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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Ar i zona 

November ] 3,  1 964 

0 

Mr. C. E. Nelson, Vice President 
American. Sme]ting:and Refining Company 
120 Broadway 
New York, N. Y. }0005 

Dear' Sir: 

This is a copy of:"the results of the molybdenum coraposltes 
of the Mission ore deposit which i mentioned to you on the phone 
the other day, -. 

The compos|tes were made-up to  conform to four d i f f e r e n t  
rock types and each one represents a sizabte b|ock of  ground. The 
i r regulari ty of the dlstr lbutlon of the moly is l a rge ly  masked 
by the targe size of each composite; however= you w i l l  note that 
the moly content varies from a low of ,003 to a high of .081, 
|n general I t  was evident 'in the core logging that (an occasional 
spot assay for moly was run) that the moly value was more uniform 
in the west one-half Of the deposit than in the eBst one-half 
where mining is now go|ng.on, 

Yours very t r u l y ,  

JHC/j k 

J. H. COURTRIGHT 

. / 
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Mr, R o b e r t "  G a l e  :~ ' ;  '::~:. 

$ tanfo.rd~,. 'Ca. 1 i f~)~n::i. ~:a#- )<j 

Dear Bob: 
: - . ' . :'i;.t'. ° 

Th i s ~ i  11 ac;khowTei~ 
of S p e c t r o g r a p h l d  pl,~'~e~ 
broken in-t,ransi t:. , . .  ,,-. 

p ~ o b a b l y  wiq 1 l~e"a-ss|'g~ 
p robab t y f i"rs.t:  spen:d: ~b~  
the f i e ~ d  variO~is"mine~h'~ 
o,,r exp t o r s i  ion. 
extend t o  June: o f  heX:i: i 
d i s s e r t a t i o n  by the  end' 
wou I d '! then  ?be ava i"I a~bi e 
f l e l d  s e a s o n °  >` '~" .... "'i ~ 

As i u.nd!e~cs t a . # d  Ft 
S~ah. ford  to . . . .  . . t h e '  N d F t ~  

NoT ~hwes .~. fa te ' r  to t~:e " - " :  

JHL.. :K .~:_ 

co" K ER~ c'h~ r:~ 

Mine ib~ mei:.i 

, " i L " . - 

..; ' " : 

~.~7~.~, ~` . ? . 

i 

: i : ' ,  " " • ~ , 

2 

r " '  : i  " 
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)er  6 a d v i s ] n g  o f  r e c e : | p t  
~at  Se~e..;of them i~were 

k ; ;':;::i" t s- .>':,, " . 
a d v i s e d  t ~ a t  you  

F:~'~j:~', Howev.er.,. you shoul d 
!he- .$~th-wegt s t~dy.! ng t n 

t t e r  acqua~-.nted wi.th 
hii:# :awa rde:d to .you w11 ! 

~rk oUt a i [  " icjh't as you 
~i~egl~nffLr~.~ o f  t t i e  summer 

.'s ~for coming to Tucson and 

~ou, s v~er¥ t r u l y ,  

nal ,  ~a f f a . n  g.eme ~, t ,  ;g u bj ec ~ t o 

i e n e s i ] s  o£ .NL~. !B ,~On C s p p e ~  ~ 

J, H:. C'. ~':' 
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~',~£~, ":CAN S~IELT t NG AND REF i N I NG COHPA~IY 
Tucson " - Ari zona 

October 3, 1963 

,~4 l'S S t ON ARfj ! LL I TE 

Since. (he f i r s t  of the year ,  the 14ission mi]1 averaged j u s t  over 20,000 
tpd on e feed averaging about 2 ~~/o a r g i | | i t e .  As E understand i t ,  t h i s  rate 
is l .... ~,_/~ h igner  than ind icated by 9 r ~ n d a b | ] i t y  indlces of around }2 fo r  
tact i te-horb '~fe ls  ant 15 fo r  arg i l t : i l ce (baSed on a reset of  P[ma a r g i ! i i t e ) .  
In adoit ion, day to (Jay fluctuations of the ar~i}.]L/ce content --- say from 
z~ro to 73,~ ~ave not shown ~orrespono~ng f luctuations in the 9rincine 
rate, inQi~ating that ei ther (1) the srgi:].Iite mined recent|y ~s softer than 
the average for  the Hiss ion,  Or (2) tRe P~m~ campl.e ,,,.,as harder ( in te.rms of 
g r i n d a b i | i t y )  Lthan the f41ssion average. 

~4r. ~,~nn~son and i v]si"ted the M].ssio~ p l t  September .,J~'~. [~r. Anza|one 
showed L~s the areas which produced ~lost of the a r 9 i ] i i t e  m~ned in the past 
few months .... the south end of the 2770 bench ant', the southwest p~rt of the 
2830 bench. ~,qi[h the exception of very minor amounts of tact~te and andesite 
dike rock, the mal;eria~ exposed is composed entire]y of essent,ia]}y typi,';a] 
argi|ljte. In oar opinion it iS representative of ~O to 9,0~'~ of the rock so 
classif ied in the Hission ore reserve; accOrding]y ~t ~s conclu~4ed that the 
dif'Ferenc~ in mi l l  capaity between the predicted and actual ~s at  least in 

p a r t  cu~; to a somewhat h igher degree of  metamorphism ]n the Pima a r g i l l i t e  
than e x i s t i n g  in the MisSion a rg i | l ,  i t e .  

~.ha ~ 0 i ;  is OUr conc!usion . . . .  the past .. months mll l  incj experience for 
a r g i ] ~ i t e  can be used in Torocast~ng produc t ion  rates ~ ~  w i th  the reserva-  
t i on  that something | ike IO,~ of the remaining a r o i | i i t e  may be somewhat 
more d i f f i c u l t  to grind, s~y equivalent to the .Piton a rg i1 l l t e  with ~r 'Index 
of  16+, 

JHCl]k 
cc: NWeiss 

RBHeen 
JDVincent 

KER i ohard 
JEKi ,~n~ son 

Jo H; , ,O IJR~ , IGHT~ 



0 
AMERICAN SMELTING AND REFINING COMPANY 

M I N I N G  D E P A R T M E N T  

- O R E  T E S T I N G  A N D  
A S S A Y  L A B O R A T O R Y  

TELEPHONE 532-7917 
G. G. GUNTHER, SUPERINTEND'~NT 

P .  O. B O X  8 9 5  
E L  P A S O .  T E X A S  7 9 9 9 9  

Sept. 26, 1963 

Mr. J. H. Courtright, Chief Geologist 
American Smelting and Refining Company 
8!3 Valley National Building 
Tucson, Arizona 85701 

Dear Sir : 

3. H, C. 

,OCT 1 1963 

With reference to our phone conversation a couple 
of days ago this will advise that I am mailing you today, by 
parcel post, one package containing twelve developed 
photographic 4" x lO" plates. Eleven of these plates show 
the spectra of the 153 pulps, which, about a year ago, 
formed the basis for the semiquantitative spectrographic 
analyses made and reported by us to Mr. K. E. Richard in 
line with the instructions in his letter of September 24, 
1962. The twelfth plate, marked "Spark Test", was merely 
added for better support of the odd plate left over after 
ten of the eleven plates had been packed, back to back, in 
pairs in the respective slots of the box. 

