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SURFACE WORK - ON THE PROPERTY 

1 . Introduction 
During the period June to September a Pechiney 

Development Ltd. field crev under the supervision of 

J. P. Nicolet established a geological map of the property. 

This was followed by detailed ge~chemical soil samples and 

treriches on several claims of the property. These claims 

are situated 20 miles East of Terrace, on the south bank 

of the Zymcetz River. 

0 
The geological mapping was done fro111 a topographic 

map established by Spartap and traverses were made e v e r y  

1,000 feet. Detailed traverses and inspection of  outcrop^ 

were performed on each msin traverse (see plan No 0 ) .  The 

geochemical samples were analyzed for Cu. 

This report describes the geology and petrography 

of the formation encountered and the processing procedure 

of the geochemical survey and discusses the resul-ts of these 

surveys. 

0 
J . P .  l , ? i c c l e t ,  G e o l .  
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0 2. Location and Access 

Normal access to the main camp is by logging 

road east of Terrace for approximately 1 7  miles. A'trail 

gives a good access to the Upper and Lower Showings. The 

other showings and claims of the property can only be 

reached by helicopter and on foot. 

The ~roperty is 8 square miles and has a roughly 

square shape. It is bounded to the North by the Zymoetz 

River, to the West by Mattson Creek, to the South by the 

edge of Trapline Creek valley and to the East by a line 

parallel to and 3 miles west of the Clore River ( see fig. 1 ) .  

0 3.  aa.ims and Ownership 

The located mineral claims herein described 

form s contiguous block of 114  claims and 6 fractional 

claims. They have been grouped into 3 claim blocks. 

The following table lists claims, groups, and 

record numbers : 

GROUP: NATAN 
c t 

CLIAIM NAME RECGRI) NC . 
Kelly 3 31 7 0 0  
Kelly 4 31 701 
Kelly 6 31 703 
Kelly 7 39825 

I I 

I 

Kelly 8 - 1 4  incl. 39826 - 39831 incl. 
Kelly 15  - 2 0  incl. 40226 - 40231 Incl. 

0 Kelly 1 31 698 
Kelly 2 31 699 

. Native 1 40603 
Native 2 40604 

J.P. Nicolet, Gecl. 







The Native Mines property and general area has 

been mapped by S. DUFFELL and J. G. SOUTHER GSC Memoir 

No 329. It shows sedimentary formation of carboniferous 

Permien and Triassic age. A volcanic-sedimentary series I 

of Jurassic age has been divided into two groups: the 

Hazelton G r o ~ p  and the Bowser Group. These forKztions 

(sedimentary and volcanic-sedimentary) have been intruded 

by batholithic stocks and plugs of granodiorite wliich 

belong to the Coast Range Intrusion of Cretaceous to 

Tertiary age 

-- 
5. Work done cL the Property during the Period June - Se=ber 

0 
--- - - --.-- 

The different surveys done by Fechiney are as 

f 0ll.ows: 

1. Mapping and prospecting of the claims. Data 
reported on a topographic map made by Spsrtsn 
at a scale of 1 " = 1 ,000 - 1 ,500', bu.t the 
the difficulty of the terrain has not allowed 
us to epace cnr traverses regularly. 

Silt samples were always collected while 
mapping. (See plan No O Itineraries map) 

2. Topographic survey and detailerl mapping at a 
scale of 1 "  = 50' on the Lower and Upper 
Showing. 

3. Geochemical soil sampling on t h e  showing dis- 
covered by prospecting. 

4. Detailed mapping at, a scale of 1"  = 20' and 
1 " = 2' of the new showings. 

0 

J .F.  N i c o l e $ ,  Geol, 
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0 5.  Trenching of t h e  new showings. i 
I 

Appen8ix I1 and 111 show the  d i s t r i b u t , i o ~ ~  of 
t h e  pe rsonne l  and d a t e s  worked, and t h e  c o s t  
b r  eakZ.o~irr~ . 

6 .  Geology 

The geology of t h e  p r o p e r t y  ha s  r e v e a l e ?  a t h i c k  

s u i t e  of vo l can i c  a ~ d  sedimentary  rocks  belonging t o  t h e  

Haze l ton  Group which have been a f f e c t e d  by a  group of 

i n t r u s i o n s  of g r a n o d i o r i t e ,  f e l d s p a r  porphyry ,  d i o r i t e ,  

g r a n i t e ,  and r h y o l i t e .  These i n t r u s i o n s  a r e  assumed t o  t e l o L g  

t o  t h e  Coast  Range I n t r u s i o n s  ( s e e  p l a n  No 1 ) .  

On t h e  f i e l d  t h e  macroscopic d e t e r ~ ~ i n a t i o n  of t h e  

0 - r ocks  do n o t  always correspond w i th  t h e i r  microscopic  d e t e r -  

m ina t i ons .  I n  t h e  fo l l owing  t e x t  t h e  name o f  t h e  rocks  a r e  

used accord ing  to t h e i r  microscopic  de te rmin  a t '  ,ions. 

6 . 1 .  Petrography- ar.d Occurrence of Outcrops ---- -- 

6.1 . I .  The Vo lcano -3ed imen ta r~  S u i t e  ----- -.--- 

On t h e  p r o p e r t y  t h e  rocks  of t h i s  s u i t e  a r e  

e s s e r i t i a l l y  v o l c a n i c s  w i t h  accessGry sed imenta ry  fo rma t ions .  

Three u n i t s  have been a r b i t r a r i l y  d e f i n e d  a f t e r  t h e  pre-  

dominscce of one of t h e  fo rma t ions  o f  t h e  Hazel ton Group; 

0 

J . P .  N i c o l e t ,  Ceol . 
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0 however ,  t h e y  canno t  be d e f i n e d  a s  c l e a r l y  s e p a r a t e d  

s t r a t i g r a p h i c  u n i t s .  These t h r e e  u n i t s  a r e  d e s c r i b e d  

s t a r t i n g  a t  t h e  bot tom t o  t h e  t o p  of  t h e  s u i t e .  

I 
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0 The Lr-ey greeri anCesites and andesite tuff --- - -- ----- - 

These rocks are fine grained; grey to greefi, 

and are f o r ~ e d  of small crystals of feldspars and ferro-. 

magnesians with some bigger crystals of amphibole (lmm). 

They are identical to the grey-green andesite of Unit 2 
I 

(see appendix VI sample Z A l  and Z A 3 l  for microscopic deter- I 

I 
minat<ions). 

I I 

The red andesites and tuffs 
I 

------ I 
I 

These rocks are h~rnoger~eous, fine grained, red 
- 

to purplish in colour. In some ~amples needle like crystals 

of white feldspars and green arnyhibodes are observable. Tneir 

0 lerlgth never exceeds 4 to 5 millimeters . Calciie fills 



20, 21, 23, Saint No 10,  11,  13,  14,  15,  16,  Pan No 2, 4,  

6, Kelly No 24, 32. 

6 .1 .1 .2 .  U ~ i t  No 2 

Urit 2 is characterized by the predominance of 

andesitcs s n d  tuff and a minor amount of agglomerates. The 

general colour of this unit is darker than U L ~ ~  1 and more 

reddish. The following formations have been observed: I 
- 

Red andesites and re2 tuffs -- -- ------- 

0 
On the field these rocks are essentially 

characterized by a constant red to pur-plisll colour. There' 

are two types: 

a) a massive rock; fine grained and fairly siliceous 

b) a fine grained rock les siliceons than (a) 
showing small cr-stals of white feldspar 
( 2  mm in I ength 3 disseminated in the fine 
grained matrix. 

The study in thin section showed that* there were 
andesjte and tuffs (see appendix V I  sample 242,  
Z A 3 2 ) .  

0 ., 

J.P. Nicolet, Geol. 

i 
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0 Grey-green andesites and andesite tuffs ---------- 

They also are fine grained to massive and 

exhibit small crystals of feld?pars and ferromagnesians. 
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than the red tuffs. The fragments of red tuffs are up to 

0 3 inches in diameter while these cf andesitic tuffs never 

exceed inch. All are angular or ~uba~ngular. 

The cement of these agglomerates is red to greer~; 

quartz and ferromagnesians. On the field they can be easily 

distinguished from the agglomerates of Unit 1 as their frag- 

ments and matrix are well differentiated. 

