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Of 

d e o l o t i c a l and U#oeh*ralc*l «x««i r a t i o n o f U,« 
-•iunt Cop; «t* pro;-orty t nU«rtwd on August 19 v 1^6^, ||p boor, iwido 
to f i n d i n g our £«olo#lc c r i t e r i a f o r f u r t h e r o x p l o r n t i o n and 
a d a p t a b i l i t y o f * £Oo«ho«!tc*l aothod. 

Tha f o l l o w i n g t h r m ©orMitiono would hn « tattle 
l a p o r t net i n th* e x p l o r a t i o n vorkt 

1«) H n M M i i n t a r o o c t i o n . 
2.) Claao t o the IxiTAVaoy s t o c k , 
5.) tmoonee o f o a f i c «*lln and dykeo. 

On tho baola of thoao c r i t e r i a , f u r t h e r g e o l o g i c 
work i a r^eo«Mom4«<l i n the aouthweotern p a r t * o f tho property. 
- o i l copper a n a l y s i s hn* boon found out u a n f u l * A very high 
copper anomaly of C.2£* C» wan detected through tho grochawdeal 
work, 

tteologleal phenomena obaerrwd l a tho etudiod area 
are euawerlxed In Sable 1. Tho Geology l a alno ahown i n Figure 1. 

• -. v . -
Tho aerti»#»nt*ry rooks of tho ewdney ^reek group 

are 

to l a r t f u l y co«po«e<l o f f i n e - d r a i n e d suadatone a a conraer faciea, 
«ed ahale - a f l o o r f a o l e e . I n t h * r*lnnt Copper area. *Tne l a t t e r 
«ho*n two v a r i e t i e s auch aa a Muck ahale and a l i g h t e r oolored 



-•IM is L c o p p e r i l a y I I j f ^ o n t ; 

s i l i c e o u s s h a l e . *nin beds o f d a c i t l c t u f f and Mafic sandstone 
occur i n c e r t a i n horizons* 

The t u f f could be used as a key bedf however, the 
exposures are l i m i t e d o n ly i n the eastern parts of the property. 

Table 1. nummary of volant w>pi-er i r o p e r t y i 
s u l f i d e s m e t a l 1 l a s t i o n (mainly o h a l o o p y r i t e , p y r r h o t i t e , 
p y r i t e ) 

Hydrothermal u l t e r a t i o n ( c h l o r i t i z a t l o n best c l u e ) 

T o u r w a l i n i z a t i o n ( s i l l c i f l c a t i o n ) 

Thermal aw tftmorphiaa ( b l o t l t i z a t i o n ) with minor amounts o f 
s u l f i d e s . 

B r e c c i a 

Tourmaline qunrtz^eonzonite ( i r r e g u l & r dyke l i k e form) 

^ r a n o d i o r i t e porphyry - quartz roonaonite 
porphry (dyke) • "Feldthpar porprfry" 

3* 
Invonoay I ' o r p h y r i t i c b i o t i t e - h o r n d l e n d e 
U r a n o d i o r i t e 
;>tock quartz oonzonlte (marginal phase) 

Fine-medium grained h o r n b l e n d e - b i o t i t o g r a n o d i o r i t e 
(main phase) « " d i o r i t e o r quartz d i o r i t e " 

V o r p h y r i t i c quartz d i o r i t e (marginal, e a r l i e r ?) 

Mafic dyke and s i l l ( g a b b r o i c - d l o r l t i o composition) 
—d e forma t i o n — — — — — • 

S i l i c e o u s s h a le and bla c k shale * a r g l l l l t o 
F ine grained ( s i l i c e o u s ) sandstone • q u a r t z i t e 
I>acltlc p y r o e l a n t i c rocks 
F i n e to iaedium-gr»ined mafic sandstone — (outside of property) 



Giant Copper Property Conti 

Although there seems to be no d i s t i n c t r e l a t i o n 
s h i p between major two f a d e s , i e s sandstone and s h a l e , and copper 
m i n e r a l i z a t i o n , i t has been recognized u s e f u l s u b d i v i s i o n of the 
eedimentary rocks f o r a n a l y s i s o f t h e i r s t r u c t u r a l c h a r a c t e r s , 
e s p e c i a l l y o f f o l d i n g * I t l a worth to subdivide the sedimentary 
rocks i n d e t a i l * 

