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emplacement is probably the latest lithologic event on the property. 

Mineralization, restricted to the metavolcanic unit, is pyrite, arsenopyrite 

and hematite ? the oxidation of which has formed a distinctive gossan against 

grey background of country rock. 
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INTRODUCTION 

LOCATION AND ACCESS 

The Gowan 1, 2276 (10)  a  n i n e  u n i t  c l a i m  i s  l o c a t e d  46 km SE of 
Pemberton,  B.C.  and 15  km e a s t  of  t h e  L i l l o o e t  R i v e r  ( F i g u r e s  1 6 2 ) .  The 
p r o p e r t y  i s  h e l i c o p t e r  a c c e s s i b l e ,  t h e  round t r i p  f e r r y  t i m e  from Pemberton 
b e i n g  40 m i n u t e s  by Hughes 500D h e l i c o p t e r .  

Abundant l a n d i n g  s i t e s  e x i s t  on  t h e  p r o p e r t y  and a n  e x c e l l e n t  camp 
l o c a t i o n  e x i s t s  b e s i d e  t h e  l a k e  a t  t h e  SW c o r n e r  of  t h e  c l a i m  block.  

An e s t a b l i s h e d  logg ing  road ( p r e s e n t l y  washed o u t  i n  s e v e r a l  
l o c a t i o n s )  e x i s t s  t o  w i t h i n  3  km and 1 ,500 '  e l e v a t i o n  below t h e  c la im.  

TOPOGRAPHY AND PHYSIOGRAPHY 

The Gowan 1 c l a i m  l i e s  w i t h i n  t h e  Coas t  Mountains phys iograph ic  
r e g i o n ,  above t r e e l i n e  a t  a n  e l e v a t i o n  of 5,500 t o  7,000'  A.S.L. It i s  
s i t u a t e d  between t h e  headwaters  of Rogers and Gowan Creeks  and t h e  N e h a t l a t c h  
R i v e r .  

The ground is  rugged w i t h  s e v e r a l  c l i f f  a r e a s  and s t e e p  t a l u s  s l o p e s  
a v e r a g i n g  30' a l t e r n a t i n g  w i t h  f l a t ,  t e r r a c e  l i k e  benches .  Two permanent 
i c e f i e l d s  l i e  t o  t h e  s o u t h e a s t  of  t h e  p r o p e r t y .  

PREVIOUS WORK 

No known m i n e r a l  showings e x i s t  i n  t h e  immediate v i c i n i t y  of  t h e  
Gowan 1 c l a i m  and no a p p a r e n t  p r e v i o u s  work h a s  been c a r r i e d  o u t  on t h i s  
ground. 

OWNER - OPERATOR 

The Gowan 1 c l a i m  i s  100% owned and o p e r a t e d  by: 

Noranda E x p l o r a t i o n  Company, L i m i t e d ,  
P.O. Box 2380, 
Vancouver, B. C . 
V6B 3T5 

I 
ECONOMIC POTENTIAL 

The economic p o t e n t i a l  of t h i s  p r o p e r t y  h a s  n o t  been a s s e s s e d  due t o  
t h e  p r e l i m i n a r y  n a t u r e  of t h e  e x p l o r a t i o n .  A t  p r e s e n t  s e v e r a l  a r s e n i c  and a  
few g o l d  r o c k  and s o i l  geochemical  anomal ies  e x i s t  on  t h e  p r o p e r t y .  T h e r e f o r e  

! 
t h e  e x p l o r a t i o n  p o t e n t i a l  of t h i s  p r o p e r t y  i s  c o n s i d e r e d  good. 







I SUMMARY OF WORK DONE 

GEOLOGY 

G e o l o g i c a l  mapping a t  a s c a l e  of 1:2,500 w a s  completed a long  
t r a v e r s e  l i n e s  f o r  a t o t a l  a r e a  of .5  s q u a r e  k i l o m e t e r s .  

GEOCHEMISTRY 

A geochemical  su rvey  which c o n s i s t e d  of s i l t ,  s o i l  and rock  c h i p  
sampl ing w a s  completed on a p o r t i o n  of t h e  Gowan 1 c la im.  The t o t a l  number of 
samples  a r e  l i s t e d  below: 

S i l t s :  1 sample ana lyzed  f o r  Cu,Pb,Zn,Ag,Mo,Au,As 
I 

S o i l s :  39 samples ana lyzed  f o r  Cu,Pb,Zn,Ag,Mo,Au,As 

Rocks: 16 samples ana lyzed  f o r  Cu,Pb,Zn,Ag,Mo,Au,As 

CLAIMS WORKED 

A l l  work w a s  performed w i t h i n  o r  b e s i d e  t h e  boundar ies  of t h e  Gowan 
- 

1 c l a i m .  

DETAILED TECHNICAL DATA AND INTERPRETATION 

GEOLOGY 

Purpose  

G e o l o g i c a l  mapping a t  a s c a l e  of 1 :2 ,500 was completed i n  
c o n j u n c t i o n  w i t h  sampling t o  d e f i n e  t h e  g e o l o g i c a l  b o u n d a r i e s  of t h e  
g e o l o g i c a l  u n i t s  found on t h e  Gowan 1 c la im.  

Reg iona l  Geology 

The Pemberton ( e a s t  h a l f )  Map Area was mapped by J.A. Roddick and 
W.W. Hutchinson of t h e  G.S.C. i n  1970 d u r i n g  a  b r i e f  ( o n e  month) s t o p  i n  t h i s  
a r e a .  A  c o m p i l a t i o n  of t h e i r  work and o t h e r s  (1916-1953) formed t h e  b a s i s  of 
Paper  73-17 i n c l u d i n g  Map 13-1973. A d d i t i o n a l  more r e c e n t  s t u d i e s  by G . J .  
Woodsworth, J . A .  J e l e t z k y ,  H.W. Tupper and N.L. Green were compiled by G . J .  
Woodsworth (1977) t o  form Open F i l e  482 (1977) (N.T.S. 925) Geology - 
Pemberton Map Area. A s e c t i o n  of t h i s  map i n  t h e  v i c i n i t y  o f  t h e  Gowan 1 i s  
shown on F i g u r e  3. 

