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The Gossan 6 ,  9-13 and 21 c la im group s i t u a t e d  i n  the  Liard  Mining 
Divis ion  i s  bounded by Bronson Creek t o  t h e  Northwest and t r i b u t a r i e s  
of Snippaker Creek t o  the  e a s t .  Access t o  t h e  proper ty  i s  by 
h e l i c o p t e r  from t h e  Snippaker Creek o r  Bronson Creek a i r s t r i p s .  The 
area i s  of i n t e r e s t  because of e x c i t i n g  precious metal  d i scover ie s  a t  
t h e  Bron and Red Bluff showings on t h e  Cominco/~elaware proper ty ,  i t s  
c l o s e  proximity t o  Skyline Explorat ions '  Reg proper ty  and numerous 
prec ious  meta ls  occurrences i n  t h e  surrounding a rea .  Favour a b l e  u n i t s  
of t h e  Bet ty  Creek Formation have been uncovered i n  t h e  region while 
conducting reg iona l  and d e t a i l e d  mapping programmes. 

The 1987 exp lo ra t ion  programme consis ted  of geologica l  mapping, s o i l  
and rock c h i p  sampling. Stream sediment ( s i l t )  samples were c o l l e c t e d  
from a l l  major creeks dra in ing the  property.  

Future work should inc lude  diamond d r i l l i n g  of t h e  gold anomalies on 
Pyramid H i l l  and d e t a i l e d  mapping, higher d e n s i t y  s o i l  and rock chip  
sampling and trenching of gold anomalies i n  t h e  S e r i c i t e  Eas t  area.  
The r e t a i n e d ,  grouped claims a r e  i n  good standing u n t i l  August, 1999. 



1. INTRODUCTION 

The Gossan 6 ,  9-13 and 21 mineral  claim group, s i t u a t e d  i n  the  Iskut  
River a r e a  of northwestern B r i t i s h  Columbia (Figure  1 )  i s  comprised of 
7 minera l  claims t o t a l l i n g  94 u n i t s .  Fieldwork was conducted between 
June 21, 1987 and September 12,  1987 by a 6 person crew. The 
programme was supervised by the  author ,  under the  d i r e c t i o n  of p ro jec t  
g e o l o g i s t  D.B. Pe tersen  of Western Canadian Mining Corp. Object ives 
of t h e  programme were t o  o u t l i n e  precious metal  t a r g e t s  and t o  
determine whether o r  not  the  i n f e r r e d  economic p o t e n t i a l  of the  claim 
groups warranted the  planning and f inancing of f u t u r e  explora t ion  
programmes. 

This  r e p o r t  i s  based on geologica l  and geochemical d a t a  c o l l e c t e d  
during t h e  1987 f i e l d  programme; an  examination of diamond d r i l l  core  
and d i scuss ion  of t h e  Cominco/~elaware proper ty  with Bob Sharpe of 
Cominco Ltd.; and an underground examination of Skyline Explorat ions '  
Stonehouse gold depos i t  conducted by t h e  company's geologica l  s t a f f .  
A review of a v a i l a b l e  geologica l  and exp lo ra t ion  da ta  i n  the  a r e a  was 
a l s o  conducted. 

1.1 Location and Access 

The I sku t  River a r e a  i s  s i t u a t e d  i n  northwestern B r i t i s h  Columbia 
approximately 90km nor th  of the  town of Stewart and 55 ki lometers  
southwest of t h e  Stewart Cassiar  Highway. 

The Gossan 6 ,  9-13, and 21 mineral  claims a r e  s i t u a t e d  south of Iskut  
River, southwest of Mount Snippaker and west of Snippaker Creek. The 
c la ims occur wi th in  the  Liard Mining Division,  NTS 104B/10, and a r e  
cen t red  a t  l a t i t u d e  56O 35' nor th  and longi tude  130° 53' west. 

Access i n t o  the  a r e a  i s  by f ixed  wing a i r c r a f t  from Terrace (260 
Kilometers t o  the  Southeast) t o  t h e  Snippaker Creek o r  Bronson Creek 
a i r s t r i p s  3 k i lometers  e a s t  and 10 k i lometers  west,  r e s p e c t i v e l y  and 
thence by h e l i c o p t e r  t o  the  claims. 

r-7 1.2 Physiography 

The claims a r e  s i t u a t e d  wi th in  t h e  Boundary Ranges of t h e  Coast 
Mountains. This geographic province c o n s i s t s  of a mountainous and 
g l a c i a t e d  t e r r a i n  t h a t  e x h i b i t s  r e l i e f  i n  excess  of 2000 metres. 
Tree-l ine v a r i e s  from 1000-1200 metres above sea  l e v e l  and i s  marked - 
by a t h i c k ,  in ter twined growth of one t o  two metre t a l l  s tun ted  
spruce. Below t h i s  point ,  p a r t i c u l a r i t y  wi th in  the  lower va l l eys ,  
vege ta t ion  predominantly c o n s i s t s  of a dense growth of tag  a l d e r .  





Active g l a c i a t i o n  i s  prevalent  i n  t h e  d i s t r i c t .  These occur a s  caps 
over a r e a s  of higher e levat ion,  notably  above 1500 metres, and a s  
impressive v a l l e y  g lac ie r s .  

Re l i e f  over t h e  subject  claim group ranges from 850 metres above s e a  
l e v e l  on t h e  v a l l e y  f l o o r  t o  1780 metres on Khyber r idge .  Slopes a r e  
genera l ly  moderate t o  s teep,  f ac ing  i n  a l l  d i r e c t i o n s .  Streams which 
d r a i n  these  s lopes  have eroded a s e r i e s  of deep rav ines  t h a t  provide 
good bedrock exposure. Such f e a t u r e s  however, p lay  havoc wi th  s i d e  
h i l l  t r averses .  

1.3 Claim Information 

The Gossan claim group (Figure 2) i s  comprised of 7 modified g r i d  
minera l  c la ims t o t a l l i n g  94 u n i t s .  Pe r t inen t  d a t a  f o r  each claim i s  
ou t l ined  below i n  Table I. 

TABLE I - CLAIM DATA 

Claim Record Recording Year of 
Name Units  Number Date Expiry 

Gossan 6 20 2397 08/24/82 1999 
Gossan 9 6 2 400 08/24/82 1999 
Gossan 10 12 2401 08/01/82 1999 
Gossan 11 15 2402 08/24/82 1999 
Gossan 12 15 2403 08/24/82 1999 
Gossan 13 20 2404 08/04/82 1999 
Gossan 21 6 2628 12/16/82 1999 

The c la ims a r e  owned and operated by Western Canadian Mining Corp. 

I n t e r e s t  i n  t h e  Iskut  River a r e a  underlying t h e  Gossan and surrounding 
c la ims d a t e s  back t o  1907, when gold,  s i l v e r ,  and galena bearing 
minera l i za t ion  was discovered near Johnny Mountain by t h e  I sku t  Mining 
Company. Only scanty information i s  a v a i l a b l e  covering subsequent 
a c t i v i t i e s  u n t i l  1954-61, when Hudson's Bay Mining and Smelting 
c a r r i e d  out  d r i l l i n g  programmes i n  t h e  same area .  Since then the  
d i s t r i c t  has  been explored f o r  base and precious meta ls  a t  both 
reg iona l  and property sca les  by va r ious  mining companies, including 
Skyline Explorat ions Ltd., Cominco Ltd.,  S i l v e r  Standard Mines Ltd., 
Texasgulf Inc. ,  Great Pla ins  Development, Teck Corporation and Dupont 
Canada Ltd. 
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In 1983 Lonestar Resources Ltd. commissioned Active Mineral 
Explorat ion Ltd. t o  c a r r y  out a reconnaissance geological  mapping and 
geochemical sampling programme on t h e  Gossan Mineral Claims (Bending, 
1984). A number of the  proper t ies  were optioned t o  Brinco Mining Ltd. 
i n  1985 and subsequently t r a n s f e r r e d  t o  Western Canadian Mining 
(W.C.M.) Corp. i n  1986. Aggressive explora t ion has  been continued i n  
t h e  immediate a r e a  of the  Gossan mineral  claims,  notably by Skyline 
Explorat ions Ltd. and by Cominco Ltd. 

1.5 1987 Exploration Programme 

Explorat ion a c t i v i t i e s  i n  1987 on t h e  Gossan 6,  9-13 and 21 mineral 
claims were c a r r i e d  out  by a 6 person crew between June 21, 1987 and 
September 12, 1987. The exp lo ra t ion  programme consis ted  of the  
following surveys: 

1 )  Stream sediment samples were c o l l e c t e d  from a l l  major 
t r i b u t a r i e s  dra in ing t h e  property. A t o t a l  of 23 samples 
were co l l ec ted .  

2) Grids were es tab l i shed  on the  e a s t  f l a n k  of S e r i c i t e  Ridge 
( S e r i c i t e  East  Grid) and on Pyramid H i l l  (Pyramid H i l l  
Grid). Grid l i n e s  were spaced 100 metres a p a r t  and B- 
Horizon s o i l  samples were c o l l e c t e d  a t  25 metre i n t e r v a l s .  A 
t o t a l  of 870 samples were co l l ec ted .  

3) Two contour g r i d  l i n e s ,  a t  1260 m and 1480 m, were 
es tab l i shed  on the Gossan 9 mineral  claim. A t o t a l  of 33 B- 
horizon s o i l  samples were c o l l e c t e d  a t  50 metre i n t e r v a l s .  

4) Detai led geological  mapping (1:2,500) and rock ch ip  sampling 
was c a r r i e d  out  over the  Pyramid H i l l  and S e r i c i t e  East  Grid 
areas ;  198 rock chip  samples were co l l ec ted .  

5) Rock chiplchannel samples were c o l l e c t e d  i n  two highly  
mineral ized a reas  on Pyramid H i l l .  A t o t a l  of 106 samples 
were co l l ec ted .  

All samples were analysed f o r  30 elements u t i l i z i n g  the.ICP technique 
and f o r  gold  by atomic absorption ana lys i s .  
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2. GEOLOGY 

2.1 Regional Geology 

The reg iona l  geology i n  t h e  I sku t  River a r e a s  has  been mapped by Kerr 
(1948) and recen t ly  by Grove (1986). 

The Gossan property l i e s  a t  t h e  e a s t e r n  edge of t h e  Coast Plutonic  
Complex, near the  western boundary of t h e  Bowser Basin (Figure 3 ) .  
The claims a r e  a t  the  northern end of t h e  b e l t  of rocks described by 
Grove (1971) a s  t h e  Stewart Complex. The complex c o n s i s t s  of an 
undivided group of sedimentary and volcanic  rocks of Upper T r i a s s i c  
and J u r a s s i c  age, which a r e  in t ruded by Middle Mesozoic marginal 
phases of t h e  Coast Range in t rus ions .  

The s t r a t i f i e d  rocks a r e  composed of submarine t o  sub-aerial  
fragmental volcanic  rocks t h a t  a r e  i n t e r l a y e r e d  with sequences of 
a r g i l l i t e ,  banded s i l t s t o n e ,  greywacke, conglomerate and minor impure 
limestone, most of which a r e  believed c o r r e l a t i v e  wi th  t h e  lower 
J u r a s s i c  Hazelton Group. 

S t r u c t u r a l l y ,  rock u n i t s  have a genera l  northwest t rend and have 
l o c a l l y ,  been reg iona l ly  metamorphosed t o  t h e  g reensch i s t  f a c i e s  and 
s t rong ly  deformed. According t o  Grove (1979) t h e  I sku t  River marks a 
major east-west t rending t h r u s t  f a u l t  t h a t  has  r e s u l t e d  i n  Paleozoic 
s t r a t a  being pushed souther ly  a c r o s s  Mesozoic u n i t s .  Numerous nor th  
t o  n o r t h e a s t e r l y  trending f a u l t s  and f r a c t u r e s  o f f s e t  u n i t s  throughout 
t h e  region. 

