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NISSION AREA, PIMA DISTRICT, PIMA COUNTY, ARIZONA

Key to semiguantitative spectrographic analyses shown on report dated L4/12/61

Figures, given in parts per million, may be converted to percent by shifting
the decimal point four places to the left

Sample umber Description
My=-110 D.H. 88 Al . Argillite - Papago fm.
111 v A2 i
1 12 L] AZ n
1d% " A N
114 D.H.16% A5 n
l 15 i A6 n
116 2 A7 !
117 " A8 n
~7118 ; Ql Quartzite-Pima fm.
119 " Q2 n
120 Ds He88 Hl (Some garmite & bornite) Hornfels,principally
dipside - hedenbergite plus calcite
Pima fm,
12} - " H2 i
122 DeHe 151 H? "
12% Do He 230 H4 (Some sphalerite) "
124 D.H.151 T1 Teactite & Pima fm. (Principally garnet plus
some diopside)
125 DeHe 151 T2 .
126 1 T5 n
127 D.He163 T4 .
;28 fn T5 n
7129 D.H.134 Fl1 Metasomatic feldspar rock — Pima fm.
130 D.Hs112 M1 Marble - Pima fm.(w/veins gqtz. cpy. sph.)
131 5 M2 ’ ) (trace sulphides only)
132 DyH. 152 7Z1 Massive Pb=Zn, in Pima fm, Hf & marble above
B%? thrust fault.
it D.H. 102 Bl Stwong bornite in tactité, Pima fm.
1 5}4_ n B2 n
135 DsH. 130 - K1 Kino fm.% Argillite and hard cgl.
136 D.H.13%0 K2 !
137 B K3 !
138 D.H .101 Pl Quartz monzonite porphyry
139 D.H. 101 p2 L
140 8 B3 1
141 c-1 Tactite & hornfels - composite
142 J=3 Mixed peekimitactite, porphyry, gypsiferous
material and grgillite - composite
143 ; J=-4 Quartzite-composite
144 G=-2 Argillite-composite

145 DDHO4 EV - 1 East vein Strong sulphide in Bx.




¥ Sauple Number Description

M=146 DDD142,  325.9 - 33p.9 Pima fu,
147 ; 33549 = 3h3.1 ”
(::) 148 v 515 3
149 i 25845 ;
10 : 36845 !
151 ? 318:6 2
152 o 387.5 "
155 : 39545 "
154 4 403.2 !
155 y 415.5 .
156 ) 4235 !
157 ' 435,3 '
158 i 4hz,3 ;
129 i’ Lik,5 ?
180 n Lk 5. L5k, :
161 y 454.2-468.25 .
162 4 k65,2 i
163 B 478.6 4
(::) 164 : 483,7 !
165 " 498,7 t
166 " 507.6 !
16 " 513.3 n
168 . 523.5 n
169 n 555.6 n
170 n 51_.{5. 6 N
171 ' 5555 '
172 a 561,9 ]
17? # 570,8 u
174 : 580.8 1
172 : 591.0 u
176 . 601,2 n
177 u 611.4 l
178 ! 621.6 : B
179 4 631.8 i
180 ' 6374 8
181 " 646,2 "
182 " 65549 f
183 l 66k, 3 "
184 o 67h 1 0
185 " 674l = 68245 !
186 8 682,5 = 69247 "
187 N 70249 t
188 2 713%,0 L
1:“{9 I 72* o ; i
1()0 n 75 | x 1 i
191 " : 41,2 &
192 it 71{_6. 7 ]
195 " 756. 8 i
191-} n 766. 8 u
195 ’ 177.0 »
196 n 787. ) i




O

Sample Number

%197
198

199
200

201
202
203
204
205
206

Descriﬁ{ion

DDD142,
1t

757.2
807.2
815.5
824,2
83k
i
8524
856
86217
866.7 - 8736
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Elenent

eSFLEy

S=EeS

*e*geL2BF <99

<10
<10

<20
< 50
<500

iven in pa

million

L

300 1000
700 500
10 20
<20 < 20
310000 >10000
70 100
<50 < 50
70 100
1000 3000
50 70
500 150
50 100
10 15
10 20
<0 <10
10 10
50 200
2 7
<10 210
20 20
20 20
2 < 3
<20 <20
< 50 <50
<500 <500



