reward Prospect, Vekol Mountains
Pinal County, Arizona

The subject area was visited on November 2, 1967, to
check their drilling pattern and collection of core chip samples.
For expedience the photos taken after termination of drilling
were used for plotting the information. The photos were also
checked by stereoscopic examination and the unvisited drill sites
were marked on the overlay.

Of the 321 drill hole sites shown on the overlay (Attachment
A), the following breakdown is suggested:

105 - Sludge piles seen/or examined.

71 - Site visited but was not drilled.

135 - Sites not visited but probably drilled.

10 - Sites not visited and probably not drilled.

321 Total sites by stereoscopic examination.

The approximate scale is 1"= 1000' giving a drill spacing
of 200 feet for the most part. However, when paced on the ground
the spacing appeared to be closer to 175 feet.

Although much of the central portion was not visited there
is little doubt that all the sites were drilled. On the fringes
it was noticed that in some instances they doubled the drill
spacing and also that they apparently rotaried some holes but
did not core them. By personal communication from the drilling
contractor's foreman, most of the holes in the latter part of
the program were completed with a down-the-hole hammerdrill
primarily for assay information and secondarily for correlation.

As shown by the attached sack of core chips, the area
has a very high pyrite content, some of it as veinlets, with a
high percentage as extremely fine particles within the diabase.
Chalcopyrite is next in abundance in the observed chip specimens
and only one specimen (5 mo) was found that contained molybdenum.



The four photos taken by Cooper Aerial Surveys are in
the files along with the mylar overlay of photo FL 1-2.
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. ATTACHMENT A

' Cooper Aerial Surveys
Photo: FL 1-2, 10-20-67
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e Drilled Hole
o Hole NOT Drilled

Approx. Scale
Drill Site Not Visited '

i* = 1000’
* "Outecrop Hill”

.5

Drill Hole with Core Specimen Number

1004



. ‘ » .

o €A 7O
AMERJCAN SMELTING AND REFINING COMPANY
Tucson Arizona File:( Aa 16A,22,22
Qctober 11, 1967
’/:;eward Mine (Vekol
| Hes. )v
Mr. C. P. Pollock, Vice President “papago ind. Res.*

ASARCO = New York Office

Hewront Kining Corporation
Veko! Mountalns Prospect

Dear Sir:

in reply to your telephone request | ¢m enclosing copies of
fews releases on Hewmont's Vekol Mountains prospect. Also enclosed is
& report end map by J. E. Kinnison in case i¢ cennot be located in the
New York files. _ '

Briliing on the prospect was terminated about two months ago.
There is currently no activity of any kind on the property. As observed
from the alr, around 200 holes on 100 to 200° spacing have been driiled
in an area of about three~quarters of a square mile. It is rumored
that the copper mineralizetion (in the Mescal limestone and in disbase
si1ls} Is spotty and discontinuous. This condition is suggested by the
close spacing of the drlil pattern, The local consensus is that the
deposit is marginal end that plans for production have been deferred.

As reported by Mr. Kinnlson, the first hole cut 90! of 1% copper
in the Mescal limestone {garnetized). According to the Papago News release,
a 15,000 TPD cperation would produce 50 million pounds of coppsr per year.
This Indicates about 10 pounds recovered per ton, or a head grade of
arcund .57% copper. Figures quoted in snother Hews releass, which § do
not have now at hend, indicated 9 ibs. copper per ton. '

§¢ is to he noted that in a subSQQuent release,; Hewmont labeled
as “‘erroneous'' any Implication that they are preceeding or have agreed
to proceed with @ mining project.

The negotiated royalty to the Papagos amounts to 5% on ores having
a net smelter return of $h/ton or under, with an increase of 1% for
each $0.25/ton net value increase up to §5 N.S5.R., and 16% royaity on
85 to $7 H.B.R. ’
incidentally, New Jersey Zinc and Newmont each have a 30% Interest,
the remaining 22% being held by the Papago Exploration Company, a
#ilnneapolis group,

Yours very truly,

JHC: Imi _ J. H. Courtright



Pay Dirt 4-21-67

VEKOL HILLS LEASE SIGNED
BY NEWMONT AND TUL PAPAGOS
Leascs on approximately 2,800 acres of
Papago Indian Rescrvation land have
been negotiated between the Papago In-
dian Tribal Council and Newmont Explor-

ation, Ltd., of New York. The property is -

in the Vekol Hills, 27 miles southwest of
Casa Grande, Arizona, and 50 miles north-
west of Sells, the tribal capital. :

According' 'to the announcement by

Tribal Chairman Robert Mackett, who :
signed for the Papago Indians, the eight- -

year leases call for an initial bonus pay-
ment of $50,000 and an advance royalties
payment of $50,000 for the first year.
Similar yearly advance royalty payments,
he said, are to be made until production
begins. Mackett described the contract as

““a turning point in the tribe’s history,” .
giving the Papagos a chance to develop

“from the poorest tribe in the nation to an
economically self-sufficient people.”. He

confidently predictedthat Newmont ,

would have the “mine” in full production

within three to four years, handling 15,000

. tons of copper ore per day.

On the other hand, Newmont Explora-"
- tion, Ldid, labeled as “erroneous”. any

statement or implication that Newmont is
proceeding or has agreed to proceed with
any mining project or operation at the
Papago property. The company stated:

“Results of work done to date on the
- property indicate an appreciable tonnage

‘of marginal grade copper ore minable by :

open-pit methods. Further work and eval-

‘uation will be necessary to determine

whether or not this property should be :

brought into production,”
The current negotiations modified an

earlier lease acquired by Newmont in '
1965, and cover the remaining eight years '

of the original standard 10-year lease.
Most of Newmont's exploration to date

has been by drill hole testing and sam-

pling and this work is to continue,

.
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Tribe

The Papago Indians yesterday

County reservation land.

ma currently operates miines, '
mills and smelters in San Ma-.
nuel and Superior that produced -
a total of 226.5 million pounds of i

copper last year. E

Newmont said yesterday that
the new mine on 2,800 acres of
Papago land in the Vckol Hills
near Casa Grande will be pro-
ducing upward of 50.5 million
pounds per year when paying
operations begin in 1970. )

At the current market price,
Vekol Hills production would

fyear in new money to Arizona,\l
and the Papagos would receive |
$1 million annually in product-
ion royalties.

-Until then, the mining firm
has advanced $50,000 to the Pa-
pagos as a lease bonus and §50,-
000 in advance royalties for the
first year. Newmont will pay
the Indians $50,000 each year
until production begins,

It is the biggest contract ever
signed by the Papagos.

“The Papagos now have the
chance to develop {rom the poo-
rest tribe in the nation to an
“economically sel{-sufficient
peopie,” said Robert Mackett,
trihal chairman. “The mine will
produce new jobs for the Pa-
pagos, and there’s nothing more
important than finding employ-
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struction of a $45 miliion open-pit copper

bring in excess of $18 million a*
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signed a lease contract for con-

mine and mill

»
B

on Pinal

Leasee is Newmont Exploration Ltd. of New York., Newmont;
owns 80.6 per cent of Arizona’s Magma Copper Corp. stock. Mag-

Newmont said yesterday that
work to clear overburden (top-
soil) from the minesite will be-
gin this weeek. Employment at
the new mine will increase to a
pealk of approximately 300 when
production begins.

"The new mine will be a part
.of southern. Arizona’s Copper
Circle — an area extending 125

«+ miles in all directions from Tuc-

son — that already produces
roughly half the nation’s cop-
per. -

Newmont officials estimate
that some 15,000 tons of ore will
be removed and processed daily
‘when the new mine enters
production — about half that of
Anaconda’s new $65 million de-
velopment south of Tucson.

Vekol production will {op that
of current operations at Silver-
bell, Pima and ‘Duval mines in
Pima County. It is probable
that Magma smelters at Super-
ior and San Manuel will process
the new ore.

Vekol holds a low grade of
org, about equal in quality to
that which will be produced by
Anaconda by 1989, The Vekol
‘dre bed is a shallow one, so that
the pit will be bigger in area
but not quite as deep as Ana-
copda’s, i R

1
\mem for our people.”” . - . |

I
’

gest Ever For

"The Arizona Daily Star"
April 7, 1967

The lease is a modification of
a lease taken out by Newmont
in 1964. The original lease cov-
ered 1,535 acres. The new lease
— good for the remaining eight
years of the original, standard
10-year lease — covers some of
the same land, plus some new
land for future exploration.
Newmont said that test drilling
will continue. -‘The firm spent

-more than $500,000 in explor--
“ation at Vekol last year. :

As long as a mine is in prod-

uction on the land, the lease’
will be automatically renewable
i indefinitely. Under terms of the

lease, Newmont must spend

$118,000 in the first year, $236,~'

the mine.

The mine site is approximate-:

ly 27 miles southwest of Casa

Grande and 50 miles northwest’

of Sells, the tribal capital. News-
mont is reported planning mora

than $1 million in new road and:

rail spur consiruction in the
area, . .

