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" .

AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona

August 16, 1973

MEMORANDUM FOR:  FILE

KALAMAZ0O GEOCHEM

In connection with evaluation of the Red Hills prospect, | contacted
Dave Lowell regarding the copper anomaly over the Kalamazoo deposit as
reported in his paper (Econ. Geol., Vol. 63, 1968).

He provided a xerox copy of the sample location map, stating that the
samples were mostly rock chip and that they were taken to avoid inclusion
of any of the visible copper vein mineralization. The sample grid spacing
is 500" N-S and 1000' E-W,

The map showed an anomalous area about 2000' wide extending westerly
around 5000' from the edge of post-mineral cover (Gila(?) conglomerate).
Within this area values range from around 60 ppm to 1000 ppm Cu with

1 to 3 ppm Mo. The average is around 300 ppm. Drill holes showed a
similar range in copper content from the outcrop down to the ore zone
3000' below. Apparently the phyllic zone with increased pyrite was en-
countered at 1500'-2000' below the outcrop.

Comparing these results with those of Red Hills suggests that if an ore
zone does exist there, it is likely at a greater depth than at Kalamazoo.

A Ege i hE—

J.H. COURTRIGHT

JHC :kre
cc: J. Collins
L.

J.
W. Kurtz
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Eronomic Geology
* Vol. 63, 1968, pp. 645-654

&

Geology of the Kalamazoo Orchody,
San Manuel District, Arizona

J. Davip LowEeLL
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AMERICAN SMELTING AND REFINING COMPANY

Tucson : Arizona
March 10,11967

ar. K. E. Richard, Chief Geologist
Ame.»gbn Smel ting and Reflnlng Company
120 Broadway

New York, N. Y. 10005

KALAMAZOO COPPER DEPOSIT
QUINTANA MINERALS CORP,
PIMA COUNTY, ARIZONA

Dear Sir:

Since my report of December 21, Quintana completed 5 more holes,
aagking a total of 22 holes through the ore zone. Two holes are in

gregress.

The northeastern part of the ore zone is now drilled out on a
600 foot grid. This has resulted in no appreciable change in the ore
reserve above sea level (depth of 3500'). Drilling to the southwest
has not yet delimited the ore zone, A current hole (No. 43) over 5400'
from the northeast end of the deposit encountered ore at 4250',

The total reserve was increased from 500 million to 600 miilion,
but the grade remains approximately the same at .75% Cu.

Considerable difficulty has been encountered in attempting to
drill below 3000!' with the heaviest diamond drill rigs available. One
hole was finally abandoned at 3000' after several unsuccessful attempts
tc extend the hole, Currently they have only 2 rigs operating which
are heavy oil well type rotary rigs adapted to coring.

Rock temperature measurements show 1039F., at a depth of 3500!.
From 3000' to a depth of 4500, the temperature gradient was determined
to be 1° per 100!, or 118%F, at 4500' depth. This gradient is reportedly
similar to that encountered in the San Manuel Mine.

Yours very truly,

\ %H. coummsm/

JHC/kw o ’

cc: KERichard (Ix) = e I
TASnedden ' ' ‘
RFWelch

R8Meen o o : ‘ |
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A FILE INITIALS e
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TO: J. H. couamu;un/ e.,.q;;””'%

PV el

FROM: J. E. KINNISON
SAN MANUEL FAULT
Direction of Displacement

| studied in the field, during the spring of 196k, the San
Manuel fault, and concluded that it was a normal fault with the
throw directly downdip. My reason was an "indirect!'one.