FILE ATTACHMENT

Key to Numbered samples of Neutron Analysis

1. DH No. 163 274.5 - 286.2 Core
2, DH No. 163 © 370.9 - 376.1 Core
3. DH No. 164 344.9 - 355.0 Core
L. DH No. 151 263.5 - 271.4 Core
5. DH No. 151 271.4 - 279.7 Core
6. DH No. 151 - 286.0 - 296.1 Core
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March 12, 1965

Mr. John Cooper
Box 55
Sahuarita, Arizona

Dear John:

| have reviewed some hand specimens of the biotite rhyolite
(or at least what we correlate with it) and | can find no mega-
scopic relicts of altered biotite. The thin sections that have
been cut are probably at the Mission Mine Office. My notes on
these sections are very sketchy, but | call your attention to
drill holes 182, 207, 200, 186, and 217, all of which have been
sectioned, and | have the hand specimens here in Tucson.

| find that my old notes refer to carbonated and sericitized
matrix and fragments, but also note that the Igneous feldspar
phenocrysts are less altered.

Particularly DDH 182 @ 545' and DDM 200 @ 237' are noted
as having blotite rhyolite textures. Some muscovite which
occurs In small shedded laths may be altered biotite.

The Mission thin sections, | believe, were set up to be A of Teak
available to you. A thin section near Beehive Peak which | ex- peth

amined contained mostly orthoclase, whereas the type locality at

Beehive Peak contains many plagioclase phenocrysts.

The outcrop on Red Hill you referred to will no doubt be
affected by supergene alteration as well as the original hydro-
thermal solutions. | really wonder if biotlte pseudomorphs
would be preserved under those conditions, In other deposits
which contain blotite as a hydrothermal alteration product in
porphyry, | have found the supergene alteration affects, In
capping and chalcocite zones, sufficient to destroy the outline
of biotite books that occured deeper in the primary sulphide
zone.

Yours very truly,

Jo E. KINNISON =2y
JEK/ jak



April 1, 1963

Mr. Bob Gale
1171 Noel Drive
Menlo Park, California

Dear Bob:

Paul Eimon handed me your note requesting certain thin
sections. None of us here knows where these sections are if
you do not have them. They may be here somewhere and will
turn up eventually. In this case | would forward them to you,

The next time | am at Mission | will see if anyone there
knows about these sections.

We have not yet had time to sort out the pulp samples
mentioned in your letter of January 27, but we will try to
select these pulps sometime in the near future.

| trust your studies are proceeding satisfactorily.
Yours very truly,

KENYON RICHARD

KR/ kw
ce: JEKinnison



December 7, 1962

Mr. Rudolf von Huene
865 North Mentor Avenue
Pasadena, California

POLISHED SURFACES
Dear Sir:
On October 19, | sent you 21 bakelite mounted polished surfaces

which needed to be repolished. Ve are in need of these surfaces,
and | would appreciate advice from you as to when we will recelve
them,

KENYON RICHARD

KR/ kw
ce: JEKinnison
REGale s




October 19, 1962

Mr. Rudolf von Huene
865 North Mentor Avenue
Pasadena, Callfornie

EOLISHED SURFACES

bear Sir:

By parcel post, | am shipping you 21 bakelite mounted polished
surfaces. These surfaces need to be repol ished == in fact, some of
them are in such poor condition that they may need to be re-ground,
In any case, would you please repolish these and send the bill to
this office to my attention,

Yours very truly,

KENYON RICHARD
KR/ kw

cc: JEKinnison < |
REGale

Blind note ? ?r. g;lo:
John Kinnison finally found $irvas® surfaces. They are In pretty

bad shape. | will let you know when we have gotten them back. KR
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rugys Jw/g“‘/
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AMERICAN SMELTING AND REFINING COMPANY

Tucson Arizona
April 1k, 1958

Von Huene
865 North Mentor Avenue
Pasadena, California

Deay Mr. Von Huene:

Under separate cover I am mailing you a specimen which I
wish to be prepared as a mounted polished section. This should
be done by a mechanical device (which I understand you have avail-
able) to insure a smooth, well-polished surface.