Outcrops --- 

The grey-green andesite and andesitic tuffs 

represent the main formation of Unjt 2. They form beds of 

about 100 feet in apparent thickness se&a,rs?ted by small beds 

0 of red an?~oait.es and tuffs (50 feet apya,rerlt thickness) a i~d  

less freyue~:t~ly beds of agglomerates (50 feet apparent 



0 repetition of different lit,hological facies, which were 

not seen in the other units. These facies are described 

below: 

Conglomerate 

It is a brownish rock well consolidat,ed; brownish 

in cclour exhibiting fragments of r ~ d  tuffs, andesites 

and sometimes rhyolitic tuffs. The size of the fragments 

varies from 1 mm to 15 cm. Their shapes are rounded or 

subangular. The cement is composed of detrital fine feldspars 

and ferromagresians. This conglomerate hes  been observed 

only on one point outside the property. It is in contact 

with agglomcrat,es of Unit 2 and overlain by red tuffs of 

Ufiit 3. Its apparerlt thickness is about 30 feet. There are 
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. The r e d  a n d e s i t e  and r e 2  t c f f s  -------- 

They a r e  always f i n e  g r a i n e d  o r  even v e r y  f i n e  

g r a i n e z  and t h e i r  co lour  i s  always red-browliisli, bu t  n o t  

p u r ~ j l e .  Small c r y s t a l s  of whi te  euhez ra l  f e l d s p a r s  have i 
been observed a s  we l l  a s  c r y s t a l s  of amphibole. 

Red agglomerates  -- 

They c a r r y  e ~ s e r ~ t i a l l y  e lements  of r e d  t u f f  and 

some element of r h y o l i t i c  t u f f s .  The m a t r i x  c o n s i s t s  muinly 

of q u a r t z .  The d i f f ~ r e r ~ t i a t e  themselves  from t h e  ~ t h e r  

agglomerates  of Uni t  1 and 2 by t h e  s i z e  of t h e i r  e l eKer l t s  

which never  r e ach  1 inch  ( s e e  appendix V I  sample Z A 2 4 ,  2 5 ) .  



Outcrop2 

On t h e  f i e l d  a  r a p i d  

between t h e  d i f f e r e r l t  f a c i e s  a s  

r e c u r r e n c e  h a s  been obse rved  

d e s c r i b e d  abcll-e; t h e  most 

f r e q u e n t  f a c i e s  be ing  t,he r e d  a n d e s i t e  forming l a y e r s  of 

20 f e e t  ( a p p a r e n t  t h i  c h n e s s )  . The v o l c a n i c  s a n d s t o n e s  a r e  

i n t e r b e d d e d  wi th  t h e  r u f f  and t h e i r  t h i c k n e s s  ( t r u e )  i s  abou t  

$ f o o t  t o  1 f o o t .  
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0 6.1 .2 .1 .  G r a r L o d i o r i t e  -- - 

I t  i s  a  mass ive  medium g r a i n e d  r o c k  whose 

c o l o u r  i s  g r e y  t o  d a r k  g r e e n .  On t h e  f i e l d  it h a s  beeri 

c a l l e d  " g r e e n  g r a n o d i o r i t e " .  I t  i s  e s s e n t i a l l y  made o f  
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0 
shaped p h e n o c r y s t s  of q u a r t z .  Mic roscop ic  s t u d i e s  have 

r e v e a l e d  t h a t  t h e s e  p o r p h y r i e s  a r e  on a n d e s i t , i c  compos i t ion .  1 

( s e e  append ix  V I  sample No Z A 7 ,  Z A 1 2 ,  ~ A 1 3 )  





quartz is higher than the amount of feldspar. I 

I 
! 
I 

Discussi.on 011 the chr~nnlo~ical classification of tlie - --------- 

different intrusions - 

It is very difficult to determine exactly the 

age relation of the different intrusives because of the 

small number of contact observed on the field, and only 

the interpretation of the map gives some data about this age 

relation. 

a) The granodiorite is probably the oldest intrusive. 
I 

b) At the Upper-Lower Showings the fel-dspar porphyry seems 

0 to intrude the granodiorite . 
c) The diorite is related to the other intrusives only in 

the Upper-Lower Showing. So far only one contact between 

feldspar porphyry and diorite has been .observed. Therefore 

it is not possible to maKe any definite statement about ages, 

however, the feldspar porphyry is very often strongly 

epidotized while the diorite is always fresh looking. This 

could suggest that the diorite could be younger than the 

porphyry. 

Finally the examination of the geological map 

in i h e  Southwest part of the grancdiorite batholitl~ could 

6) 
J . F .  Nicolet, Geologist 
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0 s u g g e s t  t h a t  t h e  g r a n i t e  i s  younger  t h a n  t h e  g r a a o d i o r i t e  

b u t  o l d e r  t h a n  t h e  porphyry .  

d )  The age of t h e  r h y o l i t e  d i k e s r e m k i n s  t o  be d e t e r m i n e d .  
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0 :of the IIazelton Group. It has just been possib1.e to confirm 

this observation on the field. However, in most of the cases, 

these subcircular shapes correspond to intrusions of granite, 

granodiorite and diorite. Photogeological studies have 

therefore been slightly inaccurate about the determination 

of intrusive bodies, however, it ha.s defined very well 

the faults of the property and most of them were observed I 

in the field. 1 I 

I 

6.1 .3  - 2 .  STRIKE AND DTP OF THE FORMATIONS -- I - - -  - --_I---.__I I 
I 

I 

Field observations have shown a North-South strike I _ ;  

of the Hazelton Group on almost all the property, but on the 

0 South-Vest part, where the rocks of Unit 1 trend hV-SE. 



and  i n  t h e  K e l l y  Creek .  The f a u l t  p a r a l l e l  t o  t h e  Mat t son  ' 

Creek o u t c r o p s  5n t h e  c r e e k s  D 2  and  D 3 .  The f a u l t  i s  r ep re - -  

s e n t e d  by a  zone of i n t e n s e  s h e a r i n g  and  f r a c t u r e ,  2-3 f e e t  

t h i c k  i n  t h e  a g g l o m e r a t e s  of U n i t  1 .  I n  t h e  Chicken  showing 

t h i s  f a u l t  h a s  n o t  been  r e c o g n i z e d  c l e a r l y ,  t hough  i t  c a n  be  

t r a c e d  f o r  a b o u t  2 m i l e s  i n  i t s  s o u t h  h a l f .  

S e v e r a l  f a u l t s  E a s t  and  West of  t h e  main f a u l t  

have  been obse rved  i n  p h o t o g e o l o g y  and sometimes on t h e  f i e l d .  



I 
- p -  pp 
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0 
The property would be located on a great 

anticline whose axis would be approximately NS. The West 

side of this anticline would be affected by NNW-SSE faults 

in its South-Western part and by a NNE-SSW fault in its 



c) The Mountain Goat fault has been spotted in three 

places: in the intrusion of porphyry (southern limit of 

the property); near the granite intrusion and the ardesite 

of Unit 2. At this place a clay-breccia filling of zbout 

3 feet thickness has been observed. In the Mountain Goat 



Cross section C C f  also shows the intrusion of 'the i I 
granodiorite. The anticline shape is not observable and it is i i 

I 

along this section that the EN - WSW fault is located. I 
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0 
6 .3 .  DESCRIPTION OF THE SHOWING8 - --- 

S i x  new showings were  f o u n d  t h r o u g h  p r o s p e c t i n g  

and  t h e y  a r e  t h e  f o l l o w i n g :  

Mountain Goat Showing 

s t e p h e n  Showing 

Mike Showing 

"Zone f a i l 1 6 e 1 '  

Chicken  Showing 

Ca lona  Showing 

Three  o l d  showings have  a l s o  been  reexamined  and 

0 t h e y  a r e :  

The Lower and Upper Showing 

The E a s t  S i d e  Showing 

The Goat B l u f f  Showing 

A va r5e2y  of work h a s  been  done on *lies€ showings 

and  i t  i s  d e s c r i b e d  below: 

6.3.1 . THE LOVER AND UPPER SHOWINGS ( s e e  p l a n  No 2 )  ----- ---.------- 

They a r e  l o c a t e d  on t h e  L e f t  bank of  Kel-ly Creek 

i n  t h e  n o r t h e r n  p a r t  of t h e  p r o p e r t y ,  p a r t i a l l y  i n  t h e  grano-  

d i o r i t e  and. p a r t i a l l y  i n  t h e  H a z e l t o n  Group of  r o c k s .  

0 .  J .P .  N i c o l e t ,  Geo log i s t ,  



0 ' The surveys done on these showings consist of a _  

topographic survey and mapping survey, b o t h a t  a scale of , 

1 "  = 5 0 f ,  and finally an underground exploration program 

(adit and cross-cut). The undergrcund exploration program 

will be described in another chapter. 

6.3.1 .1 . Mapping Survel --. 