The contract was signed in

Phoenix by Mackett and Robert
Fulton; Newmont vice presi-
dent, Alse at the contract sign-

ing were Edward Berger, Tue.

son attorney and tribal counsel,
and
ing consultant, o Ny

oas veoanni' od

Vernon Smith, tribal mine

000 the second year and $575,000';
each year thereafter to develop.

e Spot
"X" marks area near Vekol
+ it Mountain on Papago Indian
Reservation which is being
. leased for a $45 million cop- .
: per mine, Shaded area is res-
" ervation, which extends up

k into Pinal County,




Papago

The Newmont Mining Corp.
says the 75 million tons of cop-
per ore it has discovered on the
Papago Indian Reservation can-
not be mined under present
economic conditions.

- In a speech to the New York
[Society of Security Analyists,
{ Newmont President P. Maloze-
moif revealed the tonnage esti-
mate and said the grade ore
averages 0.6 per cent.

But while mining is not justi-
fied now, Newmont still looks
on the Papago property as one
of three “potential open pit
mines” it has." '

Newmont paid the Papago
Tribe a $50,000 bonus on sig-
ning an 8-year lease on the
property in April.

At that time, fribal leaders
said they anticipated $1 million

lease along with a 15,000 ton-
a-day operation requiring 250
employes, to be mostly Indians.

in annual royalties from the!

acres in the Vekol Hill area, 27
miles southwest of Casa
Grande, and 60 airline miles
northwest of Tueson.

John Artichoker, tribal super-

‘intendent, said: “We have had

very little contact with New-

mont since the lease was
signed. '

“Things have been quiet. We

| dor’t . know what this means.

But I suppose one would have
to assume the development of
this ore body would have to be
related to the price of copper.”

Another potentional Newmont
mine is near Copper Creek. In
this case, Newmont, with its af-
filiate, Magma Copper Co., has
found ore-grade copper-mol-
ybdenum mineralization 2,000
feet deep.

Malozemoff said that, because
of the depth of this ore body,
very large tonnage would be
required to produce a mine,
and that drilling is going on now

to determine the dimensions of
the deposit.

Also in the case of Magma,
Malozemoff confirmed that the
company has nearly 9 million
tons of better than 5 per cent
copper ore at its Superior Mine
and is considering a $20 million
modernization and expansion
program there.

A third potential open pit de-

' The property covers 2,800

seribed by Malozemoff is a 40
million-ton ore body averaging
0.7 per cent grade that New-
mont has drilled near Prince-
ton, British Columbia.

The company plans further
drilling costing about $1.8 mil-
lion, and will decide late in
1968 whether to undertake prod-
uction of the Canadian proper-
ty. . :
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{20 BROADWAY, NEW YORK, N.Y. 10005

| | . 7 | W.E.S.
c.p. POLLOCK ] ' ’ ‘ - ERLIVATA 9 1967

VICE PRESIDENT -

chobe}r 27, 1967 |

CARMAL T L AR
‘I ‘MAI T *éé/,,;w_ Pt
M3 H Couri'rlghf, Supervisor T T qeap AND RETURN- S ‘
American Smelting and Refining Company : oREPARE ANSWERS HANDLE oo
P. O. Box 5795 o ‘ e / P

Tucson, Arlzona

1. W

NeWmoni' Minlng Corporaﬂon Vekol Mouni'cnns Prospect

Dear Mr. Couri’rlghf*

This is to acknowledge recelpf of cmd thank you for your letter of October 11, 1967,
pertaining fo Newmornt Mining CQrporaHon s Vekol Mountains Prospect. We would be
interested In obfdinl‘ing addiﬂonal inF’ormrt'J»fiéynywhenevef if is qvailabie but it will not
be ‘nece:sscry for you to réql..lje\sf any details difédly from Newmonf.

Very h‘uly yours,

C P. Pollock
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AHER!CAN SMELTING ANE REF&KING CBMPANY
Tucson '. . Arizona

June 2, 1966

Hr. R. E‘ Richard Ch!ef Geologlst :
“American Smelting and ﬂaf!ning £empany
Y20 Broadwady

- New York N. Y. lOOﬁS

Dear Sir-»

Enc!osed ls Mr. Klnnison‘s*memorandum on the Newmont capper
‘prospect in the Casa Grande Plstrict and a map showing the position..
of this prospect and the~Lake Share fn - the pattern of: porphyry

i

Reportedly, the first hole aut 100' of .9% Cu in Mescal ‘
“ limestone underlying Troy quartzite. There is & small outecrop
of quartzite but no outcrops of minerallzed Mescal in the vicinity.
Recently, Mr. Kurtz did some recannaissance in the area and. reported
that the quartzite contains traces of cappar mineralizaticn.

Apparently a magnet:c anoma!y was the principal exploration
'guide. Anomalous induced potentlal response was reportedly obtalned’
over barren ground as weil asfaver the area of conceaied minerallzation.

S I

e
Enclosure

J. M. COURTRIGHT .

. cc‘ kwEsaegart R

JEKlnnlson
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AMERICAN SMELTING AND REFINING COMPANY 5 O oRa
Tucson Arizona APR « % 1366

April 22, 1966

T0: J. H, COURTRIGHT
FROM:. J. E. KINNISON

NEWMONT PROSPECT
VEKOL MOUNTAENS

CASA GRANDE DISTRICT
PINAT, COUNTY, ARTZONA

This will supplement our recent conversations re the subject
property. I was at the Arizona Bureau of Mines Office in Tucson
4/19/66, and obtained the following information from Bob O'Hare,

He had in his possession a sketch which someone had drawn for him,
freehand, on a piece of writing paper. The attachment (sketch) is

one which I made from memory after leaving his office, The reliability
of the data and its source is unknown to me.

The attached sketch is based largely on the one which O'Hare
had, with a few additions based on reconnaissance in this general
vieinity by myself some years ago, and by Jim Sell more recently.
The Reward Mine, as we all here know, is a bedded replacement in
paleozoic limestone--probably pennsylvanian--consisting largely of
sphalerite with some chalcopyrite in a garnet host. The general
environment is suggested of a porphyry copper-type but there are no
direct leads toward the covered areas near the Reward Mine and the
tactite zones are rather narrow.

According to O'Hare there is an outerop of troy quartzite only
25 feet wide, which occurs in alluvium south of the hills in which the
Reward is located. The quartzite there contains a few stringers of
copper silicate,

Hunting--who had the three year exclusive option on the Papago
country~-outlined a magnetic anomaly which affectively encompasses the
ore zone, I, P, lines were anomalous over this region, but they also
were even more anomalous in the alluvial covered area west of the
magnetic anomaly. The drilling sites which Mr, Collins and I saw from
the air are grouped principally within the magnetic anomaly as it was
shown on O'Hare's sketch., I am told that the first hole was collared
on or nearby the outerop of troy quartzite, and that beneath this the
mescal limestone carried about ,9% copper as chalcopyrite. This intercept
was 100 feet long. Subsequent drilling has established that the meseaal
is the best host rock.

The sediments at the Vekol area dip 25 or 30 degrees,and so if the
mescal were the only mineralized bed, there would be little tonnage
potential., We may expect that the paleozoic overlies the troy and is
likewise mineralized. Porphyry is exposed a little to the north of the
mineralized zone and is fresh--whether or not there is any porphry within
the mineralized zone itself was not stated.



Mr. Courtrighto -2- . April 22, 1966

This information is intended only to fill the gap between this
time and next week when we may have a map and additional information
available,

JEK/pjc
Attachment
ce: WLKurtz
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THE GEOLOGY AND ORE DEPOSITS OF THE VEKOL MOUNTAINS

PINAL COUNTY, ARIZONA

Stanford University Ph.,D, thesis submitted by Robert Halstead Carpenter,
July, 1947.

GENERAL GEOLOGY
Summary
The rocks in the Vekol Mountains range in age from pre~Cambrian to
Quaternary, and comprise one of the most complete columner sections in the
Basin Range province of Arizona,

The oldest rock is the fine-grained, greenish-gray schist, which has
been correlated with the pre-Cambrian Pinal schist of southern Arizona,
It is intruded by a granite which is believed to be of Tertiary age.

The Apache group, estimated to be more than 1,500 feet thick, includes
the Pioneer shale, the Burnes conglomerate, the Dripping Spring quartzite
and the Mescal limestone, A basalt flow, which is usually included in the
Apache group, overlies the Mescal limestone. This group rests unconformably
on the schist basement,

The overlying Troy quartzite, of doubtful age, was deposited on the
eroded surface of the Apache basalt and Mescal limestone, This formation,
the Apache group, and the basement rocks, have been intruded by diabase
tentatively regarded as Middle or Lower Cambrian age,.

