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KBNNCO EXPLORATIONS. (WESTERN) LIKE TED 

References to Porphyry Copper Deposits. 

General: "The Porphyry Coppers in 1956" - A 0B. Parsons. 

Bingham: "Guidebook to the Geology of Utah, No. 16" - Utah 
Geological Society, 1961. 

"Granitization and Hydrothermal Alteration at Bingham, 
Utah" - Bronson Stringham, Geol. Soc. America, 
Bu l l . Vol. 64, 1953. 

Ray: "Guidebook For Field Trip Excursions in Southern 
Arizona* - Arizona Geological Society, 1952. 

(Papers included on San Manuel, Castle Dome, and 
Magma mines) ' 

Chino: "Geologic Structure Surrounding the Santa Rita 
Intrusive" - Ordonez, Baltosser & Martin. 
Economic Geology, Vol.50, No. Xa 

"Guidebook of Southwestern New Mexico" - New Mexico 
Geological Society, 4th Fie l d Conference, 1953. 

"Hydrothermal Alteration at Santa Rita, New Mexico" 
- Kerr, Patterson & Wright, Geol„ Soc. America, 
April 19S0. 

Pima, 
Ksperanza, 
Mission "Guidebook No. 2, Southern Arizona" - Arizona Geological 

Society, 1959. 

November 23, 1961 

Vancouver, B.C. 
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TABLE I 
Table of Formations f o r the M i t c h e l l - S u l p h u r e t s Region 

Period Group L i t h o l o g y 

Recent 
Unconsolidated g l a c i o -
f l u v i a l and g l a c i a l d e posits 

Unconformable Contact 
T e r t i a r y (?) Late Dykes Keratophyre ( b a s a l t (?) ) 

I n t r u s i v e Contact 

J u r a s s i c (?) 
M i t c h e l l 
I n t r u s i o n s 

Granite 
Syenite and Quartz-Syenite 

Porphyry 
Plagioclase-Hornblende 

Porphyry ( A l b i t e 
S y e n i t e ; minor 
Sy e n o d i o r i t e ) 

- and a l t e r e d e q u i v a l e n t s 
I n t r u s i v e Contact 

Lower 
J u r a s s i c (?)^ 

Lower Hazelton 
and/or 

p o s s i b l y Upper 
Takla (?) 

* S p i l i t i z e d Diabase 

Lower 
J u r a s s i c (?)^ 

Lower Hazelton 
and/or 

p o s s i b l y Upper 
Takla (?) 

I n t r u s i v e Contact 
Lower 
J u r a s s i c (?)^ 

Lower Hazelton 
and/or 

p o s s i b l y Upper 
Takla (?) 

V o l c a n i c Members - green and 
purple l a p i l l i t u f f , v o l c a 
n i c b r e c c i a , f e l d s p a r por

phyry 
- and a l t e r e d e q u i v a l e n t s 

Lower 
J u r a s s i c (?)^ 

Lower Hazelton 
and/or 

p o s s i b l y Upper 
Takla (?) Unconformable or Conformable 

Contacts (?) 

Lower 
J u r a s s i c (?)^ 

Lower Hazelton 
and/or 

p o s s i b l y Upper 
Takla (?) 

**Sedimentary Members - c a r 
bonaceous a r g i l l i t e , s i l t -
stone, greywacke, conglo
merate, and minor impure 
limestone 
- and a l t e r e d e q u i v a l e n t s 

* May be part of the M i t c h e l l I n t r u s i o n s 
** There i s some doubt whether the main sedimentary u n i t i n 

the map area i s s t r a t i g r a p h i c a l l y above or below the 
main v o l c a n i c u n i t 
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TABLE I I I 
T y p i c a l M i n e r a l Compositions of Vo l c a n i c Rocks 

i n the M i t c h e l l - S u l p h u r e t s Region 

Specimen No. K-85 K-2^6 K-291 K-2M-7 K-8W 

Rock Name 
a l t e r e d 
v o l c a n i c 
b r e c c i a 

a l t e r e d 
l a p i l l i 
t u f f 

a l t e r e d 
l a p i l l i 
t u f f 

a l t e r e d 
t u f f 

a l t e r e d 
f e l d s p a r 
porphyry 
flow 

P l a g i o c l a s e 15* 
An,.? 

15% 
A no-5 

2 5 ^ 
AnO 

25-30* 
*»o-5 

35-^0* 
An 2 2-25 

A p a t i t e - t r a c e t r a c e t r a c t 3* 
(+sph*n«) 

Epidote 
( p i s t a c i t e ) 

- h-5% h5% - 5-7% 

" S e r i c i t e " 
(-clay minerals 

60* 
) 

12-15* 1-2* 12-15* 10-12? 

C a i c i t e - 8-10* 7-10* 17-20* 3* 
C h l o r i t e - 5-7% 5-7* 7* 15* 

B i o t i t e t r a c e - - - -
Quartz - 3* - 5* -
Unresolvable 
mesostasls 
( p l a g i o 
c l a s e ?) 

25* 10-12* 20* 10-15* 

Opaque Minerals 7-10% 2-3* 1/2-1* 6-8* 6* 

An* was determined by o p t i c a l means. 
Most of the minerals are probably secondary 
Percentages are v i s u a l e s t i m a t i o n s . 
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Hornblende 
P l a g i o c l a s e 
A p a t i t e 
Large, white 
K - f e l d . pheno 

Sphene 
Pink to Red 
M i c r o p e r t h i t e 

Quartz 
Sulphides 

A l b i t e 
Syenite 

Syenite 

Orgr^-Ab+An 12^ 

Quartz 
Syenite 
( i n c l u d i n g 
t w o - f e l d 
spar gran
i t e ) 

1/10=^ Pink 
Or Or^-Ab+An, 

C ro s s -
c u t t i n g 
Granite 

Sub-mag
ma t i c 
C onditions 

Red 1/2=^ Or 

concentrated 

Time 
F i g u r e 9* Paragenesis of the minerals i n the 

M i t c h e l l I n t r u s i o n s . 
two, on the other hand, s t r o n g l y suggests a common o r i g i n . 
The very p o s i t i o n of a l l the i n t r u s i o n s makes i t d i f f i c u l t to 
suppose anything but a c l o s e r e l a t i o n s h i p between a l l the mem
bers of the H i t c h e l l I n t r u s i o n s . Although r a t h e r secondary 
evidence, the f a c t that disseminated copper, molybdenum, and 
i r o n minerals are found associated w i t h a l l members supports 
a common o r i g i n . 

I f we f i r s t consider the o r i g i n of the s y e n i t e , 