The mapping done on the topographic map previous- 



0 
These f o r m a t i o n s  have been  p e n e t r a t e d  by Lhe 

f o l l o w i n g  i n t r u s i n n s :  

a )  The g r a n o d i o r i t e  which p r e s e n t ~ t w o  t y p e s :  

A g r e e n  g r a n o d i o r i t e  and a  p i n k  g r a n o d i o r i t e .  
I 

( s e e  appendix  V1, mic roscop ic  d e t e r m i n a t i o n  sample 

No. ZA 16 ;  ZA 1 7 ;  ZA 1 8 . )  
, 
I 

i 

b)  The f e l d s p a r  porphyry  a l r e a d y  d e s c r i b e d  abcve .  

( s e e  appendix  V I ' s  Sam@l~:zA 1 2 ;  ZP. 1 3 )  

c )  The d i o r i t e  i s  a s l i g h t l y  magnet ic  r o c k .  

(See  appendix  V I ,  sample ZA 1 9 . )  I - 

0 d )  The r h y o l i t e  porphyry  i s  a  f i v e  g r a i n e d  r o c k ,  g r e y  'o 

p i n k i s h  b e i g e ,  e x h i b i t i n g  s m a l l  p h e n o c r y s t s  of q u a r t z  

LTD ~ r 2 i n e d  m a t r i x .  1 and f e l d s g a r s  i n  f i-. . ,- -- 

(See  appendix  V I ,  sample ZA 1 5 )  

t r e n d  and d i p  of t h e  v o l c a n i c  f o r m a t i o n s ,  however Sou th  of 

'--7er showings t h e  f o r m a t i o n s  s t r i k e  N-S and 
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O Intrusives 

The green granodiorite intrude the volcanic rocks 

and outcrops on almost all the Lower Showing, and above 

the Upper Showing the "pink granodiorite" form an E.W. lense 

at the Lower Showing. 

The feldspar porphyry seems to intrude the 

grangdiorite in the Lower Showing as well as the volcanic 

rocks in the Upper Showing. Therefore, the fe1dspa.r porphyry 



- - -- ---- 
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d porphyry and a second one with displa~enicr~t of porphyry. 

The faults have been grouped in three fanilies 

without distinguishing their age: 

a) The East-West faults to the South 

b) The Northeast - Southwest faults dipping 
Southeast 

c) The Northvest - Southeast faults dipping 
Southwest 

The observation of nnmerous crushed and fracture2 I 
I 

zories in the former drill cores of Native Mines prove that, - 

there are many other faults vl~ich were not observable on the 

0 field.. 

I 
I 

The mineralizations -- 

The mineralizations of the Upper and Lcwer Showings 

consist of che.lcopyrite, bornite and probably chalcosine. 

In the Lower Shopsing the mineralization appears 1 

in the sheared zones of tke prink granodiorite. Chal-copyrite 
r 
I 

was observed in fine grains around the sheared zones and in 

fracture fillings. The mineralized zone is about 500 feet 

long and 50 feet w e .  The assays of the Native Mines trerbches 

have indicated an average grade of 0.4 '$ Cu. In the Upper. 

0 
S.P. Nicolet, Geol. 

i 

I 



0 Showing t h e  m i n e r a l i z a t i o n  i s  l o c z l i z e d  i n  t h e  s h e a r e d  

zones  o f  t h e  v o l c a n i c  r o c k s  and t h e  p c r p h y r y .  C h a l c o p y r i t e  

and born i t , e  form b i g  p a t c h e s  (1  - 5 mm d i a m e t e r )  and v e i n -  

l e t s  a round the  s h e a r e d  zones .  T h i s  m i n e r a l i z a t i o n  was ob- 

s e r v e d  i n  t h e  C e n t r a l  and West p a r t  of t h e  showing, w h i l e  

i n  t h e  E a s t  p e r t  it seems t o  d i s a p p e a r ,  a1.t8hough t h e  s h e a r s  

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

F u r t h e r  f i e l d  o b s e r v a t , i o r ~  h a s  p o i n t e d  t h a t  t h e  

b o r L i t e  and c h a l c o p y r i t e  was more shundan t  i n  t h e  agg lomera te s  

t h a n  any  of t h e  rock  t y p e  of t h e  Upper Showing. 

6 .3 .2 .  Goat E l u f f  





6 
It was opened f o r  o v e r  a  l e n g t h  of 64  f e e t  and 

d i s c o v e r e d  r e d  afidesi1,es and r e d  s i l i c i f i e d  a ~ d e s i l e s .  The 

c o n t a c t  of t h e s e  two f o r m a t i o n s  i s  f a u l t e d .  

M i n e r e l - i z a t i o n  

I n  t h e  f i e l d  c h a l c o p y r i t e  and b o r n i t e  were 

o b s e r v e d  i n  t h e  r c L  a c d e s i t e s  and t h e  grey- -green  a n d e s i t e s .  

T renches  have  conf i r n ~ e d  t h e s e  s u l f i d e s  and  have 

shown t h a t  t h e y  occur  e s s e n t i a l l y  i n  t h e  r e d  s i l i f i c i e d  a n d e s i t e s .  



- - 
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0 
Worlr done: 
-" -- - 

They c o n s i s t  i n :  

- Rock-.Prospect ing 
- Soil-GeocCen:is t ry 
- D e t a i l e d  g e o l o g i c a l  mapping 
- Trenches  

.>-. - "- 

Rock E'rospx?c_tigg 

M a l a c h i t e ,  b o r n i t e ,  c h a l c o p y r i t e  and c h a l c o c i t e  

hsve  been  found i n  r e d  s i l i c i f i e d  a n d e s i t e s  by r o c k  p r o s p e c t i n g .  
- 

T h i s  m i n e r a l - i z a t i o n  i s  i r r e g u l a r l y  d i s s e m i n a t e d  i n  t h c  rock  1 
and appea.rs  ma in ly  i n  t h e  l e f t  bank of t h e  c r e e k .  I t s  e x t e c s i o n  

i s  a b o u t  130 f e e t .  B c ~ r ~ i t e  and melachi t ,e  have been found 1 



-- - -- - - -- - - 
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d The r e s u l t s  of t h e  ~ n a l y s i s  show a  background 

a round  35 ppm. A p o p u l a t i o n  of a b o u t  1 0  v a l u e s  v a r y  between 

7 0  and  150  ppm t o  form a  s m a l l  anomaly 1 , 0 0 0  f e e t  Sou th  of 

t h e  Mountain Goat Showing. S i x  o t h e r  v a l u e s  a r e  above 160  ppm 

b u t  a r e  i s o l a t e d  and do n o t   for^ a n  anomaly. 

D e t a i l e d  Mapping ---- 

S i l i c i f i e t !  y e 6  u r i d e s i t e s  have  been obse rved  on t h e  

f i e l d .  The ~ i l i c i f i c r t ~ i o n  seems t o  be more impor ta r - t  i n  t h e  



Trerlches ( s e e  p l a n  N o  4-A, - 

Two t r e n c h e s  have t e e n  opened p e r p e n d i c u l a r  t o  t h e  

s t r i k e  of t h e  s y e n i t e  d i k e  and on Ghe Sou th  bank of t h e  Creek.  

Trench No 1 h a s  been opened on a l e c g t h  of 8 8 '  and 

' h a s  shown 2  s e c t i o n s  of r e d  a n d e s i t e s  of 8  2nd 1 5  f e e t  i n  I 
I 

i 
l e n g t h .  i 

Trench No 2 ~ r h s  opened on 28 f e e t  and showed r e ?  

a n d e s i t e s  f o r  1 4  f e e t .  Two f a u l t s  a r e  l o c a t e d  i n  t h e s e  works 

and numerous f r a c t u r e s  a r e  a l s o  o b s e r v a b l e .  



- -- 
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0 
The t r e n c h e s  d i d  no t  shcw an impor tan t  minera l i z s t t ion  

and t h u s  t h i s  showing i s  not of h igh  p o t e n % i a l .  

The fo l lowing  t a b l e  g i v e s  t h e  r e s u l t s  of t h e  assa.ys 

made on c h a ~ n e l  s a n p l e s  of t h e  t r e n c h e s .  I 

1 
Tr~r:ch No. ---- ---- - l e n g t h  of m i n e r a l i z ~ t ~ i  on ------ --- -- cu$ Ag o z / t  Au o z / t  1 -- 

I 
1  5 '  8.14 0.2 t r .  

315" 0.06 0 .3  t r .  
3  ' 5" 0.05 0.3 t r .  
5 ' 0.03 0.2 t r .  
3 '  5" 0.06 0.2 tr. 