A similar fault, 11 miles north of San Manuel, and approx-
imately parallel to it, is cleanly exposed near the junction of
Putnam and Camp Grant washes. Shear cleavage in the fault zone,
and antithetic tension joints indicate the movement, and a second
exposure contained beds of ''Gila Conglomerate' which could be
matched and showed a slight normal slip in these tension joints.
Xerox copy of my field sketches is attached,

The San Manuel fault is best exposed in Smelter wash, 3 miles
southwest of the mine., Joints in the "Gila!' are most numerous near
the San Manuel fault, and dip in the direction of tension. This,
compared to the Putnam wash fault, seemed sufficient to regard the
San Manuel as a normal fault. Sulfides (mostly pyrite) in old
churn drill holes on the Purcell group, considered also.with a
few NE fissures with sericitic alteration and a little live limonite,
seemed rather conclusive that the faulted segment of San Manuel was
on her claims, downdip above the fault.

IEY S low
Artechment
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iJanhary 3, 1967

““Mr. T. A. Snedden, Gen, Mgr, . L
~. Asarco U, S, Mining Dept. e c N
‘ Tucson.bﬂw4 ‘ e | o B

' Dear Mr. Snedden: VL
. Attached is copy of Mr. Tittmann's memorandum of
December 29th concerning Mr. Courtright's report on the
. Kalamazoo copper deposit. I have not as yet read Mr,
. Courtright's report., I would appreciate your thoughts on
-~ the subject. '

[ [ . e : ¢ ]

You will. note that Mr. Hennebach hasg suggested
a possible Jjoint venture with Newmont because of the facili-
ties they could contribute in regard to water, railroad,-
etc,. vl :
It is Mr. Tittmann's thought that Newmont owns
the railroadf'If this‘ls the case, please try to determine
how we might handle our concentrates and incoming supplies
. to the main line. Also, what are your thoughts concerning
 the availability~of wate: for a 1azge milling operation? -

Qf,,
3

Vbry truly yours,' .
e Ot’xmna] Slgned Prieih
6B NLLSON




Mr. C. P. Pollock
BUILDING

Mr. Courtrightt's report on the Kalamazoo copper deposit
is very interesting. As you point out, considerable further
drilling will be necessary to delineate sufficient tonnage and
to fix the grade before more than preliminary consideration
can be given. The fact remains, however, that this is probably
one of the few large unexploited porphyry deposits in the United
States containing in the neighborhood of fifteen pounds of
copper per ton. -

If it should develop into an orebody of 500 to 600 million
tons it will have a very significant value over the long pull.
Consequently, we must give it consideration and I think we
should tell the Quintana people that we are interested in their
further exploration work. I presume that there will be other
mining companies interested in this. Consequently, we should
keep in close touch with the Quintana people so that nobody slips
in ahead.

Mr. Hennebach has suggested a possible joint venture with
Newmont because of the facilities they could contribute in the
way of water, railroad, etc., and the facilities we could contri-
bute in the way of smelting and refining plants. This may be
the best way to tackle it. On the other hand, the orebody may
develop in size to the point where we would want it alone.

@//f
E. MCL. §?Zi;ANN

ET:mc

cc: RDBradford
RIHenmnebach
CENelson
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NEW YORX OFFICE
Dacember 29, 15466

Mr. . P. Pollock
BUILDING

. Mr. Courtright's report on the Kalamazoo copper deposit
is very interesting. As you Féint out, considerable further
drilling will ke necessary to” alineate sufficient tonnage and
to fix the grade before more uian preliminary consideration
can be given. The fact remeins, however, that this is srobably
one of the few large unexpicitved porphycy deposits in .ae United
States containing in the neighborhood of fifteen pour:.: of
copber per ton.

