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INTRODUCTIQN 

The specimens examined c o n s i s t e d of 9 d r i l l core samples w i t h a l e n g t h 

of about % m i l l i m e t e r s and a diameter of about 3 _ m i l l i m e t e r s . Thin sections 

and p o l i s h e d s e c t i o n s were made from each specimen and examined, 

DESCRIPTION OF HAND SPECIMENS 

Hole r Ik - 20 < 

The rock apnears to be a ^ r e i r , very f i n e grained, sandstone or s i l t -

stone p r i m a r i l y comprised of quartz and p o s s i b l y w i t h some f e l d s p a r . The 

rock has been h i g h l y s e r i c i t i z e d and s i l i c i f i e d which has r e s u l t e d i n some 

p o r o s i t y . The rock i s cut by p y r i t e bearing quartz v e i n l e t s i n which 

no c h a l c o p y r i t e or other copper mineral was seen. The v e i n l e t s ranch and 

s w e l l i r r e g u l a r l y . P y r i t e a l s o occurs as disseminated blebs i n the h i g h l y 

a l t e r e d country rock. Minor hematite (specular) was noted. The m i n e r a l i z ­

a t i o n appears to be f r e s h w i t h o n l y minor l i m o n i t i c s t a i n s on the p y r i t e . 

No c h a l c o p y r i t e or other Conner mineral was seen i n the hand specimen. 

Hole # 6 - 70' 

The rock i s a b i o t i t e f e l d s p a r porphyry. I t i s grey i n c o l o u r w i t h 

medium grained b i o t i t e and p l a g i o c l a s e f e l d s p a r , euhedral phenocrysts i n a 

f i n e grained m a t r i x t h a t appears to be p r i m a r i l y q uartz. The b i o t i t e 

appears very f r e s h w h i le the f e l d s p a r i s somewhat a l t e r e d . The rock i s 

dense and shows no apparent p o r o s i t y . P y r i t e occurs as d i s s i m i n a t e d grains 

some o f which have a red-blue coating on the s u r f a c e . 

Hole ' 3 - 7 0 ' 

A. p i n k , h i g h l y a l t e r e d ( k a o l i n i z e d ? ) f e l d s p a r porphyry. The 

f e l d s p a r seems to be completely a l t e r e d as does the m a t r i x . The rock i s 

cut by a branching quartz v e i n l e t , P y r i t e and c h a l c o p y r i t e are d i s s i m i n a t e d 

throughout the rock and the v e i n l e t . Specular hematite and/or molybdenite 

was noted i n the quartz v e i n l e t . 



Hole 0 87 - 3£' (true depth 2£«) 

A. very fine grained green-grey rock which appears to be nrimarily 

quartz and kaolinite or sericite. The rock apnears to have some porosity. 

Pyrite veins cut the rock. The pyrite i n some places i s highly altered 

to limonite. The pyrite i s much fresher when disseminated and shows 

l i t t l e weathering. 

Hole £ 87 - H£» (true denth 8?') 

A light buff coloured very fine grained quartz sericite rock with 

quartz veinlets cutting i t . The rock has a poor but visible porosity. 

Mineralization i s mostlv pvrite which i s disseminated but some does occur 

i n the quartz veinlets. Surely some of the mine alization i s chalcoovrite 

but i t impossible to identify i n the handspecimen. 

Hole # 87 - 23£» (true depth l6£») 
A light pink coloured feldspar porphyry that has been highly altered 

by quartz and sericite and or/ kaolinite. Pyrite and chalcopyrite both 

disseminated and i n quartz veinlets. Limonite stains i n the gangue. 

Hole # 87 - 3l£' ('rue depth 223") 

A completely s i l i c i f i e d and sericitized feldspar norphry with good 

porosity. Chalcopyrite and pyrite lisseminated i n the quartz veinlets 

cutting the rock and i n the altered feldspar "rains. 

