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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Ar izona 

August 16, 1973 

MEMORANDUM FOR: FILE 

KALAMAZOO GEOCHEM 

In connect ion w i t h  eva lua t ion  of  the Red H i l l s  prospect ,  I contacted 
Dave Lowell regarding the copper anomaly over the Kalamazoo deposi t  as 
reported in h is  paper (Econ. Geol . ,  Vol.  63, 1968). 

He provided a xerox copy of  the sample |oca t ion  map, s t a t i n g  tha t  the 
samples were m0st ly  r o c k ~ n  t - ~  ~hey were taken to avoid inc lus ion  
of any of the v i s i b l e  copper vein m i n e r a l i z a t i o n .  The sample gr id  spacing 
is 500 j N-S and lOO01 E-W. 

The map showed an anomalous area about 2000 j wide extending wes te r l y  
around 5000' from the edge o f  post -minera l  cover (G i la (? )  conglomerate) .  
Wi th in  t h i s  area values range from around 60 ppm to lO00 ppm Cu w i t h  
1 to 3 ppm Mo. The average is around 300 ppm. D r i l l  holes showed a 
s i m i l a r  range in copper content  from the outcrop down to the ore zone 
3000' below. Apparent ly  the p h y l l i c  zone w i t h  increased p y r i t e  was en- 
countered at  1500'-2000'  below the outcrop.  

Comparing these resu l t s  w i t h  those of  Red H i l l s  suggests tha t  i f  an ore 
zone does e x i s t  there,  i t  is l i k e l y  at  a g rea te r  depth than at  Kalamazoo. 

J.H. COURTRIGHT 

JHC:kre 

cc: J .J .  Co l l i ns  
W.L. Kurtz 





EconorMc Geology 
Vol. 63, 1968, pp. 64~-654 

Geology of the Kalamazoo Orebody, 
San Malmel DisLrict, Arizona 

j .  DAVID LOWELL 
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AMERICAN SMELTING AND REFINING COHPANY 
Tucson Arizona 

March 10, 1967 

~C. K~ E. Richard, Chief Geologist  
A~er;can Smelting and Ref in ing Company 
12Q Broadway 
New York, N. Y. 10005 

KALARAZO0 COPPER DEPOSIT 
QUlNTANA MINERALS CORP. 
PIRA COUNTY, ARIZONA . . . .  

Dear S i r :  

Since my report  of  December 21, Quintana completed 5 more holes, 
~ : ~ n g  a to ta l  of  22 holes through the ore zone. Two holes are in 
~cQg~ess. 

The northeastern par t  of the ore zone is now d r i l l e d  out on a 
600 foot  g r id .  This has resul ted in no appreciabl~ change in the ore 
reserve above sea level (depth of  3500=). D r i l l i n g  to the southwest 
has not yet de l imi ted the ore zone. A cur rent  hole (No. 43) over 5400 = 
from the northeast  end of  the deposi t  encountered ore a t  4250 = , 

The to ta l  reserve was increased from 500 m i l l i o n  to 600 m i l l i o n ,  
but the grade remains approximately the same at  .75% Cu. 

Considerable d i f f i c u l t y  has been encountered in attempting to 
d r i l l  below 3000 a wi th the heaviest  diamond d r i l l  r igs ava i lab le .  One 
hole was f i n a l l y  abandoned at  3000 = a f t e r  several unsuccessful attempts 
tc: extend the hole.  Current ly  they have only 2 r igs operat ing which 
are heavy o i l  well type ro tary  r igs adapted to cor ing .  

Rock temperature measurements show 103°F. at  a depth of  3500 I .  
From 30001 to a depth of 45OO I , the temperature gradient  was determined 
to be 10 per IOO I , or i l 8 °F ,  a t  4500' depth. This grad ient  is repor ted ly  
s im i la r  to that  encountered in the San Ranuei Mine. 

JHC/kw 
cc: KERichard ( ix)  

TASnedden 
RFWelch 
RBHeen 

Yours very t r u l y ,  

. H. COURTRIGHT 

, ~i I 
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January 11, 1967 

J, H, COURTRIGHT/ 
J.  E. KINNISON 

PREPARE ANSWER8 ~ H A N D L E . . . . . .  