The s t r a t i g r a p h y  i s  intruded by subvolcanic i n t r u s i v e  and by mid t o  
l a t e  Mesozoic and Cenozoic p lu ton ic  rocks. These include s tocks  and 
dykes of granodior i te ,  quartz monzonite and fe ldspar  porphyry, a s  we l l  
a s  l a t e  T e r t i a r y  dykes and plugs of b a s a l t  and d i o r i t e . '  

2.2 Proper ty  Geology 

2.2.1 PYRAMID HILL AREA 

2.2.1.1 Lithology 

Geological mapping and rock ch ip  sampling on t h e  Gossan 10 and 13 
mineral  c la ims was concentrated on t h e  e a s t  and west s lopes  of Pyramid 
H i l l  and t o  a l e s s e r  degree, along rav ines  on t h e  nor th  s lope  (Figures 
5,6,7). I n  add i t ion ,  d e t a i l e d  mapping and rock chiplchannel  sampling 
was c a r r i e d  out  i n  a highly mineral ized a rea ,  west of Pyramid Peak 
(Figure 8 )  on t h e  nor th  s i d e  of a prominent "saddle" and on t h e  e a s t  
f l a n k  of Pyramid H i l l  (Figure 5) i n  and around a massive magnetite 
exposure. 
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Pyramid H i l l  i s  l a r g e l y  under la in  by a southwesterly dipping,  450 t o  
550 metre t h i c k  succession of sedimentary and v o l c a n i c l a s t i c  rocks. 
The sedimentary rocks a r e  predominantly t h i n l y  bedded, l o c a l l y  
ca lcareous ,  pale t o  dark grey s i l t s t o n e s  passing s t r a t i g r a p h i c a l l y  
upwards i n t o  tuffaceous s i l t s t o n e s .  Higher i n  t h e  succesion,  t h e  
sequence i s  character ized by massive t u f f s  and l a p i l l i  t u f f s .  
Numerous granodior i te  and or thoclase  porphyry dyke-like apophyses of 
t h e  Coast Plutonic Complex in t rude  both t h e  s i l t s t o n e  and 
v o l c a n i c l a s t i c  u n i t s .  

The two hypabyssal plutonic s u i t e s  recognized i n  t h e  a r e a  a r e  
comprised of massive, medium t o  coarse grained,  or thoclase  bearing 
d i o r i t e s  and quartz d i o r i t e s .  These rocks forin swarms of dykes up t o  
25 metres i n  thickness and, although complexly f a u l t e d ,  have been 
t r aced  f o r  over 150 metres i n  s t r i k e  length.  Varying degrees of 
sulphide-bearing skarn a l t e r a t i o n  a r e  deve loped  w i t h i n  t h e  
v o l c a n i c l a s t i c s  and tuffaceous s i l t s t o n e s ,  p a r t i c u l a r i l y  i n  a r e a s  
adjacent  t o  the  in t rus ions .  Simi lar ly ,  t h e  b a s a l  s i l t s t o n e  u n i t  is  
commonly hornfelsed with secondary b i o t i t e  and i s  pyr i te- r ich  i n  a r e a s  
adjacent  t o  many of these  in t rus ions .  

Skarn a l t e r a t i o n  i s  bes t  developed i n  t h e  middle t o  upper p a r t  of t h e  
v o l c a n i c l a s t i c  sequence; i t  i s  comprised of massive, medium grained 
c h l o r i t e  + diopside with l e s s e r  amounts of quar tz  and epidote ,  
i s o l a t e d  F l u s t e r s  of subhedral t o  euhedral  coarse  brown garnet ,  
s c a t t e r e d  t r emol i t e -ac t ino l i t e  and sporadic sulphides.  

The b i o t i t e  hornfe l s  s i l t s t o n e  i s  c h a r a c t e r i s t i c a l l y  dark brown 
coloured, s i l i c e o u s ,  massive and f i n e  grained. It i s  commonly c u t  by 
a network of t h i n  quartz v e i n l e t s  with a core  of l i g h t  green coloured 
c h l o r i t e ,  + diopside and pyr i t e .  This  d i s t i n c t i v e  c h l o r i t e  veining 
and h o r n f a s i n g  serves  a s  a u s e f u l  i n d i c a t o r  of nearby skarn 
a l t e r a t i o n  and mineral izat ion.  

2.2.1.2 Lithogeochemistry and Minera l iza t ion 

Grab and continuous rock chip  samples c o l l e c t e d  from t h e  Pyramid H i l l  
a r e a  contained moderate t o  high gold,  s i l v e r  and copper contents  (peak 
va lues  2,400 ppb, 291.7 ppm, and 12,044 ppm, respec t ive ly )  and 
anomalous concentra t ions  of o the r  elements. Grab sample l o c a t i o n s  and 
r e s u l t s  a r e  shown on Figure 7 and continuous ch ip  sample l o c a t i o n s  and 
r e s u l t s  a r e  shown on Figures 5 and 8. Table 2.1 summarizes 
lithogeochemical r e s u l t s  of some anomalous samples. Assay c e r t i f i c a t e s  
a r e  included i n  Appendix I. 

The skarn  r e l a t e d  minera l iza t ion a t  Pyramid H i l l  appears stratabound 
and has  s e l e c t i v e l y  followed a favourable horizon,  notably a sequence 



of t u f f s  and l a p i l l i  t u f f s  wi th in  a bedded succession of s i l t s t o n e s  
and tuffaceous  s i l t s t o n e s .  The volcano/ sedimentary succession has 
been in t ruded and hornfelsed by swarms of g ranod ior i t e  and or thoclase  
porphyry dykes. Gold-bearing sulphides , predominantly p y r i t e  and 
chalcopyr i te ,  occur a s  f i n e  grained anhedral disseminations,  masses, 
v e i n s  and v e i n l e t s  o f t en  concentrated along con tac t s  between dykes and 
skarn-al tered vo lcan ic las t i c s .  I n  o the r  p a r t s  of t h e  skarn  assemblage 
p y r i t e  and minor chalcopyr i te  occur a s  disseminated anhedral 
aggregates,  c l u s t e r s ,  and discontinuous, e r r a t i c a l l y  d i s t r i b u t e d  ve ins  
and v e i n l e t s .  

A massive magnetite and minor chalcopyr i te  replacement zone was 
i d e n t i f i e d  on the  e a s t  f l a n k  of Pyramid H i l l  i n  t h e  v i c i n i t y  of the  
s k a r n / s i l t s t o n e  contact  (Figure 6 ) .  Apophyses of t h i s  magnetite body 
were t raced  f o r  approximately 30 metres and continuous rock chip  
samples were co l l ec ted  a t  1 metre i n t e r v a l s  (Figure 5).  Samples 
c o l l e c t e d  from both the  magnetite zone and nearby s i l i c i f i e d  and 
p y r i t i z e d  s i l t s t o n e  u n i t  yielded low precious and base metal 
concentrat ions.  Similarly,  continuous rock ch ip  samples were 
c o l l e c t e d  a t  1 metre i n t e r v a l s  f ram exposures of hornfe lsed l a t i t i c  
volcanics  and s i l t s t o n e s  on the  nor th  s ide  of a prominent 'saddle'  
w e s t  of Pyramid Peak (Figure 8).  Geological mapping of t h e  a r e a  
revealed a high concentrat ion of stockwork p y r i t e  and minor 
chalcopyr i te  i n f i l l i n g  f r a c t u r e s  i n  both t h e  volcanic  and sedimentary 
u n i t s  and a l s o  along contacts  between d i o r i t e  dykes and t h e  hornfelsed 
volcanosedimentary u n i t s .  Precious metals  concentra t ions  were 
moderate and e r r a t i c a l l y  d i s t r i b u t e d  (Peak values  720 ppb gold and 3.9 
ppm s i l v e r ) .  



TABLE 2.1 

SUMMARY OF LITHOGEOCHEMICAL RESULTS - PYRAMID HILL 
l SAMPLE ) ReSULTS I DESCRIPTION I 

I 
I 1 CU Pb Zn Ag Au I 
j No* I P P ~  

I 
PPm PPm PPm P P ~  I 

I 
I I I 
087R-006 831 1129 10277 291.7 410 Andesite fragmental tuff with 

angular fragments up to lcm in 
diameter; Quartz occurs as 
stockwork veinlets with 
disseminated pyrrhotite, 
sphalerite and galena. Grab 
sample. 

087R-009 267 11 77 14.8 32 Intensely silicified and 
locally clay altered siltstone 
with up to 1% disseminated 
pyrite . Grab sample. 

G-87R-049 12044 17 52 18.4 1620 Chlorite-epidote+ diopside 
skarn-altered voEaniclas t ic 
rock. Up to 5% pyrite and 
lesser chalcopyrite occur as 
anhedral blebs and clusters. 
Grab sample. 

087R060 3148 352 637 16.8 395 Quartz stockwork infills 1 
metre wide shear zone in 
banded siltstone unit. Up to 
1% disseminated pyrite and 
occasional patches of 
malachite. Grab sample. 

G-87R-064 540 32 98 2.9 650 Hornfelsed siltstone with 10% 
massive magnetite and 
scattered clusters of 
chalcopyrite. 10 metre chip 
sample across magnetite rich 
zone. 

087R-069 8874 41 540 11.1 79 Quartz, chalcopyrite and 
pyrite stockwork infilling 
shear zone. 1 metre 
continuous chip sample. 



TABLE 2.1 Contld 

SUMMARY OF LITHOGEOCltfEMICAL RESULTS - SERICITE EAST 

(SAMPLE I RESULTS I I DESCRIPTION 
I 
I I cu ~b Zn Ag AU I 
;NO. 
I 

lPPm PPm PPm PPm P P ~  j 
I 

I I I 
G-87R-091 1306 10 18 4.7 935 Q u a r t z - e p i d o t e  + d i o p s i d e  

skarn  with 3-5% xisseminated 
and s tockwork p y r i t e .  1.5 
metre continuous chip-sample. 

087R-093 343 5 5 2.9 485 A s  descr ibed i n  091. 
087R-094 510 10  5 3.7 505 A s  descr ibed i n  092. 
G-87R-095 2360 17 82  6.2 705 Chlori te-epidote + diopside 

skarn  w i t h  and 
stockwork ca rbon i t i za t ion .  Up 
t o  20% p y r i t e  o c c u r s  a s  
v e i n l e t s  and disseminations.  
Grab sample. 

G-87R-099 5406 11 44 11.3 1060 Epidote-garnet-quartz-chl o r i t e  
s k a r n  w i t h  5-10% p y r i t e  
o c c u r r i n g  a s  c o a r s e  
aggregates.  1.5 metre Grab 
sample . 

G-87R-102 1933 15  23 9.7 2400 Quartz-chalcopyrite ve in ,  lOcm 
wide wi th  s c a t t e r e d  b lebs  and 
coarse  aggregates  of c h l o r i t e ,  
ep ido te  and p y r i t e .  Grab 
sample. 

G-87R-118 810 77 69  4.1 1100 Quartz-chlorite-epidote skarn 
assemblage with 10-30% massive 
p y r i t e .  Grab sample. 

G-87R-553 210 1 4  39 0.6 725 S i l t s t o n e  s e q u e n c e  w i t h  
p e r v a s i v e  a n d  s t o c k w o r k  
s i l i c i f i c a t i o n .  P y r i t e  occurs 
a s  v e i n s  a n d  v e i n l e t s  
i n f i l l i n g  f r a c t u r e s  t o  20%. 
Grab sample. 

G-87R-600 108 48 86 11.4 780 Massive magneti te  wi th  5-20% 
p y r i t e  a s  coa r se  aggregates.  
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2.2.2 SERICITE EAST AREA 

2.2.2.1 Lithology 

The Gossan 6 mineral claim i s  under la in  by quar tz  monzonite and 
r e l a t e d  hypabyssal rocks and l e s s e r  amounts of andes i t e  t u f f s ,  
greywackes and s i l t s t o n e s .  S c h i s t s  and p h y l l i t e s  derived from f e l s i c  
t o  in termedia te  volcanic and v o l c a n i c l a s t i c  rocks o v e r l i e  most of the  
i n t r u s i v e  body. Geological mapping of t h e  proper ty  i n  1987 was 
concentrated on the  e a s t  s lope of S e r i c i t e  Ridge and t o  a l e s s e r  
degree, along the  southern end of S e r i c i t e  Ridge. The geology and 
sites of chemically analyzed rocks a r e  shown on Figure 9. 

Pa le  t o  medium green, medium grained monzonite t o  quartz monzonite 
i n t r u s i v e  rocks (Unit 1 )  crop ou t  i n  many of t h e  creek beds dra in ing 
the  e a s t  s lope  of S e r i c i t e  Ridge. These rocks a r e  widespread 
throughout t h e  area ,  underlying most of t h e  lower hal f  of the  
property.  A penet ra t ive  f o l i a t i o n  i n  and around major s t r u c t u r a l  
f e a t u r e s  genera l ly  v a r i e s  between 005O and 020° wi th  28O t o  76O dips .  