Hole £787 - (true depth 385<) 
A white highly altered rock with quartz veinlets cutting i t . I t i s 

impossible to t e l l what the original mck was, Pyrite and chalcopyrite 

disseminated throughout the rock. Some molybdenite seen i n this specimen. 

The specimen has a high porosi ty whic seems to be due i n large part to 

the alteration of the feldspars. 

Hole # 87 - 770' (true depth !;V>') 
Much as hole 9 87 - with a few r e l i c t feldspar "rains which 
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are completely pseudomorphed by k a o l k n i t e or s e r i c i t e . This specimen has 

the highest, p o r s i t v of any of the specimens i n t h i s s u i t e . C h a l c o p y r i t e 

and p y r i t e disseminated throughout the rock. 

DESCRIPTION' OF THIN SECTIONS 

Hole # H i - 20> 
Mode:Sericite - $0% 

B i o t i t e - 2$% 
Quartz - 20$ 
Opaques - 5^ 
Tourmaline - t r a c e 

A h i g h l y a l t e r e d , very f i n e grained, subporphyrytic ( w i t h respect t o 

b i o t i t e ) rock cut by quartz v e i n l e t s . The opaoues occur i n the v e i n l e t s 

and i n the a l t e r e d country rock. .Although the rock give a k a o l i n i t e - l i k e 

s m e l l i n handspecimen the a l t e r a t i o n appears to be a l l s e r i c i t e , however, 

i f f i n e .grained kao"Unite i s mixed w i t h the s e r i c i t e i t would be hard to 

d i s t i n g u i s h because the s e r i c i t e i s so .fine grained. The rock could be 

c a l l e d a b i o t i t e porphry. 

Hole § 6 - 7 0 ' 
Mode: P l a g i o c l a s e - B8£ 

S e r i c i t e - 2% 
Quartz -20% 
B i o t i t e - X$% 
Opaques - 2% 

One o f the l e a s t a l t e r e d rocks i n t h i s s u i t e . A b i o t i t e f e l d s p a r 

( A n ^ ) porphyry of quart monzonite to g r a n o d i o r i t e composition. The 

f e l d s p a r , somewhat a l t e r e d t o s e r i c i t e , i s zoned anrl shows c a r l s b a d , 

p e r i c l i n e and a l b i t e twinning. The rock i s cut by quartz veins c a r r y i n g 

s u l f i d e s . 

Hole # 3 - 7 0 * 
Mode: S e r i c i t i z e d f e l d s p a r - 1%% 

Quartz - 20^ 
Iron oxides - h% 
Opaoues - 1% 

A h i g h l y s e r i c i t i z e d and s i c l i c i f i e d f e l d s p a r porphyry. The f e l d s p a r 
o 

i s to a l t e r e d t o be i d e n t i f i e d . 



Hole # 87 - 35 1 (true depth 2? ' ) 

Mode: Quartz - %$% 
S e r i c i t e - 2^% 
Ot>aques - 1$% 
Tourmaline - 7% 

A h i g h l y a l t e r e d a l l o t r i o m o m h i c granular quartz s e r i c i t e rock. The 

sulfide's occur i n v e i n l e t s of quartz and around quartz veins i n the country 

rock. The tourmaline occurs a suns and appears to be e a r l i e r than the 

Hole § 87 - 115* (true depth 82*) 

Mode: Quartz ' - $6% 
S e r i c i t e - Z$% 
Opaques - 20% 
Tourmaline - $% 

This rock i s so h i g h l y s i c l i c i f i e d and s e r i c i t i z e d t h a t the o r i g i n a l 

rock cannot be determined. The handspecimen and the t h i n s e c t i o n are i n 

a l a r g e p a r t a quartz v e i n l e t c u t t i n g the rock and not much of the surrounding 

rock i s -.^represented. The m i n e r a l i z a t i o n occurs i n quartz v e i n l e t s and 

around quartz v e i n l e t s : and disseminated i n the country rock. 