The e a s t  s i d e  o f  L i l l o o e t  Lake is  u n d e r l a i n  main ly  by p l u t o n i c  rocks  
of t h e  Coast  Range I n t r u s i v e  Complex. These r o c k s  r a n g e  from d i o r i t e  t o  
q u a r t z  d i o r i t e  i n  composi t ion and have l a r g e l y  n o t  been d a t e d .  

A s m a l l  body of P a l e o z o i c  ( ? )  banded a m p h i b o l i t i c  g n e i s s  l i e s  t o  t h e  
s o u t h  e a s t  of t h e  p r o p e r t y  and a body of Miocene M i a r o l i t i c  g r a n o d i o r i t e  and 





syenodiorite occurs to the north. The property is regionally mapped to be 
underlain by a northeast-southwest trending unit of rhyolite and dacite 
breccia, tuff, and flows, and minor sediments of Miocene or younger ( ? )  age. 

No regional faults have been mapped in this area and no 
mineralogical showings have been noted by G.S.C. personnel. 

Local Geology 

The Gowan 1 property is more geologically complex than regional 
mapping has suggested. It is underlain by 4 rock units: 1 granitic intrusive; 
4) intermixed volcanic breccia, metavolcanics and metasediments; 3) 
intermediate volcanic breccia lapilli tuff. Appendix 3 is a thin section 
petrographic report completed by Vancouver Petrographics Ltd. on 
representative rocks from the Gowan 1 property. 

Granitic Intrusive (Unit 1) 

The central portion of the examined ground is underlain by a grey 
dark grey, medium grained, equigranular, granitic rock of quartz monzonite t 
granodiorite composition. It is generally massive, non-altered, non-fractured 
and non-mineralized. 

A NE-SW striking dike of intrusive rock of similar composition to 
that described above intrudes and forms a contact between a volcanic breccia 
and a lapilli tuff. 

(Lapilli) Tuff (Unit 2) 

The ground north of the intrusive dike is underlain by a (lapilli) 
tuff of intermediate to mafic composition. It weathers purple-grey to green, 
with a soft fine grained, purple, matrix. Tuff fragments are angular to 
subrounded and consists of feldspar, chlorite altered mafics and groundmass 
fragments. 

The unit is generally non mineralized, and while clay-chlorite 
alteration is present, it not intense. The ground could not be mapped further 
to the north due to time constraints and 50 metre high cliffs. 

Volcanic Breccia (Agglomerate) (Unit 3) 

A small area immediately south of the intrusive dike is underlain by 
a volcanic breccia (agglomerate) of intermediate overall composition. It is 
grey-green to purple, and consists of angular to subrounded clasts from 1-60 
cm diameter, average 5-10 cm. Clast compositions are andesitic to rhyolitic 
ash flows and tuffs, lapilli tuffs, crystal tuffs and quartz diorite 
intrusives. Thin section studies also identified trachyte and latite 
fragments and plagioclase crystals. 

The unit is weakly mineralized with pyrite and hematite which occur 
as fine grained disseminations generally less than 1%. The rocks are 
pervasively epidote (chlorite) altered in both fragments and matrix. 



Metavolcanics  (+ Metasediments ? )  (Uni t  4 )  

T h i s  group of rocks  l ies  n o r t h  and s o u t h  o f ,  and was presumably 
i n t r u d e d  by, t h e  g r a n i t i c  i n t r u s i v e .  The rocks  a r e  r u s t y  wea ther ing ,  f i n e  
g r a i n e d  g r e y ,  f i n e l y  l a y e r e d  and weakly f o l i a t e d .  I n  s e v e r a l  zones t h e  rocks  
a r e  g n e i s s o s e  and appear  t o  have been sed iments .  

The o v e r a l l  composi t ion of t h e  v o l c a n i c s  i s  i n t e r m e d i a t e  and by t h i n  
s e c t i o n  s t u d y  i s  mainly composed of p l a g i o c l a s e  and d i o p s i d e  w i t h  minor q u a r t z  
and potass ium f e l d s p a r .  Ep ido te  and c h l o r i t e  a l t e r a t i o n  was noted i n  t h i n  
s e c t i o n  w h i l e  s i l i c i f i c a t i o n  was no ted  i n  o t h e r  hand samples .  

The u n i t  i s  very  gossanous ,  and i s  e a s i l y  recognized  a g a i n s t  t h e  
g r e y  background rocks .  P y r i t e ,  a r s e n o p y r i t e ,  and h e m a t i t e  ? a r e  t h e  main 
opaque m i n e r a l s  seen  i n  t h i s  u n i t ,  and occur  a s  f i n e  g r a i n e d  d i s s e m i n a t i o n s  
which a r e  mos t ly  a l t e r e d  t o  l i m o n i t e .  

Inc luded  i n  t h i s  u n i t  i s  a  h i g h l y  s i l i c i f i e d  d a c i t e  porphyry ? which 
o c c u r s  a s  d i k e - l i k e  forms on t h e  w e s t e r n  edge o f  t h e  map. The rocks  a r e  s o  
a l t e r e d  by q u a r t z  t h a t  o n l y  a  guess  o f  t h e  o r i g i n a l  compos i t ion  can  be made. 
T h i s  rock i s  a l s o  r u s t y ,  bu t  i s  more orangy t h a n  red-brown i n  a l t e r a t i o n  
c o l o u r .  A more d e t a i l e d  d e s c r i p t i o n  of a t h i n  s e c t i o n  of t h i s  rock  i s  g i v e n  
i n  Appendix 3 a s  sample 24248 .  