2  6 ' 0.05 0.1 t r .  
6  0.05 0.1 t r .  
6 '  0.1 8  0.2 t r .  
7  ' 0.1 1  0 .2  t r .  

t r  . "geoch." 1 0 '  0.14. 0.3 t r .  
8  ' 0.17 0.3 t r .  
5 ' ---- .--.-------- --- 0.35 0.5 0.07 ----- ----..----.- 

0 .  6.3.5 .  "La zone f s l l l e e "  ( ~ h e  sheared  zone) --- -------------------- 

A sheared zorle i s  loca-bed i n  t h e  sou th  p a r t  of t h e  

p r o p e r t y  and p r e s e n t s  numerous ma lach i t e  s t a i n i n g s .  A t r e n c h  w a s  

opened over a l e c g b t  o f  40 f e e t  i n  an ENE - WSW d i r e c t i o n  

( s e e  p l a n  no. 8 )  and has  shown r e d  a n d e s i t e s  t o  t h e  Ea,st and 

grey-green andes i t ,ee  t c  t h e  West. 

A rn-SI\r f a u l t  d ipp ing  750 West s e p a r a t e s  t h e  t w o  

f o rma t ions .  Other f a u l t s  d i ~ y i n g  60-850 t o  the  E a s t  and 

s t r i k i n g  NE - SW have a l s o  b e ~ n  observed.  Numerous f r a c t u r e ?  2nd 

broken zones a r e  preserLtl .  Cha l copy r i t e  and b o r n i t e  occur i n  
-- 

J . P .  N i c o l e t ,  Geol.  

I 
0 I 

I 

I 
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0 f i n e  g r a i n s  i n  t h e  r e d  a n d e s i t e s  and g rey -g reen  a n d e s i t , e s .  

Channel  s ampl ing  h a s  been doLe i n  t h e  t r e n c h  and  

t h e  r e s u l t s  o f  t h e  a s s a y s  a r e  g i v e n  below: 

Channel  l e n ~ t h  w?-.- A g  0 z / t  ---- A u  04t -- 

1 0 f 5 "  0 .12 0.1 tr 
6 ' 5 "  0.82 0 . 7  , 0.01 

1 0 '  0.1 3 t r .  tr. 
1 0 '  0.C3 tr  . t r .  



Several .  f a u l t s  were obse rved  and t h e y  s t  

NS, EV and NM? - PSE and a r e  v e r t i c a l  o r  s u b v e r t i c a l .  The 

NS f a u l t  moves t h e  a g g l o m e r a t e s  and  t u f f s  towards  t h e  Nor th  I 
w h i l e  t h e  NNW - SSE seems t o  have moved g r a n i t e  and agglo--  I 

I 
m e r a t e s  t o  t h e  South .  I 

I 

Two t r e n c h e s  have been  opened;  t h e y  d i d  n o t  d i s -  

c o v e r  any  m i n e r a l i z a t i o n .  B l a s t i n g  o f  t r e n c h  No 1 h a s  c l e a r e d  

o u t  c o m p l e t e l y  t h e  m i n e r a l i z a t i o n  found  by p r o s p e c t i n g .  



-0 
6.3.7. T k S t e p h e n  Showing 

T h i s  showing i s  l o c a t e d  i n  a  c l i f f '  on t h e  l e f t  

bank of c r e e k  0 2  ( t r i b u t a r y  of Mat t son  c r e e k )  a t  e l e v a t i o n  

1500'. 

A g g l o ~ e r a t e s  and a n d e s i t i c  t u f f s  of U n i t  1 out -  

c r o p  i n  and around t h i s  shewing. Rock p r o s p e c t i n g  d i s c o v e r e d  

a s m a l l  bed of a n d e s i t i c  t u f f s  t h a t  p r e s e n t  small  g r a i n s  of 

c h a l c o p y r i t e  d i s s c u i n a t e d  i n  t h e  t u f f s .  The t h i ~ k r ~ e s s  of t h e  

bed i s  a.round 3 f e e t  a n 6  m i n e r a l i z a t i o n  h a s  beer, f o r .  about  

3 f e e t  i n  l e n g t h .  

0 
The a g g l o m e r a t e s  a r e  n o t  m i n e r ~ l - i z e d .  However, 

major  f a u l t s  i n  the v i c i n i t y  of t h i s  shox ing  c o u l d  j u s t i f y  

a more d e t a i l e d  e x t e n s i o n  of p r o s p e c t i n g .  

,i .i , ~ / 0 3 )  SQG- . 2 1 R 1 J  
6.3.8.  The Chicken Showing ( ---- 

Locat l ion  

The ChickeE Shoving l i e s  t o  t h e  North-West o f  

t h e  p r o p e r t y ,  i n  t h e  l a r g e  s t o c k  of g r e e n  g r a n o d i o r i t e  a,nd 

more p a r t i c u l a r l y  i n s i d e  t h e  p i n k  g r a n o d i o r i t e  . I t s  elevat ,<on 

i s  2,300 f e e t .  I t  was d. iecoyered by p r o s p e c t i n g  a l o n g  t h e  

D4, t r i b u t a r y  c r e e k  of Mat tson  Creek .  

0 

J . P .  N i c o l e t ,  G s o l .  
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0 Work done: 

It i s  surnaar ized a s  f o l l o w s :  

- Rock p r o s p e c t i n g  
- S o i l  geochemis t ry  
- P e t a i  l e d  g e o l o g i c a l  mapping 
- Tseriching 



2 t o  3 feet:The r e s u l t s  o f  t h e  a n a l y s i s  show a  background 

of abou t  10 ppm. Only 4  v ~ l u e s  were over 40 ppm and,  t h e r e -  

f o r e ,  it i s  n o t  p o s s i b l e  t o  speak of an anomaly. 

D e t a i l e d  Geolog ica l  Mapping 
, ---, ----- 

The mapping h a s  confirmed t h e  preserlce o f  p ink  

g r a n o d i o r i t e  which i s  mezium g r a i n e d .  A t h i n  s e c t i o n  showed 

t h a t  t h i s  rock ha s  a  d i o r i t i c  composi t ion .  The p i n k  co lou r  

of t h e  f e l d s p a r  could be  due t o  a  v e r y  f i n e  d u s t  of h e ~ ~ a t i t e  
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0 Chalcopyrite and bornite are disseminaiel! and 

fill fractures in the pink granodiorite. Abundant fine grains 

of chalcopyrite were observed in the dike of andesite. 

The best mineralization was found in trench No 4 .  

It consists of patches (3 - 8 mm in diameter) and very fine I 

I 

veinlets ~f chalcopyrite located in t h e  pink granodiorite. 1 
I 
I 

1 
Exami~aticin of the Cu value of table 1 shcrws that I I 

I 
the mineralization is discontinuous in the  ink grrnodiorite I 
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6.3.9. ---. Thc? -. -- Calona Showing -- (see plan No 5) 

This showing is located on the Northwest part 

of the property. Its altitude is 1,800 feei and a logging road 

gives easy access to it. 

Rock prospecting showed malachite, chalcopyrite, 

and pyrite in a very hard agglomerate. Mineralizst,ion was ob- 

served on four outcrop:; over a distance of 150 feet. 

A detail mapping survey revcal.ed an agglomerate 



-- 
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0 Tn t r e n c h  No 1 some pa t ,ches  of c h a l c o p y r i t e  

a n d  b o r L j t e  have been found  ove r  1 4  f e e t  i n  t h e  Nor th  p a r t  of 

t h e  t r e r i ch .  

Trench No 2 ,  3 and 4 d i d  n o t   how t h e  m i n e r a l i z e d  

zone found  by p r o s p e c t i n g .  

Mineral  i z e t , i o n  d i d  n o t  show any s i g ~ j  f i c a a t  

v a l u e  a f t e r  t h e  opening  of t h e  t r e n c h e s .  Tab le  2 shows t h e  I 

v a l u e s  i n  copper  found i n  t h e  t r e n c h e s .  
I 

I 

1 
T a b l e  2 i 

I 
- 

Trerich No Length  of  minera-  Assay v a l u e s  
l i  zed s e c t i o n s  Cn $ Ag Cz/ t  Au 0 z / t  
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The mapping h a s  shown an  ex t reme complex i iy  i n  

t h e  s t r a t i g r a p h y ,  t h e  t ec -b~on ic s  and t h e  m e t a l l o g e n y  of t h e  

p r o p e r t y .  

The s t r a t i g r p - p k y  of t h e  H a z e l t o n  Group i s  c o t  

s i m p l e  and t h e  d i v i s i o n s  made i n  t h i s  g r o u p  a r e  a r b i t r a r y .  

They a r e  based  on t h e  predominaoce of one f o r m a t i o n  on t h e  

o t h e r .  

The i n t r u s i v e  r o c k s  haeve c o n t r i b u t e d  t o  t he  

c o m p l e x i t y  of t h e  t e c t o n i c s .  