Hole # 87 - 235 1 (true depth 16£') 

Mode: Quartz - 6c# 
S e r i c i t e - 20$ 
Opaques - 15$ 
Carbonate -

A h i g h l y a l t e r e d quartz s e r i c i t e rock. Texture a l l o t r i o m o m h i c - g r a n -

- u l a r , "he carbonate cuts the s u l f i d e m i n e r a l i z a t i o n which occurs on the 

boundaries' of quartz veins and disseminated. 

Hole # 87 - 3 l£ f (true depth 223') 

Mode: Quartz - $$% 
S e r i c i t e - 2 0 ' 
Opaoues - 1$% 
Carbonate - $% 
Tourmaline -

A h i g h l y a l t e r e d f e l d s p a r porphyry w i t h s e r i c i t e , q u a r t z and tourmaline 

pseudomorphing the f e l d s p a r . The opaques occur i n v e i n l e t s of quartz and 



as d i s t i n c t v e i n l e t s themselves and as disseminated blebs i n the h i g h l y 

a l t e r e d country rock. 

Hole '' 87 - (true depth 385') 

Mode: Quartz - 60% 
S e r i c i t e - 25'̂  
Opaques - \0% 
Tourmaline -

A. h i g h l y a l t e r e d quartz s e r i c i t e rock which was o r i g i n a l l y a f e l s p a r 

porphry. 

Hole if 87 - 770' (true depth &6») 

Mode: 'Quartz - 6o% 
S e r i c i t e - 30^ 
Opauues - 18? 
Tourmaline - t r a c e 

The most h i g h l y a l t e r e d rock o a l l the specimens. Impossible to t e l l 
I 

what the o r i g i n a l rock was, i t i s riow a quartz s e r i c i t e rock. 

The s e r i c i t e i n manv o f the specimens i s developed i n two d i r e c t i o n s 

at r i g h t angles to each other and i s probably pseudomorohous a f t e r the 

cleavage planes o f the f e l d s p a r . The quartz i s i n v a r i a b l y anhedral i n 

these specimens. The disseminated opaques are commonly found c o a t i n g 

quartz grains and should be e a s i l y separated i n m i l l i n g , 

POLISHED SECTIONS 

Primary m i n e r a l s : 

P v r i t e - FeSot colour - Dale y e l l o w 

v 2 

hardness - F 

p o l i s h - poor 

r e f l e c t i v i t y - moderate 

anisotropism - i s o t r o p i c 

^•rain s i z e - h to 320 mu and up. 
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Chalcopyrite - CuFeSpJ 
\ colour - yellow 

hardness - C 

o o l i s h - good 

r e f l e c t i v i t y - moderate to high 

a n i s o t r o p i c - weak 

gra i n s i z e - 8 to 300 mu. 

Specular hematite - Fe ?0y. 

Magnetite - FQ^Q^ 

colour - grey w i t h a blue t i n t 

hardness - F 

p o l i s h - good 

r e f l e c t i v i t y - high 

i n i s o t r o p i s m - d i s t i n c t 

i n t e r n a l r e f l e c t i o n - red 

g r a i n s i z e - h to h00 mu. 

etch t e s t s : HgClo necr. 
KOH 
KGN 
HG1 
FeCl-^ 
HRO ' 
A.q.3Reg. » 

vSnGlo i n 1 : 7 HG1 posotive 

c o l o u r - grev-browu 

ferdness - F 

p o l i s h - good 

r e f l e c t i v i t y - low 

anisotrooism - I s o t r o p i c 

t r a i n s i z e - 8 t o liO mu. 
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etch t e s t s : TfeCIo neg 
KOH 
KCN 
HC1 
F e d 

Pos 

S p h a l e r i t e - (7jiFe)S; 

B o r n i t e - Ou^FeS, : 

Molybdenite - MoS 2 

Aq. Reg. 