The upper fifty-foot cross-bedded member of the Troy quartzite, the
Santa Catalina formation, and the thin Southern Belle quartzite lie above
the lower Troy. All contain Cambrian brachiopods. These are succeeded by
the Upper Canbrian Abrigo formation., Resting on the Cambrian rocks is an
Upper Devonian section composed of three units tentatively designated : by
the writer as the Picacho de Calera formation, the Martin limestone, and
the Lower QOuray formation., The Lower Mississippian Escabrosa limestone
follows, and is separated from the Lower Pennsylvanian Naco limestone by a .
distinct shale marker bed, The Paleozoic section, measured at Promontory
Ridge and at the Vekol mine, is approximately 1,681 feet thick. (See Plates
Z and 8,) The entire section of Paleozoic and Apache rocks is essentially
conformable in 4ip and strike, but is separated by at least five disconformities,



£

" Red beds, quartizites end boulder conglemeyries ex aodiag GO Fesd
in thickacss were deposited on ercded Hoeo llmestonc. They probobly are
Cretoceous conbinental deposits.
The vod beds end quartzites sppear to grede vpward into loosely aerppbed
conglomerates and sandstones. The Jatter ore iaterbaddad with andzsitic levas
nesy the top.¥ Docite porplyrys, oilis, diles, snd o of fatemediate eompositiim

T Hadiey, J- 8. Copper deposites of the Revard Area, Pingl Gounty, Arizons.
Preliminery Report, Strategic Minerals Div., U.8.G.5,, 13he.

end rhyclite porphyry cre refuwziced to the Tertlary. Tele, conglienarabe,
agglomerate and basalt are belicved to be Guaternary. Perracs gravels ond
recent elluvium are distributed throughout the ares on pediments axdl glluvial
slopes. . :

Sedivintary Bocks --- Algonkisn Apacha Group

the wooke Of the Apncie group were deteribed and deslgmnted os Conbrian
by Ransceme™ in his work in the Rey and Misul area of central Avisoge. He

e —

FRennoao, B b, ihe Copper Ueposits of Ney and ihemi, Arlzona. U.B.G.E,
P.P. 215, 1912. vz. 39. '

inclvica the Scanian Conglomerabe, the riouier shele, the DorTiet cEloncraie,

the Dripping Spring quertszite ard the Troy quartzite within Wilc group.

Darton®™ and others, however, comsider the Apsche group as equivalent o the

T Dartom, N. B. Resume @f Arizone Geolegy. Bull. 119 Arizonn Buvesu o«
Mines, 1925%. ng. §6.

Grand Canyon series. Furthermore, Darton® found evidence, polnted Cul uvndew

" Cen R, 30.
the heading "Troy qu&rtai@ S Pege 24 which separetes the froy fren the Apsche
group. For thet rezsen, the Troy quartzite is not  conoldured a purt of the

Apacke group iz this report. : R

Tn the Vekol Mounsains, the rocks of The Apache group are well-exposed
in the south-ceatral part of ihe msin rongs and, to a limited extent, elong
the soudhern fringe of the range and the northesstern edge of the eest ridges.

A

{3es Plate 3.) AlL ave well represented exoept the Scanlan conglanernte.

L]

Trhey form & section estimoted st more than 1,500 feet in thickness, ard rest

_uncenformably on the sc_}zist bagerent. )

s

Seenlan conglomerate {7}

i Pow zeovtered patehss of conglomerate consisting of whitz guartz
petbles in a sandy matrix contsining numerous schist freguonbo were ncted
along the contact betweon the schist and the Plonecr chole ab ths soutiboast
end of Bitter Wells Besin. These patches arve bulb a few inches thick, and
they can be tracef laterally not more than tea to Uifteen feets Trey grade
upwazrd into marcen, csndy shole containing occesionsl. guerts pebbles.

N

2

T,



Pioncer phale : : . )

Thic Pormacion consists largely of movcon, somevhet sendy shale and
irpure sandstone and quertzite. The lcwer part is predoninantly arenncecus
with nurercus ifpure gquartzite beds and geeasionsl sandy shales and ghaly
sandotones; the bedding is molerstely thick, raoging from sixn inchies to three
fect. In ihe centrel ond upper part of the formation impure, sendy sholes
predoninate. Toword the top of the formabion, the beds contein gbundant
round or clongeted spois of white or tan color. According te Rancome™, these

¥ Rangome, F. L. Gne Gopper Deposits of Rey and Mismi, Arizcrs. U.5.G.5.
P.P. 135, 1912. po. 4O . .

ers coused by the local reduction and removal of ferruglinous pigment. This
characteristle marking of the Pionser shale identifies it from sixiler beds
in zha Dripplng Spring quovdzite. The estimated thickness of thiz formation
ic 400 feet. . : . :

Rarnes conglogzrate

This formotion 1o mede up of well-rounded, ellipsoidsl guartzite pebbles
ronging up 4o 6 inches in dlameter cmbedded in & coarse, arikosic matrix which
containg cceasionsl fregments of red jospar. The pebbles generally lle with
thelr £lat sides roughly persllel to the trend of bedding. The sorting is poor
end, loezily, the formetion consists of coarse, arkosic gandetone with only
e few pebbles.

The macimmm thickness of the formaticn is 18 feet abt the southern end
of Bitter Wells EBasin. Southward; it thias rapidly, and, along the soubthern
Plexk ¢of the main range, 0o Darnes conglomerate is present. It appears 4O
overlie the Picueer shele conformably. c

Pripping Spring guartzite

§his formation consists of three mexbers: the lower massive quertnite;
the centzral, thin-bedded impure shale, end the upper banded querizile. It
1iles conformsbly sbove the Bernes conglomerate and Ploneer shale and cunforamnbly
below the Mepcal limmstone. .

The lover member consists of hard, medium to fine-grainsd, reddich,
avkosic cuaytzite. The bedding is indistinet, sithcugh cecasiconal chely partings
ore evident. Toword the top, the beds beoome thin ond are iatercaloted with
shaly sandctone and sendy cheles. The thlckness of this unit 1s estimated
at 225 feet. : .

The eentral medber 1s made up largely of gray to tan, thimy-bedded,
arenacecus chale, vhich often is well-bended and freguently somevhot platy.
The individusl beds yanze from % of zn inch to 2 inches thisk. They groede
upward into thinly-bedded, medium to fine-greined, browva quarizite. It is
4ifPicult o cotimate the thickness of this unlt because of LTeualiting and poor
exposure, but 1t iz believed to be over 40O feet thick.

3
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The wmper menbor ranges from plukish-gray, mossive, fine-grained, axkosic
quertzite necr the bese, to medium-gralned, banded, gray to ten gueriaite
“beds pnoar the tob. The latier ave from four to ten feet thick, with shaly
partinge between. AL the top, the beds become thin, flagsy sad rusty browm
ond ars interbedded with otroagly wibvbed, impure linestoae at the bose of
the Megeal Iimestone. The transition zong im generally ten to bwenty feet
wide. The thickness of the upper unit is 140 feet at the southorn end of

Bitter Wells Basin.

Tre Dripping Sprirg quartzife was depesited in ﬂha:L ow water, Lor worm
cestn and ripple morks vere noted. It is composed meinmdy of fine material.

Pebbles were found only in o fevw parrow hends just sbove the Baxnes COnZLONeraie .
Zhe thin-bedded shale member in the middle ¢f the f@ma,tmn halips o diumqgulah

ii. frem the Troy gquartzite deseribed below.

Megeal Linestone

In the Vekol Mountains, 't'.his formalion consints of tan, Hufl or ooy,
often delcmlitic limestone. It usuelly hes a ribbed oppeavmece choracteriotlc
of exposures in a*hesr &:v:naa. {Sce Print 3.} The ribbin iz caused by cherty
or slliliceous loyors —s inch thick intc*rueadﬂd with thin-banded illnesione
In B2 CXPODUTED, the more resistant clierty layers are so s zmua uh:z,..
the weathered surface has 8 rough, fma,.lad mws&ramee. In oth"’ whe ritbing
iz woek or obaent.

As illustrated on Plate 4., the Mescal Limestone has o thickneos of L66
feet, inc'?udmg two disbase oills, which tgbal 175 Teet. This thi c;. mesn
probably represents the maximm in the aved for im thia tmvc ney ke Mescal
limestone hzw a normal contact with the underlylng Dripping Spiring quortzile.
Over 75 feet of Apoche basalt lies shove. Along the southern ond off the
Range, the Mesecol limestone is only a few feet thick, end the fpscbe basalt
is missing. Appavently, eorly Cambrisn cerosion striwc:l the bm&l‘t end auch

“the Megoel limeotone from that ares.

The truz thicknass of the Mescol limestene is probebly ropresontel by
the sctual limestone thickness shown on Plate 4., for there secme to have been
very -little sacimllation of the limestome by the dizbase. Wedging oppenys
o hove been the main {anbrusive process exbiblted by the ﬁiabmm.

A rororisble pottern haes daveloped in the neéml Mimestone Junt couth
of Promontory Ridee. Dr. A. €. Waters% and the writey egacur LMh {hin arcuate

@ Personal eemnicau@n
' | .
tbern hos beon develeped by fracturing,; soluticn and subzequent COED wackion.
The following cteps ave proposed:r-
' 1. Procturing norneld W the bedding.
2. Solution of the limestone «deong the frechwren.
3. Subceguend compaction with erching of the umxﬁ'eci'ca intrrzadiats
aregana into the ercuste pattern.
b Reerystalliizaticn slong the fractures.
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This pheucsencn con be traced laterally “o normal, Tond 3 dimesbone in
ed joont wnlrectured arezs. In sape coces, particvlarly in horilzcns of 8trong
ribbing, it hms dwelcn od with such inbensity as te form o rozk siziles in
sppearance to ah intreformeblicnsl conglomerate. {Ses Print 6. }

sieconolc Reoks .
Thiy Peleorole sectlon in the Vekol Mounta.infs, ag measur:d on Promontery
Ridge and at the Vekol mine, is spproximately 1 S68 i‘cwt thicz., I% inclufes
quartzites and shele of MHlddle Cozbrian oge, snd limestome of Uomer Caidbirian,
Uppor Devonlonm, Lower Mississippilaon end Lower Penvsylvanlan aie. The Ordovrielian,
Silurian, end much of the Devonien are not represented.