Relationship between plate and (El Paso) sample 
number is as follows: 

Plate Number Sample Number (as shown in our report) 

433 1311 - 1323 incl. 

1343 - 1344 - 1345 - 1346 and Fe Spectrum 

434 1324 - 1325 - 1326 

435 1327 - 1342 incl. and Fe Spectrum 

436 1347 - 1364 incl. 

437 1449 - 1463 incl. 

438 1362 - 1363 - 1361 

1364 - 1378 incl. 

439 1379 -  394. 
(Exposure #17 not part of the Mission samples) 
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Plate Number 

44o 

441 

442 

443 

S araple Number (as shown in our report) 

1395 - 1412 
(Exposure #18 not part of the Mission samples} 

1413 - 1430 incl. 

1431 - ±44  incl. 
(Exposure #19 not part of the Mission samples} 

Eleven spectra of the rock specimens for which 
Mr. Richard had requested chemical analyses - 
our letter of i/~/63 

From the spectra on Plate 443, and on the basis of the 
corresponding actual chemical analyses, we prepared the standard 
curves which, in turn, were used for the semiquantitative 
evaluation of the 153 samples on Plates 433 - 4[,2. 

Should Mr. Gale wish to prepare standard curves for 
the Ebert instrument i understand he is working with, please 
advise so, as we still have on hand a small amount of pulp for 
the eleven samples shown on Plate 443. 

All the samples analyzed by us spectrographically 
in connection with this Mission project a year ago, were mixed 
with a lithium carbonate buffer containing palladium and gallium 
as internal standard elements. 

Yours v e r y  t r u l y ,  

G. G. Gunther 

GGG/cb 

JHCour tr ight -x 
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September 24, 1963 

0 

Mr. Robert Gale 
School of  Earth Sciences 
Stanford Univers=~ty 
Stanford, Cal i fo rn ia  

Dear Bob: 

I have your l e t t e r  of  September 17, with questions regarding spectrograph 
"standards,, and so fo r th .  

I talked to Mr. Gunther by phone and learned that  the i r  spectrograph is 
a Bosh and Lomb dual=gra~ing type which uses 4 x 10 g|ass p lates.  Since the 
results were labe|ed semi-quantltative, the "standards~ would not be as good 
as those for  s t ra igh t  quan t i ta t i ve  determinationS. He agreed to look back 
in the f i l e s  and t ry  to get some information on the i r  "standards",  and a|so 
to send the p)ates to me here fo r forwarding to you. 

B be)ieve that it probably can be arranged to pay for spectrographic work, 
say not in excess of $300, I f you could provide us with a statement showing 
the number of  determinations and the amount due along with a copy of  the 
resu ts.  

Regards, "- 

Jo H. COURTRJGHT 

JHC/jk 
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~clhool of Earth Sciences, 
Stanford Unlverslty," 
Stanford, California. 

September 17, 1963 

Mr. J.H. Courtright, 
Chief Geologist, 
S.W. Exploration Dept. 
ASARCO 

Dear Harold: 

J. HoC. 
SEP iS 

Thank you for your letter of SePtember 13, and also 
for the Dulps, which arrived today in Rood condition. The fact 
that there are no pulps available from Hole 107 does not matter 
greatly. 

Dr. Park is still away from the school and on think- 
ing over the matter of financin~ the sDectroFraDhic work, it 
seems it might be easier to cover costs in the manner you sug- 
gested, if there would be no Darticular problem at your end. 
I wondered how the matter of billing snd Dayir~7 costs would be 
carried out? Could the School keen an account of expenses an4 
bill you for same? 

I also have some questions concernin~ the spectro- 
graphic work done by the E1 Paso lab on those ~ission samples 
which i sent to them last year. If possible, I would like to 
know more about the spectrographic method of determination 
which was used so that I can correlate my work with theirs. 
Information on the "standard~, which they oreDared might be~ 
useful and if their-~ta is recorde~ on Dhoto~ranhic o]ates~ 
I wonder if I might be able to use any of the l~tter. The ~ 
spectrographic equipment here, a 3.& meter Jarre!l-Ash sDec-/~ 
trograph, may be of the same general type as that used st El 
Paso. If there is anythin~ you can lesrn relatin~ to these 
questions, or if it would be possible,~throu~h you, for me 
to write to the E1 Paso lab, it might held the work here ouite 
a bit. 

Thanks again for your helD. Valerie and Ann msns~ed 
to make it uD to Canada, for ~ little rest, so I'm TouFhin~ it 
here. 

Yours truly, 
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<'-September II, 1963 

0 

Hr. Robert Gale 
School of  Earth Sciences 
Stanford Un ivers i ty  
Stanford P. O, 
Cal i f o rn l a  

Dear Bob: 

We are sending you ltoday by Insured parcel post pulp samples from 
the Hission as l i s t ed  In your le t ' te r .o f>August28 ;  

Pulps of  Hole No. 107 could not be found. Hope th is  omission w i | l  
not be serious. 

Have sent your paper on Paragenesls of  Mission m~inerals to New York 
w i t h  ins t ruc t ions  to return i t  here f o r  forwarding to you. i t  Is an 
exce l len t  piece o f  work and we would l i ke  a copy. I 'm aware that  producing 
ext ra copies involves time and expense, so perhaps th is  can be arranged 
for  a f t e r  you return to work fo r  the company. 

Ny best to Va|er ie.  

Regards 

J. H° COURTRiGHT 

JHC/jk 
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1171 Noel Drive, 
C " Menlo Park, al!f. 

Mr. J.H. Courtright, 
202- Suffolk Drive, 
Tucson, Arizona. 

D 

/ 

Aug. 28.1963 

Dear Harold, 

I hope you wont mind me writing to you with some 

~ uestions concerning my work here at Stanford. I thought it 
est to write to you because we heard that you were slated 
to become Chief Geologist. 

I've managed to keep busy without doing any s~ec- 
trographic work, so I didTnt put in any more requests for those 
core-pulp rejects from the Mission core lab. Because time is 
lacking and spectrographic work is more expensive than I imagin- 
ed, I've Kreatly reduced the number of samples that I wou!~ 
llke to run. I~!l list these below in hopes that there stl!l 
may be a possibility of obtaining a small sample of each oulD 
in the intervals. This would be between 150 and 200 samo!es. 

Hole No. Interval 
24 530-570 and 630-720 
~ 3~o-4o0 

300-400 
87 270-310 
I00 65o-87O 
106 250-350 
i07 4~0-$50 and &90-540 
121 460-550 
128 530-640 
130 23O-4OO 
!63 ~00-600 
M-l? 265-315 

I'm sending under separate cover a rewort which 
I prepared for a course given by Dr. Park. It was to be ore- 
pared in a manner pointing out exploration possibilities so I 
included some highly theoretical targets for this reason. I 
wanted to know if there would be any objection to turnin~ in 
this report to Dr. Park for him to keep on file with similar 
student reports, as this is what he requests us to do for the 
course. 