I also have 21 mounted polished sections, set in round bake-
uumlllainmsinmmdm«hnryMO.Btoo.T
inches in height, which have a poorly polished surface. Please ad-
vise if these can be repolished to a smooth surface in your polishing

apparatus.

JOHN E. KINNISON



RuUDOLF VON HUENE
865 NORTH MENTOR AVE., PASADENA, CALIF.

May 5’ 1958 o

Mr. John E, Kinnison
American Smelting &

Refining Company,
Tucson, Arizona

Dear Mr. Kinnison :

We shipped today your polished section. According to
the dimensions which you give for the 21 mounted sections,

which you want repolished,our machines will accomodate thig

size.I therefore believe that we can do the Job without

much trouble.

Very truly yours,

| s e e

Rudolf von Huene
RvH/eb
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COLLEGE OF MINES

Hniversity of Arizona

TUCSON 25, ARIZONA

ARIZONA BUREAU OF MINES May 14, 1959

O

Mr. Norman Whaley

American Smelting and Refining Company
Mining Department

Valley National Bank

Tucson, Arizona

Dear Norman:
The mineral specimen left at our laboratory has been
examined. It is a Calcium Magnesium Silicate, as deter-

mined by a spectroscopic analysis, Optical and compo-
sitional data indicate that the mineral is diopside.

Sincerely,
H -

H. W. Peirce
Assistant Mineralogist

HWP :mry

.);p')/é 69/ /4 green AA’/CO/ Mr”(m//m

Rase. [500 W, 37500, 370 Leve) /Tyssran. 527 Sespbf.
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B Hniversity of Arizona
TUCSON 25, ARIZONA
L, February 13, 1959

COLLEGE OF MINES
ARIZONA BUREAU OF MINES

Mr. John F. Kinnison
818 Valley Bank Bldg.
Tucson, Arizona

Dear Mr. Kinnison:

The determination of specific gravity with available equipment

A\ proved frustrating. It was found that it is necessary to

</ reduce the fragments to an impracticable size before minimum
contamination could be guaranteed. The berman balance is not
equipped to handle powders or even pinhead size fragments. A
platinum basket is necessary and this we do not have. However,
I did try for an order of magnitude on the samples that I could
obtain multiple fragments from.

In lieu of the specific gravity failure I determined indices
of refraction as I think that the IR’s are quite significant.
Foklowing are the data that I was able to obtain:

IR_ se
E.P. 32 @ 556’ 1.88-1,90 34824
44 © 706’ too fine grained
50 @ 458’ 1.87+
51 @ 376’ 1.88 - 1,89
65 @ 304 1.88 - 1,89
76 @ 409 1.82 - 1.847{ Suoth s M‘Q-V;Ai‘
122 @ 289 1.82 - 1.84 3.80+
151 @ 278 1.82 - 1.84J} 3.68+

The last three samples differ in some respects from the others studied.
The IR’s are much lower; the last three show birefringence; the spectro-
scope indicates that calcium and silicon are dominant with iron, manganese,
and small amounts of aluminum and magnesium. Although not a major con-
stituent alumina seems to be more abundant in the latter three samples.

I wonder if the latter haven’t been altered somewhat in camparison to what
seems to be definite andradite?

Yours very truly,

/@L 64/,OD~QAJm4JD

H. Wa Peirce
P.S. The thin sections have been cleaned.
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Teht B P-10.10.2
Ene.8

EAST PIMA

The rocks at East Pima contain garnet which varies from a very pale straw
yellow to brownish color. Some areas contain red garmet, and green garnet has
been penetrated in a few drill holes. Because the dominant garnmet is light
yellow or brown it was assumed to be grossularite.

The Arizona Bureau of Mines has tested a number of garnet specimens on
the visual spectrascope, and reports that iron and calcium are abundant, but
that aluminum is present only in trace amounts. These results indicate that
the garnet is andradite.

Test Results
DDE 4k @ T06.5' (8irvas S8A 17) Separation of garnet not effected.