F ILE_. . .~ ._  INITIALS-- L ' . ,  ~ 

. . . .  

SAN HANUEL FAULT 
D i rec t i on  o f  Displacement 

I s tud ied in the f i e l d ,  dur ing  the spr ing o f  1964, the San 
Hanuel f a u l t ,  and concluded t ha t  i t  was a normal f a u l t  w i th  the 
throw d i r e c t l y  downdlp. Hy reason was an I~ indi rect l lone.  

s i m i l a r  f a u l t ,  11 mi les nor th  o f  San Hanuel, and approx- 
imate ly  p a r a l l e l  to i t ,  is c l ean l y  exposed near the j u n c t i o n  of  
Putnam and Camp Grant washes. Shear cleavage in the f a u l t  zone, 
and a n t i t h e t i c  tension j o i n t s  i nd i ca te  the movement, and a second 
exposure conta ined beds o f  J~Gila Conglomerate j~ which could be 
matched and showed a s l i g h t  normal s l i p  in these tens ion j o i n t s .  
Xerox copy of  my f i e l d  sketches is a t tached.  

The San Hanuel f a u l t  is best exposed in Smelter wash, 3 miles 
southwest of  the mine, Jo in ts  in the I~Gila~l are most numerous near 
the San Hanuei f a u l t ,  and dip in the d i r e c t i o n  o f  tens ion .  Th is ,  
compared to the Putnam wash f a u l t ,  seemed s u f f i c i e n t  to regard the 
San Hanuei as a normal f a u l t .  Su l f i des  (most ly p y r i t e )  in o ld 
churn d r i l l  holes on the Purce l l  group, considered also. w i th  a 
few NE f i s s u r e s  w i th  s e r i c i t i c  a l t e r a t i o n  add a l i t t l e  l i v e  l i m o n i t e ,  
Seemed ra the r  conc lus ive  tha t  the f a u l t e d  segment o f  San Hanuei was 
on her c la ims,  downdip above the f a u l t .  

J~ t tach..,nent 

J.  E. K'qNNISON , 
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D e a r  Mr .  Snedden's'~'~i . . . . . .  

A t t a c h e d  i s  • c o p y  o f  M r .  T i t t m a n n  t s m e m o r a n d u m  o f  
D e c e m b e r  2 9 t h  c o n c e r n i n g  Mr .  C o u r t r l g h t t s  r e p o r t  o n  t h e  ".' 
K a l a m a z o o  c o i ~ p e r  d e p o s i t .  I h a v e  n o t  a s  y e t  r e a d  M r .  
CouEtrlght i s report. I would ~preciate your thoughts on 
t h e "  s u b J e c t .  

:. .. You w~ll. note: that Mr. Hennebach has suggested 
a possible Joint venture with Newmont because of the facili- 
ties they •could contrlbute in regard to water, railroad, 
e t c . ,  ,:: ' . . , • , ,. " 

. . . .  I t  i s  M r .  T i C , m a n n ' s  t h o u g h t  " t h a t  N e w m o n t  o w n s  
the railroad,, ,If th~s is the casej please try to determine 
how wemlgh¢ ,handle our concentrates and incoming supplies 
to ~he main llne.. Also, what are your thoughts concerning 
the availabil~tF of .water for a large milllng operation? .:•-:i' 

. . . .  V e r y  t r u l y  y o u r s ,  ~:' 

..... :... ,....~, C .  ~.  ~LSo~" 
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Mr. C. P. Pollock 
BUILDING 

NEW YORK OFFICE 
December 29, 1966 

.,~ .~ p. pohL~__Y.u-~ 

Mr. Courtright~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 fewlarge 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 orebodymay 
develop in size to the point where we would want it alone. 