T e c t o n i c s  and i n t r u s i v e s  h a v e ,  w i t h o u t  d o u b t ,  

g l a y e 6 . a  b i g  r o l e  f o r  t h e  n i i n e r a l i z e d  zones  of t h e  coun1,ry. 

A s  i t  h a s  been  o b s e r v e d ,  t h e  o l d  and new showings a r e  a lways 

c l o s e  o r  a s s o c i a t e d  w i t h  z c n e s  of  i n t e n s e  s h e a r i n g  a r d  f a u l t i n g .  

On t h e  o t h e r  hand ,  t h e  mine ra l i zed .  zones  a r e  a l s ~  a s s o c i a t e d  

w i t h  i n t r u s i v e  b o d i e s  (po rphyry ,  d i o r i t e ,  g r z ~ . o d i o r i t e ) .  

Three  h y p h o t h e s e s  a b o u t  t h e  o r i g i n  of t h e  mine- 

r a i i z a t i o n  can  be f o r m u l a t e d :  

A )  M i n e r a l i z a t i o n  would be  p o s t - i n t r u s i v e  

A f t e r  an i n t e n s e  s h e a r i n g ,  f r a c t u r i n g  and f a u l t i n g  

p e r i o d  which would a f f e c t  b o t h  i n t r u s i v e  and  v o l c z n i c  r o c k s ,  

a s e r i e s  of a l t e r a t i o n s  would have  t a k e n  p l a c e  ( e g i d o t i z a t i o n  

0 
s i l i c i f i c s t , i o n )  f o l l o w e d  by t h e  m i n e r a l i z a t i o n  f i l l i n g  

J .P .  N i c c l e t ,  G e ~ l .  
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0 
t h e  f r a c t u r e ?  z c n e s .  The s u l p h i d e s  would be a Late  mani-- 

f e s t a t i o n  of  a n  a l r e a d y  s o l i d i f i e d  magma. Hence, we would 

have  t h e  f o l l o w i n g  s u c c e s s i o n  of e v e n t s  : 

a )  f o l d i n g  and f r a c t u r i n g  of  t h e  v o l c a n i c  r o c k s  

b )  i n t r u s i o n s  i n  t h e  zones  of weakness  and s o l i d i -  
f i c a t i o n  of t h e  i n t r u s i o n s  

c )  second s t a g e  of f r a c t u r i n g  a f f e c t i n g  e v e r y  r o c k  

d )  hydro the rn  a 1  s o l u t i o n  a l o n g  t h e  f r a c t , u r e s  
c a u s i n g  t h e  a l t e r a t i o n  aod c a r r y i n g  t h e  minera-  
l i z a t i o n  

Such a  m i n e r a l i z a t i o n  i s  obse rved  i n  t h e  Upp2r 

Showing and E a s t  S i d e  Showing. 

B)  The magma p e n e t r a t i n g  t h e  volca ,n ic  r o c k s  would be m i n e r a l i z e d  

0 We would have t h e  f o l l o w i n g  succession of  e v e n t s :  

a )  f o l d i n g  and f r a c t u r i n g  o f  t h e  v o l c a n i c  r o c k s  

b )  i n t r u s i o n  of  a  magma c o n t a i n i n g  s u p h i d e s ;  s o l i -  
d i f  i c a t i o n  

c )  second f r a c t u r i n g ,  a l t e r a t i o n  and p a r t i a l  re-. 
m o b i l i z a t i o n  of  s u l p h i d e s  w i t h  c o n c e n t r a t i o n  
a.long t h e  f a u l t s .  Some d i s s e m i ~ l a t e d  s u l p k i d e s  
a r e  s t i l l  obse rved  i n  t h e  i n t r u s i v e  r o c k s .  

The Chicken  Showing c o u l d  s u p p o r t  t h i s  

h y p o t h e s i s .  

C) The s u l p h i d e s  r;ould have been l o c a t e d  i n  the  v o l c a n i c  
r a c k s  and remobi 1  j zed d u r i n g  t h e  i n t r u s i o n  of g r a n o d i o r i t e  

. . 

The p r e s e n c e  o f  a  g r e a t e r  amount of s u l p h i d e s  

0 i n  t h e  agg lomera te  c f  t h e  Upper Showing might be i n  f a v o u r  

of t h i s  h y p o t h e s i s .  However, t h e r e  i s  l i t t l e  ev idence  

J . P .  N i c o l e t ,  Geol .  
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0 
- since only the fractured agglomerates are mine rali zed. Non- 

fractured agglomerates found on the property are not minera- 

lized. 

As a conclusion we can say that hypotheses A 

and B are the most valuable for the type df mineralizations 

observed in the Upper and the Chicken Showing. 

CHAPTER I1 - . - - - - - - - - - - ---------- 

DEVELOPNENT WORK ON THE UPPER SHOWING 
--------.--- 

1 . Introduction 
0 

-- 

As 16 holes were drilled by Native Mines in tte 

period 1966 - 1967 on the Upper Showing, additional drilling 

would not contribute t c  the actual knowledge of thjs sho~iing. 

However, the interesting results of the copper val-ues con- I 

vinced the company to Cave an exploratory adit and. cross- I 
I 
I 

cut driven through the shoving. I 
I 
I 
- 

2. Mining-Methods 

The adit and cross-cut are 7 feet high and 

6 feet wide. The work began on November 4th, 1969 and 

ended on the 17th of Cecember 1969. 

During thc first part of November three shifts 

C) of 2 men worked on a 24 hour besis. During the second pert 

. J.P. Nicolet, Geol. 



and a l l  December t h e s e  r e  two 10 hour  s h i f t s  

per  day.  

Table  I shows t h e  d i f f e r e c t  a v e r a g e s  of advancement, 



The sampl ing  c o n s i s t e d  o f :  

a )  Recove r ing  s l u d g e  f rom 5 h o l e s  o u t  of 28  - 30 
2 r i l l e d  i n t o  e a c h ,  f a c e  

b )  H o r i z o n t a l  c h a n n e l  s ampl ing  from c o n t i n u o u s  
3 f o o t  s e c t - i o n s  

c )  V e r t i c a l  c h a n n e l  sampl ing  ( 6  f e e t  l o n g )  w i t h  a  
s e p a , r a t i o n  of s i x  f e e t .  T h i s  sampl ing  was c a r r i e d  
o u t  o n l y  i n  t h e  c a s e  of  abundan t  m i n e r a l i z z t , i o n .  

d )  Muck sampl ing  i n  t h e  m i n e r a l i z e d  zones  

A s m a l l  sam~1.e  room c o m p r i s i n g  a  l i t t l e  c r ~ s h e r ,  

a  d r y e r  and a  s p l i t t e r  w c s  o n  t h e  mine.  

Topograph ica l  and g e o l o g i c a l  mapping were 

0 
ca r r i ed .  o u t  on a d a i l y  b a s i s .  

3. S i t>ua t ;on  of A d i t  and Cross-Cut  ( s e e  p l a n  No 2 2 3 . ~ 1  -------- ------- 

The a d i t  w c s  f i r s t  d r i v e n  p a r a l l e l  t o  L o r s a  

C r e e k .  Then i t  d e s c r i b e d  a b road  c u r v e  t o  t h e  West u n d e r n e a t h  

L o r s a  Creek .  T h i s  a d i t  i s  563 f e e t  l o n g .  

Cross -cu t  GI, a c o n t i n u a . t i o n  o f  t h e  a d i l  , was 

d r i v e n  i n  all e a s t w a r d  d i r e c t i o n .  I t  f o l l o w s  t h e  m i n e r a l i z a t i o n  

f o r  a b o u t  200 f e e t  and i s  281 f e e t  l o n g .  I n  t h e  middle  of  GI 
- 

a n o t h e r  c r o s s - c u t  G2 w s s  pushed  S o u t h  f o r  119  f e e t .  Th i s  c r o s s -  
= 

c u t  e x p l o r e d  t h e  h o r i z c n t a l .  e x t e n s i o n  of  t h e  m i n e r e l i z e d  zone 

and  e s t a b l i s h e ?  a d r i l l i n g  s t a t i o n  f o r  f u r t h e r  i n v e s t i g a t i o n s  

0 downwc r d s  . 

J .F .  N i c o l e t ,  Geol .  