Pendants  of t h e  metavo lcan ic  a r e  s e e n  w i t h i n  t h e  i n t r u s i v e  d i k e  t o  
t h e  n o r t h  o f  t h e  v o l c a n i c  b r e c c i a .  These r o c k s  a r e  a l s o  r u s t y  wea ther ing  and 
appear  t o  be t h e r m a l l y  a l t e r e d  by t h e  d i k e  rock .  

I n t e r p r e t a t i o n  

The Gowan p r o p e r t y  c o n s i s t s  o f  2 p a c k e t s  o f  v o l c a n i c s  which have 
been d i s r u p t e d  by an  i n t r u s i v e  s t o c k  and i t s  r e l a t e d  d i k e s .  One group of 
v o l c a n i c s  a r e  l a p i l l i  t u f f s  and v o l c a n i c  b r e c c i a s  o f  i n t e r m e d i a t e  compos i t ion  
w h i l e  t h e  o t h e r  i s  a  sequence of i n t e r m e d i a t e  m e t a v o l c a n i c s  (and metasediments  
? )  t h a t  are weakly f o l i a t e d  t o  s l i g h t l y  g n e i s s o s e .  

The i n t r u s i v e  has  a compos i t ion  of a quar tz-monzoni te  t o  q u a r t z  
d i o r i t e  and i t s  emplacement i s  probab ly  t h e  l a t e s t  l i t h o l o g i c  e v e n t  on  t h e  
p r o p e r t y .  

M i n e r a l i z a t i o n  i s  r e s t r i c t e d  t o  t h e  metavo lcan ic  u n i t  be ing  p y r i t e ,  
a r s e n o p y r i t e  and h e m a t i t e  ? t h e  o x i d a t i o n  of which h a s  formed a  d i s t i n c t i v e  
gossan  a g a i n s t  a  g r e y  background of c o u n t r y  rock .  

GEOCHEMISTRY 

Reconnaissance rock  and s o i l  geochemical  samples were c o l l e c t e d  from 
t h e  Gowan 1 c l a i m  t o  determine i f  t h e  gossanous  rocks  c a r r i e d  anomalous 
v a l u e s  o f  economic m i n e r a l i z a t i o n .  I n  a d d i t i o n  a minor g r i d  w a s  e s t a b l i s h e d  
f o r  sampl ing purposes  over  a s m a l l  g o s s a n  where p r e v i o u s  sampl ing had r e t u r n e d  
anomalous v a l u e s  i n  Mo. Ag, As and Au. 



Techniques  

Both s o i l  and rock samples were c o l l e c t e d  d u r i n g  t h e  Gowan 1 
geochemical  s u r v e y .  B h o r i z o n  s o i l  samples  were c o l l e c t e d  from 25 cm deep  
mat tock dug h o l e s  and placed i n  brown K r a f t  bags .  These  s o i l  bags were  p a r t l y  
a i r  d r i e d  p r i o r  t o  be ing  packed f o r  shipment .  Rock samples  were e i t h e r  
c o l l e c t e d  a s  whole g r a b  samples o r  a s  rock  c h i p  samples  a c r o s s  a  measured 
wid th  and p l a c e d  i n  6  m i l  poly bags f o r  shipment .  A s i l t  sample  was c o l l e c t e d  
from t h e  a c t i v e  zone of t h e  s t r e a m  and p laced  i n  a  brown K r a f t  bag. S i l t  
samples  once  c o l l e c t e d  a r e  t r e a t e d  a s  pe r  s o i l  samples .  

A t o t a l  of 1 s i l t ,  39 s o i l  and 1 6  rock  samples  were c o l l e c t e d  on t h e  
Gown 1 c l a i m  and s e n t  f o r  a n a l y s i s  t o  Noranda 's  geochemical  l a b o r a t o r y  a t  1050 
Davie S t r e e t ,  i n  Vancouver, B.C. Appendix 1 i s  a  f l o w  s h e e t  of  t h e  a n a l y t i c a l  
t e c h n i q u e s  of  a n a l y s i s  used by t h e  Noranda l a b o r a t o r y .  Appendix 11 i s  a  l i s t  
of  a l l  r o c k  samples  c o l l e c t e d  t o g e t h e r  w i t h  t h e i r  r o c k  t y p e s  and geochemical  
r e s u l t s .  

R e s u l t s  - Gold 

Background v a l u e s  f o r  s o i l  samples  was 10  ppb, t h e  geochemical  
d e t e c t i o n  l i m i t .  A t o t a l  of 1 anomalous (380 ppb) and 8  m i l d l y  anomalous (20- 
30 ppb) v a l u e s  were r e c e i v e d  from s o i l  sampl ing.  These v a l u e s  o c c u r  on t h e  
n o r t h  s i d e  o f  t h e  2  wes te rn  most l i n e s  and s u g g e s t s  a  d i s c r e t e  s o u r c e  f o r  t h e  
anomaly. The anomalous zone i s  downslope from r o c k s  w i t h  i n t e n s e  deve loped  
g o s s a n ,  a  p o s s i b l e  s o u r c e  a r e a  f o r  t h e  g o l d .  