Several  dykes of varying composition, r e l a t e d  t o  both the  monzonite 
pluton and a l a t e r  dyke forming event ,  occupy f r a c t u r e s  i n  t h e  
i n t r u s i v e  and i n  t h e  overlying volcano/sedimentary u n i t .  The dykes 
genera l ly  va ry  from 1 metre t o  5 metres i n  width with a predominant 
nor theas t  t rend.  The following i s  a b r i e f  d e s c r i p t i o n  of t h e  var ious  
dykes encountered during the  1987 mapping programme: 

Granodiorite (Unit l c )  

Pale  t o  medium green, f i n e  grained and porphyr i t i c .  The u n i t  i s  
comprised of up t o  25% subhedral  t o  euhedral  f e ldspar  phenocrysts 
averaging 1-2mm i n  s i ze ;  35-40% very  f i n e  gained K-feldspar and 
12-15% quartz.  Quartz, K-feldspar and minor p y r i t e  v e i n s  and 
v e i n l e t s  c u t  t h e  sequence l o c a l l y .  Feldspars  a r e  commonly 
a l t e r e d  t o  f i n e  grained aggregates of s e r i c i  t e  and occas ional ly  
epido te . 
Orthoclase Porphyry (Unit Id )  

Fine grained,  equigranular  matr ix  comprised of 30% anhedral t o  
subhedral  mafic phenocrysts and 40% anhedral  masses of quar tz .  
Euhedral or thoclase  phenocrysts up t o  0.5 x 2.0cm i n  s i z e  
comprise up t o  20-30% of t h e  u n i t .  

7 



A prominent, h ighly  hematite and l imoni te  s t a i n e d  interbedded 
v o l c a n i c l a s t i c  and sedimentary u n i t  (Unit 2a) occurs i n  sharp contact  
with t h e  underlying monzonite pluton. The v o l c a n i c l a s t i c  u n i t  i s  
comprised of a f i n e  grained l a t i t i c  matr ix  wi th  angular  fragments of a 
s i m i l a r  composition reaching 2cm i n  diameter. The matr ix  i s  highly 
f o l i a t e d  and f rac tu red ,  conta ins  minor disseminated p y r i t e ,  and i s  
i n t e n s e l y  a l t e r e d  t o  s e r i c i t e  and minor c h l o r i t e .  S i l t s t o n e  beds a r e  
p a l e  t o  medium grey, laminated, l o c a l l y  up t o  20 metres t h i c k  and 
weakly hornfelsed.  

A t h i c k  sequence of green t o  grey,  we l l  laminated s i l t s t o n e  i s  
prevalent  i n  the  southern end of S e r i c i t e  Ridge. The u n i t  i s  highly  
f r a c t u r e d  and i r o n  s t a ined  wi th  r a r e  p y r i t e  occurring a s  f r a c t u r e  
f i l l i n g s  and l o c a l  disseminations. 

Basal t  (Unit l a )  

Dark brown t o  black,  medium gra ined,  magnetic and l o c a l l y  
v e s i c u l a r  u n i t .  Widths genera l ly  range from 1-7 metres. 

Hornblende Lamprophyre (Unit  l b )  

Brown t o  dark grey aphan i t i c  groundmass with 1 5 %  s c a t t e r e d  
hornblende phenocrysts. Phenocrysts a r e  dark brown t o  black, 
subhedral t o  euhedral and l o c a l l y  up t o  0.5cm i n  width. 

2.2.2.2 Lithogeochemistry and Minera l iza t ion 

Rock c h i p  samples co l l ec ted  from t h e  S e r i c i t e  Eas t  a r e a  contained 
modera te  g o l d  contents  (peak value  450 ppb) and anomalous 
concentra t ions  of o the r  elements (Figure 9). Table 2.1 summarizes 
lithogeochemical analyses of some represen ta t ive  and anomalous rock 
samples. Assay c e r t i f i c a t e s  a r e  included i n  Appendix I. 

An i n t e n s e l y  s e r i c i t i z e d  f e l s i c  v o l c a n i c l a s t i c  rock (Sample 687-R-527) 
with up t o  3% disseminated p y r i t e  and i n t e n s e  pervasive iron-oxide 
s t a i n i n g  had t h e  h ighes t  gold content ,  450 ppb. However, t h e  g r e a t  
ma jor i ty  of s imi la r  rocks i n  t h e  a r e a  d i d  not  con ta in  more than 50 ppb 
gold. Sample G-87R-060, represent ing a quar tz  stockwork i n f i l l i n g  a 
sheared zone i n  laminated s i l t s t o n e s  contained anomalous gold,  s i l v e r ,  
copper, l e a d ,  and z inc  values  of 395 ppb, 16.8 ppm, 3,148 ppm, 252 
ppm, and 637 ppm, respect ively .  



TABLE 2-2 

SUMMARY OF LITHOGEOCHEMICAL RESULTS - SERICITE EAST 

I SAMPLE ) RESULT S I DESCRIPTION I 

I 
I ( Cu Pb Zn Ag Au ( 
!NO. I I 
I 

lPPm PPm PPm PPm P P ~  I 
I I 

I I 1 
G87R-060 3,148 252 637 16.8 395 Quartz stockwork up t o  1 metre 

wide i n f  i l l i n g  sheared zone. 
Up t o  1% disseminated p y r i t e  
and s c a t t e r e d  p a t c h e s  of 
malachite .  Grab sample over 
l m  width. 

G87R-503 209 23 142 0.6240 S e r i c i t e / c h l o r i t e  s c h i s t ,  
h igh ly  f r a c t u r e d  and f o l i a t e d  
with up t o  3% disseminated 
p y r i t e .  Grab sample. 

G87R-525 40 81 225 1.6 390 S i l i c i f i e d  s i l t s t o n e  wi th  3-5% 
d i s s e m i n a t e d  a n d  m i n o r  
s t o c k w o r k  p y r i t e .  Grab 
Sample. 

G87R-527 8,304 26 63 9.9 450 S e r i c i t e  and minor c h l o r i t e  
s c h i s t  wi th  5-10% and <1% 
d i s s e m i n a t e d  p y r i t e  and 
c h a l c o p y r i t e ,  r e s p e c t i v e l y .  
Grab sample. 

G87R-539 52 27 93 1.6 265 S i l i c i f i e d ,  l a m i n a t e d  
s i l t s t o n e  w i t h  up  t o  3% 
disseminated p y r i t e .  Grab 
sample. 

G87R-601 265 26 115 1.1 13 A n d e s i t e  t u f f  w i t h  minor 
c h l o r i t e ,  ep ido te  and s i l i c a  
a l t e r a t i o n .  Up t o  2% 
disseminated p y r i t e .  Grab 
sample. 



PYE -1(sample number) 
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4.1 In t roduct ion  

So i l  sampling was both of a reconnaissance and d e t a i l e d  nature .  The 
former was i n  t h e  form of contour l i n e  sampling a t  50 metre sample 
i n t e r v a l s  and t h e  l a t t e r  a t  25 metre i n t e r v a l s  along g r i d  l i n e s  spaced 
100 metres a p a r t .  The g r i d s  were e s t a b l i s h e d  i n  two a reas  i n  1987, 
notably  Pyramid H i l l  and the  e a s t  f l a n k  of S e r i c i t e  Ridge. A t o t a l  of 
314 and 556 s o i l  samples were c o l l e c t e d  on t h e  Pyramid H i l l  and 
S e r i c i t e  East  g r i d s ,  r e spec t ive ly .  Thir ty-three s o i l  samples were 
c o l l e c t e d  from contour l i n e s  e s t ab l i shed  w e s t  of S e r i c i t e  Ridge, an 
area now r e f e r r e d  t o  as West Ridge. 

Attempts were made t o  c o l l e c t  B-horizon samples wherever poss ib le  
however, some a reas  exhibi ted  poor s o i l  development theref  o re  C- 
horizon samples were occas ional ly  co l l ec ted .  S o i l  sampling was no t  
undertaken i n  a reas  of g l a c i a l  morraine cover. 

S i l t  samples were c o l l e c t e d  from most major t r i b u t a r i e s  d ra in ing  t h e  
property. A t o t a l  of 23 samples were co l l ec ted .  

Geochemical d a t a  was entered  i n t o  a n  IBM compatible computer, s to red  
on 5-114" f loppy d i s k e t t e s  and processed by a number of software 
programmes. S o i l  and s i l t  sample l o c a t i o n s  and r e s u l t s  a r e  p l o t t e d  on 
Figures  10-19 and assay  c e r t i f i c a t e s  a r e  presented i n  Appendix I. 

4.2 Sample Prepara t ion  and Analyt ica l  Procedure 

A t  Acme Analyt ica l  Laboratories  s o i l  and s i l t  samples were oven dried 
a t  approximately 60° C and s ieved t o  minus 80 mesh. A 0.5 gram sample 
of the  minus 80 f r a c t i o n  was d iges ted  i n  h o t ,  d i l u t e  aqua r e g i a  i n  a 
bo i l ing  water ba th  and then d i l u t e d  t o  l O m l  wi th  demineralized water. 
A l l  samples were analyzed f o r  30 elements u t i l i z i n g  t h e  ICP technique. 
I n  add i t ion ,  gold was analyzed, from a 10 gram f r a c t i o n ,  by standard 
atomic absorption.  

4.3 Treatment and Presenta t ion  o r  Resul ts  

I n  a s sess ing  t h e  s o i l  geochemical r e s u l t s ,  g raph ica l  s t a t i s t i c a l  
methods were used t o  separa te  background from anomalous metal 
concentrat ion.  Threshold and anomalous l e v e l s  were determined a t  the  
mean p lus  two standard dev ia t ions  (Z +2s) and t h e  mean p lus  th ree  
standard dev ia t ions  (Z +3s), r e s p e c t i v e l y  from log  p r o b a b i l i t y  p l o t s  
prepared f o r  each element. The s o i l  geochemical r e s u l t s  from the  
Pyramid and S e r i c i t e  East/West Ridge g r i d s  a r e  summarized below i n  
Tables 4.1 and 4.2, respect ive ly .  



Sample loca t ions ,  numbers, and a n a l y t i c a l  r e s u l t s  a r e  shown on Figures 
10-19. Resu l t s  f o r  gold,  s i l v e r ,  copper, and z inc  have been contoured 
a t  threshold  (Z +2s) and anomalous (Z +3s) l e v e l s .  

TABLE 4.1 

MEAN, THRESHOLD AND ANOElALOUS METAL VALUES 
I N  'B'  HORIZON SOIL SAMPLES ' 

PYRAMID HILL GRID 

METAL N MEAN (Z) THRESHOLD (4 +2s) ANOMALOUS (%+3s) 

Au 314 45 P P ~  100 ppb 200 ppb 
AS 314 0.5 ppm 1.0 P P  2.0 P P  
Cu 314 125 ppm 250 PPm 400 Ppm 
Zn 3 14 65 Ppm 100 Ppm 150 Ppm 

TABLE 4.2 

MEAN, THRESHOLD AND ANOMALOUS METAL VALUES 
I N  'B '  HORIZON SOIL SAMPLES 

SERICITE EAST AND WEST RIDGE GRIDS 

METAL N MEAN (f) THRESHOLD (T?. 4-2s) ANOMALOUS (I +3s) 

Au 5 89 35 P P ~  75 P P ~  100 ppb 
AS 5 89 0.5 PPm 1.0 P P  2-0  P P  
Cu 5 89 80 Ppm 150 Ppm 250 Ppm 
Zn 589 70 PPm 100 PPm 150 PPm 

4.4 Discussion of Resul ts  

4.4.1 STREAM SEDIMENT GEOCHEMISTRY 

Sample l o c a t i o n s  and r e s u l t s  a r e  shown on Figures  18 and 19. Analysis 
c e r t i f i c a t e s  a r e  presented i n  Appendix I. 

Stream sediment r e s u l t s  from S e r i c i t e  Eas t ,  Pyramid H i l l  and Khyber 
Pass i n d i c a t e s  t h e  presence of severa l  moderate t o  h igh ly  anomalous 
precious  and base metal values.  Gold, s i l v e r ,  copper, l e a d  and zinc 
a l l  show s i g n i f i c a n t  v a r i a t i o n  among t h e  t o t a l  population. Highly 
anomalous va lues  were obtained from t r i b u t a r i e s  dra in ing the  southeast  
s lope  of Khyber Pass (Sample 409-829 ppm Cu, 37 ppm Pb, 1,055 ppm Zn, 
4.0 ppm Ag, 1,090 ppb Au). I n  add i t ion ,  moderate t o  h igh ly  anomalous 
va lues  were obtained from creeks  d ra in ing  t h e  e a s t  s i d e  of Pyramid 
H i l l  (Sample 212-2,099 ppm Cu, 6 ppm Pb, 1,831 ppm Zn, 1.2 ppm Ag, 260 
ppb Au) and t h e  nor th  end of t h e  S e r i c i t e  Eas t  a r e a  (Sample 404-159 



ppm Cu, 167 ppm Pb, 342 ppm Zn, 1.9 ppm Ag, 150 ppb Au). S o i l  
sampling was undertaken i n  the S e r i c i t e  East  and Pyramid H i l l  a reas  a s  
fo l low up t o  anomalous stream sediment sample r e s u l t s .  