ET:mc 

CO: RDBradford 
~lllennebach 
CENelson 

E. MCE. T~T ~T~NN 
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N~q YORX OFFICE 
D~cember 29, l~86 

Mr. Courtright=s report on the Kalamazoo copper deposi~ 
is very interesting. As you ~int out, considerable further 
dri~.~n~ w~ll be necessary to.~elinaat~ sufficient tonnage and 
to f~x the grade before more ~nan prel/~minary consideration 
can be given. The fact remains, however, that this is probably 
one of the few large unexpZ~ited porph~Tcy deposits in ~ne United 
States containing in the neighborhood of fifteen p:~un~ of 
cop~er per ton. 

if it should develop into an orebo~ of ~00 co 430 mill±on 
tons it will have a very sigrificant value over ~he long puLL. 
Consequently, we must give it consideration and ~ ~ri:A< we 
should tell the Quintana people that we are interested in ~h~ir 
further exploration work. I presume that there will be oLhe~ 
mining companies interested in this. Consequently, we should 
keep in close touch w~h the Quintana people so that nobody slips 
in ahead. 

Fm. Hennebach has suggested a possible joint venture %i~h 
Ne~v~on~ because of the facilities they could contribute in the 
way of water, railroad, etc., and tlue facilities we could contri- 
bute in the way of smelting and refining plants. This ray oe 
the best way to tackle it. ~ the other hand~ "~he oceboay ~ay 
develop in size to the point where we would wan~ it alone. 
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MQJ. H. Courtright 

SOUTHWESTERN ORE PURCHASING OFFICE 
Tucson Art zone 

December 9, 1966 J. E. K. 

Mr. A. L. Hatch 
Manager Ore Dept. 
NEW YORK OFFICE 

Dear Sir: FEB 14 ~67 
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 
Minerals Corporation have had many conversations with me on 
their subject of mining in the Southwest and other pertinent 

interests of Quintana. 

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 their inexperience and no mln- 
ing organization at all, were interested in letting operating 
companles 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 
why we had not been given an opportunity to evaluate the mine 
as I 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 
bloc]< caving had this knowledge. This could be iheir'neighbor~ 
San Manuel; Miami Copper k or Anaconda Company. 

According to Thompson the ore ranges in depth from 2500 to 
5000 feet. From results of present drill holes (16) it 
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Mr. A. L. HatCb--Quin%ana Minerals .Corporation "2" 

indicates one-half billion tons of ore which Wohld be similar 
in nature to the San ,Manuel ore body. .' 

On. December 7~h I received a telephon~ eal~l, from R0n Thomph0n ' ; 
of Houston at~whleh tlme he ~'eported Quxntana had an e×ecu- 
%lye mee~ing~sihce o retu?ning from 'Tucson and 'ha~ 9pp~oved the, ; ,- 
offer ~to submx~engineering data. available on thetiSSan • , 
Manuel P~o4ect . t O  ASARC0. He again a~polegized/!~folr~ ~i~b~ana"s". , 

and r&f~eea£ed'-hfs company has DOT ma~e any. ,e~mmi~.eig~ ~nQr " ,::[, 
negotia[ted in any way re% ~ someone to 0pe~a~te tHei~r pr0p.epty. ,,, 

I advised H~. Thompson ~hat his geologist, Daqid iL0%$1e,il,, ,had, 
been in"~bUch~ w~th Ha?old Courtrigh~ and £ha~ ' w  e were, !bo~ini 
forwa~'d ~o the .examination of ZhiS~ engineering, data. As~ of 
today Cohrt~i~b~ has ?eviewed Davld Lowe!l's.data, and- I.am, 
sure will have :his 'own comme6ts ~ on thi's p~opein~yi' ~ 

../IInasmuch as I feel ASARC0 missed obtaining: the San Manuel o~e 
deposit by shee? neglect, I am bringing %hfs ~t0 -t~e a~%enti0n 
of evez'y~nethat perhaps here is ahe~her San,Manuel Mini. 

• Yqurs very t~u!y~ 

/ 
i Cc : ZH~LTi~tmann 

' L : R L H e n n e b a c ' h  " ' 

. ~ Wi~.Rqul.i.la~ ' . ' . 