L - -- - -  - - - - -- - - 

- 53 - 

A  result,^ --- 
0 

4 . 1 .  Descri&ion of t h e  d i f f e r e n t  g e o l o g i c a l  f o r m a t i o n s  ---_--_ -..I- _------- - - - - - ,  i ' ' 3  ( ' 5 . .  +-- I 
I 
I 

E s s e n t i a l  l y  t h e r e  a r e  two t y p e s  of f o r m a t i o n s :  
1 

I 
l 

a )  F e l d s p a r  porphyry  ( a n d e s i t i c  compos i t ion )  f o r  
i 

480' i n  t the a d i t  

b )  Vo lcan ic  r o c k s  ~ f  t h e  H a z e l t o n  Group which 
were obse rved  i n  G1 and G2 

The f e l d s p a r  porphyry  h a s  a l r e a d y  been d e s c r i b e d  

i n  t h e  f i r s t  c h a p t e r  of t h i s  r e p o r t .  A v e r y  c o n s t a n t  mine ra lo -  

g i c a , l  compcsi t i .oc h a s  been  obse rved .  Also  a  v a r i a t i o n  i n  t h e  



0 )  ree en-brown agglomerate 

This rock shows angular fragments of red tuff, rhyolitic 

tuff, phenocrysts of quartz and epidotized feldspars. The 

matrix is made of fine grained feldspar quartz and chlorite. 

This rock is well mineralized in chalcopyrite. 

c) Pink rhyolitic tuff 

This rock is characterized by its colour and a very fine 

bedding. These features are caused by fine felsic minerals 

surrounding quartz-feldspathic fragments. The size of the 

fragments vary from 1 mm to 5 mm. 

Very fine grains of pyrite are the only mineralizat.ion 

0 observed in this rock. 

d )  Yellow rhyolitic tuff 

It has E c e ~  called yellow, because of long yellowish lenses 

of quartz-feldspathic material. Chalcopyrite forms very fine 

grains which are disseminated in the rock. Bornite can be 

seen in mi~~ofractures. 

e) Andesites 

These rocks are dark grey to red and form sills or dikes 

in t h c  rhyolitic tuffs. No rnineralizat.io11 has been ob- 

served. 

0 
J.P. Nicolet, Geol. 
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1 

0 b) A strong shearing and fracturation in the andesite and 

tuff with calcite and quartz fillings. 

red 

c )  Fracturing and microfracturing in the breccia with calcite 

and bornite filling 

It seems that these different faults have divided 

the Upper Shoving into different uplifted blocks. This strong 

faulting acd shearing observed in the showing is probably due to its 

location at the nose of the latholith of granodiorite and its 

location on the anticline of Kelly Creek. 

0 4.3. Mineralization - 

The mineralization consists essent,ially of chalco-- 

pyrite, bornite and a little pyrite. A microscopic study ha,s 

shown very fine crystals of galena and ~agnetite. 

The observations made in the adit and cross-cuts 

show that the mineralizaticn is disseminated in the agglomerates, 

in the rhyolitic tuffs and is filling the fractured and sheared 

zones of these rocks. It has also been observed that the big faclts 

separating the different formations are not frequently mineralized. 

The adja,cent porphyry is only weakly mineralized. 

0 
J . P .  Nicclet, Geol. 



They cons: s l  

A l t e r a t i o n s  a r e  abundant  i n  a d i t  and c r o s s - c u t s .  

A r e l a t i o r ,  e x i s t s  between t h e  a l t e r a t , i o r , s  and t h e  mine- 

r a l i z a t i o r ! ,  E g i d o t e  i s  e s p e c i a l l y  abundarit i n  t h e  f e l d s p a r  p o r p h y r ? ,  

whcreas  t h e r e  i s  l i t t l e  a s s o ~ i a t ~ e d  c h a l c o p y r i t e  and b o r n < - t e .  T h i s  

e p i d o t e  a l t e r a t i o u  can  be  used a s  a  r e g i o n a l  g u i d e .  

C h l - o r i t i z a t i o n ,  s e r i c i t i z z t i o n  and s i l i c i f i c a t i o n  s e e n  

t o  have a cl-ose r e l a t i o n s h i p  w i t h  t h e  m i n e r a l i z a t i o n .  The c i ieseminated  

c h a l c o p y r i l  e  and bo rn i t , e  a r e  a lways  r e l a t e d  v:ih a1,undan-t c h l o r i t e .  I 

0 The bo: . r i i te  hnd  c h a l c o p y r i t e  i n  m j . c r c f r a c t u r e s  and s h e a r e d  z c r ~ e s  

a r e  r e l a t e d  $0 t h e  q u a r t z  2nd ~ s e r i c i t ~ e .  

Tab le  I1 shows t h e  ecpper s s s s y  v a l u e s  f o r  t h e  L{+.  

~ n d .  tk.c c r o s s - c u t s .  Table  111 ~!urnmarizes  t h e  v a l u e  i n  Cu, A g ,  and 

Au . 

Layouts  No 223D, Jf, F ,  G ,  and H were i n t e r p r e t e d  from 

t h e  d r i l l  l o g s  of N a t i v e  Mines and ou r  own c o m p i l a t i o n s .  I t  shows 

t h a t  t h e  m i n e r a l i z e d  v o l c a n i c  r o c k s  a r e  c u t  o f f  by a  mass of  f e l d -  

s p a r  p o r p h y r y  and d i o r i t e  t o  t h e  E a s t .  To t h e  West a  f e l d s p a r  por-  

phyry  body l i m i t s  t h e  m i n e r a l i z a t i o n .  

9 
J.P. N i c o l e t ,  Geol .  
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0 
One can say that the volcanic body has a rough shape 

of a pyramj.de whose base would be down in depth. Therefore, the 
I 
I 
I 
I 

chances of finding mineralization increases towards the depth. 1 
I 

i 

5. -- Conclusion and Discussion --- 

The origin of the mineralization is still not com- 

pletely clear. Is it syngenetic, intraplutonic, purely hydro- 1 
thermal? 

I 
We can make the following hypotheses: 1 

I 
t 

a) The copper was contemporaneous with the volcanic rocks I 

and was partially rernobilized because of effects of the 

tectonics. j I 

b) The copper was disseminated in the plutonic rocks (grano- 
I 
i 
I 

diorite and/or porphyry) and moved into the volcanic rocks 

c )  The copper came through the granodiorite and filled any 

fractures in both intrusive and extrusive rocks. 

The last hypothesis (c) seems to be the best as the 

mineral-ization seems to be most abundant in the zone of numerGus 

.microfractures and shears. It is also related with the silica 

and chlorite alterations. 

0 - 

J , P .  Xi-cole-L; -Geol. 



To conclude, one can assume subjectively that one 

might be dealing with a hydrothermal and/or porphyry copper 

type of mineralization. 
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I APPENDIX I 

Personnel C e r t i f i c a t e s  

MICOLXT, Jean-Paul: Geologist.  Graduate o f  Un ive r s i t y  o f  Lausanne, 
Switzerlond. Engage<? i n  mineral  exp lora t ion  i n  Canada sin- 
ce 1966, while i n  employ f o r  Falconbridge Bickel  Mines 
Ltd., Anax Explorat ion Inc., Lokta and Pechiney 1969 - 
present .  

RUSSW, Bernard L. r Geo1ogi::t from ZNSG ( ~ c o l e  Nationnale* Supe- 
r i e u r e  rie Geologi e ,  Kancy, ~ r s r c e ) .  &ge 22, Box 728, 'Per- 
race, B. C. L k ~ a z e d  i n  mineral  e m l o r a t i o n  i n  Canada s i n c e  
S~~rnrne~ 1966; works f o r  llokta. 

CA1?(3fJ, 1,iichael 3. : F i r s t  p a r  s c i ence  UBC (preengineering),  3336 
1:. 2nd Avenue, Vancouver 8; age 21, Summer 1969 Nokta (Ca- 
nada) Ltse. Geochemical s o i l  sampling under superv i s ion  
and a s s i s t a n t  o f  one geo log is t .  

DUFF, Robert: First yea r  sc ience  UBC, 1447 Fa rc l ay  St. Vancou- 
ver. Worked f i v e  days wi th  Mokta i n  June 1969. 

PIRIW, stLphan: Box 723, Terrace,  B.C. 6 weeks p rospec to r  courses  

pervis ion;  a s s i s t a n t  o f  one geo los i s t .  

de Geologie, Nancy, f i ance )  Age 22. Summer 19  
(Canada,) Lt6e mapping i n  Saskatchewan and B.C 

D'ARTOIS, Michael: Box 728, Ter race  B.C. First yea r  s tuden 

and December 1969 with Mokta. Crushed t h e  s m p l e s  and l o  
a f t e r  a l l  shipping. 

I ~ ~ D R Y ,  Jean-Guy: ~ a r r k t e ,  Ab i t i b i ,  Quebec. Labor 26 days i n  Augu 
1969 and beginning o f  September 1969. Wkta ( ~ a n a d a )  Lt6e. 