On the subject of what is Dermissable, if I should 
be requested to give a lecture on Mission geology before the 
school geology club, would it be okey if I ~ave a talk similar 
to that presented at the A.I.M.E. meeting last year? 

Finally, Harold, I wonder if you can hazard an out- 
look on what the .job possibilities with the com~an7 will be a- 
round the end of the year. I'm going to be pretty eeger to ~o 



@ 

@ to work when I finish here, or I may even have to break off 
before finishin~ if thin~s get too lean financi~1]y° 

tions Harold. 
the family. 

Thanks for any help you can ~ive on these cues- 
! trust everytbinu is ~olng well with you and 

Yours truly, 

/jA- 
/ 

@ 
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Hr, Bob ¢~le 

l ~ n | o  P a r k ,  Cel~fornia 

Dear B o b :  . - 

Paul Elmon handed me your not:e requesting cer ta in  Chin 
sect;ions. Hone of. us here krtows where these sect;ions ere i f  
you do not hove Lh~a. They may bs here ~ w h e r a  ,and wtt | 
turn up eventual ly ,  in Lhis case g wou]d forward ~;h~m to you. 

The he×t: t;in~ l ,~m at: M|SSi~ ~ w i l l  see i f  anyone ¢here 
knows about these sect ions. 

We have not-~ yet had t | ~  to 5or¢ out: Che pu|p samp|es 
m~nt|oned in your ie¢¢er of  January 27~ but we w i l l  t ry  to 
select  Chose pulps some¢ime in t~he near future.  

l . t r u s t  your sLudles are proceedtn 9 s a t i s f a c t o r i l y .  

YOurs vet 7 t;ru|y~ 

KR/kw 
¢c: JEKI nn Ison 

KEHYOH R ] CHARD 
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1171 Noel Drive, 
Menlo Par#, Calif. 

January 27, 1063. 

~r. ~enyon Richard, 
Chief Geologist, 
Southwestern Exploration De~t., 
ASARCO. 

Dear Ken: 

.,v 

Jo ~4.C: 

JAN ~ 9 t963 

Thankyou for your letter of January 21, and the thermo- 

fax conies of the analyses As it hanoens , ~ss~on di~ send 

a copy on to me also. 

I would like to obtain more wul~ samnles in order to 

carry on the s~ectrograwhic line of znvestl~at~on , if it is 

possible. ! ~icked out 23 holes, in addition to the ~ which 

were analysed by E1 Paso, which I felt would ~ive a fairly 

even coverage of the main ~a.rt of the orebody. These are 

as follows: 77, !0~), 9~, 5~, 102, 97, ~, CDH I, M-~3, ~.~-72 

163, M-39, ~-17, 92, !58, 8?, Io% 119, ~0~ 121, 123, 129, 

150. It wouldLinvolve quite a bit of work to take a small 

portion( an ounce) from each assay run down to the basal, 

barren marble, which is what I did for ~L, 106, ~l an~ 130, 

the holes sent to El Paso. It's ~robable the information / .... 

f would be just as good if only every Other run were ~ict~ed out. 

Possibly even this would take more time than you h~ve ~vai]~b]e. 

Thanks again for obtainin~ the swectro~ra~hic and chemlc~! 

analyses from E1 Paso. ! howe I can really start to work on 

this material soon, I'm still in kind of an or<anization ~er- 

iod right now. 



I hope everything is going well for you. 

my regards to Harold and everyone else. 

P ] . e a s e  ~ive 

Yours truly 

This is a sketch showing what I had in mind for drill- 

holes covering the orebody. ~. 
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January 21, 1963 

. . . . . . . . . . . .  I . . . . . . . . . .  

0 

Ni'.~ Bob Gale 
l |T !  Noel Drive 
f~en)o Park, Cal i forn ia .  

Dear Bobz 

MiSS.IO  A.I  YSE$_ 

I am sorry that  ! missed ta l k ing  to you again before you 
l e f t ,  

Enclosed are thermofax ¢op|es Of- the". f lnat  analyses from 
our E! Paso lab. YoU..~re marked for  a copy.= but I have in mind 
that your Copy may not ever get out o6 MIsslon, 

Harold mentioned that  you ~anCed some ~ddl t |ona l  pulp samples 
to carry on spectrographic ~ork at Stanford, We w i t |  probably have 
a man ava i lab le  w i th in  the next coup]e 'of  weeks tO check in to the 
matter o f  pulps and core re jec ts  in =the R|ssion lab. ~f you cou|d 
glve me a l i s t ' o f  the pulp-~amples.you w.Il i be interested tn, we 
can probably get such mater ia l  sorted out at  that tl.me. Therefore, 
I L~uld appreciate having th is  I . is t  from you prompt ly,  I f  th i s  
Is not feas ib le  f o r  you, we w I l |  Just have to wa i t  u n t i l  some la te r  
date. 

Best regardsD and good ).uck.in yoUr. for thcomingwork ,  

Yours very t r u l y ,  

KRlkw 
Enc|osures 

KENYON RJ GHARD 
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AMERICAN SMELTING AND REFINING COMPANY 

O R E  T E S T I N G  A N D  
A S S A Y  L A B O R A T O R Y  

T E L E P H O N E  5 3 2 - 7 9 1 7  

G. G. G U N T H E R ,  SUPERINTENDENT 

M I N I N G  D E P A R T M E N T  

READ AI~D ~ ~ I -  

Mr. K. E. Richard, Chief Geologist 
Tucson Office 

P. O.  B O X  8 9 5  

E L  P A S O ,  T E X A S  - 

zone 45 

Dec. 3, 1962 

MI~SION ANALYSES 

@ 
Dear Sir : 

With reference to your letter of September 24, 
1962, i am enclosing the report of our Chief Chemist, iv~r. 
H. B. Nicholas, covering the 1%3 pulps from the IVlission 
deposit, submitted by you for semiquantitative spectro- 
graphic analyses. 

In line with your instructions principal 
elements reported on are: Ag, Fb, Cu, Fe, Zn, ivlo, Ca, 
K and Mg. AdditiOnal elements of possible value or 
interest as noted during the evaluation of the photo- 
graphic plates, are mentioned under "remarks". All assay 
values shown in the report are believed to be correct 
within a range of +--50% of the respective amounts present. 

The chemical analyses of the second group of 
samples are all but completed and will be reported within 
a week or so. 

Copies of Mr. ~icholas' report are being mailed 
to the persons shown as receiving copies of this letter. 