-\ "‘3

Theose rocks are essenbislly confmmeble in dip and striie wiih thie wderdying
rocks of the Apache greup. Thére is an anguler uneoalormily Letwsn e Lower
Pomngylvanian Haco limegtone ard the overlying Cretaccous? redl heds.

Troy cquarizite

T the Vozol Mountsing, the Troy cuartzite ls weldl-exposed in bhn gliffe
alang the soutlwestern edge of Bitter Wells z,mln, and, to o Limited emtent,
aleng the scuthern fringe of the moin raage end at the northern e of the
cant rifges. K%e Plate 3. }

hl’mﬁﬂ”’g _ .
_ The Pormovion consists of two distinet merbers, the lowey populve,
Celig?-forming morbey ond th@ wpper erosg-bedded unit. They ae seporetcd
by o bench-forzing shely merker. The section ot the east end of Prezcatory
Rifge, shown on Plate &., is a3 follows:

[}

2. Strengly cross-bedded, rusty, medium-graived T {®ep)
enleasrecun quartzite in 1 to 5-fout beds with
Cpper | . gecasionsd sandy, yellow-brown limes Lcm.. near o
Menber the top.. v 38 Test
p. Thin-bedded shaly zone with ebundent brachicpols. 10 DTee®

T L L

¢c. Well-bemded l-Poot quartzite bods mw*beﬁé.e@

vith ealcorecus quartzite. aw fees
ILimen d. Mogsive,'vlireous, cliff-forming quartzite with
Bigbhar saoooionsd, indistinet ehole porblngs. - T feahs
@« B-inch to 2-Zoot bels of quarizite and silicecur,
uf? sandstone. Rz faol

_£. Banled, buff sandstone mth% ingh to 3-inch basding
Fotel




fhe wrpey, brown, highly cross-beddeld quartzite {a
of! efleoreons song 75‘:02?.\.. The Jotter often contein euz “L";. pelel@enth
brackigpeds. The individuol beds range fyran ore So five ,u:ﬂ\ :?.11
ard emoiot of medlum-~grained, rusty suadgtone. Whey form el i
Pring 9.3 Yorard the top are cecasicnsl mml‘ﬁ.o\r-b:o Timssbc :x‘, l,
with \,.zcm:s»'neddeﬂ. quorteites. It is Aiffiouls to place the car"
ugper Troy undd and the overdying Soate Calalinm Jormation, {or
beds wecome less mmorous, end finelly, and succecded by irmure,
end micosecous gen@stone and chole. The conbact in erbitras uy nlac

wr il

tep of the highest prominent quartzite hed.

r"ﬁ
3
=
8

o
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bench~forming shale zone {(b.} conmists of guartoits cnd gondstong

:b
beds } inch to 1 inch in thm;mesa; thin-bedded peper sheles, and waotby condston
r*omw:z exbedded in a shaly matrixz. In plnces, potehss of g;:z:'f L e uobed

Lomy the bose. Swmell, poorly wesﬂrveﬂl brochicpeds were fouxdl in this shale
mzarker horlzon. : ‘ : . :

Aga ard Covrrelation
In his eorly work in ﬁ}xe {flobe &maﬁ; Ranoore consifered the Oroy quarisite

¥ Ransome, F. Lo '.é;“" .Reolﬂgy of the Globe Teopper lsuvict, JAvisuw. U.E.UG,

PO, 12, 1902, wx. 28,
o port of tho Dripping Spring quartzite. Later,in She Roy qudienple®, ho

#  Rex ‘scm., Po Lw The Gopper Deposits of Hoy and Miomi, Avizona. C. O. Fe O
Pa ®. 315, 1912, pg. &b,

e
NAPX

oo

feniguated the Eroy as o distinet formetion. He eonslfered tle Twor au
younzest fovmatien of the Apoche group, and believad this geovp of 7 cc.LM i.zc::i.u..m?.
the Crdovician and Silurian and wos gredational inio the Upper Devenian Ex '
iimestone. For thet reagon, he ploced both the Troy snd the Apasle grow

in the Cozhrizn.

Subseguent work hos chown *tlﬂ t the Apuche grovp ie mob grodationel
into the Devenlan. Stoysnow® has meagured over 700 ff‘.‘::_t» OF Cosollidforoun

% Stojonow, A. A. Qorreleticn of Arizous slecsoic w':ar.i.cmj.. Bull.,
. 3. A, Yol. bz, 1947, pm. BS0.5hQ. Dy, b7k, N

o

Middie and Urper Coxbrien beds between the Yroy and the Mevdin 1w x,;'s-:;c';:,
In the Velol “ﬂuantalns » Bbout 60 feet of MLddle aud Uprar Cavirion beda oo Tavate
the Troy Jrom the Ugper Devordan. Dorben is aleo cpposed to tao vamm.ﬁn

» ¥ . N
€ Dexion, K. H, Reocume of Arlzcma Geodogy, Bull. 119 Aviz. §iroow 0fF SIirs Gs
'*02’3. nr. 36.

ege of the Apoehe groups He belleves 1t ig compareble 40 the Goopd cﬁns.z:;sﬁ::z:\.
series of Prolerozoic tize. :



. ' | .

Dorton® points out an nReon Formltr ?.s steen ui femend Miraotonn ~al .
¥ Darton, N. H. Recums of Avizoan Geolngy . pull, 33,‘"‘5;1*3.- iren Ui
A935. pg. ..15- ' - -

the Troy quartzite witk thinning of the Ts.'rr towaid 2oasyal. 1‘“::.011::.

unconlormity ls confimmed by the presence f the vesicalar, A3

roud by chennelling of the basals and E-*Zen-..a L ldmestcine 19 tre Tohol Mou ol

in thr Superior district® in the Santa Catallae Movnbaiag,®% 2l in oloer
eud . . ’ '

¥ Biort, N. H. ond others. Ceology end (e Le epeedis of The e
Aven, Arizona. Bull. 151, Aris. Burean: of Hires, LO%3. —p. ;-3-4».

¥ Bloyancw, Ae. A. Cerrelation of Avicon:, Paleoreiz Parmstlicro. Hall.
@.S.0e, Vol. 42, po. B59-5k0. 16HT7. pr. BTh. :

Staya;mwﬁ separates the Troy from the Apzxéhe arary Yoo onlr LosoaeR

e

#  idem. pg. W7k, :

it overinps the hescal lhmsmm;, ub becarse 1h carsing Lm:m EAg L
vionfornably underliles younger Middle Canbr: an sgtreta.'” Imrm 1ha v ird
1;;}‘ M. R. Campbell as enrly as 120% in the Troy in Deor Cresk Conyon ov. 3p ol
the Heseal Mountains in eentral Asizona.® Thoy were detemndnod by el ott

e . - S v .

T3 Borme referencS. pZe $75.

L v o

26 Lirgulells poronipensis {Welcots) oad @czen@mla ;g‘f b (i3} erd wpve
clasgificd an ;gmbahl; Middle w,cbmsm” * v

5tcmm7» also mentions thet in the Mescel Wownirina atcx the {np of |

@ Sapa refterence. _ 4 y 3 )

the Tray, there sre sbundent, but poorly piserved reckicn i

In the Vekol lMountains the f@L'mEﬁbg avidones oon be m:numj cut ey wding
the age af 't:he Troy quarteite:

1. 1though it apperently ls confsvn nble in atidke qnd dip i e..lj
Mezoecal limshme, it iz secporated from the!l b Pesmaulon by uh- vu::s. wheer Aocke
bazsalt £lows.

: 2. Theve esppeers to be marked che: mn!:u, o the Apecho r*z.’r&'é.-"
Heceal limestooe. The bagedt is missing lo ,mlly along the oo tnere :
el the range, exd the Mescal linestane 12 not mode than 50 Pact % .ﬁ‘u&: im e

gume arcs. The overlylag'lower Troy 1s ot loasth ma "?-:at u A¢in.
3. The top, covoss-bedded momhar ¢ e ‘l*z'w erd tae wid alris R b
zone %t only conbeln nvmerous Canbirian Urathilepodn, but alro oo gumin 'zz..ﬂ-la
with the overlying Santa Cataline hads snd pieor S0 grele vyod clan i

‘te Dichase kas irtrudcd oll of the uilts ¢f iha Apache ggt*‘:;n'w'-‘ ol penebnt
the loser Froy to within o fow fest of the shale zone thleh o edn,

gam ety o
v Sriv gl

mugsilve, eliff-forming Troy from the wpper owoss-boddsd ‘r"tna.s:..j Acrunitilih 1 Ta

Py

e~

B
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5. Alzo, this sme shaly zoue axl ¢ upper cresi-beddst mwiier o vl
o well-expeosed dlebage erosion sunlfece. A definite bosal conzlameaie enelssing
lavgely of dlabase peblles, ccbbles and frgments in b arcra-tedded Fady,
chertr & calegregus watrix bag been dupe ited on tha old 81 Lo .