DDH 50 @ 458' (Sirvas SB 52) Andradite. Considersble contamination
but m-&lm-

DDH 51 @ 376.5' (Sirvas SA 20) Andradite.
DDH 65 @ 304.0' (Sirvas SA 18) Andradite.
DDH 76 @ 408.5 (8irvas SB k1) Probably andradite. Separation of

garmet not good.
DDH 32 @ 559' . .- Close to andradite (relatively non-
aluminous). This was a green garnet.
DDH 122 @ 289° This sample contains garnet dispersed

in a slick clay-like material. Bureau
low in aluminum. Potassium not detec-
ted. Dominent constituents are calcium,
magnesium, and silicon.

DDH 151 @ 273" Andradite. Trace aluminum, possibly a
little more than inthe other samples.

Some of the above, and several additional specimens, were tested in 1.76



Memo to K. Richard e L March 11, 1958

probably serve to distinguish the East Pima andradite from any high-aluminum
garnet (grossularite) which may be present.

The tactite rocks commonly exhibit a white clay-like mineral previously
thought to be clay alteration of the garnet. Since andradite will not alter
to clay, this cannot be the case. Petrographic study suggests that the ap-
perent clay alteration of garnet is actually an admixture of diopside. Talc
wbamoubumumtmwm

It is not necessary, m,umw&mﬁtyinmmmnu-

Memmmm,mmwmmwmmm ‘8ilica, of
course, may have been anoriginal constituent.

JOHN E. KINNISON



P-10.10.2
.-'1—“

mmmmm
Tucson
December 3, 1957

MEMORANDUM TO K. E. RICHARD

Dr. DuBois has completed a preliminary study of thin sections from the
south and east extremities of the East Pima property. We recently discussed his
results and exemined some of the sections together. The following are the thin
sections studied and classified by Dr. DuBois in this recent special project.
The comments on alteration are my own.

DDH No.  Footage
180 607" Tuff(?). Some wisps of sericite suggest former shards,
184 216! Arkose. Feirly abundant sericite.
253" Sandy argillite - moderate sericite in matrix
268* 8ilty arkose - moderate sericite in matrix
296 Argillite. Moderate sericite in matrix
182 286' mwﬁwuam
origin.
305' Similar to 286', but some of the quartz of the matrix
appears to be of igneous origin.
306" Igneous matrix (volcanic) with volcanic fragments
312’ Igneous matrix with volcanic and sedimentary fragments
408! Igneous matrix with porphyry fragments
h29' Uniform-textured igneous rock
512' Fine-grained arkose. (This may be a large fragment)
S545* Rhyolite porphyry. HEuhedral crystals and crystal fragments

make up the bulk of the section. Some muscovite in small,
shredded laths may have been altered from biotite.

These sections show carbonated and sericitized fragments and matrix, but
the igneous feldspars of contemporaneous origin are relatively fresh.



E. Pima - Petrography December 3, 1957
DDH No.  Footage
186 199° Quartz latite porphyry
235 As above, but appears to contain rounded or corroded

fragments of the same material.

195 238" Arkose, with small rock fragments. The fragments and
matrix contain abundant sericite, but the feldspars of
the arkose are unaltered.

200 237" Igneous. Similar to DDH 182 @ sk5'.

The texture of the rocks near the bottom of DDH 182, particularly @ 545',
is strikingly similar to that shown by a section of biotite rhyolite from Beehive
Peak, Tucson Mountains. The principal difference is that the Bechive section
contains many plagioclase feldspars, and is of dacitic composition, whereas the
feldspars of DDH 182 are predominantly orthoclase. A section (not examined by
DuBois) made from an exposure of biotite rhyolite near Helmet Peak shows the same
type of texture and abundant plagioclase that characterizes the Beehive thin sec-
tion.

I believe that Dr. DuBois' cursory examination should be expanded to
include a restudy of the southern East Pima area and comparison with the biotite
rhyolite on the BSan Xavier Reservation. The purpose, other than to gain general
information, would be (1) to be sure that no microscopic evidence is overlooked
that would reject the apparent field evidence that the biotite rhyolite is intru-
__sive, and (2) to detemmine, if possible, why alteration is confined principally
L %?\’mmdutm, as this in turn may concern the entire East Pima alter-
: ation pattern.