, ~  T J w ~ i a .  s " ! , ~ .  . .. . . . 
,~ ' JHC0u~¢ii'ghe ' , ' 

, ' '~ " ' ,,.",,'.i:" ' ""' , ' " • ',"!'", / '  i/i! • " "' 
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Ooor, S~r; ~ - "  
• - = 

R e c o e t l y : f i r ~ . R ~  "rho=ps(~n,, Chief  Geo~ogls:t'of.~(~i~|nt~n~. = 
Texo,,s.ol)-cA~p.~.ny;.~can~,~ In to d i s c u s s , t h e i r  CirrJ~t~J e ~ l o ~ a t t o n  In ' . 

O, nCOu~re~]  o ~ : g r e d e  c ~ p e r  rather'el I~xation h e . s e n  "200Ot-~O00 f 

T ~ s o ~ :  ~ ¢ . ~  that  should they d e v e l o p ~ n  orebud x they 
~oui~ | i k ~ - ( o - . i ~ t e r e s ¢  8 c4~Jpeny su¢h as o u r ' s  I,n p u t t i n g  i t  I n t o  
:prOduct|on; ._ 

Subso(luently fir; K|nn[so~ put  t o , e t h e r  s ~ : | n f o ~ t i o ~ ,  end 
h ~ s  m e ~ o r a ~ ( l ~ : ~ I t h  map,sho~Ing the 1~ .a t lon  o f  the~'~Lu|h-tane d r i l | I n g  

Is enclosed h e r ~ | t h .  

Appar~'ntlx,  t~e o b j e c t i v e  O f  t h e i r  d r l l l  ih 9 Is th'e ppsslble  sou t~h- 
~ s t  con t inua t ion  o f  the Sbn Hanue! ore zone. As Kl[nnlsen noEos, the 
d ' r l l l lng_~ut  S~sn V~n.-' l  ~ the. southv~,s t~td  " r~ t~conple te ly  dat ' lmlt  ¢ ~  
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AMERICAN SMELTINGAND REFINING CO.ANY 
Tucson Arizona 

May l9, 1966 

TO: J.H. COURTRIGHT 

FROM: J.E. KINNISON 

QuintanaMinerals Corporation 
San Manuel Drilling Program 
Pinal County, Arizon a 

I recently checked, 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. Wojcik 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 thegross features of that vicinity. 
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 exploration objectives: (1)Quintana 
may be drilling directly from the tilled conglomerate beds into the 
foot wall portion, or (2) they may first penetrate unmineralized pre- 
mineral bedrock before passing through the SanManuel fault and then 
into mineralization, or (3)they may find mineralization in the faulted 
hangingwall portion. In either No~ 1 or No. 2 above, the question of 
lateral movement along the fault should be considered. Our present 
knowledge of their results does not allow a selection of their drilling 
target. 

I 

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 known 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, 
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relatively richer in chalcopyrite, which strike N 60 ° E. In depth they 
bend togetlYer, 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 ca~e stopes is driven from the 1,475-foot level. The second level, 
now in production, is the 2,075-foot level. Mining began in the south- 
east ore zone, and at this date the northwest zone is in initial production. 
Reserves arecalculated at about 500million tons of .8% Cu. Mining is 
currently at a rate of 40,000 tons pe r day. 

It has long been known that the San M2nuel fault~ which dips about 
30 °, cuts across the altered zone of the San ManuelMine. From data 
presented by Schwartz (ProfessionalPaper 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? If 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 Mauuel 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 ~ ~ 
Manuel fault plane. The most prospectiv~ 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. 

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

Both Leo Heindl and S. C. Creasey have published recently, in both~ 
cases they have attempted to separate the various terrestrial sediments 
and volcanics 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 byHeindl 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 clohdburst 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. 
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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- 1 
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 two parallel ore zones, the "foot wall" of the one be- 
comes, in writing, the'~angingwall" of the other, and the terms are used 
interchangeablyo They further confuse the reader with problems of direction: 
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 ~s 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 legible presentation. If this is desired 
for any reason, it canbe done. ~ ~ f  . j ~ ~  

/~OHN E. KI~NISON 
U J 

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