Yours very truly, 

i .i 

G. G. Gunth e r 
GGa/cb 

CPPollock 
DJPope 
RBMeen 
RGale 
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SPECTROGRAPHIC ANALYSIS REP0 

SEMIQUiNTITATIVE RESULTS , Z 

Lab 
~ I  0 " DH Depth 

131Z 24 240-249 

1312 24 249-257 

1313 24 257-268 

1314 24 268-278 

1315 24 278-287 

-1316 24 287-297 

1317 24 297-306 

": : 1318 

1319 

/1320 

132i 

" I 1 3 2 2  

1323 

1324 

24 " ~306'3 ~81 "I 

24 318-326 

24 326-335 

24 335-345 

24 345-354 

24 354-362 

24 362-372 

Ca .% 

.2 

.22 

.14 

.I 

.15 

.O 

.0 

.12 

2 

3 

2 

1.5 

2 

2 

2 

. 3 -- I 3 0 5 

• 2 12 " 

. 1 2  2 0  

.i 16 

. ].2 14 ~ 

.0 25 

ELEMENTS 

• 55 2 

,75 2.4 

• 17 1.9 

• 23 2 

• 38 2 

• 13 1.3 

.23 1.7 

• 33 3.5 
• I 

4 ~ Y ? 

• ~7 1.7 

.17 2 

6 .3 .o35 

4 • 3 .036 

4 

2 • 3 "017 0 

2 

6 

6 

• 4 ° .05 

-4 .68 

-4 " ."T .o8 

. b ~  zn ?o  

• 003 nil 

<, 001 nil 

niI " nil 

.,, nil .G ..... nil 

nil -nil 

nil nil 

nil ~. nil 

6 

<.I 

.I 

<.i 

• 0 4  .. 

.4_ 

1 

-I 

.~ nil~ nil 

.'0~0 <.00! nil 

.040 ~ nsl 

Remarks 

• 15 1.9 

.I 

<.I 

• O7 .6 ~I 

1 

1.5 

-3 

.o7o 

.070 

.045 I 

nil .... 

.% W nil 

<.001 nll 

@ 

@ 

1325 24 372-380 .13 12 • 09 1.5 .i .3 .05 <.ooi nil 

1326 

1327 

1328 

24 3~o-391 .24 

24 391-402 .15 

24 402-410 .0 

j . : .  - .  

8 -34 

5 .4 

2 .15 
/ 

L 

. o  

3 

2.9 

3 

1 

,I 

2 

.2 

.4 

,3;, 

.o8 <.ooi nll 

• 065 nil nil 

.14 ~001 nil 

- dz- 

• , _ • 
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Lab 
No. DH Depth Ag -I0z 

CIa  I i i~i i C u ~ I 

@ 
E L E M E N T S  

F e ~ K ~ Mg % Mo P~ ~ zn % 

@ 

Remarks 

1329 24 410-418 .0 5 .17 3 5 -3 .085 nil nil 

1330 

1331 

24 418-427 .15 

24 427-433 .14 

2 .34 2.5 

1.5 .23 1 . 1  

7 .2 

7 .2 

.085 

.I 

~.001 nil 

~. 001 nil 

1332 

1333 

1334 

1335 

!336. 

[I I 1337 

!338 

1339 24 

134o 24 

1341I 24 

1342 24 

1343 24 

1344 24 

1345 24 

" ~ I 433--439 

24 439--451 

24 451-46o 

24 460-468 

24 468-477 

-8 24, I-477 4 7  

24 487-495 

495-5o8 

5 0 8 " 5I~ 6 

516-525 

525 -534 

544-557 

57~-584 

5~4-591 

.13 

.0, 

.0 

,0 

..0 

~0 

.0 

.i 

.0 

.I 

.i 

,0 

.0 

2 

.3 

l ,  5: 

1.2 

.5 

4 

3 

2.5 

.9 

I5 

4 

5 

7 

1.5 

.22 

.2 

.21 

.16 

-17 

.27 

.28 

.23 

.06 

• 025 

nil 

.76 

.28 

nil 

1.9 

1.2 

2 

1.5 

1.2 

1.9 

1.5 

1.6 

.85 

2 

1.6 

2.7 

.38 

2 

7 

• 5 Z 

7 

6 

5 

6 

4 

4 

4.! 
nil 

nil 

.I 

.5 

.5 

.2 

-3 

.2 

.2 

o2 

.3 

.2 

.3 

.1 

.3 

.4 

3 

-4 

.3 

.16 

• 065 

,085 

.070 

.18 

.055 

.085: 

.053 

.o45 

.06 

.045 

.035 

.2 

.06 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nll 

nil 

nil 

nil nil 

nil <: . . . .  nil . ~ , " '  

~.001 

~.001 

nil : 

nil 

' nil 

nil 

nil 

nll 

l 

l l 

i "  

nil nil 

nil nil I Z 

nil nil 

Z_-~ 

.~. 

1346 24 591-6o0 .0 

1347 24 600-609 .2 

2 

4 

nil 1.2 

• 4 3 

• 1 I • 3 • 035 nil nil 

• I -4 .06 .001 nil 

1348 24 6o9-615 .0 14 .13 z.3 .1 .5 • o35 <.ooi nil 

1 
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Lab 
i{o. Dn Depth Ag-0z 'Ca,~,,, 

1349 24 615-619 .2 20 

135o 24 619-630 .u 3 

1391 24 630-636 

1392 24 636-642 

1353 24 642-649 

1394 24 649-659  

.0 

.2 

.22 

.3 

l 1~ 551 24  699,663 .2 

1356 

1357 

1358 

1359 

1360 

1361 

1362 

1363 

24 663-.672 

24 672-677 

24 677-688 

24 688,6,97 
L 

24:  697-704 

24 c 704-712 

24 712-714 

24 714-724 

.I 

.18 

-3 

-4 

-7 

.2 

1 

.25 

. 

. ~ 

12 

9 ' :., j 
. .  ,.,.. 

2 5  
.J 

4O 

3 5  

25  

20 

1364 24 724-729 .0 20 

1365 24 729-738 .0 

ou 

1366 24 738-750 .1 

ELEMENTS 
Fe % K ~ Mg% 

1367 24 750-756 .1 

1368 24 756-766 .0 

• 6 , : ,4- iI  " 

.22 t.,~6 

. i8 i~ .?  

,, 6 :: ? ~ 5  

• ? j 5 . 9  
-2, 

• 75 2,.8 ....... 

7-  " 6  ~ f m i. 

. 1 3  

4 

. 2 9  

'~'~'7~- 5 " 
:. .2 

1~3 

4."6 

2 

.2 

<.i 

nil 

n~l 

-3 

nil 

nil 

nil 

nil 

<o l 

n i l  

. 2  

n i l  

.5 

.3 

.7 

.4 

3 

2 

.5 

,4 

2 

• 3: 

.9 

.4 

-7 

-5 

.5 

.o35 

.05 

.o35 

.035 

.026 

.022 

.018 

.o14 

.024 

.020 

.060 

<,018 

.018 

.018 

.060 

nil 1,8 nil 2 -3 

2.5 nil 1.7 

I0 

.! .4 .o40 

nil 2.1 .I • 4 .026 

1.9 nil 1.7 .I -3 .Oi~ 

1.5 nil i <.l .16 .o17 

nil nil 

nil nil 

nil nil 

nll nil 

nil nil 

nil nil 

nil nil 

nil nil 

nil nil 

~o001 n i l  

nll nil 

.06 nil 

• ! .6 

. O01 >i0- 

~.o01 .6 

nil nil 

.002 nil 

.002 nll 

.003 nil 

,001 nil 

@ 

Remarks ...... 