The writer believes the upper Prov m .y represent midile Cubrisn A ezlaiom
in the Velkol Mounteins which ¢entinued thrcuvgh Savta Cateldins sod Jumtieny, :
Belle bine. ' - L P

The sge of the lower marsive, ¢liff-“orming and anmdy heslooans 1o crastionsh .
As cutlined above, therz appeers to be o dofintts eroclional hoeosi A )]
and botton of this megber of the Troy. Ho fosslls ke bhosa inte
it as Middle or Lower Csmwbrisn; nor is there any evidinege L« Lol loveind ms
o date 1t as lmmedlstely post fpunche breelt. On e contonn-. the §E0TE A
c¢hannelling of the Mesesl evositn purfooe Lo The sordhrn poas of e sanga o
vould tend to date this unit as dafinitely oot Apachc legolt. ‘ o

In the opinion of the writer, furiber reglonal woidk a0l Le oxoied
oub t0 see if the uwnconformity seporabing 1he upper Tron b Lo i

the Vekol lountalns can be tracsd to centril Ariszean. I8 @3, aws i EAPoE AN o
found by Hall, Stoyanow, end others resiricsed 4o the wper Ty 5 GO0R
the ureorformlity polated cut by Darton invilve the enhiie Tty o Geaonikeld

o

& Paitor, H. K. Resums OF Arizons Gooicoy. Bull. LG, Arlzond ivrers 57 \ |
Mil‘.@ﬁ, 19250 w: 36- . ‘," . . : E

EY TEE WRITER IN THE Veliod Mounteins?

Santa Catalina Formstion .

Thig fozmation 1o well-agnaed sloag the eass front o ihe wmolr o
and, te a limited extent, along its geubhera fring: anf. ot “he bige of
e2gt ridges in the northesstern port of the Tekol Muunteing. ‘ '

. _The section on the eest and of Premorlbovy Ridpme ie typiced. (Zoo 51
-k} It is 265 feet thick. The lower sixty feet emedsl doozedy of yeil
brons, impure limestone containiop suserius intrafirmedlenni cundizerady wrlnenny
of Ripe-grained, avenaccous limestone frogssats. ,

The central 175 feet is largely svoenlah-grey, micscéoms shinlz intes it €
vith thin, & %0 1 inch brown, nlcsceous sa wlstone, ehely sendohons, o
?

2 ’
cecasisnal browa limestone beds containing ntrefoueticonl congliarsrair .
structure. : ' : ’ » .

In the top 30 fest, the saxdztoze Ded: are thicksr, ooeuwe lore f:;«quwrr:i;l;;'
and uzaelly ere cross -bedged. Smzll brechi rpods sre nvzerovs in this poae
o the gsstlion. . . , .
The Seota Catelinn formation wed £irn: deserilsd by Stayanerr? An who
® Suoyensu, A A. Correlation of Arizois . tleowoic Fucint: ais. Bally BI04,
Tol. &2, on. b59-540, 15k7. nEs %716, o e

e

Saata Cetaline Mounteins porth of Tucsom. o desiprates he Bonta Faveliorn
es o scpaveie formation of Midile Cambriim rge on peleaatedogl: eriderco.
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e 3 Ted Rabite porslatn thiaagh the anbive feenabtlon, LU ot e
e e the overdyipg Abrige v the ukderlying Weoy gquavtiisa. Do dlooooniil L
ito wore foumdl in the Sonta Cabaline fomnstion in the Yrlol Mrainin:
1 oz ‘m aumer s omald Cankeon bhrachicpods and o Lo Tragdanse ol Lellohos
QI m"f Iocted. The esciralation Jn bas@r_ Ewﬁﬂh :m cmnmwm .Lf»‘.il!’;@.ﬂf;}? e . -
sbratisraphic zoaliiion. , ‘ S '
thare Belle gquartzite
3
Ta the Vakol Mownteins, this formeticn ia well-emposed sleng the enot
Lront of the main yange and in vhe ensh i‘ic"vgﬂn. Tt eongists of woll-gron-
bedded, zc-m'l.ivm-mm,mea; bmwxv gierbaite with a sillenons B o .mﬂ\ RS I TR O SN
The beds rouge from L o 3 feoh thiek. Like ¥hd uppor mesdho o c“’ Sie Sy .
noover, it grades laSerally 'E.m';m patehes of smadotone with ~trens eslogiomy
GRS ‘mwm arens afiten c'mmiu numersrs Arall brachioped: il lar .k 30
found in the Santa Catalinn emf’ uppper Troy. L
The maxbmnn thickness of opproxin -,ml 30 feeb m.sr mensvred 1% e uoaethim
end on 1;"@? maia range. To the agath, ab i _’z‘mmﬁ.tmy Bidgn, e thivthnes Lo
2. fect, while fartber spoush, in the vieinity of 0BG 37@: de b dm ozut G ol
thick and ey o miosing haca:.,..ly This chenge m};;(r:zz\m, B0 T woanzd by
gradation of tre lover pavs of the Southlxo Delle Lato q‘;’czpcw ' PR &
Catalinn type rether than Lo oo vacoaformity. The upper mzobey of o f ,
ie very similic lishelogically o the Scathern Bellz. Both - rrﬁ By aem "
piniiar depositionsl conditions. :
Thizs formation 1o deseribed by Stoyantw in the Sanka Cetallcs Bourddiing,
and is considared by him o be of Middle Cambrian age. S
Abrigo Tarmohion i
Infrequznt exposures of ‘hece beds ere Pound aleng thoe et {man, 3
m tagh the cantral section and aleng the southorn flook of gfzm Mmoo :
Seattered ¢utnops were found in the eash ridges. The Abrigo ":w:: v erooued 5
beeeuse of the seft anature of the b@dﬁ '

At Prommitory Paint, in the Vekol E«mmt.ums, the bage o? L .«l;m'i.:;gca
epnsiots of light brown limscbtone beds a feov inches te o Lo in thieknoees .

A
£ B ETRO W . : %}:‘
:

They freguently shaorw pronouncad i ntm:ﬁ‘wm%igwl amglemarate
A ;—zsm.-:iumcl,r five feet from the bane, the character of the Lsds clunges o

thin-bedded Virestones and brom mmuéy ghalog. The thickne:ne of hibels ' 5
ronges from a frecticn on en loeh t0 6 inches. Tads sone 1o ohout :
thick. Ab %o top, the 2 to 5 foot fam Jdmestcre beds whieh Lia above o
thin-hedded Abrigs vay be ecm&m:abl., o the Rincen Limesiom:, dasepibal Lor 5

Stoyanse®in sovthern Avizone. No fooslle were found, 0, il b e S
wShoyanow, A. Ao Cofrelpvian off fmﬂimmﬁs l’z.lmame ‘ﬁ@ um;l LA, ;?5-.;;13,. [ N ‘ :
Vol. b2, pm. k71, » ¥ | Lt | :
westatively includes ihese beds in &:me Ahz:-if’(a. S Y o

* ’




brdos Sommobion ot Powmor

u eflge of Lhe r.;.u.::.; Qi

ioom s welle xpc.,eﬁu It ie sppocelnated o
of wx;».j-rnr:mm ; thin-bedded, sandy Mvmehaas ood
;.5&‘2@.’ tone.  Bedo conprarable to the Rincen oro m.x_m::i::j; hoaa. o fo th
ming, tomrd the northorn end of the muin range, thz2 Rorigs i 9% 8
Tumediately smuth of Promontory Ridge in the vielwmdty of Diabise Txiwerge
#3, the Abrigo iz cotimated ot less thaon O feet. This thimning way Lo couscd .
by local, pevr-ipper Devoaicn erosion @f’c‘ the Abrige swiasce.

Thic Pormmtion vas Pirst des ::“Jbed Ty R"mam"" "t Elohez, and wen nwml
¥ Tonocomez, Pe L. The Goolusy and Ove Yejposits o Zishee, Hrinoad. ELERTED

P .,

?a f?w 2.3.3 19‘91}0 L - .
©ghe Abrigo limcstone. As deweribed, it iucluied the sectic ﬂr*’c:.:‘ e i
Boisa guartzite and the Devonlan, Mortin limrzstone
changes nortlvord, Stoyauow’, in the Santn L t&:l:i.nm el .
# Gtog rance, A. A t;o*‘relm.mn aff Anm*w, P&.’é.nczom iﬁx.ﬂ.ﬂo.! £ i T Al
Vol. b2, 1947. pg. 430, , . , o
this section into the fcl}w:.mg. formationss '
Upper Carbrian : - Peppergouce sonistone
: Abrigo focunblon ' i
Middle Cembrian o Southers Belle quortzite
Santa Catolina 5‘01 mabion
Troy quartzsite b@lm@. emrlvelens? )

In this rapoxt, ‘the writer follows Steyanc's resteleted use of the ’ L
Abriso beesuse of the lithologie pimllsrity bebween the Caubhy LoD Tueln Ik
the Vekal I:Ealmt&im: and ?.h@m. in the Saznbe Catelina Mouwntnios.

To mcnt fiehle fossils were fourd inm ‘thirs formatio: in the Vo wEalng,
Jut GPolus ane Lilngulella c,méi trilohite f‘m,;rmn te wara raperhod by ' e
W Homuwe, We G. Whe Cedlogy and Tre BQLIBmJ.‘EE ©F the not
ﬁ:{x Mounteine, Pinsl County, Arizons. Hosters Rbesi:
L@am,, , _

~
in the Slste lUpuantoine ton miles southesst of the Vekel Mountoins. g
of the Avrige foroabticn exposed in these HPEAS ore oinilar I3thoiopiondly,
and oncupy identical swmiz_m mh.lc wultianm ’ '

Uppey Bovondon photy -

At Frowontory Qldge, rochk c.f dz_’mer Devenlan ago dneluls o 855 Tout
poeticn of iignd b.«.mn liczstone, gy dolemitlic llmaotwmn and ool :1‘,L.I1v
pondstong. The mxiter has ﬁm%aum}y divided this cectiom mm Tl o LRI,
on the baols of Ilthiagic and poaleontologlie corvslablon vith ncevly pogs.