4.4.2 SOIL GEOCHEMISTRY 

4.4.2.1 Pyramid H i l l  Grid 

Anomalous gold,  s i l v e r ,  copper and z inc  values  (Figures  10-13) occur 
i n  s o i l  samples co l l ec ted  from a magnetite-pyrite-chalcopyrite bearing 
pyrometasomatized v o l c a n i c l a s t i c  sequence. The anomalous zone t rends  
n o r t h e a s t e r l y  from L 9+00 W WOO t o  L4+00W 3+25N. Highly anomalous 
copper (1,841 ppm) gold (420 ppb) z inc  (348 ppm) and s i l v e r  (2.9 ppm) 
occur i n  a magnetite-rich zone wi th in  t h e  skarn  assemblage. The 
anomalies a r e  sharply  c u t  off  t o  t h e  west suggest ing a probable 
l i t h o l o g i c a l  con t ro l  t o  t h e  minera l iza t ion.  Sinuous demarcation 
boundaries t o  the  south and e a s t  imply t h a t  t h e  zone i s  over la in  by a 
t h i c k e r  masking s o i l  cover. 

A l a r g e  zone of anomalous copper and s i l v e r  va lues  occur a t  t h e  south 
end of a small  g r i d  loca ted  nor th  of the  main Pyramid H i l l  Grid. The 
anomalous zone extends from L2+00W t o  4+00E and may very  wel l  
correspond t o  the  footwall  contact  region of t h e  southwesterly dipping 
skarn  assemblage. 

Numerous sporadic,  i s o l a t e d  gold and o the r  element anomalies occur 
throughout t h e  Pyramid H i l l  area.  The zones correspond t o  loca l i zed  
quar tz-pyr i te  stockwork systems t h a t  occur pr imar i ly  wi th in  a banded 
s i l t s t o n e  sequence. 

4.4.2.2 S e r i c i t e  Eas t  Grid 

S o i l  sampling over t h e  S e r i c i t e  Eas t  g r i d  (Figures 14-17) genera l ly  
y ie lded a number of i s o l a t e d ,  e r r a t i c a l l y  d i s t r i b u t e d  gold,  s i l v e r  and 
copper anomalies. I n  one area  however, a group of h igh ly  anomalous 
copper (up t o  1552 ppm) and moderately anomalous gold and s i l v e r  
va lues  produced a nor theas t  t rending anomalous zone centred  a t  L4+00E 
2+00S. A s  t h e  dominant s t r u c t u r a l  t rend throughout the  a r e a  i s  005O 
t o  020° t h e  anomaly may represent  a mineral ized shear zone i n  the  
underlying i n t r u s i v e .  

4.4.2.3 West Ridge Contour Grid 

S o i l  samples co l l ec ted  from t h e  West Ridge a rea  (Figure 18) d i sp lay  a 
wide range i n  values  wi th in  t h e  populat ions of some elements. Copper 
(25-152ppm), s i l v e r  (0.1-7.5ppm) and gold ( 1  - 190 ppb) d i s p l a y  enough 
v a r i a t i o n  t o  c l e a r l y  de f ine  a n  anomalous population. I n  genera l ,  s o i l  
sampling produced some anomalous values ,  however most of these  were 
s i n g l e  sample anomalies and widely separated.  



CONCLUSIONS AND RECOMMENRATIONS 

Geological mapping, rock ch ip  sampling and s o i l  sampling on the  Gossan 
6 ,  9-13, and 21 mineral claim group i n d i c a t e  t h a t  por t ions  of the  
property have good p o t e n t i a l  f o r  h o s t i n g  p r e c i o u s  m e t a l s  
minera l iza t ion and t h a t  t h e  property i s  worthy of add i t iona l  
explorat ion.  

The property i s  mostly under la in  by a v a r i a b l y  a l t e r e d  sequence of 
v o l c a n i c l a s t i c  and sedimentary rocks probably belonging t o  the  Betty 
Creek Formation. The volcanosedimentary succession has  been intruded 
by quar tz  monzonites and hypabyssal i n t r u s i v e  rocks of the  Coast 
Plutonic Complex. The presence of a  skarn a l t e r e d  v o l c a n i c l a s t i c  
sequence i n  the  Pyramid H i l l  a r e a  with up t o  2,400 ppb Au and 8.51 
o z / t  Ag i s  considered t o  be a good i n d i c a t i o n  of t h e  a r e a ' s  precious 
metals  po ten t i a l .  

So i l  geochemical surveys provided a n  i n d i c a t i o n  of t h e  most s u i t a b l e  
elements (Cu, Zn, Ag, Au) t o  use a s  pathf inders  f o r  gold and s i l v e r  
mineral izat ion.  The geochemical surveys 1 ocated anomalous zones i n  
both the  Pyramid H i l l  and S e r i c i t e  Eas t  areas .  The Pyramid H i l l  g r id  
contained a zone of anomalous copper, z inc ,  s i l v e r  and gold i n  s o i l s  
proximal t o  a skarn-altered v o l c a n i c l a s t i c  sequence. Moderate t o  
h ighly  anomalous copper, s i l v e r  and gold values  produced a north-east 
t rending zone i n  the  S e r i c i t e  East  area.  

Future work on t h e  Gossan 6 ,  9-13 and 21 mineral  claim group should 
include diamond d r i l l i n g  of the  skarn a l t e r e d  v o l c a n i c l a s t i c  sequence 
on Pyramid H i l l  and d e t a i l e d  mapping, h igher  dens i ty  s o i l  and rock 
ch ip  sampling and trenching of t h e  nor theas t  t rending gold-silver- 
copper anomalies on t h e  S e r i c i t e  East  g r i d .  The r e s t  of t h e  re ta ined  
claim block conta ins  low economic p o t e n t i a l  o r  i s  covered by g l a c i e r s  
and/or g l a c i a l  overburden. 

Respectful ly Submitted, 

Geologist 

D.B. Petersen,  P. Eng., 
Senior ~ e o l o ~ i s t  



COST STATEMENT 

GOSSAN 6, 9-13, 21 MINERAL CLAIM GROUP 

GEOLOGY AND GEOCBEMISTRP 

PROJECT PREPARATION 

SALARIES AND BENEFITS 

B. Butterworth Apri l  27 - June 11 23.5 days @ $153/day 
D. Odenwald June 9 - June 12 4 days @ 118/day 
D. Burgoyne June 10 - June 12 3 days @ 126/day 

Tota l  Projec t  Prepara t ion Costs 

Tota l  P ro jec t  Prepara t ion Costs Apportioned 1,259 

FIELD COSTS ( including apportionment of demobil izat ion c o s t s )  

SALARIES AND BENEFITS 

B.P. Butterworth, 
P r o j e c t  Geologist June 15  - August 27 31.5 days @ 153/day 4,820 

R.S. Hewton, 
Supervisory Geologist June 25, J u l y  13,18, Aug 27 3.5 days @261/day 914 

D.B. Petersen,  
Supervisory Geologist June 25 1 day @ 239/day 239 

S. Casselman, 
Geologist  June 15  - August 27 33.5 days @ 130/day 4,355 

H. Holm, 
Supervising Technician June 30 - J u l y  10 6 days @ 17l/day 1,026 

D. Burgoyne, 
F i e l d  Technician June 1 5  - Aug 27 25 days @ 106/day 

K. Richmond, 
F i e l d  Technician June 15  - Aug 27 30 days @ 106/day 

T. Watson, 
F i e l d  Technician June 15  - Aug 27 24 days @ 92/day 

D. Odenwald, 
F i e l d  Technician June 15  - J u l y  9 9 days @ 118/day 

S. Avaiki, 
F i e l d  Technician June 22 1 day @ 122/day 

FOOD AND ACCOMMODATION 

10 persons, June 21 - August 27, 1987 164.5 mandays @ $22/manday 3,619 

FIELD EQUIPMENT RENTAL 

June 21 - August 27 164.5 mandays @ $3.30/manday 5 43 



FIELD EQUIPMENT PURCHASE AND SUPPLIES 

GEOCHEMICAL ASSAYS AND ANALYSES (INCLUDING FREIGHT) 

304 rock samples f o r  30 element ICP, Aug by AA @ $20/sample 6,080 
903 s o i l  samples f o r  30 element ICP; Au by AA @ $18/sample 16,254 
23 stream sediment samples f o r  30 element ICP; Au by AA @ 18/sample 414 

TRANSPORTATION 

Hel icopter  30.8 hours @ 588.51hour 
Fixed Wing 

TRAVEL EXPENSE 1,572 

MOB - DEMOB 

S a l a r i e s  and Benef i t s  
Vehicle Rental  and Expense 
Food and Accommodation 

Tota l  F i e l d  Costs 

REPORTING 

B.P. Butterworth 24 days @ 153Iday 3,672 

Draf t ing  

H. Holm 1 3  days @ 171 
J. Winfield 

Typing 50 h r s  @ 20.60/hour 
Reproduction 

1030 
500 ------ ------ 

Total  Reporting Costs 8,400 ------ ------ 

TOTAL $105,024 
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STATEMENT OF QUALIFICATIONS 

I, Brian P. Butterworth, of North Vancouver, B r i t i s h  Columbia, hereby 
c e r t i f y  t h a t :  

1. I am a geologis t  r e s id ing  a t  1008 Wellington Drive, North 
Vancouver, B r i t i s h  Columbia and am employed by Western Canadian 
Mining Corporation of 1170-1055 West Hastings S t r e e t ,  Vancouver, 
B r i t i s h  Columbia, V6E 2E9. 

2. I received a Bachelor of Science degree from t h e  Faculty of 
Geology of the  Universi ty of B r i t i s h  Columbia, Vancouver, B r i t i s h  
Columbia (1983). 

3 .  I am t h e  author of t h i s  r e p o r t  which i s  based on f i e l d  work 
conducted during June t o  September, 1987 on behalf of Western 
Canadian Mining Corporation. 

4. I have no benef ic ia l  i n t e r e s t  i n  Western Canadian Mining 
Corporation, nor do I expect t o  receive  any. 

Western Canadian Mining Corporation 

B.P. Butterworth, B.Sc. 
Geologist 
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1. 

Paae 3 t '  

CU PB IN A6 I 1  CO 1111 R AS U AU TH SR CD 60 01 V CA P LA CR )16 BA 
P P I  PPH FPH Wll W I  PPH FPH I PPH W I  WH PPH Wll FPH PPH WII PPI 2 I PPH PPH I WH 



1N h6 11 CO I N  FE AS U AU TH SR CO S8 B I  
P P I  P P I  P P I  P P I  P P I  I P P I  P P I  P P I  P P I  P P I  PPA P P I  PPR 

PB 
PPA 

PY LbtOOY Ot25N 
PY LbtOOY OtOON 
PY LbtOOY 0425s 
PY LbtOOY 0t50S 
PY LI+OOY ot75s 

PY LhtOOY 1tOOS 
PY L6tOOY 1425s 
PY LbtOOY 2t00S 
PY L6t00Y 2t25S 
PY LbtOOY 2t50S 

PY LStOOY 3t00N 
PY L5t00Y 2t75N 
PY LStOOY 2t50W 
PY LStOOY 2t25N 
PY L5t00Y ztoon 

PY LSt00Y lt75N 
PY LStOOY lt25N 
PY LStOOY 1tOON 
PY L5tOOY Ot75W 
PY LStOOY 0t50N 

PY L5t00H 0t25N 
PY L5t00Y OtOON 
PY LStOOY Ot25S 
PY L5tOOY Ot50S 
PY LStOOY Ot75S 

PY 15tOOU It255 
STD CIAU-S 



Paoe 2 

no nr P8 
PPH PPN PPR 

ZN 
PPH 

116 N I  CO HN R AS U AU lH SR CD SB 81 V CA P LA CR W6 
PPH W H  PPH PPH 1 PPH PPll PPH PPH PPH PPll PPll PPH PPH 2 1 PPH PPH Z 

BA T I  
PPR Z 

I Al HA K Y LU1 
PPn z 1 2 PPll PP8 
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pYLB+OOY2+25S 46 160 0 52 .7 3 2 549 4.98 0 3 YD 
STD CIAU-s 20 43 ~n 6.9 n 2s lozs 4.14 43 17 0 
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ACME ANALYTICAL LABORATORIES 852 E. HASTINGS ST. VANCOUVER B. C.  V6A 1R6 PHONE 253-3138 DFITA L I N E  251-1011 

GEOCHEMICAL X C P  A N A L Y S I S  
c 

.SO0 M(M MWLE IS DIMSTED YIfn flll 3-1-2 HCL-IW3-II20 AT 95 DE6.C FOR ONE HoUR MD IB DILUTED TO 10 A YITH YATER. 
THl6 L E N  I8 PARTIAL FOR OR FE CA P LA CR 116 Y TI B 8 WD LIMITED FOR NL AND K. I\U DETECTION LIHIT BY ICP IS 3 PPR. 