If it should develop ihto an orebody of 500 wo 500 millZon
tons it will have a very significant value over tins loag pu.i..
Consequently, we must give it consideration and . uniix we
should tell the Quintana people that we are interested in whalr
further exploration work. I presume that there will be ouner
mining companies interested in this. Consequently, we shouid
keep in close touch with the Quintana people so that nobody slips
in ahead.

v Mr. Hennebach has suggested a possible joint veniure witn
Newr.ont because of the facilities they could contribute in tne
way of water, rallroad, etc., and the facilities we could coniri-
bute in the way of smelting and refining plants. This mey oe
the best way to tackle it. Oi the other hand, the oretsoy ..ay
develop in size to the point where we would want it alone.
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o | - B M‘JH Cour‘:trig"ht
SOUTHWESTERN ORE PURCHASING OFFICE '
Tucson Arizona -

December 9, 1966 J E Kk o

J.H.C
nEc 13 1966

READ AND RETURN

DECIS 166

Mr. A. L. Hatch | PREPARE ANSWERS ......HANDLE
§E§a%8§Kog;F?§Et' FILE ..&e INITIALS

| WES,
Dear Sir: FEB 14 1967

This confirms the conversation Mr. Hennebach and I had with
Messrs. Ron Thompson and Marvin H. Morris on Sunday evening,
December 4th, in Tucson. Thompson and Morris of Quintana B
Minerals Corporation have had many conversations with me on
their subject of mining in the Southwest and other pertinent .= = .
interests of Quintana. : L

During these conversations especially at the time Quintana
entered into exploration activity in the Southwest, these
newcomers voiced the opinion they were anxious to develop
mineral resources but, due to théir inexperience and no min-
ing organization at all, were interested in letting operating
companies mine for them if their exploration should be suc-
cessful in making a discovery. I am sure Quintana was frank
and honest in making the same statements to other mining
interests in the Southwest from whom they had equal coopera-
tion with advice.

For about the last two years Quintana has been concentrating
on a drilling project west of San Manuel Mine near Mammoth,
Arizona. While it was rumored that the drilling was deep;
it was also known that ore had been intercepted at this

- project. : '

During the conversation mentioned above I asked Mr. Thompson o
why we had not Dbeen given an opportunity to evaluate the mine -~
as T understood Quintana planned to .do. He was very apolo-
getic and gave the thought that we for some reason or other
would not be interested in deep mine operation. He readily
advised his .geologist in charge of the operation, Mr. David

Lowell, to give our exploration department complete data on
their exploration work.

Quintana is not under obligation with any other company who

has had an opportunity to study the drilling results. With-
out naming companies, he mentioned the firms engaged in

block caving had this knowledge. This could be their neighbor,
San Manuel; Miami Copper; or Anaconda Company. '

According to Thompson the ore ranges in depth from 2500 to
5000 feet. From results of present drill holes (16) it




V]

Mr. A. L. Hateh--Quintana Minerals Corporation 2

indicates one-half billion tons of ore which would be similar
in nature to the San HManuel ore body. )

On December 7th I received a telephone call from Ron Thompson
of Houston at-which time he reported Quintana ‘had an execu-

tive meetlng since returnlng from 'Tucson and had approved: the
offer’ to submit ‘engineering data- available on their San .
Manuel Projeict to: ASARCO. He again apologized for Qulntgna S .
failure t¢ supply us with this information. at an “&: ' ‘date:

and remterated his company has nét made dny commltmen ;"
negctlated in any way for someone to cperate thHelp property.

I advised Mp. Thompson that his geclcglst David .Lowell, .had.
been in ‘touch with Harold Courtright and that We wers looklng
forward to the ‘examination ef this engineering data; As:of
today Courtright has reviewed David Lowell's .data; and I -am
sure will have his own comments on this propelty.

Inasmuch as I fe&l ASARCO missed obtaining the San Manuel ore
deposit by sheer neglect, I am bringing this to -the attenticn
of everyone that perhaps here is anothar San Manuel Hine.