~

Ly
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Theze rocks are well-exposed along ,,the sast front of the main range sl caa;t
rldges.

Picacho de Calera Formation?

Seventy feet of cliff-forming, black d,clomitic limestone and banded
blue and tan limestone overlies the Abrigo formation. Threughoul the centrsl
part of the range these beds ere seporated from the Abrige by a distinetive
ton, coerse-grainsd celcarcous sandstone with well-rounded grains. This gandstone
is migsing in the northern and southern sections. The Picacho de Calers? ia
giparated from the overlymg Mortin limestone by & coarse-grained, caloareous
sandstone with sub-rounded grains. This sendstons bed ranges from 3-.LB feet
in thickness and is & continucus marker thmughnut the area. .

The f@llcmng gection, mossured on the cliffs about 500 feet southirest
of Pmmomery Ridge is characteristic of the Plcacho de Calera? in the Vekol

kiountams H

L (Top)
a. Tan, medium to coarse-grained, cross-bedded sandstone
with calcarecus cement. 1k feet
b. Soft, noduler, reddish-brown, sendy limestone. b feet
¢. Dark grey dolamitic linmatene with algal ba.nda aml
faint outlines of brachicpods. , . 23 feet
d. Black, sugsry delcmite. 2 feet

e. Alternste blue and tan limestone. Sandy toward base. 22 feet

£. Ten, calcareous sandstone with well-rounded grains. 2 fest
Totad 6 feet

The sbove cection coumpares favorsbly with Stoysnow's deseription of
the Picacho de Calera formmtion im the Picacho de Calers Hills twenty-five
wiles ~rrthwest ¢f Tucson.® Stoyanoy's aeeticn is as followas:

% Stoyanow, A. A. Correlaeticn of Arimm Paolcozoic ¥ Fomatims, Bull. 2 oSl
‘ml b2, 1947. pz. W58,

a. Brown calcarecus sandstons replete with fish. te@th, . {Top)
Piycteodus aff. calscolus (Newberry and Worthen), two
species of Cledodus, and one apeeiem of Lambodus (7)

) bave been identified. ‘ | 2 feet

b. Black dolomite. , .. 25 feat
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c. Yellow, crystalline limestons lergely mede of smnll ' .
- ealoificd algal bodies end interbedded with thin, - ,
fleggy, blue linestonzm; smoll gonistites are sporedicelly
found; no cloger identification hag yet been possible. 2 feet

d. Blug limestone in beds, 2 to b feet thick composed of
- large gpherical stromatoporcids and algee with ebundant,
but poorly preserved zaphretoid end faevositold coralsz. 40 feet

e. Tellow ealcareous sandsione with well-reunded sand

groing probably of sub-eollian origin. b fest -
. . 13 feet

Ho identifisble Cossils were found in this part of the Upper Devenian
seotion in the Vekol Mountains. However, because ¢f the simllarvity of the
aection in the Vekal Mounbteins with the Picache do Celera formaticn in the
Picacho de Calora Hills and coumpareble stratigrephic position, the weiter
tentatively designates this part of the Upper Devonian section as Picacho
de Calera formation. ’

Martin limeaglione 4 :

In the Vekol Mountaing, the Martin limestone is well-exposed in the
eont ridges, along the east front and in the central and southern secticne
. of the mein range. Its thickness ranges from 85 feet slong the southern end
of the main range to 125 feet in the central area. ' ’ '

The gecticn exposed on Promontory Ridge is as £ollows:

a. Muddy, grey limestone in 1-3 feot beds. 13 feet (Top)
b. Buff, thin-bedded limestone, 6 inch to'l foot beds. | 17 Teeth
c. Bugs, maﬂi\.re; eliff-forming iimat@m. _ | . 8 feet
d. Tain-bedfed, buff limestone with } inch quartz-lined
gecies. 18 feet
e. Thin-bedded, bulf Linsstane. 20 foet
2. Soft, shely limestene, poorly exposed. 12 foeh

Total 118 Peet

Toe wper part ¢f unlt 3 iz highly fessiliferous. Abryps reticuleris
Linne was found ia gbundance with wide variation. Spirifer hungerfordi Hall
was found cecasionally, together with other poorly pressrved forms which .
have not been identifield. Cledopora prolifica Hall end Wniltfield oceur sporedically
in this seme horizon. ' ' -
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The Martin limeatcne was first described by Ranscme® at Bisbee. There,

= R.&mmm:e , F. L. The Ceology and Oxe Dw-pos:.ts of Bm‘nee, Arizona. UaSaleBe
PP, 21, 190h. pg. 35-38. .

it consints largely of dark gray, howd, coopact limemtm 3h0 feet thick.
It iz undorlein by the Abrigo limestone aed overlain by the Escsbross limestone.

The Mzriin limestone ls Upper Devonian in age. #%

¥ Renpgeme, F. L. Sane refercnce as abovo. :
? BStoyenow, A. A. Corzelaticn of Arizena Peleozoic Formations, Bulld., G.S.A.

Vol. 42, pz. 487. 1937,

Lover Quray Tormaticn?
The soft, bench-foraing limestones which lie dlreetly sbéve the Hartin

limestone in the Velol Meuntelns, range from 38 to 57 feet in thzc.hmma.
On Promontory Ridge, the following section is exposed:

a. Roughly-bended, light tan to white, cliff-forming, {Top)
zedivm-grained guartzite with sandy, ealcarecus bands. 12 feet

b. & inch to 3 Post beds of pinkish-gray limestone. = 36 feet

e. % inch to € inch, yellowish- to reddish-tan, soft,
hichl,,r»j@iaﬁe&, poorly bedded limestons, mudstons,

and calcareous shale. Atryps reticuleris (i m). 23 feot
Bl feet

The upper guartzite morber ie missing at the northern end of the cast
ridoes ond rlong the scuthern fringe of the main range. There is & grodual
thinning from the central part of the range outward. The remainder of the
section ranges from 30 to 45 feet, end io thicker toward the fringes of ihe

mountaingd.

Sroyancw® Qeacrribes this formation in E’ep};a@rsé.uem Canyun in the Santa

% Stoyanod, M. he GCOXreintion of Arimnm Poloosile Pormotions, Bull., G.s.ﬂ..
vol. 42, pz. 480, 1937. .

Cataling Mountalnms, twenby-five miles mowth of Puceon. It also de described
by Hogue® in the Slale Mountalnsz, ten miles east of the Vekol Mountalns.

F Hozue, W. G. Gke GoCLORY ood Ore Leposits OF the NOrUhern end ¢ the
Slgam, Mountaing, Piepl County, Arizonz. Nosiers Thesis; Univ. of Ariz.
1945, .

L |

Hosue's section iz as followss

13
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"a. Thin-bedded, pink mudstone, sendstone, limestene and  (Top) .
whole with some thicker yellow sendstens and light | .
gray limeoicne beda. About 25 feet below the top is
& E-foot condatone bed of coanrse-grained, pink and

yellow, frishle sendstonz. ‘ 80 fest
b. Light blue, fospllifercus limestone with Schizoporis
striatuls, Retsia sp., Schuchertella sp. and gsoveral
smell brechiopods. -k Peet
e. Yellow and pink, thin-bedded sendctone, limestcne and
shnlze ' 12 f@@'@v
o | Total 96 feet"

The writer hes exemined the section degeribed shove. He believes the
rocks lying bebtween the Martin limestone and the Dscebrosa limestoze in the
Yekolk Mountalas are equivaient o the Lower Ouray formation described by Eogue
in the Slate Mounbtains, even though no characteristic Lower Cursy fossils

were fourd in the Vekol secticn.

Igcebrosa limestone .
Tals resistant limestone forme prominent outerops slong the southern
and eastern sides of the maln range and along the crests of the east ridges

m hillﬁo e e

It 1s o thick-bedded, nom-magnesisn, light to dark grey limestone end
is generally granuler, slthough some beds are fime-grained: Crincid stens
2re prevalent at certain howizond. ) ‘

This limestone averoges sbout 400 feot in thickross in the Vekol Mountelns.
In the center of the main ronge, abt Promomtory Rldge, it l1e 353 feet thick;
at the Vekol mine tewerd the northern end of the mein range, it is %10 feet
thick; apd at 285% Peck, just south of Copperosity Basin, it is cpprosimatzly
b1g fect thick. Badley® reports a meximm of 520 fect in the Reword arca

¥ Hodley, J. B. Cepper Deposiis OO tRC Rewerd AYes, Pinal Counby, AFLZous.
Prelimimory Repord, SSratigic Minerals Divisien, U.S8.3.8., 1942, '

cn the castorn edge of the mountains.

. CGenorally, the igwer 125 feet is massive, gray o bluish-gray limesicne;
the cuesecding 75 feet is bonded limestone with alternate derk gray, ten and
bluigh-groy bods rangling fram 6 inches to § feet; the upper 200 fent iz &
mnasive, gray liocsotone with oseasicnal chorty horizons.