I 

0 
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nrpnm1x IT 
Personnel and Dates Worked 

t!!9 Name Type of work 
__C 

Dates worked 

J-P. Nicolet Geology (mapping) 3 3  June 1st t o  
% man days, Supervision September 30  

20 man days 

B. Husson Geology (mapping) 97 June 1st t o  
man days, Data reduction September 3 0  
(15 days), Mapping i n  EJovember 4 t o  
addit44 man cL8,ys . . , December 17 

K. Caron Geological a s s i s t a n t  ' June 1st t o  
68 man days, Geochem. ' S e p t e m b e r l s t  . 
s o i l  sampling 20 man 
days, Camp construct ion 
9 man days 

R. Duff Geological a s s i s t a n t  June 1st t o  
2 man days, Geochem 2 June 5th 
rtlan days 

June 1 5  t o  S .  P i r i o u  Geological a s s i s t a n t  
54 man days, Geockem. September 30 

0 s o i l  s a m ~ l i n g  28 man 
days, Camp construct ion 
9 mzn days, Data reduction 
8 man days 

I 
A. Humbert Mapping and sanrplinc November 4 t o  

i n  ad i t  44 ma.n d n , ~ ~  December 17 

M. DtAr to i s  Sampling under  super- rJovember 4 t o  
v i s ion  44 m2n days December 17 . 

J-G. Landry Trenching 26 man days Aug. 18 t o  Sept. 4 
I 

P. Gagnon Trenching 26 m a n  days A ~ g o  1 0  t o  Sept. 4 

& Eoulliane Trenching 4 man days Aug. 10 t o  14 

0 

1 
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APPENDIX I11 
Cost breakdown 

0 1. a) Geological mapping 
J-P. Bicolet  (93 days a t  $ 40.00 p e r  day) = 3720.00 
B. Husson (97 days a t  $ 30 p e r  day) = 29%0.00 
M. Caron (60 man days), R. Duff ( 2  man days), 

% S .  P i r i m  ( 54 man days); a l l  a t  p! 30.00 p e r  day: 
116 x 20 = 2320.00 

b) Helicopter support i n  the  f i e l d ;  30 hours and 5 
minutes a t  6 235.00 p e r  hour =; 7065.00 

2. Geochemical s o i l  sampling 
Caron 20 man days r 

P i r i a u  28 man days 
Duff 2 man d-ays 
A l l  a t  20 doa~lars a day; t o t a l  50 man days a t  ' 

$ 20.00 = 1000.00 

Geochemi ca l  ana.lysis 3. 
75 s i l t  and 283 s o i l s  
Total  358 samples at 6 1.20 p e r  sample = 429.60 

4 Trenching 
Eoulliane 4 man days 
Gagnoh 26 man days 

0 Landry 26 man days 
A l l  a t  25.00 do l l a r s  p e r  day; t o t a l  56 man days 
at p! 25.00 = 1400.00 

5. Assays f o r  Cu, Au and A g  o f  t h e  trenches a t  
6 14..!jo p e r  sample. 
Total  46 samples a t  14.50 d 0 l l a Z ~  t $~~&ZJQJ 

6. 25 t h i n  sect ions study a t  $ 17.00 a sec t ion  P 425.00 . 

7 Camp construction, 18 man days 
Caron 9 man days 
P i r iou  9 man days 
A l l  a t  p! 20.00 pe r  day, t o t a l  18 man days a t  $ 20.00 = 360.00 

8: Supervision 
J-P. Nicolet, 20 man days a t  $ 40.00 p e r  day 
Total  20 man days p e r  $ 40.00 n . 800.00 

9. I n f i e l d c o s t  s u p p l y 4 7 3 r n a n d a y s a t $ 7 . 8 8 a d a y  - 
Total  473 man days p e r  $ 7.00 = 3311.00 

10. Data reduction 

0 ~ k i o u  8 man days at p! 20.68 p e r  day 
Husson 15 man days a t  $ 30.00 p e r  day 
Tot a1 = 610.00 

11. Rental of vehicle, Toyota 4 x 4 end Chevrolet 

4 x 4 at p 14. dh.mrine 120 days = 1680.00 









b 1. Geological mapping on claims Kel ly  no, 1 t o  4 incl . ,  
Ke l ly  no. 6 to 1 0  incl . ,  Ke l ly  no. 1 2  t o  18 i n c l  Ke l ly  no. 6 to 1 0  incl . ,  Ke l ly  no. 1 2  t o  18 i n c l  







Hand s p e c k  : Pale green aphanitic rock w i t h  mtt led  appearance 
due to about 3% rounded fine-grained patches of dark green material. One 
suxface is a joint f i l led with pale green ep$dote. Spec* is an altered 
volcanic. 

Thin section : Mineralogy is as follcws : 
' 

I 

Plagioclase (65%) occurs m s t l y  as slightly stubby prisms with 
apparent randm orientation. Anhedral. A very 
small percentage occur as phenocrysts Up t o  2 mn. 
long and extensively replaed by chlorite. 

- ,  
Qidote (30%) var. pistacite. Almost entirely i n t e r s t i t i a l  as an- 

hedral grains up to 0.2 m dianeter. Also i n  thin 
veinlets (seen only in hand spec*) . -. 

Chlorite (5%) camnon i n  patches of fibrous mattes that  ammionly 
have a core of epidote. These are probably anygdules. 
Also as microcrystalline replacemnt of plagioclase, 
especially phenocrys ts . Occurs also as fine-grained 
in ters t i t ia l  blebs. 

0 Opaque Minerals (trace) a few s m a l l  grains that were not identified. 

Quartz (trace) in part , chalcedony. Occurs in patches up to I mn in 
diamter with epidote. Probably anygdular. 

Ihe s p e c h  is an aphanitic igneous rock of v o l d c  origin, slightcy 
porphyritic, with rare, small anygdules. It is extensively albred., mainly 
to epidote. No prirnary mafic minerals remain but &re now represented by d o r i t e  
and epidote. Mygdules are f i l led with epidote, chlorite ans rarely quartz. 

. A-- - - 

The rock is an epidotized andesite. 

n - 
SPEClMEN ZA-2 : Andkite rouge. U n i 6  1 

. 
Hand specimen : Fine-grained, massive, anygdaloidal rock. + Nmerous 

thin laths of white feldspar i n  aphanitic, purplish-coloured groundmass. 
Aqgdules (a") of coarse white calcite, epidote and quartz. Several short 
veinlets of quartz and epidote. Scattered smaller anygdules of soft; very * 

da&, aphanitic material. 
. -* 

T h h  section : Fabric mnposed essentially of randanly Oriented, 

0 elongate laths of mhedral plagioclase (SO%), set in f i n e r - g r m  gr0undma.S~ 
of needle-like plagioclase , small equant grains of feldspar (?) , fine' opaque * . 

, material, and abundant red-brown hematite "dust" which gives sedion  'a very . 
turbid appearance. Larger plagioclase euhedralare .twinned but mrzoned, Ccmpcr 
s i t ion albite or s d c  oligoclase. Rock also contains scattered euhedral grains 
of unknown mineral (5%) , now pseudcnorphed by nearly isotropic chlorite., 

_ .--, -- 
* .  . ./. . .  . 



stly very fine-grained 

SPECINEN ZA-6 : 

' 

SPECIMEN ZA-7 : Porphyre and6sitigue W u n W  Goat showing 

Hand,s c h  : Porphyritic volcanic rock, probably in andesite with 
' about 25% plagioclase laths with trachytic structure set in a 
purple aphanitic matrix. Phenocrysts are m s t l y  2-3 mn long. A few d l  irmyg- 
M e s  w i t h  chlorite o r  calcite f i l l ing  are present. 

L - 
1 

../.i ~ 

v 
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I- 

' 'Thin section : Mineralogy is as follaws : 

Plagioclase (75%) about half of the plagioclase occurs as phcnocrysts 
L 

up to 4 n long. These have a axposition of albite. 
The remainder occurs as microlites i n  the matrix. 

Opaque minerals (8%) mst is a fine opaque dust occur$ng i n  the matrix. 
Soarr! forms thin rims about chlorite patches. There 

. are a few large euhedral. crystals of magnetite + 

about 1 m in. diemeter. Much of the "dust" is 
hematite. 

P a t e  (5%) in  anygdules where it forms radiating clusters. Also - 
as d l  alteration patches throughout the 'matrix. 

Chlorite (5%) sone as pseudomrphs af ter  pyroxene ciystals and much 
as amygdule f i l l ing  associated with epidote especially. 
Pseudmrphic patches have rims of opaque matter. I 

Qidote (3%) var. pistacite. Alteration of plagioclase. Also associated 
w i t h  prehnite and chlorite i n  amygdules. 