@ 

Cd, Co, Bi de~d 

W detected 

*ChemicaIAnalysis Result: 11,7 



# 

Lab 
No. 

iPag Ie 40i' 8 pages 

DH Depth A~ II C I a  

@ 
E L E M E N T S  

Fe"% ~'' K ~ ~Ig ~ ~ o  Pb ~[1%1 

@ 

Remarks 

1369 

1370 

1371 

1372 

24 766-775 .I , 1 

24 775-7BI~ .o~ IO 

24 7~i-792 •0 ~ 1.6 

24 792-799 .... .~ 4 

nil 1.3 ~.i .2 

nil i. 9 nil .4 

nil 1.5 nil .2 

nil 1.9 nil -3 

.022 

.o25 

.022 

.021 

.oo4 

.o01 

.002 

~002 

nil 

nil 

nil 

nil 

1373 

1374 

5!~ 221-230 
~a 

51 .... 230-23? 

1375 51 237-253 

1376 51 ~ 243-291 

• ; II377 51 25~1°-25 97 

1378 51 259-270 

1379 51 270-27~ 

13BO 51 27~,287 

13~I 51 287 -297 .o 

1362 51 297-306 .o 

.i 5 

• 0 * "  ~i0 

• u ~ ~~' 3 

.l~ ~. ~.a 

• i 0-~ * 4 

1 . 5  

1 . 2  

.16 2.7 

• 5 1.6 

.o4 1.5 

.o7 4 

.16 3.5 

.O9 2.3 

• 09 2.1 

nil -.19 

.oo 1.5 

• 09 3 

3 

5 

5 

7 

3 

3 

5 

7 

3 

.3 

.3 

.4 

.4 

.4 

,4 

.5 

.4 

.5 

.4 

•025 

.020 

.018 

.019 

.022 

.021 

.020 

.020 

.o35 

.O22 

.001 nil 

.001 nil 

• 003 nil 

nil nil ~ 

.001 nil 

.001 nil 

.001 nil "~ 

~001 nil 

~.001 nil 

<•001 nil 

j~ 

L. 

13o3 5i 306-3i5 .o 3 .2 i.3 3 .4 .022 ~.o01 nil 

i384 51 315-325 .o .o9 3.5 3 .4 .022 <.001 nil 

1385 51 325-334 .15 2 " 5 " 1 5 I i . 5 .4 .018 <.001 nil 

1386 51 

1387 51 

• r 

-2- 

334-344 

344-35]- 

-Z 

.6 

.1 
• "t i~ I 

4-5 ~ -7 3-7 8 -5 

22 nil i2 nil .8 

; 2 3 .ll 

.02 

IS7 : 

nil 

B~W, Zr detected 

SB, Zr d e t  e c t  e d  

. . . .  . _ _ _ j  , 
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Lab 
I~o; 

1388 

DH De~ Ag-Oz 

51 351-367 .0 

C a " ~  . . . . .  Cu % 

20 .06 

13~9 51 367-375 . l 

139o 51 375-383 .3 

1391 51 585.-389 -4 

1392  Z I ~ 5 " [  3819--~ 9 8 ;7 

1393  51 3 9 8 - 4 0 8  . 1  

1394 51 4o~-418 .2 

25 

2O 

25 

2 5  ?3  

35 

.3 

1.5 
J 

2 

.05 

.05 

1395 51 418-432 .25 35 .o4 
-" j. 

1396 106 2 0 0 - 2 0 9  -4 1 .2 

1597 106 209-220 .2 1.8 .i 

1398 

1399 

!4o0 

I06 2 2 0 - 2 3 - 2  

106 2 3 2 ~ 2 ~ 1  

106 2.41-253 

. 2  

.7 

• j 

1.8 

1 , 2  

5 

.4 

>4 
2 

ELEMEN 
~ ' 0 % '  ~ 

20 

20 

19 

2O 

z5 

.I 

2.9 

1.2 

1.5 

5.9 

7.8 

nil 

nil 

nil 

nil 

. i nil 

.1 nil 

nil 

3 

6 

8 

2 

.1 

T S 
h L ~ l  

@ 

No ~e, : ~?Pb ~ " '  Zn ~ Remarks 

• 3 .030 ..... .003 nil ~4W, Zr detected 

• 4 .040 . ~.001 nil Sn, W detected 

"4 ~ 0 2 2  .001 i Sn, W detected 

• 4,- -040", ..... i~ , 0 2  h i ! :  . . . .  .~ S n ,  W £ e t e c t e d  
t ,  ' = - v  - 

1.8 

.... 1 . i . ~  

.4 

1.5 

2 

.... ~02'~ j ~  ..... t 2  . 2  

; O l b  .04 nil 
:3 

;fOlk " .04 n i l -  

:: .;, 016"~12 .2 nil 

. - , . ,  

* .060 '  • 3 nil 

,040 ~. .02 nil 

,030: .007 nil 

-. 040 :,"'~. 00 I "  " n i l  

.060 .00~ nil 

Bi, Sn detoected 
@ 

@ 

1401 

14o2 

14o3 

106 

106 

i06 

253 -263 

263-271 

271-276 

.25 6 

.4 6 

• 25 16 

1 

23 

2 

6.5 

9 

13 

~ . i ' 

nil 

nil 

2 .015 .001 nil 

3 .026 .003 nil 

2 .028 .015 nil 

14o4 

14o5 

14o6 

% " U 

1o6 

lO6 

lO6 
i, 

27~-285 

285"295 

295-3o5 

• 3 16 

.2 18 

-4 10 

.6 

~4 

L? ~ ~ ~ ~ 

13 

i0 

8 

nil 

nil 

• 9 . o30 . oo7 nil 

1 .07o .002 nil 

13~ ,:12 ,001 nil 

--_ . • 
i:, 



Lab 
I~0. 

14o7 

1408 

1409 

1410 

141~ 

1412 

1413 

~414 

14~5 

~4~6 

1417 

1418 

1419 

1420 

1421 

1422 

~23 

Page 

Dii 

106 

106 

lo6 

106 

lo6 

106 

106 

106 

I06 

lO6 

106 

106 

i06 

106 

IO6 

lO6 

lO6 

6of8 

Depth 

3o5-3~5 

315-325 

325-333 

333-339 

339-349 

349-359 

359-363 

363-372 

372,380 

:360-390 

390-40o 

4oo-410 

410-421 

421-431 

431-437 

437-~I~7 

44 Y -45 Y 

pages 

Ag-Oz 

.25 

.3 

.2 

.2 

.i 

.7 

.25 

.2 

.!5 

.17 

nil 

nil 

.2 

nil 

nil 

nil 

nil 

Oa 

l0 

2O 

25 

15 

2O 

3o 

25 

25 

3o 

3o 

35 

4o 

4o 

4o 

4o 

45 

4~ 

q# % 

1 .1  

1 

.35 

.02  

.2  

.5 

.06  

.1  

>5 

;04 
. 02  

. 05  

.04  

, 0 2  

.,05 

.o4 

@ 
ELEMENTS 

Fe % k ~ i ~  ~o % Pb% ..... 