HF 

colour - grey 

hardness - B 

p o l i s h - good 

r e f l e c t i v i t y - low 

anisotropism - i s o t r o p i c 

i n t e r n a l r e f l e c t i o n - r e d 

g r a i n s i z e - k to 3 mu. 

colour - n i n k i s h brown 

hardness " B 

p o l i s h - moderate to good 

r e f l e c t i v i t y - moderate 

anisotropism - very weak 

g r a i n s i z e - 1 to l6o mu. 

colour - white to dark grey 

hardness - 4 

p o l i s h - good 

r e f l e c t i v i t y - moderate 

anisotropism - enormous w i t h f a i n t colours 

b i r e f l e c t i o n - weak 

g r a i n s i z e - 10 t o 80 mu. 



etch t e s t s : H gCl p neg. 
KOH 
KGN 
HC1 
F e d 3 

HMO 3 
Aq." Re??. 

Secondary m i n e r a l s : 

Goethite - a-FeO.OH(+ xH 20): 
c o l o u r - grey w i t h a blue t i n t 

hardness - D 

p o l i s h - good to poor 

r e f l e c t i o n " moderate 

anisotropism - weak to d i s t i n c t 

i n t e r n a l r e f l e c t i o n - orange 

g r a i n s i z e - h to hOO mu. 

Di g e n i t e - Ou0S^: 

Ch a l c o c i t e - Gu 9S 

colour - blue 

hardness - 0 

p o l i s h - good 

r e f l e c t i v i t y - moderate 

anisotropism - i s o t r o p i c 

grains s i z e - 2 to 10 mu. 

etch t e s t s : HW6, p o s i t i v e , b l u e s t a i n 
FeCIo negative. 

c o l o u r - white w i t h a blue cast 

hardness - C 

p o l i s h - go-'̂ d 

r e f l e c t i v i t y - moderate 

anisotropism - weak 

g r a i n s i z e - avg. 2. mu. 

etch t e s t s : HWO3 posotive blue s t a i n 
FeCl3 posotive blue s t a i n , 
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C o v e l l i t e CuS 
colour-deep blue 

hardness - B 

\ 
p o l i s h - good 

r e f l e d t i v i t y - moderate 

anisotropism strong w i t h red to brown colours 

g r a i n s i z e 1 to 2 mu. 

Minerals are l i s t e d i n order o f decreasing abundance f o r each specimen. 

As the m i n e r a l i z a t i o n i s so disseminated and makes UP such a low percentage 

o f :he rock i t i s impossible to as sign accurate percentages of abundance 

to the mi n e r a l s . 

Hole 9 lh - 20', assay 0.083 Gu. 

P y r i t e , c h a l c o p y r i t e , hematite£ g o e t h i t e , d i g e n i t e , c h a l c o c i t e . 

Hole 9 6 - 70', assay 0.19$ Cu. 

P y r i t e , c h a l c o p y r i t e , hematite$ magnetite, g o e t h i t e , s p h a l e r i t e , b o r n l t e , 

and c o v e l l i t e . 

Hole # 3-70', assay 0.0£# Gu. 

P y r i t e . c h a l c o p y r i t e , hematite, g o e t h i t e , d i g e n i t e , c o v e l l i t e , molybdenite. 

Hole # 8 7 - 3 5 ' (25*) 3 assay 0.25$ Cu. 

Ch a l c o p y r i t e , p y r i t e , g o e t h i t e , hematite, magnetite. 

Hole # 87 - 115' (82»), assay 0.62$ Cu. 

P y r i t e , c h a l c o p y r i t e , g e o t h i t e , magnetite, s h b a l e r i t e . 

Hole # 87 - 235' (165 1 ) , assay 0.97'- Cu. 

P y r i t e , c h a l c o p y r i t e , g o e t h i t e , hematite, magnetite, d i g e n i t e , b o r n i t e , 

and s p h a l e r i t e . 