The Devdney formation g e n e r a l l y s t r i k e s HNV> and 
dips s t e e p l y * The s t r i k e swings s l i g h t l y from N»( to N-& d i r e c t i o n 
around the main p a r t s of the 15* l e v e l t u n n e l . This could have been 
caused by i n t r u s i o n of the Inverraay stock o r the stock would have i n 
truded i n t o the r e g i o n a l s t r u c t u r a l bent p r e v i o u s l y formed, Several 
f o l d i n g axes have been n o t i c e d , some of which are p o s s i b l y due to 
t i l t i n g o f f a u l t movement, which means th a t they are not p u r e l y a 
f o l d . Minor i n t e r n a l f o l d i n g i s c l e a r i n shale or a l t e r n a t e d bands 
of shale and sandstone i n s e v e r a l p l a c e s . 

The bedding l a w e l l d i s t u r b e d i n places by block 
movement due to numbera o f s t r i k e f a u l t and l a t e cross c u t t i n g f a u l t s . 
The i*iant Copper ore body i s the most extreme example. 

MAFIC INV'iU.SlVi^ KwCKS: 

Mafic ingeoum rocks i n t r u d e d along mainly s t r i k e 
f a u l t s and p a r t l y eross c u t t i n g f a u l t s of the sedimentary r o c k s , 
meaning t h a t they are es e n t i a l l y dyke but most o f them now look 
l i k e s i l l . They occur more around Cilant Copper orebody. The rocks 
are gabbro t o quartz d i o r i t e I n composition but mainly d i o r i t e . -he 
t e x t u r e a l s o v a r i e s fro- coarse-grained hornblende riioritic rocks 
(stubby hornblende l e e s than 6mm i n length) to a dense rook. I t l a 
seen i n moat of the rocks p l a g i o c l a a e l a t h and/or hornblende needles* 
These i n t r u s i v e e vary t e x t u r e l y and compoai t i o n a l l y even in s i n g l e 
u n i t . 

weak i r o n s u l f i d e d i s s e m i n a t i o n has been observed 
i n some o f these I n t r u s i v e s with weak hydrothenmal a l t e r a t i o n . This 
l a probably brought by the rock i t s e l f i n the d e u t e r i c atage, however, 
moat o f the other I r o n and copper s u l f i d e s m i n e r a l i z a t i o n are r e l a t e d 
to the i n t r u s i o n of Inverraay s t o c k . 

^ i n c e these mafic i n s t r u a i v e s are d i s t r i b u t e d o n l y 



f i a n i copper • VMTW wwWJW 

around Invermay stock and cut sedmentary r o c k s , they are not con
cordant s i l l but i n s t r u s l o n bodies a f t e r the deformation o*f the s e d i 
mentary r o c k s . The i n t r u s i v e * are out by end contained as x e n o l i t h 
i n the Inrermay stock s e r i e s r o c k s . They are an e a r l i e r i n t r u s i o n 
than the Invermay stock. 

This atook Invades the p r e v i o u s l y described r o c k s , 
and forms an i r r e g u l a r stock roughly t r e n d i n g Ke. The stock has 
many apophyses toward d i f f e r e n t d i r e c t i o n , which o f t e n accompany 
b r e c c i a aones with o r without copper m i n e r a l i s a t i o n . The stock can 
be d i v i d e d interphases as shown i n Table 1. Perhaps, 98% o f the con
s t i t u e n t s i n r e l a t i v e l y homogonons b l o t i t e bearing hornblende grano— 
d i o r i t e . The most mafic phase o f p o r p h y r l t l c quarts d i o r i t e exposes 
i n the Pass b r e e d s area* P o r p h y r l t l c quarts monnonite occurs a l s o 
i n the Pass b r e c c i a area and 15* t u n n e l , quarts monaonite porphyry, 
c a l l e d f e l d s p a r porphyry by the ooninco group people, l a always dyke 
i n form s c a t t e r e d around the s t o c k . Tourmaline quarts raonsonite i s 
propbably a l a t e a t phase, and i s d i s t r i b u t e d mainly at margin o f the 
stock and around the Invermay deepoeltn. Iron and copper s u l f i d e 
d i s s e m i n a t i o n has been found I n may places but the major m i n e r a l i s a t i o n 
i n the stock I t s e l f i s t h a t o f the Invermay d e p o s i t . 