The top 29 to 100 Teet of Escabrosa is altersd to o pinkish-tan color.

ecourcronts frex o groy marker bed in the central banded zene show that the

coatect with the sworlying Hoco Mmestons ig irvegular, and probebly reprecents

and 03d eroslom surface. Pro-flaco jointing appeers te be present, and undeubtedly, B

weathering and ground water acticn worxe effective in the forustion of the zone

¢ elterztion. The bedding grodunlly fades upward into this some. On 2854

peek, clastlic dikes cccur in the upper five feet of the Escebross limestoae.
b

A
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Iﬁll-"'«reaewed Possils were d.ifficult to fird in the Escebrosa. Splrifer
contronatus Winehe...la the guide fosolild ¢of the Escobrosa and a c’yrlngopmm
coral were the only two defimitely identifisble Possils found by the writer.
Bedley™ rcporis numerous Pentremites 300 feet from the bage -of the formation-

. ¥ Bodloy, J. Be Copper Depooits of the Revard Arsao, Piesl ff@un"ay, Avizena.
Prellminory Repors, Stratigic Minersls Division, U. S. G. S., 1042,

in the Reverd arsa.
Accm'din,_, to Stoyanow®, the Escabrosa Limsstm iz Lower I-‘h.zsmmuispim

————

@ toy..ac“ﬂ‘; A+ A. Correlation of Arimma l*almmic F@matieus, Ball., G.S.48,
Yol.. b2, ng. 505. 1677.

in cge. Ee ctates "Upper Misslésiypian deposits are known oxﬂy in goutheastern -
Arizona'. : ' - '

The Eccabrosa limestone wos first described by Ransomz at Bisbee.
He describes it ap "rather thick-bedded, nesrly vhite to dark gray, granular
limestenzs, which close exeminaticu often shows to be mede up very loxrgely -
of crincid stema". The average thickness at Biabm iz TGO feet.

Baso limestone . ‘
Iin the Vekol Hountalns, ‘the Haco limestone consists of light groy limestone

beds fram 1 t0 5 feet thick, separated by shaly partings. The shale partiogs usuelly
arc & fow inches thick, but a few ave several feet thick. The ghale is fine-
textured, and reddish-brown in color. On a stecp slope, it weathers reedily

16 f&m a ceries ¢f step-like benehes.

The following section, exposed on the ridge ok the Vekol mine, io tke
most camplete in this areas

a. Alternate & foot beds of light gray limestone with a  (Tep)
' varigble d.gree of silieification and included lsyers
- ef chert nodules inteorbedded with 1 inch to 1 foot red
ghale beds. Abundant fossils geeur on the wosthered
:«:uri’acea of many beds. The top 1s not exposed. 100 feet

be Corzl mmier bed contalning numercus Compophylum
torquiun {Owen). 2-8 feet

c. 1 to % fout beds of light gray limestone with
cecasional foselils, separated by red chaly pertings.
Chert hﬁrim‘n@! every few foot. o7 Leat

@. S8oft, brick red chele with nodules of limestone and
cceasiorel thin lizestone bends. Cenerally very

poorly exposed. ‘ "hO feot
e Gray, mossive beds 2 to 8 feet thick with infrequent
banas of cherd nedules or lrregulsy chert lenses. 12D feet
£. Red chale with zomed chert nodules snd grit lenses. 10 Peet
- Total 415 feet

LW~
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The mmj@r'ity of the ldentifiable feosells were coll.ctea f"cm lizestione-
beds @:E' wit a. Animg these aeres

Spirifer comeratusy Morten
Dictyociooous omericanus Dunber end Condra

SniriTer oceidentalis Girdy
Spivifer mdsymmtunus Maxeou
Sgurrndarias borplexe HeCheosney
fomhosite subbilles (Hall) ¢
-cm:*mn-r‘i.m torguiva (Owen)
Rynehopora &P
clmimmmj.di sp. ;

Pumorcuws brrozoons were found lecally, as well as plates and apines of
geo urchins. Well-preserved Qrithoceras gp., and uwnidentificd guotropoies were
Tound ;n the topmoet exposed beds Just north ef the Vekol ghomt towmn. Criuncid
glems 3 I inch in diemeter ore numercus in the upper port of the Haco.

The following forms were cau.act@ﬂ by Bryao® fram the south slope of

% Bryan, KivrE. Trooion omd Gsdimentavion in the Papego Coumiry, Arizons, '
with a :{\Zzetch of the Geology. WU. 8. G. 8. Dull. T30b, 1922.

the scantoins et the Vekol mine and were determined vy G. H. Gizs Lyt

D Baﬁ:en, . H. Begume ¢f Avizons &‘em@gy Zuli. 119 .&rimm Bureau of
- Mines, T2. Ths 1926

| @lzdochomus Sp.

Producing semivetliculstus

Corronnyiwm torguivm Inrminiiera spiendens
rboshonhorn lepldolerndroddes Spirifer comeratus
Schiconhorial spe. ' %M%r rockyacntanug
ﬁmmt@g vernueilianuvs G mensite oubtllita

Birty conscidorad them as Iover P@nwzylvmiw, sorrenponding to the
igmer port of the Naco limestons of the Bisbee district.

According to Sltgyancw™, the forms colleoted:in the Vekol Mountsins by

 F Toroonol oommDieabion.

T TR G T

the weiter also reprecent the Lower Permeylvenlan p&u-;we of the Heco ond probably

are equ..v&l&nt to the Wewoka fosglls of Oklahoma.

The thickness of tha Foco lizmestone variaes mady throug,bmt the arom
becavee of post-eco edodion. On the ecast side of Bitter Wells Besin, it
iz ectbiznled et less thon 160 feet thick. On the south slde of Coppercsity

Booin, the meacured thickuozs is 270 fest. At Velol mine, the cxposed thickness

iz 1315 feot. The tup is covered by terrace gravels and alluvium.

%
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' The contact bad ab the bose of the NHaco limestone is fram 5 to 10 feet.
thick, snd consicts of zoft, highly-jointed and "squaezed" red shale with
rowled orea of reddish-brom and gray sendstone, finely cryctelline limestone
£ of on inch to 1 foot in dlareter, sud zomed chert ncdules which have white -
conters and Teddish helos 1/16 1o 4 i— inch wide. Grii lenses ond bands ¢onsisting

lorgely of chert Lyagments occur 11‘1‘@5111&?13’ in this zons. There usually
is & roush banding in this bed parsllel to the contact, and bedding movemend
has been effective leecally. It is a persistent horizon throughout the arsa.

Towszd the south end of the ronge on 2054 peak, the contast bed is
serovhat differcnt in aypearance. The following ssction was nobed at the

base of u‘m Beeco limesbtone:

1. Pebbliy breccia W}.th angul::,r che.fb fmgamnt in & : 1 faot
somewhat silicified, shaly matrix. '

2. Brick red e chocolate cé]._dred, zp@lintery shele with a

fow zonzd chert nodwles, 5 feat
3. Ton, modium-grained quar_bzit@. 1 feoot
« Impure red shale with nmumercus zoued chert nadules 2
end with an oceesionsl thin shaly sandsicne bed %
inch %o & inchas thick. , 7 feet
Totel ik foet

L. €. Waters has sugsested to the writer that thls horizen, in the
vieinity of the Vekol mine, rescubles the cherty solls which are novw develcping
in some perts of Oklehome and Avkensas. They are goid o congist of rod and
grey seils with interspereed chort fregmente and nodulea. %They are believed
o be the reswlt of weatheripg of limestone in plece, and of the depositlion .
of eroded meteriald from adjecent hills of cherty limegtone.

If %he coantact bed is an anclent soll, rapid aﬁbmmencé of a gontly
sloping plain would have been necessary to prevent it Lrom boing remvec_

by wave actloa.

Correlaotion
‘.‘i% Hma limeestone was deseribed by Ronscme® sl Biab@e f:mm the segtion

-

S ""anccr::, F. L. Ghe GecloZy and Ore Depusits of o digbee, Arizous. §.8.5. 8
PR 23.; 19Ghk. po. Ub,

iz the Baeo Hills neewr the Mexican bowrder. 'ﬁhﬁm, it 18 cheracterized by

light colcred beds, %rhich consist largely of ealeium carbenate aud ropge
in thwkms@ from o Peoir inchze to 10 feet. Thoy are degeribed as being usually
thioper then the Pseabrose and ove more aplmnitxc in texture. The thiclness

at Bickbee is eztiznted at 3,000 £%.
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Hecozole Rocks

Cretacsous Red Peds
Hilliceous ved bods and guardzites, vesting with a slight segular umcmfc\rmi Ty

on the m@o limestone ore found in the poutlnestern port of the main renge
in the Copperosity Sasin. Plene Teble Traverge D showm ¢n Plate 5 illustraies

this seetion.

Toe measured thickness exceeds k0O fest. Seversl hundred foot of
additiconal soetion is belleved to be pregent, dbubt uno measurement was atbam'g'ccd

becanse of faulting in the wpper beds.