. ( 

- SWlE Pl-MIL PZ TO PSdOCK AUt lYlALrBIS BY M FROll 10 6RM GANPLE. 

DATE RECEIVED: IIUS 21 1987 DATE REPORT MAILED: 9 ~7 ASSAYER. .d? %I. . DEAN TOYE, C E R T I F I E D  B. C. ASSAYER 
( 

WESTERN CANFIDIAN PROJECT-GOSSAN t9102 ~i 1 e- Page 1 ( 

SAHPLE1 HO CU PB 11 A6 HI MI HN FE AS U AU TH SR CD SB 0 1  V CA P LA CR ffi BA TI B HA K Y AUt 
PF'M W H  P P I  PPM W I  P P I  P P I  P P I  2 W I  W R  PPM PPR W k  PPH PPH PPH P P I  I I PPH PPH 2 PPll I W H  I 2 I PPH PPB C 



WESTERN CANADIAN MINING PROJECT-GOSSAN #9102 FILE # 87-2844 Page 4 

SARPLEI M w P8 11 f f i  HI w IN  FE AS u rw SR a, ss 81 v cn P u ' m  M sn rr B ru nn K u w t  ' 

PPI  PPH PPn PPH PFn PPI  PPR P P I  I -  PPI wn W I  PPI  P P I  P P I  PP I  PPll W I  I z PPI  PPI z PPI  z PPI z, z 2 PPH we 

PyL9+50wl+50N 120 l3 9 69 .2 10 2 404 7.01 16 5 ND 2 26 1 2 3 144 .12 ,072 3 30 2.0b 207 .10 2 3 . 5 3  .06 .n 2 82 
STD CIAU-S 19 61 43 133 7.1 72 29 1023 4.17 40 I 8  8 40 52 20 15 22 61 .52 .095 40 58 .94 177 .09 36 1.80 .Ob .15 13 50 
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ACME ANALYTICAL LABORATORIES 832 E. HASTINGS ST. VANCOUVER B. C. V6A 1R6 PHONE 233-3158 DATA LXNE 251-1011 

GEOCHEMICAL I C P  6 N A L Y S L S  

.SO0 00 6MPI.E I S  DISESTTD YITH 4w 3-1-2 HCl-m03+20 AT % DE6.C fOR #(E HOUR MI0 1s OlLUlED TO 10 111 VllW YIITER. 
THIS LEAM I f  PARTIAL FOR 'OR FF E P A P LA ER TI 8 I YD LlRIW FOR M AID K. I MTECTIMI LIHIT BY ICP I f  3 PPit. - BMPLE TYPE1 P1-4 WIL PS-6 ROCK MI1 W Y S I I  BY M FRMI 10 6RAll WPlE. 

111 1987 DATE REPORT MAILED: 9 2 9 7  ASSAYERA+. ..DEAN rovE. CERTIFIED B.C. DATE RECEIVED : 

WESTERN CANADIAN MINING P~OJECT-GOSSAN YY 102 F i  1 e Page 1 

RU1 
PPB 

PNL2tOOE 0125s 14 245 6 71 .2 12 5 377' 5.35 7 5 NO 3 36 1 2 2 72 .47 .I20 I 2  48 1.5b 262 .53 2 3.28 .02 -56 7 215 
STD CIAU-5 18 60 40 131 7.5 70 27 1028 3.98 37 16 8 38 49 17 17 20 58 .4e .085 38 59 .87 175 .07 37 1.96 .06 .I5 12 52 



ACME ANALYTICAL  LABORATORIES 852 E. HASTINGS ST. V&NCOUVER B.C. V6A 1R6 P H O N E 2 5 3 - 3 1 5 8  D A T A L I N E 2 5 1 - 1 0 1 1  
C 

G E O C H E M I C A L  X C P  e N A L Y S I S  

.SO0 6RAH SARPLE I S  DI6ESTED WITH 3111 3-1-2 HCL-HN03-HZ0 AT 9 5  DE6.C FOR ONE HOUR AND I S  DILUTED TO 1 0  HL WITH WATER. 
THIS LMICH I S  PARTIAL FOR HN FE CA P LA CR 116 BA T I  8 W M D  LIRITED FOR NA AND K. AU DETECTIUN L I H I T  BY ICP I S  3 PPH. - SARPLE TYPE1 PI-4 SOILS PS-ROCK RUt ANALYSIS BY AA.FROH 1 0  6RAR SAHPLE. 

DATE RECEIVED t JULY 2 3  1987 DATE REPORT M A I L E D *  p/ GSSAYER. b. %. DEAN TOYE. I F  I ED B. C. ASSAYER 

WESTERN CANAD I A N  PPOJECT-GOSSAN#? 102 F i  1 e # F'aae 1 

no CU 
PPR PPR 

Y nut 
PPR PPB 

STD CIAU-S 
SE-L l t00E 6475s 
S E - L l t O K  7 t 0 0 S  
SE-Llt00E 7 t 2 5 S  
SE-Llt00E 7 t 5 0 S  
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SE-L6tOOE 3t75N 
STD CIAU-S 
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10 CU 
PPR PPR 

PO IN A6 
PPR PPR PPR 

N I  CO l!N FE AS U AU TH SR CD SB 8 1  V CA P 11 CR R6 BA T I  8 AL NA K Y 
PPR PPR PPl! Z P W  PPR PPR PYR PPR PYA PPR PPR PPR 1 2 PPR PPR 2 PPR 2 W R  . Z Z 2 PYII PPB 
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CO RN FE U U AU TH SR CD SB 81 V CA P LA CR 116 
PPR PPR I PPR PPR PPR PPR PPR PPR PPR PPR PPR z 2 PPR PPH z 

MI CII 
PPR PPR 

PB 
PPR 

ZN ffi N l  
W R  PPR PPH 

11 B A L M  
z PPH 'I I 

SEL5*00E5+50N 7 135 55 91 1.2 5 4 26711.66 10 5 ND 3 370 1 2 2 80 .22 .269 13 10 .46 240 .22 6 1.33 .O4 
STD CIAU-S 19 62 40 131 7.0 69 27 912 4.10 40 18 7 36 49 18 15 20 63 .52 ,087 36 57 .90 179 SO8 34 1.82 .05 
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852 E. HASTINGS ST. VANCO B.C. V6A 1R6 PHONE 253-3156 DATA LINE 251-1011 
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GEOCHEMICAL I C P  ANeLYSIS 

.SO0 6RAH SAHPLE IS  016ESTEO YlTH 3111 3-1-2 HCL-HM03-tI20 I T  93 OE6.C FOR M E  HOUR AN0 I S  OILUlD TO 10 M WITH WATER. \ 
THIS LEACH IS PARTIAL FOR I N  FE CL\ P LA CR H6 B4 T I  8 Y AN0 LIIIITED FOR HA AND K. AU MTECTION LIBIT BY ICP I 9  3 PPII. - W L E  TYPE; Pl-8 SOIL P9-ROCK 

I 

DATE RECEIVED1 JUL 18 1987 DATE REPORT MAILED3 Y E  CERTIFIED LC. ASSAYER 

WESTERN CANADIAN F'ROJECT~GOSSAN #Q 102 FI 1 e # F'aae 1 ( 

S A W L E l  UO CU PB 21 A6 NI  CO HN FE AS U AU TH SR CO S8 81 V CA P LII CR 86 8A T I  8 AL NA K Y MI 
I 

PPH PPR PPH PPH PPfl PPH PPH PPH 1 P m  PPll PPR PPH PPH PPH PYH PPH PPH Z X PPN PPH X PPH X PPH X I 1 PPH PPB 
I 

' I  

5 119 47 130 .4 14 18 1721 17.38 74 5 NO 6 44 1 2 2 
7 99 30 117 4 12 6 682 6.25 23 5 NO 6 31 1 2 2 
6 94 28 104 .9 15 0 579 6.03 23 5 NO 3 36 1 2 2 
5 138 70 l b l  1.6 17 13 132312.11 81 5 NO 2 85 1 2 2 
s 154 56 173 2.3 22 8 45211.05 n 5 NO 3 74 1 5 2 
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lf? .8 
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101 1.4 

SE L 6 + W  1 W  6 
SE Lbt5OY 14255 6 
SE L6t50Y 1+50S 4 
SE LbtSOY l + E S  6 
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ACME ANALYTICAL LABORATORIES 852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 PHONE 253-3158 DATA LINE 251-1011 

,' * GEOCHEMICAL I C P  ANALYSIS 

,500 6RA1 SMPLE I S  D16ESTED YlTH 31L 3-1-2 HCL-NN03-HZO AT 95 M6.C FOR ONE HOUR AND I S  DILUTED TO 10 HL YITH HATER. 
THIS LEACH I S  PARTIAL FOR 1N FE CA P LA CR 116 BA T I  B Y AND LIMITED FOR NA AND K. AU OETECTION L I R I T  BY ICP I S  3 PP1. 
- SARPLE TYPE: PI-SOIL PZ-ROCK AUI ANALYSIS BY A4 FROM 1 0  6 R M  SA1PLE. 

D4TE RECEIVED, Ui 29 1987 DATE REPORT MAlLED: &f 8/81 assAYEn.A.+. . DEAN W E .  CERTIFIED B. C. ASSAYEN 

WESTERN CANADIAN MINING P~OJECT-GOSSAN #9102 F t l e  # 87-3747 Paoe 1 
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PPR Pf'tl PPR PPIl PPIl Pf'tl PPR WI1 Z POR PPR PPR PPR PPIl PP3 PPR Do* Oc- " - - - MI * oor i i i m DGE 



- 

c . - 
ACHE ANALYTICAL LABORATORIES 852 E. HASTINGS ST. VANCOUVER B.C. V 6 A  1R6 PHONE 253-3158 DATA L I N E  251-1011 

GEOCHEMICAL I C P  F INALYSIS  

.% 6 R M  SAMPLE I S  DI6ESTED YlTH 3)11 3-1-2 KL-HN03-HZ0 AT 95 Df6.C FOR ONE HOUR AND I S  DILUTED 1 0  1 0  I L  YI1H YATER. 

- .  THIS LEACH IS PARTIAL FOR MN FE CA P LA CR M6 BA T I  B Y AND LIMITED FOR NA AND K. AU DfTECTlMl L I M I T  BY ICP I S  3 PPM. - SAIPLE TYPEt Pl-ROCK P2-SILT PS-7 SOIL AUt ANALYSIS BY AA FROM 1 0  6RAM SAMPLE. 

DATE RECErVEDt Y 1 3  7 DATE REPORT MAILED: 9 4 / ~ ~ / b 7  ASSAYER. .d.+{. . DEAN TOYE. C E R T I F I E D  B. C. ASSfiy,R 
J 

WESTERN CANAD I A N  M I N I N G  PFOJECT-GOSSnN#C? l ( 3 2  FI 1 P F'aae 1 

687-r(-518 12 133 2 3 6  .2 
STD CIRU-R 19 55 4 2  123 7.3 



SRIIf'LEt UO CU Pb I N  n6 
PPU PPR PPR PPR PPR 

687-R-524 1 37 9 18 .3 
STD CIAU-R 18 56 39 l?B 7.1 

Paoe 6 

NI CO RN FE AS U AU TH SR CO SB 81 V CA P LA CR R6 BA T I  B AL MA K Y Rut 
PPU PPR W R  7, PPR PPll P M  PPU PPU PPR PPU PPR f'PR 1 1 PPU PFW Z PlV Z PPU Z Z 2 PPR PPP 
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6878-044 4 49 
687R-045 472 52 
6871-046 31 144 
687R-047 401 28 
STD CIAU-H 20 57 

WESTERN CANADIAN MINING PROJECT-GOSSANR9102 FILE # 87-2514 F'aae 3 I 

PB ZN A6 N I  M HN FE AS U RU TH SR CO SB B I  V CA P LA CR 116 BR T I  8 RL NR K Y AUt 
PM PPH FPH PPH PPH PPR 1 PPH W H  PPH PPH PPH P P I  PPH PPH W H  X X PPH PPH 1 PPH 1 PPH 1 Z 1 PPH PPB c 



WESTERN CANADIAN PROJECT-GOSSANI9102 FILk # 87-2655 Paqe J 

687%-534 2 147 11 14 1.8 9 11 1629 10.80 20 15 I D  1 
687R-535 3 35 7 50 .1 4 1 226 1.91 8 7 NO 5 
68717-536 3 47 15 61 4 44 12 257 2.03 20 5 NO 1 
58711-537 5 27 18 9 -5  38 21 41 3.37 9 5 NO 1 
STD CIAU-R 20 62 40 131 7.1 69 27 994 4.02 40 18 8 38 



ACME ANALYTICAL LABORATORIES 852 E. HASTINGS ST. VANCOUVER B.C. V6A lR6 PHONE 233-3158 DATA LINE 251-1011 
( 

GEOCHEMICAL ICP ANALYSIS' , I 

.SO0 6RAn SAHPLE I S  016ESTED WITH 3 n L  3-1-2 HCLM03-HZ0 AT 95 DE6.C FOR ONE HOUR AND I S  DILUTED TO 10 IIL YITH WATER. AUG 12 198F . THlS LEACH I S  PARTlAL FOR HN FE CA P LA CR 116 BA T I  B Y AND LIHITED FOR NA AND K. AU DETECTlON L l H I T  BY IW I S  3 WH. - SAflPLE TYPE: ROCK RUt ANALYSlS BY AA FROil 10 6RAH SAHPLE. 
3 

DATE RECEIVED8 JUL 3 0  19. DATE REPORT MAILED: &././6; ASSAYER. B&/"/. . . DEAN TOYE. CERTIFIED B. C. ASSAYER 

WESTERN CANAD IAN M IN IN^ PF:OJECI -CUSSAN #Y 102 Fi l e -&? 