Close a p a c l a l r e l a t i o n between b r e c c i a nones and t i p s 
o f s t o c k branches i n d i c a t e t h a t the stock must have been the source 
igneous a c t i v i t y o f the ore b r e c c i a . 

Among a l t e r a t i o n helos around the s t o c k , b i o t l t i -
a a t i o n g e n e r a l l y extende f u r t h e r than t o u r m a l i n l s n t l o n from the border. 
I t could be p o s s i b l e to know us i n g the a l t e r a t i o n belos l o c a t i o n o f 
a hidden cupola of the g r a n o d l o r i t e apophyses. 

BHU;CI* ;x)ha. 
b r e c c i a aones i n sedimentary rocks c o n s i s t o f , i n 

order of abundance, fragments o f nedimentary r o c k s , mafic i n t r u s l v e s , 
and g r a n o d i o r l t e , f i l l e d w ith the same powdered m a t e r i a l and various 
hydro t h e r r i a l miner*In. The formation should have been as l a t e as the 
d e u t e r i c stage of the g r a n o d l o r i t e . 

The Giant Copper b r e c c i a i s l o c a t e d i n the r e g i o n a l l y 
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commorient N V i (35 s) - trending area. Numerous mafic dykea Intrude 
along the s t r i k e and p o s s i b l y s t r i k e f a u l t s , ^m&ll numbers of mafic 
dykee show • to H . t r e n d , no that the croon c u t t i n g f a u l t ayatem 
began to develop as e a r l y as or s l i g h t l y l a t e r the formation o f the 
NVi system. 

The l a t e r formation o f the • system i s a l s o 
i n d i c a t e d by* quarts monacalte porphyry dykes, tourmaline-quarts 
a l t e r a t i o n and pebble dykes, which are w e l l b r e c c l a t e d dykes l e s s 
than one foot i n width and c o n t a i n hydrothermal minerals. The south
ern parte o f the b r e c c i a have been probably d i s l o c a t e d by the NK 
f a u l t s system. 

There must be many other d i r e c t i o n s o f s u b s i d i a r y 
f a u l t s i n the b r e c c i a , A s t r o n g s t r u c t u r a l weakness has been detected 
by a geophysical methodl However, the b a s i c p a t t e r n o f the f r a c t u r e 
systems i n and around the u l a n t Copper b r e c c i a s t i l l remained i n the 
Nfc-h'h combination during the block movement. The i n t e r s e c t i o n was 
w e l l b r e c c l a t e d and magmatic atoping o f the Invermay stock enforeed 
the b r e c c i a t l o n . Vapour a c t i v i t y ( s s p e c i a l l y when ^'ll^fi exceeded 
i r o c k ) was a l s o a very important agent f o r the b r e c c i a t l o n . S u l f i d e s 
were probably f i x e d r i g h t a f t e r the chemical a b r u p t i o n . 

Composition of the country rocks also e f f e c t e d 
s u l f i d e m i n e r a l i s a t i o n to c e r t a i n degree, t o r example, i r o n s u l f i d e 
d i s s e m i n a t i o n i s very commonly observed i n mafic dykes throughout the 
surveyed a r e a , - s t a l l e d s t u d i e s should be done on the mafic rocks i n 
and around the Giant Copper b r e c c i a i n t h i s s u b j e c t . 

No s t r o n g i n t e r s e c t i n g f r a c t u r e s have been so f a r 
observed i n other b r e c c i a aones, such as Camp No. 6 and Pass b r e c c i a . 
Doth a l t e r a t i o n and m i n e r a l i s a t i o n are weak i n these b r e c c i a s i n 
c l u d i n g newly found b r e c c i a on a r i d g e opposite to the :>ilverdaisy 
mountain. 