<.1 3 .o6o .ooL 

19 nil • 4 .o60 .002 

15 .1 .4 .2 .ooi 

13 Q1 

4 ~.1 

1.8 .3 

3 -3 

9 .l 

20 .2 

II .8 

.9 

.2 

.4 

.5 

.4 

.4 

.7 

.025 

.02 

.020 

.020 

.020 

.o55 

.0!8 

~001 

. 0 0 3  

.4 

.~o8 .... 

~ . 0 o 7 i  

.5 

.4 

nil 

nil 

nil 

nil 

.4 

.4 

.4 

.020 

.020 

.020 2 

.05 

nil nil .4 .016 . oo4 

nil nil .4 .018 .002 

nil nil .4 .o18 .O01 

nil nil .35 .016 .OO1 

Zn 

nil 

nil 

nil 

nil 

nil 

nil 

n~,1 

nil 

'5 . 

n i l  

n i l  

n i l  

n i l  

n i l  

n i l  

Remarks 

-@ 

, )  

F 

? 

@ 

1424 

1425 

13o 

13o 

190 -20O 

200-206 

.4 

.16 

25 

3o 

i 

.8 

14 .6 

.3 

.4 

.4 

.16 

.055 

. o3  

• 03 

.3 

.2 

~ ,  " " d b " 



Lab 
No. DH 

1426 130 

1427 130 

1428 130 

1 4 2 9  130  

1430 13o 

1431 13o 

1432 13o 

1433 13o 

1434 

2435 

1436 13o 

1437 13o 

~ 3 8  ~ 13o 

~age 7 of 8 pages 

Depth 

206-216 

2 1 6 - 2 2 4  

2 2 4 - 2 2 9  

229-.239 

239-243 

243-248 

246-254 

254-263~ 

130 263-26d~, 

130 26~-274 

274-279 

279-283 

283 "293 

1439 13o 293-303 

1440 13o 303-314 

1441 13o 314-324 

• 2 25 

@ 

Cu % 
ELEMENTS 

Mo 

• 7 18 4.I .35 .o5o 

' 2 5 2 0 "~  I " 

'~::2b ;~ <20 . . . .  

! .2 22 ...... ~ 

. 2  :h;/i:Zo ,,, 
• [ ,  . _ - -  . 

1.7 lo 

i 20 

l 14 

• 4 I0 

3 5  I10 

,, 15 

.22 

-3 

~.25 

,21 

,e2 
1 

.25 

.3 

<'30 ~ °"" 2 22 

"[!20 : ~*" <: " 3  I 1 4  
. _ =  

......... 7 ....... -- 1.2 I0 

25 ~, 2 i0 

16 ; "A . . . . . .  1 12 

25 ~"" - ~ ~- 1.2 I0 

<.I 

.8 

< . l  

n i l  

n i t  

. ~  

n i l  

i4 

n i l  

n i l  

n i l  

.4 

n i l  

• 35 

.35 

.4 

• 35 

• 35 

I I 2 

-35 

~I ~ I ~ I ~ 

• 35 

.3- 

.4 

.3 

.7 

.oSo 

.o35 

.16 

• o45 

.o3o 

. 0 2 5  

.045 

.14 

.030 

:,b3 
.o35 

,o7 

.065 

.07 

• 3 16 >4 5 nil z.4 .12 

z442 13o 324-33o .5 .8 >4 I0 3 .6 .i0 

1443 130 330"334 .4 6 >4 13 1 .5 .i4 

1444 z3o 334-341 .5 6 24 5 2 .5 .o3 

1445 13o 341-351 22 8 >4 18 .2 .4 .026 

~b % 

.005 

.ol 

.1 

.005 

.OOl 

~. ool 

.00.1 

.O01 

.002 

.001 

_ @ 0 ! -~ 

.001 

. OOl 

.001 

.001 

~. 001 

~,ooz 

<.ooi 

<i.ool 

~001 

Zn 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

.I 

nil 

@ 

Remarks 

Sn detecte~ 

Sn detecte~ 

":% 

Sn detected 

Sn detected 

,Sn Detected 
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Lab 
:i~o. D~ Depth Ag-Oz 

1446 130 351-361 .22 

1447 13o 361-370 

i448 130 370-380 .3 

1449 130 3o0-3~6 -5 

1450 130 386-396 >2 

I~! 130 3 9 6 - 4 0 6  ~2 

14-52 !30 4o.6-412 . . 0  

i453 13o 4i2-42o .o 

1454 130 ' 420-427 . .1 

14 5 5 lII3 o ,412[7 "439 . 8  

" 1456 13o 439-446 " -3 

1457 13o 446-455 

1458 13o ~455-460 

145-9 130 460-468 

1460- : .130 468-474 ~ 

~61 13e 474-4~I 

1462 13o 4~i-4~6 

? 

~o 

.i0 

.2 

.I0 

@ 0  7 

/ 

. 0  

.0 

@ 
E L E i"~ E N T S 

Cu % Fe % K % ~ %  Mo ,~ Pb % .... Zn % 

16 1 . 2  10 - ~ . 1  -3 . 06  

14 ~4 .22 3 .35 .06 

~.001 nil 

nil nil 

nil 

.I 

nil 

nil 

nil 

nil 

nll nil 

8 

16 

5 

i 

2 

2.5 

3 

2 

1 

2 

1.5 

3 

2.5 

1.2 

~4 

>4 

>4 

• 18 

: o41 o 

• nil 

ni~l • 

nil 

.07 

nil 

7 ~ ~ nil 

13 nil 

15 nil 

14 7 

2 8 

.3 ~ I ] ~ i 0 

2. 5 s 7 

~: - TT 

~ 2.7 ~ 8 

~ 31.5.~ I0 

2 , 5  ~ 8~ 

2 . 5  " 6 

.3 

.6 

.i6 

.2 

I 

.4 

.4 

.4 

.6 

,4 

.4 

.5 

.4 

.12 

.04 

.3 

,2 

.022 

.026 

.024 

.024 

.03 

.022 

.022 

.022 

.024 

.001 

.004 

.001 

<.ool 

<. ooi 

nil 

<.ooi 

nil 4 5 .4 .020 

2 4 -4 .022 

.0o4 

nil 

nil 

nil 

nil 

.001 

nil 

nil 

nil 

:nil 

nil 

nil 

nil 

nil 

nil 

@ 

Remarks 

W detected@ 

W detected 

i 

d 

1463 13o 486-495 .o • 7 nil 2.5 5 • 5 .020 nil nil 

L- . 