6871-069 245 8874 
687R-070 552 481 
687R-071 60 987 
68711-072 15 841 
ST0 CIAU-R 19 65 
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. WESTERN CONADION MINING PROJECT-GOSSAN R 9102 FILE # 87-3405 Page 5 

f' 
Ho cu 
m wll 

16 805 
7 151 
16 244 
1 661 
8 199 

14 39 
1 76 
17 138 - .- 

- C" 1 C  
69 1304 
135 179 
69 343 
149 510 

31 2360 
36 509 
7 759 
2 148 
14 5406 

4 415 
1 406 
6 805 

25 505 
4 548 

193 448 
2 692 
11 30 
7 480 

39 1069 

134 535 
169 181 
692 549 
135 128 
6 223 

439 1336 
19 57 

I N  A6 
wll P P I  

152 1.6 
16 1.0 
68 .4 
62 1.9 
36 .6 

105 1.6 
9 .3 
98 .9 ... . 

IVV - .r- 
18 4.7' 
7 1.9 
5 2.9 
5 3.7 

82 6.2 
12 4.6 
27 1.4 
10 .6 
U 11.3 

17 1.6 
421 1.0 
43 .6 
22 1.8 
48 .9 

5 1.1 
68 1.7 
4 .1 
16 1.2 
49 2.8 

47 2.5 
24 1.0 
47 .8 
13 3.8 
25 4.2 

51 2.0 
132 7.2 

N I 
PPll 

28 
33 
21 
26 
19 

30 
12 
27 

-- r 
10 
6 
10 
11 

38 
9 
15 
5 
28 

21 
14 
91 
26 
10 

15 
16 
14 
13 
52 

63 
6 
53 
1 
15 

38 
68 

CO HN FE IIS U NJ UI SR CD SB B I  V CA P Ui CR U6 BA T I  B  AL IRA K Y 
PPH P P I  z P P I  PPH PPR PPH PPH PPll P P I  PPll PPH I z PPH PPIl Z PPll Z PPH I I Z PPn 

10 231 4.Uh J uv I I= I L r I 1 .  - . - -  . 

6 313 3.51 14 5 ND 2 50 1 2 2 54 1.34 .14S 5 17 .45 36 .4O 3 .55 .03 .33 15 
4 133 3.48 12 5 ND- 1 41 1 2 2 46 .43 .086 4 17 -25 47 .47 2 .31 .03 .29 19 
4 113 1.89 8 5 ND 2 37 1 2 11 38 .85 .lW 7 28 -24 19 .4b 2 .34 .02 .18' 22 
7 85 2.43 5 5 NO 2 48 1 2 2 24 1.08 .064 6 15 .07 19 .48 2 .26 .02 .09 12 

AUt 
PPB 

10 
185 
50 
515 
51 

68 
42 
1b5 
3 

935 

505 

705 
410 
350 
79 

lo60 1 

225 
10 
126 
350 
83 

43 
116 
52 
285 
650 1 
116 
92 
105 
65 
495 

305 
505 
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CANADIhN MINING PHOJEC Page 6 

SAUPLEI 110 CU PB 1N A6 Rock w u  WH PPU PPH PPH 
N l  CO HN FE AS U AU TH SR CD SB 81 V CA P 

PPH W H  PPH 1 PPH m PPH PPR W H  PPH PPH W H  PPH 2 1 
LA CR L 

PPH PPll Z 
Y nut 

PPI( PPB 

6878-589 1 88 24 63 2.2 
687R-590 1 500 6 30 3.1 
STD CIAU-R 19 60  42 132 7.2 



wn rm r rn  rrn  b r rn  rrn r rn  ,,,, I - .,.. , _ 

WESTERN CANADIAN PROJECT-GOSSAN #9102 FILE # 87-3512 

SAWLEI A0 CU PB ZN A6 N l  CU NN FE AS U MI TH SR CD SB B I  V cA P LR #t 116 
PPH WA PPH Wll PPH PPR PPll Wll 2 PPH Wll PPll Wll PPR PPll Wll PPll PPN 1 1 WH PPM Z 

W7R-598 3 20 
687R-599 21 88 
687R-600 2 108 
ST0 CIAU-R 19 58 



Paae 3 L- - WESTERN CANADIAN MINING PROJECT-GOSSAN #9102 FILE # 87-Z747 

SARPLEI RO CU PB 1N A6 MI CO RN FE AS U AU ld SR CD 50 BI V CA P LA CR R6 BA 11 
PPR PPR PPR PPR PPR PPR. PPR WR z PYR PPR PPR PPR PPR PPR PYR PPn PPR z z PPR PPR z PYR z 

MA K Y Mt 
Z Z R R  PPB 

0 11 
YPR Z 

6878-628 12 !054 
687R-629 7 721 
687R-630 17 787 
687R-631 43 1795 
STD C1AU-R 10 58 



f -&-J - & A  L J i 9- s IL-J %A J 'L 1 a3 a LA 
WESTERN CANADIAN PROJECT-GOSSAN #PI02 FILE # 87-3512 Page 2 

110 N PB ZI A6 W l  CO IW FE AS U AU IH SR CD S8 B I  V CA P LA CR 116 Bh 
PPH PPH PPH PPll PPll PPH PPH W H  I PPH PPR PPH W H  PPH PPll PPH PPH PPH Z t PPN PPll t PPN 

B A L M  K 
m t t t  

PIE- I  
PYE-2 
PYE-3 
PYE-4 
PYE-5 



- : EL -J &A L e - ~  P 

FILE % 87-2780 Page 2 

SAnPLEt ~1 cu PB ZN ffi NI co IN FE AS u AU TH SR CD SB 81 v CA P ~ l l  . C R  m sn TI 8 nL wn K w nu: 
PPH PPH PPI PPI PPI PPI PPI PPI 1 W I  PPH PPH WH PPI PPH PPI W I  PPI Z Z PPI PPH 2 PPR Z PPH Z Z I PPH PPB 

( 

74 PYCH 01 36 328 4 47 .3 9 ' 20 701 7.31 11 5 ND I I05 1 2 2 96 2.37 .Oh7 2 5 1.27 49 .21 3 2.17 -21 .75 10 87 . 
PYCH02 191 419 4 44 -5 7 20 343 6.30 8 5 ND 1 63 1 2 2 107 a90 ,072 2 1 1.31 41 a24 3 1.93 a26 a75 4 184 
PYCH 03 13 442 3 43 .4 12 37 220 7.77 8 5 I D  1 57 1 2 2 123 -58 .O73 2 3 1.53 28 .16 4 1.74 .22 .85 1 76 ( 

PYCHO4 842 143 5 33 - 2  7 17 246 6.79 6 5 ND 1 131 1 2 2 84 -91 ,058 2 6 1.16 45 -11 5 1.99 .25 .60 1 24 
PYCH05 310 333 9 48 - 2  8 10 238 6.72 8 5 ND 1 46 1 2 2 I46 a41 ,067 2 5 1.95 29 -14 4 1.83 .18 .?2 1 27 

PYCHOb 26 307 5 47 .1 9 18 282 7.10 7 5 ND 1 86 1 4 2 152 .65 .On 2 5 1.73 31 .16 3 2.18 .25 .97 1 29 
PYCH07 118 425 7 43 .5 13 48 280 8.65 9 5 ND 1 66 1 2 2 110 .93 .O63 2 7 1.51 29 .15 5 2.21 .20 .82 1 97 
PYCH 08 151 162 9 47 4 10 24 303 7.68 5 5 ND 1 48 1 2 2 146 .41 ,063 2 5 1.86 23 .13 4 1.76 . l8  -96 1 38 . ( 1  

PYCH 09 761 114 4 33 - 1  9 21 179 7.54 3 5 ND 1 48 1 2 2 92 .34 -052 2 6 1.21 24 -11 4 1.25 -14 -63 1 31 
PYCH10 15 100 11 38 .2 10 22 260 7.74 6 5 ND 1 63 1 3 2 113 .55 .069 2 4 1.36 26 -19 4 1.60 .18 .76 1 15 

C 
PYCH I 1  108 144 7 31 .3 12 27 213 9.06 6 5 ND 1 98 1 2 2 86 .69 .061 2 4 .91 27 .19 S 1.81 .17 .2? 1 29 
PYCHI2 35 300 7 46 .2 15 17 242 6.65 6 5 ND 1 46 1 , 2 2 134 -45 .On 2 13 1.59 34 .I5 3 2.17 .12 .27 1 91 
PYCH 13 21 214 4 39 .1 8 8 213 4.67 4 5 ND 1 57 1 2 2 124 .45 ,070 2 10 1.56 62 -14 3 1.72 -14 .42 1 38 
PYCH 14 219 312 9 45 ;5 11 20 216 6.46 8 5 M 1 37 1 2 3 148 -35 .073 2 12 1.78 42 .19 4 1.94 .ll .47 3 75 
PYCH 15 46 610 5 45 .2 10 14 285 5.82 13 5 ID  1 61 1 2 2 149 -74 -077 2 11 1.73 53 2 2  3 2.44 el1 -53 1 36 

C 



EFZJ B Eza 
ACRE ANALY T I N G S  ST. A lhb PHONE 2 AT 

GEOCHEMICAL I C P  ANALYSIS 

,500 6RAR SARPCE 16 D16ESTED WITH JIK 3-1-2 HU-H)(03-H20 AT PS DE6.C FOR DNE HWR AND IS DILUTED TO 10 RL WITH WATER. 
THIS LEACH IS PRRTIAL FOR an FE CA P LA CII ~II, BA TI B Y AND LIHITED FOR NA AND K. AU DETECTION LIRIT BY ICP IS 3 PPa. 

AU6 1 2 1987 t 
- SARPLE TYPEr ROCK AU1 ANALYSIS BY A4 FROll 10 6RAll SARPLE. 

DATE HECE I VED I JUL 30 1987 DATE REPORT MA I LED: @ l"/m ASSAYER. dLJ$f?$. DEAN TOYE. C E R T I F I E D  B. C. ASSAYER . ( 

I L 

WESTERN CANADIAN M I N I N G  PROJECT-GOSSAN C9102 F i l e  
( 

PY CH- 19 40 56 4 49 .Z I 1  16 483 7.12 4 5 NO 1 23 1 2 2 89 .30 .Oh0 2 14 1.6b 34 .15 2 1.58 .10 1.10 1 42 
PYCH-20 133 80 9 37 .& ? 14 358 6.37 10 5 NO 1 38 1 2 2 65 .18 ,058 2 12 1.25 38 .11 2 1.20 .ll .?4 1 68 
PYCH-21 118 298 7 42 1.7 10 14 384 8.27 20 5 NO 1 50 1 2 5 47 . 2 L 0 7 1  2 8 1.15 35 .10 2 1.33 .12 .91 3 150 
PYCH-22 51 127 3 51 .& 10 14 510 6.57 11 5 ND 1 33 1 2 2 53 .49 .071 2 8 1.42 43 .12 2 1.97 .13 1.05 1 65 

(~ 

PYCH-23 183 53 10 46 .4 8 14 37310.29 4 5 NO 1 49 1 2 8 76 .55 .067 2 10 1.36 30 .14 4 1.87 .23 .95 4 113 



ACHE ANALYTICAL LABORATORIES 852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 PHONE 253-3158 DATA LINE 251-1011 

GEOCHEMICAL X C P  ANALYSIS. 

.SO0 6RAA SAAPLE IS DISESTED WITH 3HL 3-1-2 HCL-HND3-N20 AT 95 DE6.C FMI OWE WUR AND IS  DILUTED TO 10 Hl YlTH YATER. 
THIS LEACH IS PARTIAL FOR HN FE CA P LA CR It6 BA T I  B Y AND LIHITED FOR NA AND K. AU DETECTION LIAIT BY ICP I S  3 PPA. 