. Yours very truly;

LHQLTlttmann

;RLdennehach ) '
CPFollock . ' ' -
‘HGRouLllard :

LJWBDdElde

'JHCUUPtPlght
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Hr., K. E: Richard, chlef Eenlog!st
Anar[can Smslting and Reflning Company
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Hew York, M. ¥, 10005

Doar Slrz - ) S P

-Eulntana a

ﬂa:antly Hr ;Rﬁn Thampinm. Chlﬁf Eanloglat ‘Bt
] came In to discuss-thelr dil1Y explorgtion In L

» K ,lyiwﬁat of Sah Hanuat.- He adylsed tha -¢thayﬂh&d T
- anﬁ@unt&raa ra“grade coppar mtnara!lzatlan ‘batwaen 200030001 o '

. belaw thﬂ 5urfacn.~ ‘ _ N JP

Thﬂmpsﬂn stntad thut should Lhay davalnp ﬂh nrebudg ithey .
would tike to- interESt & .compeny such a5 ours fn putting it Into
production; - .

»
"‘,‘.-.

[
Suhsaquentiy Mr. Kinnison put together sama Infnrmatloﬂ. end
“his memorandusrwlth qap - showlng thu location of the. ﬂuintana dritiing
Is nnclnseﬂ hereﬁith .

Apparently, the abjective of thelr drllling is the posslb1e southe
wost continuation of the Son Manuel ore _Zone.’ As Klnnisun notas, the
dritiing.at San Hanuel on the. southwast “d1d ‘not: -completely dalimit th&
mineral|zed zona, but the extent, uf'a:nnumlc mlnarall:ﬂ:lun was, datar-

mineﬂ
Lo T Yoy very truly, 0 L
. i
: J. “H. COURTRIGHT:
JHC fow: | SR
Enclosura - , ‘ L T,

L& JERInntson
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona

May 19, 1966

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

Quintana Minerals Corporation
San Manuel Drilling Program

Pinal County, Arizona

I recently ehecked, by means of chartered air flight, progress
of the Quintana drill program on the old Purcell group (subject area)..
The two most easterly drills are both large oil well type rotaries,
one operated by J., O, Barnes of Casa Grande, and the other operated
by a firm from Farmington, The two on the west are operated by Boyles
Bros., and consist of a Longyear 44, and a Failing 1500, The Quintana
people have consulted with Mr, Wojecik concerning drilling problems
which they are having, and from this and other statements to Mr. Welch
and you, we know that they are setting casing at about 1500 feet and
diamond drilling to about 3000 feet. '

It is not clear at this time whether their objective is to find
mineralization in the faulted hangingwall block of the San Manuel ore -
zone, or whether they are attempting to drill beneath the San Manuel
fault and delimit the southwest edge of the mineralized zone.

The attachment also shows the gross features of that vieinity.
Although I had previously thought the Purcell area should contain the
faulted hangingwall portion of San Manuel, this was based on indirect
evidence. There are three possible exploratlon objectives: (1) Quintana
may be drilling directly from the tilted conglomerate beds into the
foot wall portion, or (2) they may first penetrate unmineralized pre-
mineral bedrock before passing through the San Mamuel fault and then
into mineralization, or (3) they may find mineralization in the faulted
hangingwall portion. 1In either No. 1 or No. 2 above, the question of
lateral movement along the fault should be con51dered Our present
knowledge of their results does not allow a selection of their drilling
target.

You will find attached a review of the present state of geologic
knowledge as I understand it. Quintana data would add materially to
our understanding of the San Manuel District.

Geologic Review

The San Manuel altered zone crops out on Red Hill, where the alteration
limits on the northwest may be seen, Elsewhere the deposit is covered by
tilted conglomerate and is lmown principally from drill hole results which
have been published in detail, and secondly from publication of data learned
from the workings. The ore body consists of two nearly vertical zones,



Mr. Courtrignt {fJ) ~2- Q@ =, 1

relatively richer in chalcopyrite, which strike N 60° E. In depth they
bend together, and in cross-section form a U-shaped ore zone, The base
of the "U" plunges slightly to the southwest, The top of ore has been
modified by faults, erosion, and leaching. Very little chalcocite is
present, and the copper is largely contained in chalcopyrite.