Rock samples t a k e n  from t h e  gossan  u n f o r t u n a t e l y  had o n l y  background 
v a l u e s  i n  Au. The s o u r c e  rocks  f o r  t h e  anomalous s o i l s  t h e r e f o r e  have n o t  
been de te rmined  by p r e s e n t  sampl ing.  Downslope 200 m from t h e  s o i l  zone two 
r o c k  samples  c o l l e c t e d  from a  s l i g h t l y  r u s t y  q u a r t z  a l t e r e d  p o r p h y r i t i c  
( q u a r t z )  d a c i t e  r e t u r n e d  anomalous v a l u e s  of  630 and 440 ppb Au. T h i s  a r e a  
d e s e r v e s  follow-up i n v e s t i g a t i o n  by d e t a i l e d  mapping and sampl ing.  

S o i l  and rock  sampling e l s e w h e r e  on t h e  p r o p e r t y  r e t u r n e d  low Au 
r e s u l t s  n o t  worthy of follow-up. 

R e s u l t s  - S i l v e r  

S i l v e r  background s o i l  v a l u e s  a r e  0.2 ppm w i t h  m i l d l y  anomalous 
v a l u e s  b e i n g  1.2 - 1.4 ppm and a n  anomalous v a l u e  of  2.6 ppm. The anomalous 
s i l v e r  s o i l s  a r e  g e n e r a l l y  c o i n c i d e n t  w i t h  t h e  anomalous g o l d  zone b u t  t h e  
r o c k s  above t h i s  zone p a r t i a l l y  e x p l a i n  t h e  r e s u l t s .  Rock geochemica l  r e s u l t s  

I of  1.2 - 1 .4  g  AG i n d i c a t e  t h a t  t h e  s o u r c e  i s  l i k e l y  w i t h i n  t h e  u p h i l l  g o s s a n .  

More i m p o r t a n t l y  however, i s  t h a t  t h e  two g o l d  anomalous rock  

I 
samples  a r e  a l s o  anomalous i n  s i l v e r .  The samples  w i t h  v a l u e s  of  630 and 440 
ppb Au have v a l u e s  of 18.0 and 12.0 g  Ag r e s p e c t i v e l y .  It i s  no tewor thy  t h a t  
t h e s e  samples  a r e  anomalous i n  A s  and Mo a s  w e l l .  R e s u l t s  f o r  t h e  same two 
samples  a r e  4000 and 3600 ppm A s  and 20 and 90 ppm Mo r e s p e c t i v e l y .  

I 



R e s u l t s  - Copper, Z i n c ,  Lead,  Molybdenum and A r s e n i c  

S o i l  geochemical  r e s u l t s  f o r  Cu, Zn, Pb, Mo, and A s  a r e  g e n e r a l l y  
low and s p o r a d i c .  Anomalous v a l u e s  f o r  t h e  5 do however, t e n d  t o  c l u s t e r  and 
a r e  c o i n c i d e n t a l  w i t h  t h e  anomalous Au-Ag r e s u l t s .  

Copper i s  t h e  l e a s t  anomalous e lement  hav ing  a background of 40 ppm 
and o n l y  1 anomalous v a l u e  of 150 ppm. Lead and z i n c  each  have 3 anomal ies ;  
l e a d  w i t h  v a l u e s  of  220, 68 and 56  ppm a g a i n s t  a background of 10 ppm Pb, and 
z i n c  w i t h  v a l u e s  of 670, 330 and 200 ppm a g a i n s t  a background of  100 ppm Zn. 
Molybdenum h a s  8 anomal ies  from 1 0  t o  38 ppm a g a i n s t  a background of 8 ppm Mo 
and A r s e n i c  i s  t h e  most s c a t t e r e d  e lement  w i t h  1 4  anomal ies  between 200 and 
380 ppm a g a i n s t  a s p o r a d i c  background between <2 and 190 ppm A s .  

Rock sample r e s u l t s  f o r  t h e s e  5 e l e m e n t s  a r e  n o t  anomalous excep t  
f o r  Mo and A s  mentioned i n  R e s u l t s  - S i l v e r  above.  

I n t e r p r e t a t i o n  

A zone of  anomalous s o i l s  e x i s t s  on t h e  nor th -wes te rn  p a r t  of t h e  
m i n i  g r i d  which a r e  anomalous i n  Au, Ag, A s ,  and Mo. The anomal ies  form a f a n  
shaped zone i n  a downslope d i r e c t i o n  i n d i c a t i n g  a p o t e n t i a l  d i s c r e t e  s o u r c e  
f o r  t h e  anomal ies .  Rock sampl ing i n  t h i s  a r e a  d i d  n o t  i d e n t i f y  t h a t  s o u r c e .  

Two rock  samples from d i f f e r e n t  o u t c r o p s  downslope from t h i s  zone 
a r e  anomalous i n  Au and Ag w i t h  v a l u e s  up t o  .6  g Au and 1 8  g Ag. F u r t h e r  
sampl ing of t h i s  zone i s  r e q u i r e d  t o  d e t e r m i n e  i t s  f u l l  e x t e n t .  

O t h e r  sampled a r e a s  d i d  n o t  r e t u r n  anomalous v a l u e s  and a r e  
c o n s i d e r e d  t o  b e  of  l i m i t e d  e x p l o r a t i o n  p o t e n t i a l .  



CONCLUSIONS 

- The Gowan 1, a  3 x 3 ( 9  u n i t )  c l a i m  i s  s i t u a t e d  n e a r  t h e  
headwate r s  of Gowan and Rogers Creeks  and t h e  N e h a t l a t c h  R i v e r .  

- The p r o p e r t y  i s  u n d e r l a i n  by 2 g roups  o f  v o l c a n i c s ,  a n  ex- 
t r u s i v e  i n t e r m e d i a t e  t u f f - b r e c c i a  and a  weakly f o l i a t e d  i n t e r -  
med ia te  meta-volcanic.  Both v o l c a n i c s  have been i n t r u d e d  by 
medium g r a i n e d ,  e q u i g r a n u l a r  g r a n i t i c s  of  quar tz-monzoni te  t o  
g r a n o d i o r i t e  compos i t ions .  