I 

6 Calcite (3%) as 3nhedral masses f i l l ing  amygdules w i t h  sare quartz. 

Quartz (trace) minor munts  i n  calcite aqgdules. 

The rock is a porphyritic amygdaloidal andesite tha t  has been altered 
to a noderate degree. It is not clear whether plagioclase was  originally as 
sodic as a t  present. Alteration has probably a-anid f i l l ing  of anygdules 
where the paragenetic sequence is (1) epidote and prehnite, ( 2 )  chlorite, and 
(3) calci te  and quartz. 

6 altexation effects (perhaps deuteric) have been a l b i t i z a t i ~ n  of 
plagioclase and chloritization of lMfic minerals, with sane magnetite being a 
byproduct of the la t te r  process, I 

SPECIMEN ZA-8 : Latite ou microsy&ite Ebuntain Goat shaving 
I 

*. 3 

Hand specimm : Wck is a volcanic porphyry with about 50% greyr apha- 
nitic matrix and 50% grey-white, lath-shaped phenocrysts up to 3 m long. 
S p e c h m  contains a pink "granitic" inclusion a b u t  1.5 an in dimter. = 

Thin section : Mineralogy is as follaws : * .  

Feldspar (45%) phenocrysts, sane are plagioclase, 0th- appear to be 

0 K-feldspar. Proportion of each d i f f icu l t  tn detelmine 
because l i t t l e  original m a t e r i a l  rermins, being largely 

I r e p l a d  by calcite and s e r i u t e .  

" ../. . 



sts, euhedral to subhedr . Dimters range fran 3 

I 
The rock is an extensively altered porphyrit ic-latie.  

effects are minly sericitization and carbonatization with less 
chlorit i  zation . 

: Fhyolite (dykes du centre de l a  proprigt6) 

: Very fine-grained, pale buff, mass 
s, saw of wh ich  have a black s tain 

(perhaps M oxides). Texture appe 



Alteration is not intensive but is fa i r ly  pervasive. A l l  feldspars 
appear "dusty" in thin section, probably due to a rg i l l i c  alteration. Serici te 
does not appear to be an alteration product, rather it is a la& crystallate. 

The rock is probably a rhyolite i n  'coinposition. 

SPECIMEN ZA-11 : AgglonSrat Units 1 

Hand specimn : S p e c h n  is a breccia, perhaps tectonic although t h i s  
is d i f f i cu l t  t o  say. Fragmnts are angular and up t o  1 inch in  mximum dirrension. 
Interst ices are f i l l ed  with epidote and quartz. Most fragmmts are purplish i n  
colour and appear t o  be aphanitic volcanics. A few contain white phenocryts. 

Thin section : 

 ragr rents account fo r  85% of the s p c b n .  They vary drasticca 
size from very smll up t o  1 inch in  length. Most are  angular. They are  
volcanic, sore being purely aphanitic , others porphyritic. Most are ande 
in c q s i t i o n .  Som of the small fragmnts are  broken crystals  of plagiccla 
A l l  opaque minerals wi th in  the section are distributed through the £ragrents 

In t e r s t i t i a l  material accounts fo r  15% of the spec-. Minerals 
present in  decreasing order of abundance a re  epidote (var. pistacite)  , calc i te  
and quartz, with trace m t s  of chlorite. A l l  an? anhedml and very erra t i -  . . 
cally distributed in the s p e c h n .  

The rock is a volcanic breccia with i n t e r s t i t i a l  epidote, calci te,  
quartz and chlorite. Virtually no al terat ion of f ra-ts has o c w .  

SPECIMEN ZA-12 : Porphyre andssitique - Upper showing 
a 

Hand specirren : AX d r i l l  core. Grey, with a b u t  10% lark pink 
phenccrysts of feldspar, up t o  4 nun lmg. Also cmtains  a 'few mll axygdules 
of chlorite. Cut by thin calc i te  vein. 

Thin section : Mineralogy is a s  f o l l m s  : 

Plagicclase (75%) occurs in part  a s  phenocrysts that are stubby prisms 

Q up t o  4 nun long. Most occurs a s  a msh of microlites 

I 

Chlorite (10%) f ine  



ins associated 

: Groundmass (35% of total) consi 

gioclase phenoc 
1 inclusions of 

altered _mine 

Chlorite (30%) a 







b i t s  a s  inclusions in chlorite. 

Fabric dmimted by larger, & 
sertial msaic of f iner  quartz, chlorite, 

Alteraticm extensive ; plagioclase is a lb i te  
white mica and carbonate ; m f i c  altered t o  chlori te -+ 

Several thin veinlets of carbonate and minor quartz - not abun 





-- 

se, K-feldspar and chlorite ; there is no foliation. 

Plagimlase (65%) occurs a s  subhedral grains about 4 mn in d 
lagicclase (andesine) is everywhere clouded with alteration p d u c  
ly ser ic i te  and epidote, and has been largely replaced by chlorite 

st, and not t o  the presence o 

Wques (4%) trrh mgnekte and chalcopyrite are  closely assmiated 
rite ; vexy l i t t l e  of e i ther  is present in the fe ldqars .  

: Andssite - Chicken showing . . 



Chlorite (pennine) fonns a 
s t o  have resulted from the alteration of 

Epidote occurs both as an alteration product of pl&imlase and, 
ly, a s  partial f i l l ings of mll (1 mm) vessicles. 

I 

The rock is an altered andesitic f lm. Alteratim has keen strong 
is probably hydrothermal in  nature. 

Rock fragnents ccsnprise 5% of the rock volume. 



t o  have form 

Hand spec- : The rock consists 

Thin section : The rock consists of grains of plagioc 
gments randomly se t  in an extremly fine-grained mtr ix .  

, and consists largely of extnm?ly fine 

Plagicclase crystals  between -2 and 1 
(andesine) generally occurs a s  e 
result  of par t i a l  al terat ion t o  

The m t r i x  f o m  55% of the  rock. I 

h. About 12% 

few of these are r 

rock is a medim 



cmtaining about 2% 

Foreign fragnents comprise about 10% of the rock.'The% are angular 
s of volcanic rock up t o  1.4 m long. 

The rock is of tuffaceous origin and has teen epidutized .and s i l i c i f i ed  

: Tuf andssitique - Unit6 1 . 

Hand specimn : The specimm is a dark grey, fine-grained t o  aphanitic 
volcanic rock w i t h  about 20% irregular patches of yellm-green epiduk. Patches 
consist of fine, anhedral granules, but patches themselves are up t o  1 cm or  

' more in d i m t e r .  

gs on m y  feldspar fragn-ents, 



Hand specimen : 

chlorite and epidote f i l l  amygdules. Slight ef 

about 1-2% minute granules of epidote. A few mll phenocqsts of plagioc 
were observed. 

Arnygdules are mostly 1 t o  2 mn d k t e r ,  ht sm are up t o  1.5m l a g .  
, lbst are el l ip t ica l  in cross-section. Chlorite was the f i r s t  mineral deposited in  
anygdules and most mll amygdules are f i l led with chlorite and nothing else. 
A few of the smller anygdules have r ims  of chlorite and cores of quartz. Very 
large anygdules tend t o  have a thin r i m  of quartz, an in temdia te  zone of epidote 
with minor calcite, and a relatively large core of quartz. , 

-- 
The rock is an amygdaloidal andesite that is weakly carbonatized. 

Hand spec*n : This is a dense grey-black rock caposed of 1 m grains 
ite plagioclase (12%) set in an aphanitic mtrix. No directive textures are 

present, and there is no apparent alteration or rnineralization.'.Several very t ight 
fractures are f i l led  with a white mineral. The rock. is strongly mgnetic. 

Thin Sectian : The rock consists of plagioclase ph 0%) set i r  
a m t r i x  of plagioclase, mgnetite and chlorite. 

Euhedral phenocrysts of plagicclase between 1 and 3 m in d w t e r  are 
set  in a mtrix consisting largely of smaller unoriented tabular plagioclase 
crystals. Both the phenocrysts and the m t r i x  feldspar have been strongly altered 
to a mixture of clinozcesite and sericite. 

Original mfic minerals have been largely destroyed. Irregular aggregates 
of sphene, mgnetite, chlorite, epidote and pyroxene are a l l  that  m i n  of what 
e r e  originally pyroxene phenocqsts. Minor chlorite is also present in the mt_rix. 

@awes : Minute grains of m 
red evenly throughout the thin section, 
mil grains of hematite were a l s  

0 The rock is a volcanic 
4minly epidote and chlorite) has been strong 

One fracture .1 m in width is f i l led  with 
prehnite ; there 