Hole # 87 - 315' (223'), assay 1.31$ Cu. 

P y r i t e , c h a l c o p y r i t e , g o e t h i t e , hematite, magnetite, b o r n i t e , s p h a l e r i t e . 

p y r i t e , chalcopyfeite, g o e t h i t e , hematite, d i g e n i t e , b o r n i t e , molybdenite. 

Hole # 87 - 5U5* (3%'), assay 0.90$ Cu. 
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Hole ' 87 - 770» (5u6'), no assay. 

C h a l c o p y r i t e j p y r i t e , g o e t h i t e , hematite, molybdenite, 

MTURE5 AMD THEIR SIGNIFICANCE 

The porous texture of the rock i s the most s t r i k i n g f e a t u r e . The 

m i n e r a l i z a t i o n simply f i l l s open spaces i n the rock and occurs i n Quartz 

v e i n l e t s c u t t i n g the rock. 

Rim t e x t u r e i s shown by s e v e r a l m i n e r a l s . Digenite shows r i m texture 

on corroded t r a i n s of p y r i t e and c h a l c o p y r i t e * Although no d i s t i n c t i v e 
J 

features were brought out by e t c h i n g these rims they are d e f i n i t e l y 

suoergene i n o r i g i n . Minor c h a l c o c i t e and c o v e l l i t e both show r i m texure 

around p y r i t e and c h a l c o p y r i t e . B o r n i t e shows a r i m texture around 

c h a l c o p y r i t e , i n one example, which i s d i f f i c u l t to i n t e r p r e t "Without 

r e s e r v a t i o n s , however, i t could be b o r n i t e exsolved out of c h a l c o p y r i t e 

and the b o r n i t e has had time to migrate out t o the border of the l a r g e r 

g r a i n o f c h a l c o p y r i t e . 

B o r n i t e o f t e n occurs a^ smal-l e x s o l u t i o n l a m e l l a i n c h a l c o p y r i t e as 

does c h a l c o c i t e i n one specimen. S p h a l e r i t e often occurs as small blebs i n 

c h a l c o p y r i t e and i s probably the r e s u l t of e x s o l u t i o n . Hematite and 

magnetite occur as small i n c l u s i o n s i n p y r i t e and c h a l c o p y r i t e and are 

simply the r e s u l t o f the l a t e r s u l f i d e s p r e c i p i t a t i n g around the e a r l i e r 

oxides. 

C h a l c o p y r i t e often occurs i n p y r i t e grains and a l s o occurs i n v e i n l e t s 

and around euhedral p y r i t e g r a i n s , Presumable* the chalcoo^Tite d e p o s i t i o n 

was p a r t l y similtaneous with p y r i t e and p a r t l y a f t e r the p y r i t e d e p o s i t i o n 0 

The molybdenite, which i s not at a l l common, u s u a l l y occurs as 

d i s c r e t e grains r a t h e r than as compound .grains w i t h other minerals. 

However, when i t occurs as compound grains i t i s u s u a l l y w i t h the chalco-

- p y r i t e . Hematite, magnetite and goe t h i t e u s u a l l y occur as d i s c r e t e t r a i n s . 
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PAR lllv'E1TG SEQUENCE 

I t i s d i f f i c u l t to make much of a paragenetic sequence f o r the deposit 

because of the i s o l a t e d nature o f most of the g r a i n s . The minerals are, 

t h e r e f o r e , l i s t e d on the Van der Veer d i a ram i n t h e i r expected order o f 

appearance. The rock a l t e r a t i o n occured before the d e p o s i t i o n o f oxides 

and s u l f i d e s . 