- M i n e r a l i z a t i o n ,  i n  t h e  form of p y r i t e ,  a r s e n o p y r i t e ,  and 
? h e m a t i t e  o c c u r s  p r i n c i p a l l y  w i t h i n  t h e  m e t a v o l c a n i c s  and 
c a u s e s  a  d i s t i n c t i v e  gossan  e a s i l y  r e c o g n i z e d  a g a i n s t  t h e  
background rocks .  

- S o i l  samples t a k e n  i n  t h e  v i c i n i t y  of  t h e  g o s s a n  o u t i i n e d  
a  f a n  shaped anomaly w i t h  an  a p p a r e n t  s o u r c e  i n  t h e  gossan .  

- Rock sampl ing t o  d a t e  w i t h i n  t h e  g o s s a n  h a s  n o t  l o c a t e d  t h i s  
s o u r c e  a r e a .  

- O t h e r  rock  sampling i n  a  s l i g h t l y  r u s t y ,  h i g h l y  q u a r t z  
a l t e r e d  p o r p h y r i t i c  ( q u a r t z )  d i o r i t e  r e t u r n e d  v a l u e s  t o  
.6 g Au and 1 8  g  Ag. 

- F u r t h e r  d e t a i l e d  mapping and sampl ing  i s  r e q u i r e d  t o  
i d e n t i f y  and d e l i n e a t e  t h e  e x t e n t  o f  t h e  s o u r c e s  of  t h e s e  
anomal ies .  
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Dates From - O c t o b e r  1984 
T o t a l  Wages 4 X $127.70 

b )  Food and Accommodation: 

No. o f  Days - 4 
R a t e  p e r  Day - $34 .75  
D a t e s  From - O c t o b e r  1984  
T o t a l  C o s t  - 4 X $34 .75  

c )  Transportation: 

No. o f  Days  - 4 
R a t e  p e r  Day - $176.75 
D a t e s  From - O c t o b e r  1984  
T o t a l  c o s t  4 X $ 1 7 6 . 7 5  

DATE OCTOBER 1 9 8 4  

d) Analysis $ 787 .55  

e )  Cost of Preparation of Report 

A u t h o r  $ 1 2 7 . 7 0  
D r a f t i n g  

T y p i n g  

f )  O t h e r :  F i e l d  S u p p l i e s  

Total Cost 



NORANDA EXPLORATION COMPANY, LIMITED 

DETAILS OF ANALYSES COSTS 

Project: GOWAN CLAIMS 

Element No. of Determinations Cost per Determination Total 

5 Thin Sections 

TOTAL COSTS 





AUTHORS QUALIFICATIONS 

I Rob. G. Wilson of t h e  C i t y  of Vancouver, P rov ince  of B r i t i s h  Columbia, 

do hereby c e r t i f y  t h a t :  

- I am a  g e o l o g i s t  r e s i d i n g  a t  3328 West 1 5 t h .  Avenue, Vancouver 

- I g r a d u a t e d  from t h e  U n i v e r s i t y  of  B r i t i s h  Columbia i n  1976 w i t h  

a  BSc d e g r e e  i n  Geology. 

- I have worked i n  m i n e r a l  e x p l o r a t i o n  s i n c e  1973 and have p r a c t i s e d  

my p r o f e s s i o n  a s  a  g e o l o g i s t  s i n c e  1976. 

- I am p r e s e n t l y  a  P r o j e c t  G e o l o g i s t  w i t h  Noranda E x p l o r a t i o n  

Company, Limited.  

- I am a  member of t h e  G e o l o g i c a l  A s s o c i a t i o n  of Canada ( C o r d i l l e r a  

D i v i s i o n ) .  

Rob Wilson 

I 
I 
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ANALYTICAL KETHOD DESCRIPTIONS FOR 

GEOCBEHICAL ASSESSKENT REPORTS 



ANALYTICAL METHOD DESCRIPTIONS FOR GEOCflEMICAL ASSESSMENT REPORTS 

The methods l i s t e d  a r e  p r e s e n t l y  a p p l i e d  t o  a n a l y s e  g e o l o g i c a l  m a t e r i a l s  
by t h e  Noranda G e o c h e m i c a l  L a b o r a t o r y  a t  Vancouver.  

P r e p a r a t i o n  o f  Samples  

S e d i m e n t s  and  s o i l s  a r e  d r i e d  a t  a p p r o x i m a t e l y  8 0 ' ~  and s i e v e d  w i t h  a  8 0  
mesh n y l o n  s c r e e n .  The -80 mesh ( 0 . 1 8  mm) f r a c t i o n  i s  u s e d  f o r  g e o c h e m i c a l  
a n a l y s i s .  

Rock s p e c i m e n s  a r e  p u l v e r i z e d  t o  -120 mesh (0 .13  mm).  Heavy m i n e r a l  
f r a c t i o n s  (panned  s a m p l e s  * f rom c o n s t a n t  vo lume) ,  a r e  a n a l y s e d  i n  i t s  
e n t i r e t y ,  when i t  i s  t o  be d e t e r m i n e d  f o r  g o l d  w i t h o u t  f u r t h e r  s a m p l e  
p r e p a r a t i o n .  