~. B. NICHOLAS ........ 
UHiEF C~E!~oT 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucsen Ar ! zona 

September 2/~, 1962 

e 

Mr. G. G. Gunther 
E] Paso Assay ¢ Ore Dressing Laboratory 
American Smelting and Refining COmpany 
P. O. Box895 
El Paso, Texas 

H,tSS,!.ON ANALYSES 

Dear Si r :  

in regard to our recent te!ephone c o n v e r s a t i o n ,  we are sendtngyou 
by rai lway express on September 2~or  25 one box containing pulps and 
samples from the Hission deposit for  a na|ySiSo 

One box contains 125 pulps from which we would l l ke  to have semi- 
quant i tat ive spectrographic analyses made. As I understand I t ,  in most 
cases you w i t |  be able to report mete] values in percentage units of 
• 01,  .1~ 1.0~ etc. 

Another groupof  9 samples, labeled J iO1, J i03, J 105, K !1, K 12, 
88-418, 88-427, 88-~748, and 88-753, is to be chemlcaliy anaiyzed for  the 
fo l lowing e|ements and compounds: 

Ag, Pb, Cu, Zn, Sb, As, At203, CaO, CO 2, F 2, FeO, Fe203, 

eno, ego, TtO 2, S]O 2, S, %0, % 0 ,  P20 , H20-110°C, 

N2 I ]O°C 
A th i rd  group of  two samp]es~ labeled 8]-J430, and 100-472, should be 

analyzed for  the foi |owlng: 

Cu, AI203, CaO, Fe0, Fe203, Hn0, MgO, Ho, TIO 2, SJ02, S, 

1(20, Na20, H20-l]O°C, H20+|lO°C 

The samples for chemical ana|ysis wt | ]  be compared with thin sections 
which we already have. SOme of these samples are rather small, the smallest 
being about ! /2 lb. in weight. You have explained that this w l l ]  be su f f i c ien t  
materla] for  you to work with. i f  th is  proves not to be the case in some 
instances, we w l ] |  t ry  to obtain larger samp|es of the same material for you 
to work wi th, 

Please send the results to my at tent ion and charge the cost of the work 
to the Exploration Deportment here. 

Yours very t ru l y ,  

/ 

KENYON RICHARD 
KP,/kw 
cc, CPPo~ iock 

DJPOpe 
RBHeen 
Bob Gale 
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September 24, 1962 

Blind note on a l l  copies: 

Bob Gale is gathering data for  a Stanford Ph.D.  thesis on the d i s t r i b u t i o n  
of  elements and m[nera|s in the Mission deposi t .  Appropr ia te ly ,  he w i l l  be 
doing th is  work on his own time, This is the kind of research which we would 
pre fer  to have accomplished during the exp lorat ion phase of  the Mission p ro jec t .  
However, we did not then have the t ime nor personnel to devote to i t .  The 
work planned by Gale w i l l  be of value p r i n c i p a l l y  in teaching us more about 
the deta i led mineralogy and geology of  t h i s  kind of deposit ;  i t  may not be 
of  much d i r ec t  benef i t  to the mining operat ion i t s e l f ,  For th is  reason, I 
bel ieve we should regard th is  as an exp lora t ion  department research p ro jec t ,  
and charge the costs of these analyses and a few th in sections to exp lora t ion  
rather than to the Mission Uni t .  

KR 



Chemical Analyses 

Samoie No. 

Quartz Nonzonite 

81 - &30 
I00 - 4~72 

Probable intrusive - 
Possible altered argillite - recrystal!_zatlon 

Analyse for Si02, T_~, A1203~ Fe2O$, FeO, ~nO, 0 ° 
Ng0, C a O, Na20, },[~O, H~O÷llO°C, H20-11 C 

•// cu, s 

Quartzite - Calcareous Argil!ite, , . ~ -  Die side }~ornfels 
Possib'le ~radational Se uence 

J IO! 
J 103 
J 105 

Quartzite 
Calcareous argillite 

Ar_gillite - Hornfe!s-Tactite,and Tactite-~Carble_~ 

88-418 
88-&27 
88-7&8 
88-753 

Argil!ite lapparent gradation 
Tactit% - Hornfe!s 
Tactite 
~rble 

W • Analyse for SiO2, i02, A1203, Fe203, FeO, NnO, NgO, 
CaO, Na20, ~20, H20+llO~C, H20-110°C, 



@~rographicAna.lys.es 

Assay pulp rejects for four holes along east-west line 
$350N - aaproximately 125 samples 

2~ . .... ... 240.6 
557.4 
534.1 

106 • .... ... 200 
51 .---..-- 221.1 

130 ........ 190.7 

to 692.3 
to 577.OJ missing 
to 5g~.6) 
to 457.5 
to g32.2 
to 495.6 

Would like to determine feasibility of quantitative or 
semi-quantitative sDectrographic analyses to determine oer- 
centares or relative amounts of important elements, eswecial!y 
Cu, Fe, Ag, Pb, Zn, ~o, ~, Ca, Mg, 

Study by spectrographic method may show a systematic variation 
of certain elements vertically, and, or laterally through the 
orebody. 
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  H A W L E Y  & H A W L E Y  
A S S A Y E R S  A N D  C H E M I S T S ,  I N C .  

1 8 0 2  W E S T  G R A N T  R O A D  - T E L E P H O N E  MAIN  2 - 4 8 3 6  - P O S T  O F F I C E  B O X  593,4 .  

Registered Assayers T U C S O N , A R I Z O N A 

August 29, 1962 
Our 49th Year K.~. 

AUG 3 u 

Mr. Kenyon Richard 
Southwestern Exploration Department 
American Smelting and Refining Company 
813 Valley National Building 
Tucson, Arizona 

Dear Mr. Richard: 

In response to your letter of August 28, 1962, we list below our 
standard analysis charges for the elements you requested, and we 
quote a discount of 23% from the gross charges. 

samples - price each 2 samples - price each 

Ag $ 2.75 
Pb 3.o0 
Cu 2.50 Cu $ 2.50 
Zn 3.5o 
sb 7.5o 
As 7.50 
A1203 7.50 A1203 7.50 

CaO 7.50 CaO 7.50 
CO 2 7-50 

F 2 9.oo 

FeO 4.00 FeO 4.00 
Fe203 4.00 Fe203 4.00 

MnO 4.00 MnO 4.00 
MgO 9.00 MgO 9.00 
Mo 6 .O0 Mo 6.00 
TiO 2 15.00 TiO 2 15.00 

SiO 2 7.50 SiO 2 7.50 

s 4.5o s 4.5o 

THE SOUTHWEST'S LEADING ASSAYERS AND REPRESENTATIVES 
8ranch Representatives at Buyer's Plants: 

Phelps Dodge Corp,, Douglas, Arizona; ASARCO, El Paso, Amarillo, Texas and Hayden, Arizona 



Mr. Kenyon Richard 
August 29, 1962 
page 2 

samples - price each 2 samples - price each 

K20 $10.00 K20 $10.O0 

Na20 lO.OO Na20 10.O0 

P205 7.50 

H20-110°C 2.00 H20-110°C 2.00 

H20+llO°C 2.00 H20+llO°C 2.00 

Preparation .7~ Preparation .7~ 
Total per Total per 
sample $144.50 sample $96.25 

$144.50 x 7 samples = $1,Oll.50 
$ 96.25 x 2 samples = 192.50 
Gross charges 1,204.O0 
Less 23% discount 276.92 

Net charges $ 927.08 

For this work we suggest that you furnish as large a sample as 
possible, preferably over five pounds. 