Van der Veor* diagram: 

Molybdenite 

Di g e n i t e 
C h a l c o c i t e 
C o v e l l i t e 

Sphalerite 
Bornite — 

D i g e n i t e 

P y r i t e 

Magnetite 
2 ' • Goethite 

Goethite 

TEMPER VIJRE AMD TfPE OF DEPOSIT 

The minerals of the s u i t e i n d i c a t e a temperature of d e p o s i t i o n near 

5*00° C. Edwards (I960 p. 160) l i s t s molybdenite, magnetite, hematite and 

tourmaline as minerals deposited above 500°C. Bateman (19£8 p.ii2) l i s t s 

s p h a l e r i t e i n c h a l c o p y r i t e from e x s o l u t i o n as occuring around 500°C and 

Bor n i t e e x s o l u t i o n from c h a l c o p y r i t e at U75°C» However, no lower l i m i t 

can be put on the temperature of m i n e r a l i z a t i o n because p y r i t e and chalco-

- p y r i t e can be deposited at temperatures much below 5>00°C. 
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The deposit i s a t y p i c a l "Porohry Copper" d e p o s i t . . ;The deposit i s a 

simple e p i g e n e t i c h y d r o t h e r m i l deposit r e l a t e d t o quartz v e i n l e t s and open 

spaces. The hi g h temperature of the deposit makes i t hypothermal. 

COKTCTTS 

One of the major ore c o n t r o l s i s rock a l t e r a t i o n and the p o r o s i t y caused 

by rock a l t e r a t i o n , however, there must be other c o n t r o l s not evident from 

the data a v a i l a b l e t o the w r i t e r . Notably some holes (''0 - 70') w i t h a high 

degree of a l t e r a t i o n and good p o r o s i t y have as good, a copper assay as those 

which have l i t t l e p r o s t i t y and are not as h i g h l y altered(••'& - 70 f )• 

I f hole § 87 - 770' ( n@ assay) i s p r o j e c t e d on the magnetic anomaly 

maps i t would f a l l c l o s e t o hole # h - £6*0' (Cu. assay 0.1-2$) and yet # 87 

770 T i s the most porous and h i g h l y a l t e r e d rock i n group I "zoning specimens". 

The high copper assays i n hole § 8? (235' t o 5U5>1) are not due to 

secondary s u l p h i d e enrichment. These high assays are simply the r e f l e c t i o n 

o f an abundao.ce of primary c h a l c o p y r i t e . 

http://abundao.ce
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P i p . 1. Quartz v e i n c u t t i n g mass of s e r i c i t e . Crossed n i c o l s . X ~ jty 
Hole # I k - 20' 

Pig. 2. T y n i c a l s e c t i o n of the decree e f a l t e r a t i o n . The only minerals 
nresent are ouartz, s e r i c i t e and the oc c a s s i o n a l grain of ^ulohide 
Crossed n i c o l s . X ^5. Hole - l l i - 20' 



Fig. 3. Partially sericitized feldspar phenocryst. Crossed n i c n l s . 
Hole #6-70*. X h0. 



Fig. 6. Tourmaline suns and sulphides(black* Grossed nicols. 
Hole # R7 - 115'. X 75* 



j P i g , 7- B i o t i t e , Feldspar (both as phenocrysts) and a matrix of 
s e r i c i t e . P l a i n l i g h t . Hole § 6 - 70' e X 30, 

F i g . 8 . P y r i t e and smarts v e i n l e t . p l a i n l i g h t . Hole § 87 315'. X 10. 



Fig. 9. Pyrite (diamond polish) i n t e r s t i t i a l to the Quartz. P l a i n l i ^ h t . 
Hole ̂ Ui - 20*. X 160. 

Fit?. 10. P v r l t e ind c h a l c o p y r i t e i n jgancme. p l a i n l i g h t . 
Hole # 87 - X 60. 



ELg.ll. Cfoalcopyrite grain with rim of covellite. P l a i n light. 
Hole # 3 ~ 70». X 1-00. 



Fig. ll|„ Chalcopyrite and bornite p a r t i a l l y replaced bv digenite. 
plain l i g h t . Hole £ 87 5k$\ X 75-