A n a l y s i s  o f  Samples  

D e c o m p o s i t i o n  o f  a  0 .200  g  s ample  i s  done  w i t h  c o n c e n t r a t e d  p e r c h l o r i c  
and  n i t r i c  a c i d  ( 3 : 1 ) ,  d i g e s t e d  f o r  5  h o u r s  a t  r e f l u x  t e m p e r a t u r e .  P u l p s  o f  
r o c k  o r  c o r e  a r e  we ighed  o u t  a t  0 .4  g  and  c h e m i c a l  q u a n t i t i e s  are d o u b l e d  
r e l a t i v e  t o  t h e  a b o v e  n o t e d  method f o r  d i g e s t i o n .  

The c o n c e n t r a t i o n s  o f  Ag, Cd, Co, Cu, Fe ,  Mn, Mo, N i ,  Pb,  V a n d  Zn c a n  b e  
d e t e r m i n e d  d i r e c t l y  f r o m  t h e  d i g e s t  ( d i s s o l u t i o n )  w i t h  a c o n v e n t i o n a l  a t o m i c  
a b s o r p t i o n  s p e c t r o m e t r i c  p r o c e d u r e .  A V a r i a n - T e c h t r o n ,  Model AA-5 ~r Model 
AA-475 i s  u s e d  t o  m e a s u r e  e l e m e n t a l  c o n c e n t r a t i o n s .  

E l e m e n t s  R e q u i r i n g  S p e c i f i c  D e c o m p o s i t i o n  Method: 

Antimony - Sb: 0 .2  g  s a m p l e  i s  a t t a c k e d  w i t h  3 .3  m l  o f  6% t a r t a r i c  a c i d ,  1 .5  
m l  conc .  h y d r o c h l o r i c  a c i d  and  0 . 5  m l  o f  conc .  n i t r i c  a c i d ,  t h e n  h e a t e d  i n  a 
water b a t h  f o r  3  h o u r s  a t  9 5 O ~ .  Sb i s  d e t e r m i n e d  d i r e c t l y  f r o m  t h e  
d i s s o l u t i o n  w i t h  a n  AA-475 e q u i p p e d  w i t h  e l e c t r o d e l e s s  d i s c h a r g e  lamp (EDL). 

Arsenic - A s :  0 .2  - 0 . 3  g  s a m p l e  i s  d i g e s t e d  w i t h  1 .5  m l  o f  p e r c h l o r i c  70% 
and 0.5 m l  o f  conc .  n i t r i c  a c i d .  A V a r i a n  AA-475 e q u i p p e d  w i t h  a n  As-EDL i s  
used  t o  m"*5Lc" a r s e n i c  c o n t e n t  i n  t h e  d i g e s t .  

Bar ium - Ba: 0.1 g  s a m p l e  d i g e s t e d  o v e r n i g h t  w i t h  conc .  p e r c h l o r i c , n i t r i c  a n d  
h y d r o f l u o r i c  a c i d ;  P o t a s s i u m  c h l o r i d e  added  t o  p r e v e n t  i o n i z a t i o n .  Atomic  
a b s o r p t i o n  u s i n g  a  n i t r o u s  o x i d e - a c e t y l e n e  f l a m e  d e t e r m i n e s  Ba f r o m  t h e  
aqueous  s o l u t i o n .  

B i s m t h  - B i z  0 .2  g  - 0.3  g  i s  d i g e s t e d  w i t h  2 .0  m l  o f  p e r c h l o r i c  70% and 1 .0  
m l  o f  conc .  n i t r i c  a c i d .  B i smuth  i s  d e t e r m i n e d  d i r e c t l y  f rom t h e  d i g e s t  w i t h  
a n  AA-475 c o m p l e t e  w i t h  EDL. 

Gold  - Au:  10.0 g  s a m p l e  i s  d i g e s t e d  w i t h  a q u a  r e g i a (  1  p a r t  n i t r i c  and  3  
p a r t s  h y d r o c h l o r i c  ac id )  Gold  i s  e x t r a c t e d  w i t h  M l B K  f rom t h e  a q u e o u s  
s o l u t i o n .  AA i s  u s e d  t o  d e t e r m i n e  Au. 

Magnesium - Mg: 0.05  - 0 .10  g  s ample  i s  d i g e s t e d  w i t h  4 m l  p e r c h l o r i c / n i t r i c  
a c i d  ( 3 : l ) .  An a l i q u o t  i s  t a k e n  t o  r e d u c e  t h e  c o n c e n t r a t i o n  t o  w i t h i n  t h e  



I 
range of atomic absorption.. The AA-475 with the use of a nitrous oxide flame 
determines Mg from the aqueous solution. 

Tungsten - U: 1.0 g sample sintered with a carbonate flux and thereafter 
leached with water. The leachate is treated with potassium thiocyanate. The 
yellow tungsten thiocyanate is extracted into tri-n-butyl phosphate. This 
permits colourirnetric comparison with standards to measure tungsten 
concent ration. 

Uranium - U: An aliquot from a perchloric-nitric decomposition, usually from 
the multi-element digestion, is buffered. The aqueous solution is exposed to 
laser light, and the luminescence of the uranyl ion is quantitatively measured 
on the UA-3 (Scintrex). 

* N.B. If additional elemental determinations are required on panned samples, 
state this at the time uf sample submission. Requests after gold 
determinations would be futile. 

LOWEST VAL[TES REPORTED IN PPH 

EJvL/ie 
March 14, 1984 
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ROCK DESCRIPTIONS AND RESULTS 



NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY GOWAN 1 

N.T.S. 9 2 J / 1  

DATE OCTOBER 5 ,  1984  

S A M P L E  R E P O R T  

124244 

124245 

124246 

124248 

124249 

124250 

A l t e r e d  i n t r u s i v e  d i k e  and m e t a v o l c a n i c  pendant  
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October 17, 1984 
Samples: 12797, 12798, 12800, 24242, 24248. 