The main hoisting shafts (3A and 3B) are 2,262 feet deep, and are
separated by a 165-foot pillar. The first main haulage level for the
block caWwe stopes is driven from the 1,475-foot level, The second level,
now in produetion, is the 2,075-foot lewvel. Mining began in the south-
east ore zone, and at this date the northwest zone is in initial production.
Reserves are calculated at about 500 million tons of .8% Cu. Mining is
currently at a rate of 40,000 tons per day.

It has long been known that the San Manuel fault, which dips about
30°, cuts across the altered zone of the San Manuel Mine. From data

presented by Schwartz (Professional Paper 256) in 1952, it was known

the fault also cuts off part of the San Manuel ore zone--which is defined
by a cut-off grade of 0.5% copper, Drilling had not defined the limits

of mineralization to the southwest beneath the San Manuel fault at the
time Schwartz published his professional paper, and as far as I know,
little additional drilling has been done., From the widely scattered holes
in that area it appears that "ore" values as chalcopyrite are more

limited and also deeper. ’

(@)

,During the spring of 1964 I did a limited amount of field work to -
determine the direction of movement along the San Manuel fault, The
exploration problem was simply this: is the San Manuel fault a thrust,
or is it a normal fault? 1If it was a normal fault, the movement down -
dip, then the upper plate which originally contained the upper portion'
of the San Manuel orebody, might lie buried beneath alluvium or older
conglomerates. I found that the San Pedro Valley, both to the northwest
and also to the southeast of San Manuel is the locus of a complex system
of post-ore sedimentation and faulting. On the basis of indirect evidence,

I concluded that the movement had been directly down dip along the San - e
Manuel fault plane. The most prospective location for the hangingwall was
within a conglomerate--covered location about three-quarter miles long

and adjacent to the main hoisting shafts at San Manuel, I estimated that

to confirm this opinion by careful field mapping would require not less

than 6 months--and perhaps it could never be supported directly. In any
event, the location of the prospective area was so close to San Manuel

and their principle facilities that the decision was made to stop further
field work.

L

The attached map indicates the location of some of the holes sunk
by Quintana Minerals Corporation now drilling in that area., Aiso, the
map indicates the very gross geologic features in the San Manuel vieinity.

Both Leo Heindl and S. C, Creasey have published recently, in both
cases they have attempted to separate the various terrestrial sediments
and volcanies into formations, and in neither case have results been
produced that would substitute for the type of mapping which we would need
to do for exploration purposes. The work by Heindl and Creasey is useful
in that it provides a place to start, but I believe that both pre-ore and
post-ore conglomerates and volcanics have, in different ways by each author,
not been differentiated correctly, The cloudburst formation as now mapped
is a particular offender in this respect. There is no doubt that the task

of providing a good separation of units would be both tedious and lengthy,



L Mr. Courtright() -3- @ v 19, 1966

The data presented by G. M. Schwartz, and supplemented by Creasey
in Professional Paper 471, would allow much of the detail of the San
Manuel deposit, including distribution of copper values, to be under- )
stood if their data is compiled in such a way that it is comprehensible.

As now presented, both writers have attempted to treat this large dissem-
inated copper deposit as though it were a large vein with assay walls,
Because there are itwo parallel ore zones, the "foot wall" of the one be-~
comes, in writing, the "hangingwall" of the other, and the terms are used
interchangesbly, They further confuse the reader with problems of direection:
example, "North end" may mean specifically a NW end, but elsewhere “"North"
may mean either a non-specific northerly direction, or a true north, All
directions are treated with thi$ same ambiguity. The data to reconstruct
most of the ore deposit, however, are present and need only to be sorted

out and redrafted into a more leglble presentation, If this is desired

for any reason, it can be done,
&\Jﬂé

,. ,/
JEK/pjc v
Attach,

cc: JHCourtright, 1 Extra

Schwartz states, P. 46 "The shape of the ore body as 1t is now understood
is difficult to describe, . . .". The person who reads this manuscript only
once will surely agree,
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