AU610 19117 
- SAMPLE TYPEI P1 TO PZ-ROCK PJ TO PS-SOIL NH11 ANALYSIS BY AA FROA 10 6RAA SAAPLE. 

D ~ T E  RECEIVED: JULY 30 19~1  DATE REPORT HAILED: &I 2b7 ASSAYER. . .DEAN TOYE, CERTIFIED B.C. ASSAYER 

WESTERN CANADIAN MINING PPOSEC;-GOSSI)N $4 9 I02 File IF- Page 1 _- 
SPIlPLE4 AD CU P8 ZN A6 NI  CD AN FE AS U AU TH SR CD* S8 81 V CA P LA CR 116 8A TI B RL M K Y nut 

PPH PPR PPM PPH PPA PPM R A  PPM Z PPR PPH PPM PPM PPR PPR PPfi PPR PPR 1 1 PPR WH Z PPM 2 PPH Z Z Z PPR PPB 

PYCH-3-03 58 1063 9 n .r 39 8 600 2.80 2 5 NO 1 90 1 2 2 101 1.24 .lo3 2 BS 1.09 22 . la  3 4.71 .n .99 1 80 I 

PYCH-1-04 128 369 7 15 .6 28 5 329 2.88 3 5 ND 2 61 1 2 2 65 .76 .I14 2 60 .61 10 .18 2 2.50 .O? .24 I 61 f' 
f'YCH-3-05 85 550 7 27 .5 34 16 662 8.73 2 6 ND 1 78 1 2 4 61 1.64 .070 2 5l .72 10 .14 2 3.21 .17 .46 1 500 
PYCH-3-06 61 309 2 4s .2 52 9 851 5.45 7 6 NO 1 96 1 2 2 101 1.30 .094 2 74 1.82 21 .23 2 3.82 .ZS .68 . 1 149 
PVCH-3-07 45 200 10 45 -1 48 12 866 8.35 5 5 ND 1 79 1 2 2 ill 1.46 .079 2 81 1.81 41 .22 2 3.76 .37 1.42 1 37 c ' 

PYCH-57 
ST0 CIAU-R 



WESTERN CANADIAN MINING PROJECT-GOSSAN #9102 FILE # 87-2844 Page 2 c 

SARPLEI 110 CU PB ZN AS MI CO HN F E .  AS U AU TH SR CO SB 01 V CA P UL CR 116 8A TI B AL Nb K Y All1 
PPM PPR PPM PPR wn PPR .PPI w n  z w n  PPR WM PI( PPn PPM wn wn wn z z wn PPI~ z PPN z P P ~  2 '  z z PPI WB ( 

PYCH-58 70 983 36 26 2.0 19 25 103 9.84 7 5 NO 1 63 1 3 2 49 .31 ,076 2 7 1.37 35 ,11 2 1.59 .1? .96 1 295 
PYCH-59 302 813 22 21 .9 14 14 201 6.83 6 5 ID 1 130 1 2 2 68 -75 .074 2 13 1.32 38 .ll 2 2.45 .15 .94 1 150 ( 

PYCH-60 65 1706 17 32 1.0 10 14 305 5.98 2 5 NO 1 137 1 2 2 104 1.30 .084 2 16 1.82 26 .12 14 4.16 .27 1.14 1 75 

f 

C 



ACME ANALYTICAL LABORATORIES 892 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 PHONE 253-3158 DATA LINE 231-1011 
f 

G E O C H E M I C A L  I C P  A N A L Y S I S  

.!DO 6 R M  SAHPLE I S  DIMSTED YITH 3111 3-1-2 HCL-HNUS-HZO AT 95 M6.C FOR ONE HOUR Y O  I S  DILUTED TO 10 11 YITW Y A W .  
THIS LEACH I B  PARTIAL FOR M FE CA P LA CR 116 BA T I  8 Y AND LIHITED FOR NA hNO K. 1\U PnECTIOl  LIHIT 8Y I W  I S  3 PPH. - GAIIPLE TYPE: PI-SILT R-ROCK AU1 YACYBIS BT IIA F R M  10 6RIUI SAMPLE. 

DATE RECEIVED* JUNE 2S 1987 DATE REPORT MILED* f4 '/v AGSAYER. A+. . .DEAN TOYE, CERTIFIED B. E. ASSAYER 

WESTERN CANADIAN PROJECTI91OZ File Page 1 i 
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WESTERN CANADIAN M I N I N G  PROJECT - GOSSUN #9102 FILE # 87-3Z94 

nD CU 
PPR P P I  

N l  CO I N  FE AS U RU TH SR CD SB B l  V 
PPR P P I  P P I  I PP11 W R  PPR P P I  PPR P P I  Pf'R PPH PPR 

BB 
PPR 
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PETROGRAPHIC REPORT 



JAMES VINNELL. Manager P.O. BOX 39 

J O H N  G. PAY N E. Pli. D. (;eolo$ist F3087 N A S H  STREFT 
I C->17T 1 -ANGLEY.  B.C.  

T I  Report  f o r  :. B r i a n  Bu t t e rwor th ,  I V O X  1JO 

Western Canada Mining Corp. ,  
1170 - 1055 West Hastimgs S t r e e t ,  

R VANCOUVER, B . C . ,  86E 2E9 

Id/ Samples: PYyOl, -02, -03 
SE-32Z0, ~ 3 5 3 0  73850, ~ 3 8 8 0 ,  73950 

Summary :. 

PHONE ( 6 0 4 )  888-1 323 

Rocks are grouped i n t o  in te rmedi .a te  v o l c a ~ . i . c  r o c k s  and 
hypabyssa l  t o  deepe r - sea t ed  i n t r u s i v e  r o c k s .  A11 were metamorphosed 
and a l t e r e d  modera te ly  t o  s t r o n g l y ,  Maf'ic p h e n o c r y s t s  a r e  r e p l a c e d  
by c h l o r i t e ,  and p l a g i o c l a s e  phenoc rys t s  commonly a r e  a l t e r e d  t o  
s e r i c i t e .  The s t a b l e  metamorphic assemblage i n  v o l c a n i c  r o c k s  i s  
sericite-chlorite-quartz-epidote-apatite~Ti~oxide. 

I""al 1. Volcan ic  r o c k s  
u 

L a t i t e :  commonly .wi th  p l a g i o c l a s e  p h e n o c r y s t s  and much J e s s  
abundant  ones  of  b i o t i t e  and/or hornbtende  and a p a t i t e ; -  
groundmass dominated by p l a g i o c l a s e  w i t h  o n l y  minor q u a r t z *  

SE-3850 c u t  by abundant quar tz-magnet i te - (chJ .or i te )  vein ,s ;  
magne t i t e  d i s s e p i n a % t e d  in rock  

U 
PY-01 h o r n f e l s e d  w i t h  secondary  b i o t i t e ;  rep lacement  v e i n s  

and p a t c h e s  of  quartz-pyrite-chalcopyrite-apaQite. 
rock  c o n t a i n s  more groundmass q u a r t z  t h a n  normal - 
poss ' ib ly  d a c i t i c  o r  q u a r t z  l a t i t i c  i n  compos i t ion .  

PY-02 no phenoc rys t s ,  abundant ,  p o s s i b l y  secondary  K-fe ldspar ,  
abundant  q u a r t z r p y r i t e r ( c h a l c o p y r i . t e )  v e i p s  and patch,es  

PY-03 d i s semina ted  p y r i t e  w i t h  minor p y r r h o t i t e  i n c l u s i o n s  

SE-3950 v o l c a n i c  b r e c c i a / l a p i l l i  t u f f ( ? )  ( s m a l l  sample) :  f r a g -  
ments o f  a n d e s i t e ,  c h e r t y  L a t i t e ,  hypabyssa l  l a t i t e ?  
i n  l a t i t e  groundmass 

6 2. Hypabyssal  ~ r a n o d i o r i t e / ~ u a r t z -  Monzonite 
p robab ly  r e l a t e d  i n  o r i g i n  t o  l a t i t e ,  p h e n o c r y s t s  of  p l a g i o c l a s e ,  

C b i o t i t e ,  a p a t i t e ,  q u a r t z ,  hornblende i n  groundmass dominated by 
K- fe ldspa r ,  w i t h  l e s s e r  q u a r t z  and p l a g i o c l a s e  and modera te ly  
abundant  m a g n e t i t e .  Minor c h a l c o p y r i t e .  

( c o n t i n u e d )  



3 .  Metamorphosed Quar tz  D i o r i t e  

SE-3530 medium gra ined;  p l a g i o c l a s e  r ep laced  moderately by 
e p i d o t e ,  s e r i c i t e ,  b i o t i t e  r ep laced  by c h l o r i t e k e p i d o t e  
abundant q u a r t z  

SE-3270 p o r p h y r i t i c ,  wi th  p l a g i o c l a s e  phenocrys ts  and minor ones 
of b i o t i t e ,  hornblend&, and a p a t i t e  i n  a  groundmass of 
p l a g i o c l a s e ,  q u a r t z ,  and e p i d o t e ,  w i t h  l e s s e r  b i o t i t e  
and K-feldspar.  P l a g i o c l a s e  i s  a l t e r e d  t o  s e r i c i t e -  
e p i d o t e ,  and b i o t i t e  i s  a l t e r e d  t o  c h l o r i t e .  P y r i t e  
forms disseminated g r a i n s  and i s  a l t e r e d  t o  hemat i te .  



S.E 3210 Vetamorphosed P o r p h y r i t i . ~ .  P ~ t a s ~ i c  Q u a r t z  D , ~ r i t e  

The rock  c o n t a i n s  p l a g i o c l a s e  and minor maf i c  phenoc rys t s  ( b i o t i t e  
and ho rnb lende )  i n  a groundmass dominated by p l a g i o c l a s e ,  q u a r t z ,  
and e p i d o t e ,  w i t h  lesser b i o t i t e  and K-fe ldspar ,  and wi th  modera te ly  
abundant  a p a t i t e .  Mafic phenoc rys t s  a r e  a l t e r e d  t o  e p i d o t e - c h l o r i t e ,  
and p l a g i o c l a s e  i s  p a r t l y  a l t e r e d  t o  s e r i c i t e - e p i d o t e .  

I 

p h e n o c r y s t s  
p l a g i o c l a s e  30-35% 
b i o t i t e  2- 3  
ho rnb lende  14-2 
a p a t i t e  1 

groundmass 
p l a g i o c l a s e  1'2-20 
q u a r t z  12-15 
e p i d o t e  15-17 
b i o t i t e  7- 8 
K-fe ldspar  7- 8 
Ti-oxide 0.2 
p y r i t e / h e m a t i t e  0 .3  
sphene 0.1 

P l a g i o c l a s e  forms subhedra l  p r i s m a t i c  phenoc rys t s  from 1.5-2 mm 
i n  a v e r a g e  s i z e .  They are v a r i a b l y  a l t e r e d  t o  p a t c h e s  of  e p i d o t e  and 
o f  s e r i c i t e ,  w i t h  a l t e r a t i o n  i n t e n s i t y  from moderate  t o  l o c a l l y  
s t r o n g .  

B i o t i t e  forms a few f l a k e s  up t o  2 mm i n  s i z e ;  t h e s e  g rade  
down i n  s i z e  t o  t h a t  o f  b i o t i t e  i n  t h e  groundmass (0.3-1 m m ) .  I t  
i s  a l t e r e d  comple t e ly  t o  pseudomorphic c h l o r i t e  w i t h  p a t c h e s  of 
e p i d o t e .  The l a t t e r  rangeswide ly  i n  abundance,  from minor d i s semi -  
n a t e d  g r a i n s  t o  f i n e  g r a i n s  occupying a b o u t  h a l f  of t h e  p a t c h .  

Hornblende forms a  few p h e n o c r y s t s  up t o  a  few mm i n  s i z e .  I t  
i s  comple t e ly  r e p l a c e d  by a g g r e g a t e s  of  v e r y  f i n e  t o  f i n e  g r a i n e d  
e p i d o t e  w i t h  o r  w i t h o u t  minor c h l o r i t e  and q u a r t z .  

A p a t i t e  forms subhedra l  t o  e u h e d r a l  g r a i n s  from 0.5-1 mm i n  
s i z e ,  as w e l l  as much f i n e r  g r a i n s  i n  t h e  groundmass. 

I n  t h e  groundmass, p l a g i o c l a s e  forms i r r e g u l a r  g r a i n s  from 
0.05-0.3 mm i n  s i z e .  A l t e r a t i o n  i s  s i m i l a r  t o  t h a t  i n  phenoc rys t s .  
K-fe ldspar  forms g r a i n s  from 0.1-0.4 mm i n  ave rage  s i z e ;  it c o n t a i n s  
abundant  d u s t y  h e m a t i t e ,  Q u a r t z  forms a n h e d r a l  g r a i n s  ave rag ing  
0.1-0.25 mm i n  s i z e .  Epido te  forms i r r e g u l a r  t o  subhedra l  p a t c h e s  
up t o  1 mm i n  s i z e .  Some probably  r e p r e s e n t  comple t e ly  a l t e r e d  
p l a g i o c l a s e  o r  hornblende .  