Summary: 

12798 is a volcanic breccia consisting of latite, trachyte, rhyolite and 
andesite fragments, along with plagioclase crystals, within a fine 
cryptocrystalline matrix. The matrix and the plagioclase crystals have been 
altered with epidote. Chlorite occurs in patches in the matrix and volcanic 
fragments. 

24242 is a medium grained granite consisting of a hypidiomorphic-granular 
intergrowth of microcline, plagioclase and quartz. 

24248 consists almost entirely of quartz which has replaced a porphyritic 
(quartz) dacite. 

12797 and 12800 are weakly foliated intermediate metavolcanic rocks with 
sulphides intergrown with plagioclase (which is the dominant mineral in both 
samples). Biotite is the mafic mineral in 12797; diopside occurs in 12800. 
Patches of K-spar/epidote alteration occur in this rock and may be associated 
with the mineralization. 

SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES 



2 4 2 4 2 :  GRANITE. 

This  sample i s  a  medium grained equigranular  i n t u s i v e  rock c o n s i s t i n g  of a  
hypidiomorphic-granular intergrowth of f e l d s p a r s  and qua r t z .  I t  i s  a 
l e u c o c r a t i c  g r a n i t e  wi th  only minor b i o t i t e .  I t  i s  f a i r l y  f r e s h  and 
e s s e n t i a l l y  una l t e r ed  a p a r t  from minor l imon i t e  near  a  t h i n  f r a c t u r e  and 
c h l o r i t i s a t i o n  of the  b i o t i t e .  Minerals a r e :  

microc l ine  4 5 %  
p l a g i o c l a s e  2 5  
q u a r t z  30 
b i o t i t e  minor ( a l t e r e d )  
hemat i te  minor (+ l imon i t e )  
s e r i c i t e  t r a c e  

F ine ly  p e r t h i t i c  microcl ine forms rounded t o  i r r e g u l a r l y  shaped g r a i n s  0.5 
t o  2.0mm i n  s i z e ,  averaging about l . O m m ,  which tend t o  p a r t l y  enc lose  
somewhat s m a l l e r  subhedral  p l ag ioc l a se  g r a i n s  and shape le s s  t o  subrounded 
q u a r t z  g r a i n s .  Between these  g r a i n s  t h e r e  a r e  a few s m a l l  patches and narrow 
zones c o n s i s t i n g  of an  intergrowth of q u a r t z  and f e l d s p a r s  wi th  g r a i n  s i z e  
about  0.3mm. A few small  qua r t z  and p l a g i o c l a s e  i n c l u s i o n s  occur i n  t he  
microc l ine .  Occasional ly t he re  a r e  s m a l l  pa tches  of myrmekite (vermicular  
in te rgrowth  of qua r t z  and p l ag ioc l a se )  a t  t h e  edges of t he  l a r g e  microcl ine 
g r a i n s .  The microc l ine  and p lag ioc lase  a r e  s l i g h t l y  cloudy due t o  i n c i p i e n t  
s e r i c i t i s a t i o n  and r a r e l y  t h e r e  a r e  ragged s e r i c i t e  f l a k e s  up t o  0.05mm i n  
s i z e  occur ing  i n  small c l u s t e r s  w i th in  t h e  microc l ine .  

B i o t i t e  forms ragged f l a k e s  0.1 t o  0.5mm i n  l e n g t h  which occur  between t h e  
qua r t z  and f e l d s p a r s .  They have been bleached and some have been a l t e r e d  t o  
f i n e  c h l o r i t e .  Hematite has  developed w i t h i n  t h e  b i o t i t e .  There a r e  a l s o  
s m a l l  c u b i c  hemat i te  g r a i n s  wi th in  t h e  f e l d s p a r s  and t h e s e  ahve a l t e r e d  t o  
l imon i t e .  Small  ragged patches of l imon i t e  occur  i n  t h e  microc l ine  nea r  a  
t h i n  f r a c t u r e .  



24248 : SILICIFIED ROCK (DACITE PORPHYRY ? ? ) 

This sample consists mainly of a mass of vuggy quartz which has replaced a 
porphyritic (quartz) dacite. The identity of the original rock is uncertain 
and is based on the presence of a few quartz grains, foreign to the typical 
quartz, which are associated with patches of sericite and kaolinite and with 
minor fine plagioclase. Minerals are: 

quartz 96% 
quartz "phenocrysts" 1 
sericite + kaolinite 3 (sericite dominant) 
plagioclase trace 
Fe-Ti oxide trace 

The bulk of the sample consists of a mass of shapeless, sometimes slightly 
elongated, quartz grains 0.03 to 0.3mm in size. Size distribution is patchy 
and there are sinuous zones of more or less equigranular quartz. The finer 
material tends to occur in the core of coarser patches. The finer grained 
quartz is often intergrown with small amounts of extremely fine sericite. 
There are a few small patches of sericite mixed with kaolinite in the core of 
some patches. Small vugs are lined with idiomorphic quartz grains up to 0.4mm 
in size. 

Most of the sericite and kaolinite occur in one part of the sample where 
variation in quartz grain size occur in narrow sinuous zones and small 
patches; vugs are more common. The clays tend to be concentrated in thin 
zones between areas of different grain size. Patches of sericite and 
kaolinite up to 2mm in size occur in places. These are speckled with 
extremely fine Fe-Ti oxides and are sometimes stained with limonite. Some 
sericite is concentrated in tabular patches up to 0.5mm in size (after 
plagioclase laths ?) .  Within this part of the rock there are small patches 
consisting of an aggregate of shapeless plagioclase grains about O.lmm in 
size. Quartz has permeated this material and a network of fine sericite 
(derived from the plagioclase ? )  occurs between the quartz grains. There are 
several squat subidiomorphic quartz grains about lmm in size occuring within 
the plagioclase patches and within the quartz patches. Veinlets of the fine 
quartz cut through some of these grains which appear to be remnant 
phenocrysts. 