JOHN E. KINNISON

cc: JHCourtright
KERichard (1 extra)
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September 10, 1957

Dr. R. L. DuBois
1309 Bast Elm Street
Tucson, Arizons
EAST PIMA_PETROGRAPHIC STUDIES

The following information has been compiled to assist your petro-
graphic determinations of East Pima cores.

1. The following sections have been correlated with the wmit
termed "calcareous argillite,” which occurs generally at deep levels in
the cast ore body.

Dbod Petrographic Name
151 @ 525' Sendy calc. arg (JEK)
149 e The! Argillite
1%9%' Hornfels
10 e » Calcareous argillite
&l&' Argillite
& e 1’ Argillite

2. The following sections, within tactite or hommfels units, show
feldspathic aspects, and may be of a related alteration type.

DoE Megascoplc Petrographic
13k @ 265* Mass. feldsper Feld. replacement
13k @ 275 Mass. feldspar Qtz-feld. replacement
152 @ 310* PFeldspathic rock ‘ e-feld
152 @ 357" veins mw
g m; end feld rock (JEK)
152 @ " : ¢ rock Qtz-carbonate-feld
rock (JEK)

#Those sections followed by (JEK) indicate sections
sent to you after your original report of 6-19-57 and
to which I have given a preliminary petrographic name.



Dr. R. L. Dubois

E. Pima Petrogrephic Studies -2 September 10, 1957

3. The following sections apparently identify fragments or horses
of Kino formation in the breccia zone of the east ore body.

opx Megascopic Petrographic
1 - 4 -
52 @ 579 W or brec Felsite porphyry(JEK)
152 @ 701! Perlitic breccia P;:ci;;t:og& similar
k1 @ Gk Conglomerate Argilliite (. 1y part

of matrix of Cgl

4. The following sections are related to the idemtification pro-
blems of the Papago-Pima formation contact, and will serve for comparison
with the series of sections from DDH 109 which you are presently studying.

DDE
53 500" Qtzt Pgf?
19D asz' Diop. calcite Hf Pgf?
88 b1k Arg Pgf
kzo' Cale. arg Pgf
g}- Trem. 'a: “ Pef?
AT Mapgamet
ks1® Arg
453" Qtzt
Le2! Actino-tremolite Hf
468 Qtz~calcite-feld Hf
kr5° Trem. Hf Pgf?
W8 ‘Sericite bearing %
48 tg' Arg Pgf?
. Arg Peft
g 466° Pt
27’ Diop-garnet Tt Pgf?
62 kao! Qbzt Pgf?
T4 3 Sandy arg Pgf?
109 398 Qtz-feld banded
rock Pgf?
Yours very truly,
JOHN E. KINNISON

JEK/ds

R — )



AMERICAN SMELTING AND REFINING COMPANY

813 valley National Building
Tucson, Arizona
January 19, 1961

-—

E & G Scientific
854 South Figueroa Street
Los Angeles 17, California

Attention Sales Department
Gentlemen:

Please furnish me with descriptive literature
and cost on the following item:

Your Catalo§ -= A0 No. 507 -- Polarizing
Attachment for Stereoscopic
Microscope.

Yours very truly,

JOHN E, Kinnison
Geologist

JEK/ds
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AMERICAN SMELTING AND REFINING COMPANY
‘ SOUTHWESTERN MINING DEPARTMENT
813 VALLEY NATIONAL ‘SLDO., TUCSON, ARIZONA
T.A.SNEDDEN |
manaG R
A.C. maLL

mm“n:';m A Mey 1, 196)

Mr. John R, Cooper
U, §. Geological Survey
: : Federa)l Center ) 1

i Denver 2, Colorade

MISSION
Dear John: :

Thanks very much for the Mission spectrographic results,
And particularly, our thanks to Joyce for typing the key,

., John K. has looked over this material briefly. He says he

notes nothing obviously unusual,

4
8

except that titanium is about ten
imes greater in the Papago and Kino formations than in the Pima
tactites and hornfels -~ whatever that means.

Every year you depart from Tucson just when the weather is

becoming decent. Anywsy, we will be looking forward to having you
and Joyce back with us next fall, ,

s

Best regards,
Oriﬂ:-‘;z‘ﬂwm
~ KENYON RI CHARD
KR/ds
ce: JEKinnison __
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