Much in f o r m a t i o n has not been taken* i n the Invermay 
ore b r e c c i a . I n reference to the o l d Cominco maps, the low grade 
copper deposit se«ms to be not p u r e l y a b r e c c i a but c o n t r o l l e d more* 
s t r o n g l y by f r a c t u r e systems. The strongest one i s o b v i o u s l y l e a d 
and s i n e veins o f NKK t r e n d . The m i n e r a l i s a t i o n followed NNJv-NK 
j o i n t system o f the Invermay s t o c k , hence, the ore veins would show 
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a horse t a l l f i g u r e . Thar* muat be rnother s t r u e t u a l weakness c r o s s - . 
i n g the v e i n s , because h o r i z o n t a l d r i l l holes on the 5* l e v e l r e v e a l 
a high copper content aone towards NHW-HW d i r e c t i o n . 

K e s u l t s o f s o i l analyses nude f o r copper are p l o t t e d 
I n f i g u r e P. ^otX saspleo token from road-side c u t t i n g are u s u a l l y 
much higher than neighbouring s o i l s i n copper. 

Copper contents are much mor*1 I n lower p a r t s of 
known m i n e r a l i s e d area. There i s an exception o f the Pass b r e c c i a , 
which showed low values fc-JOppm) even i n and near the b r e c c i a . 

Around the Giant Copper b r e e c l a , high values of 
100-200 ppm were observed at west o f the b r e c c i a . Contents between 
100-**O0 ppm were known at southeast o f the same b r e e c l a . There are 
probably an expros i o n o f s u b s i d i a r y m i n e r a l i s a t i o n r e l a t e d t o th a t 
o f the known ore body. Three samples t ken around New breccia, area 
were between 150 and 250ppm. 

A extremely high copper v a l u e , 2000 ppm Cu, was de
tec t e d at tO0 f e e t north o f the 10s l e v e l p o r t a l , '-he same spot was 
re-exanined and a l s o the surrounding area was inspected w i t h a g r i d 
sampling o f 100 f e e t I n t e r v a l s . Copper contents are r e l a t i v e l y higher 
even i n the s o i l of normal s t a t u s . According t o l i m i t e d i n f o r m a t i o n 
from underground and s u r f a c e , there are SOPVS g e o l o g i c f n c t o r s good 
f o r m i n e r a l i s a t i o n around the area, which are dikes of the Invermay 
stock s e r i e s r o c k s , hydrotharnal a l t e r a t i o n around the margin, and 
s t r u c t u r a l disturbance i n sedimentary r o c k s . 

KlCCHMJflUATIGM: 
f o l l o w i n g g e o l o g i c a l and geochemlc«l examinations 

above mentioned, g e n e r a l i z e d c l u e s to f u r t h e r e x p l o r a t i o n programs 
are induced as f o l l o w a i 

1. ) s t r u c t u r a l i n t e r s e c t i o n ( i n ) and around the Invermay 
s t o c k , p a r t i c u l a r l y o f branches, along the major a x i s . 

2. ) i l u c e where many mafic dykes are d i s t r i b u t e d . 
3. ) C h l o r i t i x a t i o n and t o u r m a l i s a t l o n p r e f e r a b l y enclosed 

by a lower-grride hydro thermal a l t e r a t i o n . 
*».) S o i l sampling f o r copper d i s t r i b u t i o n In overburden. 



uiant Copper rronerty -ont: - 7 -

P r a c t i c a l examinations are expected i n tho f o l l o w i n g 
co-ordinated areas. 

1. ) Continuous s t u d i e s i n the southwestern property (7,000-
12,0OON, 5.000-9,000*:.) 

2. ) Au area between two l a r g e apophyses o f the Invermay stock 
aanbera i n tne 15* l e v e l tunnel and around t i p s o f the 
g r a n o d i o r i t e (10,500-1**,0O0N. 10,500-1P,500E.) Underground 
Information i s r e q u i r e d i n t h i s work. 

Motomu hiyokawa 

iieptember 26*, 196S 