12798: ALTERED (EPIDOTE-CHLORITE) LATITE BRECCIA. 

This sample is a volcanic breccia consisting of plagioclase crystals and 
volcanic fragments (rhyolite, trachyte, latite, andesite) within a fine 
grained cryptocrystalline matrix. Pervasive epidote (and chlorite) alteration 
has occured in the matrix and the fragments. Composition is: 

volcanic fragments 
plagioclase fragments 
cryptocrystalline matrix 
epidote 
chlorite 
opaque (hematite) 
quartz fragments 
Fe-Ti oxide 

35% 
12 
25 
20 
8 
minor 
minor 
minor 

Volcanic fragments are subrounded and range in size from 0.4 to 4.0mm, 
averaging about 2mm. (Larger fragments in hand specimen). A variety of types 
are present. The commonest is latite consisting of a mass of fine lath-like 
feathery K-spar grains up to O.lmm in length with euhedral plagioclase 
phenocrysts within this groundmass. Plagioclase phenocrysts are up to 0.5mm 
in size, although most are smaller. The groundmass has a flow texture. 
Trachytes are similar but lack the phenocrysts. Most of these fragments are 
small and are probabaly pieces of the latite grooundmass. There are a few 
rhyolite fragments consisting of a mass of extremely fine K-spar intergrown 
with quartz. Andesites make up about a third of the fragments and consist of 
an aggregate of euhedral plagioclase laths up to 0.5mm in size crowded within 
a fine grained plagioclase matrix. All the volcanic fragments have been 
incipiently altered by extremely fine chlorite between the feldspars. 
Extremely fine Fe-Ti oxides are associated with the chlorite. Chlorite also 
occurs in rounded to shapeless patches up to 0.5mm in size where it forms a 
mass of fine flakes less than 0.05mm in size. 

Plagioclase fragments appear to be derived from the porphrytic latites and 
andesites. They forms euhedral to subhedral grains from 0.1 to l.Omm in size, 
averaging abut 0.7mm, occuring throughout the matrix. Most have been quite 
highly altered by epidote which forms subrounded to subprismatic grains up to 
0.3mm in size. A few plagioclase fragments have been completely altered. Fine 
epidote sometimes occurs in the plagioclase in the volcanic fragments (mainly 
andesites) but rarely in the groundmass. There is a large rounded patch of 
epidote about lmm in size which nay have been a fragment. Quartz fragments 
are also present and are rounded to subangular ranging in size from 0.1 to 
l.Omm, averaging about 0.3mm. They are unaltered. 

The matrix of the rock consists of an extremely fine cryptocrystalline 
material which has altered to extremely fine epidote in a diffuse 
interconnected patchwork. The fine grains often coalesce into rounded grains 
up to O.lmm in size scattered within the finer material. Chlorite forms very 
fine ragged flakes occuring in rounded patches up to 0.5mm in size. Epidote 
and chlorite are rarely intergrown. Extremely fine Fe-Ti oxides are 
disseminated throughout the matrix. Subcubic opaque grains (probabaly 
hematite) up to O.lmm in size are scattered about the matrix and occasionally 
occur in fragments. 



12800: INTERMEDIATE METAVOLCANIC. 

This sample is a medium grained rock consisting mainly of an intergrowth 
of plagioclase and diopside. There is a weak foliation due to concentration 
of the diopside in thin indistinct layers. Opaques (Fe-sulphide ? )  are 
intergrown with the plagioclase and in places is replacing it. The opaques 
are associated with K-spar and epidote alteration. Limonite stain occurs 
throughout the rock from the oxidation of the opaques. Minerals are: 

plagioclase 47% 
diopside 22 
quartz 7 
opaque 7 
K-spar 8 
epidote 4 
sphene 4 
tremoli te 1 
chlorite minor 

Plagioclase forms a mosaic of subhedral to subrounded grains 0.1 to 0.3mm 
in size. Subrounded quartz grains about 0.2mm in size are intergrown with the 
plagioclase in small elongated layer-like patches and it often occurs in 
aggregates of several grains. 

Diopside forms rounded grains 0.05 to 0.2mm in size and a few subprismatic 
grains up to 0.4mm in size. They occur throughout the rock between the 
plagioclase grains and are often concentrated in thin indistinct layers. Very 
fine diopsides occur within the plagioclase grains in some layers. Sphene is 
often associated with the diopside and forms rounded grains less than 0.05mrn 
in size occuring in elongated aggregates up to 0.5mm in size which tend to 
occur around diopside clusters along the foliation. 

The opaque forms rounded grains about O.lmm in size and ragged, somewhat 
elongated grains up to 0.5mm in size which occur intergrown with the 
plagioclase throughout the rock. Small aggregates and clusters often occur 
along the foliation. In a few layers the opaque forms a fine network around 
plagioclase grains and which is replacing the feldspar. The opaque aggregates 
and clusters are often contained within ragged patches where the plagioclase 
has been altered with fine K-spar mixed with epidote. These patches are 
elongated along the foliation and may be a few millimeters in size. The 
K-spar and epidote are usually very fine grained but in places grains up to 
0.4mm in size are present. Epidote sometimes forms a thin rim around the 
opaques. Alteration has also resulted in the development of tremolite and 
chlorite in one thin layer. The chlorite forms fine flakes occuring in 
rounded partly interconnected patches up to 0.3mm in size which are 
intergrown with the plagioclase. These are probabaly altered diopside. The 
tremolite forms thin ragged bladed grains up to 0.4mm in length which are 
intergrown with the chlorite and occur between and within the plagioclase 
grains. 