Should you have any questions please do not hesitate to call me, 
or Mr. Platt. Thank you for the opportunity of being of service 
to you. 

Sincerely, 

HAW Y & HAWLEY, INC. 

Harold E. Richard 
President 

cc: Laboratory Manager 
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Augus,t-2B, 1.962 

O 

Hr..Harold Richard 
Hawley and Hawley 
Box S~3~ " 
1802~W,. Grant Road 
Tucson, Ari..zo~a 

CHEMICAL ANALYSE S 

Dear Sir= 

|naccordance with our .conversation of a few days ago, we would 
l ike tO have you give us a quotation on standard analyses of two 
groups of tarefully selected rock specimens. These specimens have 
notbeen pu!.pe~d. 

Ana| yze for  

7 S~mp ] es - 

s l02 ,  TiO 2,  A120 ~, Fe20 ~, FeO 

H20÷110°C,, H20=11~}°C, Cu, Ho, S 

Analyze f o r  Si02, T~02, A|203,.Fe203, Fe0, HnO, 
Hg0', Ca0,Ha20, K2 O, H2~+i|0oc, 
H20-]i0°C, P205, F2, S, CO2,-Cu, Ho, 
Znj"Pb,,Ag, As, Sb 

Yours very t ru ly ,  

K~/kw 

~" KENYON;RICHARD 

r 



208 Avenid~ Carolina, 
~cson,Arizona. 

Mr. Kenyon Richard, 
813 Valley National Bldg. 
Tucson,Arizona. 

J. t<C.  

AUG i 

I talked to Ron Burton concernin~ the snecimens for chemic~ 
analysis. He suggested9 as you had, that the sm~!er s~m~les might 
be too small. I will obtain lar~er samnles df some of the rocks. 
Burton said that he could determine most of the desired elements, 
except K20, Na20 and C02 and these also if he had some other maters 
ials. The only real drawback would be time to run the an~]vs@s. 

As far as spectrogranhic determination of the rock com~osltions 
is concerned, I think determinations to the nearest ~ercent of the 
major constituents, Si02~ A1203, Fe203, FeO ( if nossible to distinF- 
uish from Fe203) and CaO; would be suitable. Determinmtions to the 
nearest percent for MgO, Na20 and ~20 would be ~ossible in some of 
the rocks. In others, the latter elements would be ~resentin ~mount 
less than one oercent, sothat determination to the nemrest tenth 
of a percentwould be necessary to be significant. The latter con= 
dition would ~robably also apo!y to MnO, Ti02~ P205, F2, S, Cu,Mo,A~ 
Pb~Zn,Sb,As, in all the samples. Im not sure that CO? c~n be 
determined snectro~ranhica!ly. 

Chemlcal anal~eswouldof course bemore valuable th~S~ec- 
trographic wOrk,~Possiblyalessdetailed~hemic~lanalysiswould~ 
be relatisely inexpensiv@andm0reaccentaBleo~Suchan analysis 
would include SiO2, A1203, Fe203, (FeO ?), CaO, M~O, MnO, ~20, Na20 
GO2 ~n~ Cu. 
/~ I will run some tests to see if the assay nul~ rejeCts which l 
ook from dr~llhole samDles are reDresentative and then Y howe there 

~will be a possibility of havln~ some s~ectro~rawhic work do~e on 
~these ?amwles as a start on work whlch I can continue at Mission and ~/ or university. 

Yours truly~ 

• ~ 



3 ~  
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July 25. 1962 
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Hr. Fred Roberts 
Petrographic Section Service 
1300South Honterey Pass Road 

• Honterey Park, Cal i fornia 

Dear Strz 

We are sending you by railway express t~,~ boxes of spe¢ime,s. 
One box contains 10 specimens from which we want thin sections 
cut; the other box contains 17 specime,s from which we want polished 
surfaces. 

Those specimens with a black l lne around them should have the 
thin section or pollshed surface cut approxtmate|y on the l ine. Those 
specimens with a c:ire|e on the face indicate that the cut should be 
paral~e| that face. 

The specimens for thin sections are numbered as foliows~ 

• • k . .  

H3 
H4 
J6 
Ji6 
J29 
J31 
J32 
J34 
J20O 
Li 

The :polished surface specimens are numbered as fol lows: 

H~ 
20H 
H24 
H29 
J5 
Ji6 
J22 
J25 
JZ9 
J31 
J33 
J35 
KI 
L2 
PI90 

(2 specimens, one cut from each) 

(one specimen, 2 cuts) 

{2 specimens, one Cut from each) 
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Hr, Fred Roberts 

r l l  

Page 2 
July 2 ~  | ~ 2  

You wil |  notice that some of the'samp|e numbers are duplicated. 
This wi | |  require that you keep the specimens in the t ~  boxes.sep- 
arated so that you tan determine which require thin sections and 
wh|ch require pollshed surfaces. 

Please return the specimens, 

YOurs very truly,  

:' '~ e KR/kw 

KEHYON RICHARD 



Thin Sections ( I0 sect~) 

Specimen No. 

~3 
H& 

J6 
J16 
~29 
J31 
J3~ 
J3~ 
J200 

Breccia Dike 
Breccia Dike 

Oarnetized Pre-Nineral Breccia 
Caic~si!icate - Quartzite contact 
Farble - Calc silicate contact 
Potash feldspar - carbonate alteration 
Calc silicate - quartzite contact 
Potash feldspar veinlet 
Breccia Dike 

L1 Banded Calc silicates 



Specimen N@. 

H~ 
H20 
H2& 

H29 

J5 
J16 
J?2 
J25 
J29 
J31 
J33 
J35 

@ Polished Sections (I~ 

t 

Breccia Dike with galena-ophalerlte - pyrite-tennantite 
Disseminated molybdenite-chalcopyrite in tactite 
Pre mineral breccia with chalco~y~ite 
Sphalerite - tennantite veinlet 

Sphalerite - chalcopyrite veinlet (~specimens) 
Disseminated Chalco~yrite - quartzite - calc silicate contact 
Hematite - chlorite - pyrite - chalcopyrite veinlet 
Tennantite - quartz - pyrite veinlets in tactite 
Bornite - sph£1erlte v6~n!et (~ sections of same soecimen) 
Carbonate with sphalerite - chalcopyrite - tennantite 

] Cha_copyrlte - disseminated molybdenite in tactite 
Quartzite -chalcopyrite - sphalerite tenn&ntlte 

KI Bornite - pyrite.- tennantite - (2 s~ecimens) 

L2 Quartz feldspar - molybdenite 

PIO0 Magnetite - chalcooyrite - pyrite 