A beseld eonglomerate ueually is prezenmt. It consists of sub-rounded
to sub-aomuler pobbles ronging from ﬁ; inch t© 1 inch in diomebter in a coovse-
to mdium-grained; pandy matrix. Sillcificatlon in many areas hos resuiited
in o eonglomarate consisbing lergely of chaleedeonie pebbles held together
in & chert or Jooper mstwix. The origimal identity of the congtituent pebbles
iz lergely cbgeured. The thiclkness of this unit varies from a fovw inches to
more than tweabty-five feet. Loeally, it £ills channels in the Hoco ercsion

suzrfoce. (Priot 13. 3

The major port of the section illustrated om Flate 5. comsists largely
of brick yed to yellovw-browm, ag;.-lmwx‘y, silliceous chale and shaly sllistone
with cceasional “w to 10 foot beds of massive, medium-grained (o pebbly quartzite.
& 5 Loot bed ef coovrse, gray, ariosié sandstone is leocated about 190 fest
from the bose. ‘

The first boulder conglomerate vas found at 278 feet from the bace.
It is 3 Teet thick, and is made up of sub-roundsd questzite and limostone
boulders, ccbbles and pobbles in a loosely cemented metrix of comrse mend,
A second boulder conglomerate wvas found at the top of the measured AL o"‘
the sectieon. %This boulder howizon is approximately 25 feet thick amd is
camporeblz to the one just deseribed. A third, ab least 209 feet thick, occurs

in thz upper, unuresured part of the section.

- These r@e&.m are believed to be continental. Tue section illustrated
cn Plate 5. provebly veprosents deposition of fine-gralosd i, silts, and
thin gandy ond pebbly beds on a flocd plain. The lcosely comented, rouwded;
beuldor horizons would indicate deposition vnder comditions in which strenger

currents prevallsd. ;

Fre writer hes not dome sufficlent work inm the upper part of this group
of roche to deterndne its contect with the rocks tentatively desisnntod as
Glls conglomerate. It is possible that the topmost vitveous gquortzite s Which
lies dirsctly beneath the 200 feet of bouldery couglomerate in the C onperssity
Basin, is the upper contoot of this unnemed Cretbeccus? Formation. O s i

Eoy be that this conglomerate and the 2,000 feet of conglomorate degeribed
by Hedley® in the Rewvord erea should be ineluded. Purther work will be reguired

% EoLLTY, de Be sz. Doposlos of tho Rowerd Aren, Pinal Couniy, Arisons.
Frolimivery Report, Stratigic Miverals Division, B, 8. &. S,, whe,

o colve this mmlem Por purposes of mopping, the writer tentatively pleces
thz contact ab the top of the highest vitreous quaritzite ecouwrrlng in the

Cm@ew@ 33ty Bapin.



“Ape and Correlatlon

The writer has no evidence of the age of thesg rocks except that they
everlie the Faco limesgtone unconformebly, and in fura, are overlsin by velcanles
belicved to be lovgely Tertiary in age. The Recrgaticn Red Beds, desceribed ‘
by Brown' ir the Tucson Mountaloe ere somewbat similar and way be CORboIDOTaneOuE.

F Troun, We He 'Tuccon Mowmdbains, An Arizone Basin Renge Type. Bull. &.S.A.
VO:‘!.-\? 3@3 F}{?w 697"76@;9 1939:' . o

Ho fosslls were found in the Vekol gection, howaver. The writer expecis o
. maze a further study of thlis Préblom. o

Perbiary -Sunternary Rocks

Fila Conglomexnbe?
Exposures of the bouldery conglomerate degeribed shove, gocur &t freguent

intervals along the west front of the main range. Just west of the Fomoua
mine,they appear to 3ie unconformebly shove the red bolds and quertzites.

A% the portbern end of the moin renge, this conglomerate 16 vell-cupooed
bezeatk the Quaternsry volcanics. It coasists of sub-rounded boulders and
cobbles evercglng between I and 5 inches in dlameter with occagionnl bonlderg
08 mach a8 3 fect in dismeter. Limestone and quartzile ave the main conntibuents,
put & fow volesnie and dlsbase pebbles uswally are prosent. Tan matrix gredes
from petbles to coarse sand. The cementing uaterial ls sopmevlint limy. The
trond of thie exgosure roughly peresllels the Vekel ridge, and the beds dip
shout %5 S.W. This conglomerste appears to rest divectly on a Naoso linestone
erpaicn curfoce cnd on scabbtered patches of the basal Cretocedus eonglozerate.
A% the paos,; where the Bitter Wellds road croszes the divids noxth of the
Vekol mine, the Gila conglomerate is well-exposed. {See Plate 2.) It consists
&2 o 40 Poot pebble and cobble horizon, whick msy grade laterally aertinsard
into the thiek tuff beds on the flank of 2917 pealk.

ITT. STRUCTURAL GROLOGE

Sumory - |
Grn feliation and the schistosity @r} the basezament rocks in the Vekol
Mountaing indiestes streng strustural activity during pre-Combrian Himg.
The sensral struchural trend of these rosks, sbown on Plate 3.5 prochebly influznced
the developmeont of Jater strustures. ~

The bace ¢f the Algenkian, Apache group sypears to rest on & surface
of low relief, indicating a pericd of long ercsicn and quiescence. This
peried ¢f "calm" cmtﬁ.m%u’! throughout the Apsche time snd the Palscozoic except
for poosible digturbonées due to the emplacement of the disbeoge. During
the Ordovielen, Silurian, snd mich of the Devcnlan, this area, li¥e most of
southorn Arizems wos wplifted ond was being eweded, or at lezst not receiving
sedimonts. Lote Polcozoic rocks ere essentially confarmable in strike and 4ip

with the rechks of the Apsche group.
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During the Pormian, Trisssic and Jurasslieé, the ares must hove undergone
a secoud exbended pericd of erosion, for no rocks of Those gges appesys Lo
be represented. The basal coenglomerate of the non-mavine red bed unit-of ,
prabohle Cretacecus ege reste with angulsr unconformity on the FHaco limestone,
indlcating the erd of the dong period of quescence end prebably,; the beginning
of the extensive Jurasssie, Loremide and. 'l’ertlaxy structurel disturdances omsn
4o the Bosin Ranse provinca.

The Vekol Muountaine ropresent the casterm flank of & porthwest trending
synelinald styucture. %he sxis of the syncline is located slong the couthzestern
edve of the maia range. An anticlinel fold is indicated by the trezd of :
the beds on the northern end of the Slate Mountalng sbout ten rlles southzond
of the Vehkol Mounbainz. Thege structures probebly roprescat the first step
in the suructurnl evelution of the mcunteins in this part of Arizona. The
granite intrusives mey have accompanled this foldiag, wr followed scoon after
it developed.

Blrek fenlting aleng two major systems 2 the contrelling structural
feature in the struetural developmont of the Vekol NMownbtalns. Northwest
trending, east dimping, novmal foults have formed the nerthwest tvonding
blocks ivcluding uhc: main range and the sherp vidges on the northrect. Somsvwhed
later, the east-wost and northwest trendlng Copperesity and Bllier Wells
i‘aults divided tho mountains into three distinet structural blosks: the
northeastern, ol the central, end the gouthern. Easb-west fouvlis of rmﬂ SEBLE

- isplocement appoar 0 have been adjustment faults related O both major -
syetens. Stosp, north-south faults play o mincr role in the structurel pigture. .

Faulting oo the two major systens is belleved to have conbinued intermdtionbiy
through the late Jertiary into Quaternary time.

Doclte porphyry forms lm"gm sille,; sheets and dikes whiech trend noeieste
Alzo, it intrudes many of the eastb-west fault zones. An essh-west trendiing
rhyolite porphyry plug and dike cuts the Paleczole and Cretacecus rocks and
the deelte poighyry.

The proncunced novthoast trend and northwvest c‘lip @f the GQuaternory
voleanics along the northwestern edge of the areca may be due to meean o5
%o the northvest.

Folding

Toe gynclinold @1@., of whmh the Vekol Mountaing are & povrs, trends
portinrest-coutheoot; and plunges northwestvard. (86e Plabte 3.) The axis
¢f tho gyneline io located along the southern edge of the main Veknl ravge.
The gynelinal nosé, illusitrsted by the cwrving tmnﬁ ‘of the Cretacecus? red
bedp is clearly visible sround the edges of Copperoslty Bagin. The tvend
¢f the beds on the cast o iz shown on Flate 3. Thelir styike along the
eest ridges in the vicinity of the pipe line rosd ab the northern edge of
the crer is couthesstrard. Fortber south, in the hills of the Roword avea,
it i3 nowt -muw. In the main renge, the beds strike southwestvord aed

even cost-went aling the extreme southern feinge.

_ Minge foldicg io sugeested along the exst fremt of the mein range nsor
ito nordhern cnd. The beds along the exposed edge of the pediment ere opprouimebely
horizemtal, end, in aoze Ilnstances, dip slighily ¢ the northesst. The beds

on the adjecent vidge o the west, dip slightly to the northeoast. The beds

on the odjocent ridge to the west, &lp from 35 30 50 southwesterly. This

&
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£olding moy represent mincr flexures on the synclinal £lark o ney have develaped

by faulting.

The morked Creg foldleg on the north side of 3231 peok neorth of the
Binghiw mine end odjecent +o the Copperosity feull ia believed to be the
result of drag slong o foult rather than o reglonal folding. Ite coutheast
trerd roughly parellels the troend of the spur faulbs, apd it dles out withia
a fov hundred fest. The beds ore bodly contorted and broken by small fowiis

within the drag-fold. {Sce Print 25.)