T t -ox ide  forms p a t c h e s  up t o  0 .3  mm i n  s i z e ;  some p a t c h e s  
c o n t a i n  opaque c o r e s  ( i l m e n i t e ? ) .  Sphene forms a  few a n h e d r a l  g r a i n s  
from 0.1-0.2 mm i n  s i z e  a s s o c i a t e d  w i t h  c h l o r i t e ,  and one e u h e d r a l  
rhombic g r a i n  0.6 mm a c r o s s .  

P y r i t e  forms a n h e d r a l ,  equan t  g r a i n s  a v e r a g i n g  0.2-0.5 mm i n  
s i z e ,  and a v e r y  few e u h e d r a l  c u b i c  g r a i n s  up t o  0.2 mm a c r o s s .  
I t  i s  a l t e r e d  s t r o n g l y  t o  comple te ly  t o  deep  red-brown h e m a t i t e .  

A few g r a i n s  of  b i o t i t e ( ? )  o r i e n t e d  p a r a l l e l  t o  t h e  p l a n e  of 
t h e  s e c t i o n  show Ti-oxide i n  a  network of  p l a n e s  a long  crystal lo^ 
g r a p h i c  d i r e c t i o n s  i n  t h e  o r i g i n a l  g r a i n .  Zones between Ti-oxide 
p l a t e s  are composed of c h l o r i t e  and s e r i c f t e .  



SE 3530 Metamorphosed, A l t e r e d  Q u a r t z  D i o r i t e  

The rock  i s  a  medium g r a i n e d  q u a r t z  d i o r i t e  dominated by 
p l a g i o c l a s e  and q u a r t z ,  w i th  minor b i o t i t e ,  a p a t i t e ,  and Ti-oxide.  
I t  was metamorphosed and p a r t l y  r e c r y s t a l l i z e d ,  w i t h  p l a g i o c l a s e  
r e p l a c e d  modera te ly  by e p i d o t e  and s e r i c i t e ,  and b i o t i t e  r e p l a c e d  
comple te ly  by c h l o r i t e  and minor e p i d o t e .  The, rock  c o n t a i n s  a few 
seams and p a t c h e s  of  more s t r o n g l y  deformed r o c k  w i t h  abundant  
e p i d o t e  a l t e r a t i o n .  

p l a g i o c l a s e  
f r e s h  40-45% 

ser ic i te  a l t e r a t i o n  12-15 
e p i d o t e  a l t e r a t i o n  12-15 

q u a r t z  25-30 
c h l o r i t e  a f t e r  b i o t i t e  l f - 2  
a p a t i t e  f- 1 
Ti-oxide 1- lf 
z i r c o n  t r a c e  

P l a g i o c l a s e  forms anhedra l  g r a i n s  up t o  1 . 5  mm i n  s i z e .  Many 
show ev idence  o f  s l i g h t  c a t a c l a s t i c  de fo rma t ion ,  and t h e i r  v e r y  
i r r e g u l a r  o u t l i n e s  p robably  were formed d u r i n g  r e c r y s t a l l i z a t i o n  
a t  t h e  t i m e  of  deformat ion .  Some p a r t s  o f  t h e  rock  c o n t a i n  rela- 
t i v e l y  f r e s h  p l a g i o c l a s e .  Elsewhere,  it i s  a l t e r e d  modera te ly  t o  
ve ry  s t r o n g l y  t o  ve ry  f i n e  grained '  s e r i c i t e .  I n  s t i l l  o t h e r  p a r t s  
o f  t h e  rock  it i s  moderate ly  t o  s t r o n g l y  r e p l a c e d  by i r r e g u l a r  
p a t c h e s  o f  v e r y  f i n e  t o  medium g r a i n e d  e p i d o t e .  

Quar tz  forms anhedra l  g r a i n s  a v e r a g i n g  0.5-1 mm i n  s i z e .  Gra ins  
commonly show s t r a b n e d  e x t i n c t i o n ,  and i n  a  few p l a c e s ,  g r a i n s  a r e  
r e c r y s t a l l i z e d  a long  b o r d e r s  t o  ex t r eme ly  f i n e  g r a i n e d  a g g r e g a t e s .  

B i o t i t e  forms f l a k e s  ave rag ing  0.2-0.5 mm i n  s i z e .  I t  i s  
r e p l a c e d  comple t e ly  by pseudomorphic c h l o r i t e  w i t h  minor p a t c h e s  of 
v e r y  f i n e  g r a i n e d  e p i d o t e .  

A p a t i t e  forms i r r e g u l a r  g r a i n s  up t o  1 . 5  mm i n  s i z e .  Many of 
t h e s e  a r e  modera te ly  f r a c t u r e d ,  and some have mZnor s e r i c i t e  on 
f r a c t u r e s .  A few much f i n e r  g r a i n s  o f  a p a t i t e  have s u b h e d r a l ,  
p r i s m a t i c  o u t l i n e s .  

Ti-oxide forms i r r e g u l a r  p a t c h e s  up t o  0.5 mm a c r o s s ,  and 
wispy seams up t o  1 mm i n  l e n g t h .  These p robab ly  a r e  secondary 
a f t e r  i l m e n i t e .  They commonly a r e  a s s o c i a t e d  w i t h  c h l o r i t e .  

Z i rcon  forms one subangu la r ,  equan t  g r a i n  0 .07  mm across . ,  

The r o c k  c o n t a i n s  a  few d i s c o n t i n u o u s  seams and p a t c h e s  i n  
which g r a i n s  w e r e  s t r o n g l y  g r a n u l a t e d .  Such zones c o n t a i n  moderate 
t o  abundant  e p i d o t e  a l t e r a t i o n .  



SrE 3850 R ~ ~ p h y r i . t i . c  L a t i t e  c u t  by Qu.a,rtz-Mqgnetiie-ChJorif e y e i p s  

The rock  c o n t a i n s  abundant p l a g i o c l a s e  p h e n o c r y s t s  and l e s s e r  
ones  o f  b i o t i t e  and a p a t i t e  i n  a  v e r y  f i n e  g r a i n e d  groundmass domi- 
n a t e d  by p l a g i o c l a s e  w i t h  minor c h l o r i t e  and m a g n e t i t e .  P l a g i o c l a s e  
is  l a r g e l y  a l t e r e d  t o  s e r i c i t e ,  and b i o t i t e  i s  a l t e r e d  comple te ly  
t o  c h l o r i t e - ( T i - o x i d e ) .  The rock  i s  c u t  by a  few v e i n s  up t o  4 mm 
wide of q u a r t z  w i t h  p a t c h e s  and seams o f  m a g n e t i t e  and l e s s e r  
c h l o r i t e .  Note : t h i n  s e c t i o n  o n l y .  

p h e n o c r y s t s  
p l a g i o c l a s e  12-15% 
b i o t i t e  1 4 - 2  
a p a t i t e  1- I# 

groundmass 
p l a g i o c l a s e  30-35 
c h l o r i t e  2- 3 
m a g n e t i t e  1- 1 4  

A Ti-oxide 0.2 

v e i n s  
q u a r t z  
m a g n e t i t e  
c h l o r i t e  

P l a g i o c l a s e  forms subhedra l  t o  e u h e d r a l  p h e n o c r y s t s  ave rag ing  
0.5-1.2 mm i n  l e n g t h ,  w i th  a few up t o  3 mm l o n g .  I n  much of  t h e  
r o c k ,  t h e s e  a r e  a l t e r e d  comple te ly  t o  dense ,  ex t r eme ly  f i n e  g r a i n e d  
a g g r e g a t e s  o f  ser ic i te  wi th  l o c a l l y  minor f i n e  g r a i n e d  q u a r t z .  A 
few s i n g l e  g r a i n s  and c l u s t e r s  o f  g r a i n s  o f  p l a g i o c l a s e  phenoorys t s  are 
o n l y  s l i g h t l y  a l t e r e d  t o  s e r i c i t e ;  t h e s e  a r e  c o n c e n t r a t e d  i n  vague 
zones  up t o  s e v e r a l  mm a c r o s s .  

B i o t i t e  forms ragged phenoc rys t s  up t o  0 .7  mm i n  s i z e .  They a r e  
e q u a n t  to e l o n g a t e  i n  o u t l i n e .  A l t e r a t i o n  i s  complete  t o  pseudomorphic 
c h l o r i t e  and minor t o  moderate ly  abundant ,  v e r y  f i n e  t o  ex t remely  
f i n e  g r a i n e d  p a t c h e s  of Ti-oxide.  A s s o c i a t e d  w i t h  some a r e  c l u s t e r s  
o f  v e r y  f i n e  g r a i n e d  magne t i t e .  S e v e r a l  p h e n o c r y s t s  c o n t a i n  rep lacement  
p a t c h e s  of  dense  s e r i c i t e  a s  i n  t h e  p l a g i o c l a s e  p h e n o c r y s t s .  I t  i s  
p r o b a b l e  t h a t  some o f  t h e  s e r i c i t e  a l t e r a t i o n  i s  a s s o c i a t e d  w i t h  t h e  
q u a r t z - m a g n e t i t e - c h l o r i t e  v e i n s .  

A p a t i t e  forms a n h e d r a l  t o  s u b h e d r a l ,  commonly equan t  g r a i n s  from 
0.1-0.4 mrn i n  s i z e .  A few c o a r s e r  g r a i n s  a r e  s l i g h t l y  f r a c t u r e d ,  and 
f r a c t u r e s  f i l l e d  by q u a r t z  and,  i n  one g r a i n ,  a  muscovi te  f l a k e  0.15 
mm l o n g .  

The groundmass i s  dominated by a n h e d r a l ,  equan t  p l a g i o c l a s e  
g r a i n s  a v e r a g i n g  0.02-0.05 mm a c r o s s .  A s s o c i a t e d  w i t h  p l a g i o c l a s e  i s  
minor t o  abundant  ex t remely  f i n e  g r a i n e d  s e r f c i t e .  S c a t t e r e d  g r a i n s  o f  
q u a r t z  and a few a g g r e g a t e s  o f  q u a r t z  may be  secondary ,  a s s o c i a t e d  w i t h  
t h e  se r ic i te  a l t e r a t i o n  and/or  v e i n s .  I 

I 

C h l o r i t e  forms i r r e g u l a r  p a t c h e s  up t o  0 .5  mm i n  s i z e  of ve ry  I 

f i n e  t o  ex t r eme ly  f i n e  g r a i n e d  a g g r e g a t e s .  A few p a t c h e s  c o n t a i n  minor 
t o  modera t e ly  abundant q u a r t z ,  and o t h e r s  c o n t a i n  minor t o  abundant 
m a g n e t i t e .  C h l o r i t e  commonly i s  concentrates around l a r g e r  g r a i n s  o r  
a g g r e g a t e s  o f  magne t i t e .  

Magnet i t e  forms d i s semina ted  g r a i n s  and  c l u s t e r s  o f  g r a i n s  
a v e r a g i n g  0.02-0.05 mm i n  s i z e .  

Ti-oxide forms equan t  g r a i n s  a v e r a g i n g  0 . 0 2 ~ 0 . 0 3  mm i n  s i z e ,  
a s s o c i a t e d  w i t h  magne t i t e  and w i t h  c h l o r i t e .  

The v e f n s  have s h a r p  b o r d e r s ,  and a r e  dominated by q u a r t z  aggre-  I 

g a t e s  a v e r a g i n g  0.1-0.2 mm i n  g r a i n  s i z e .  T e x t u r e s  s u g g e s t  t h a t  q u a r t  I 

I 
was r e c r y s t a l l i z e d .  Magnet i te  forms p a t c h e s  up t o  2  mm a c r o s s ,  a v e r a ~  I 

g i n g  less t h a n  0 .5  mm, and d i s c o n t i n u o u s  t r a i n s  of much f i n e r ,  i r r e g u -  t 

l a r  g r a i n s .  C h l o r i t e  commonly i s  c o n c e n t r a t e d  a long  b o r d e r s  of' magne- 
t i t e ,  and l o c a l l y  forms l a r g e r  p a t c h e s  up t o  0 .7  mm a c r o s s  of v e r y  f i n e  I 
g r a i n e d  a g g r e g a t e s  a s s o c i a t e d  w i t h  minor t o  modera te ly  abundant  m a g n e t i t e .  / 



The r o c k  c o n t a i n s  phenoc rys t s  of p l a g i o c l a s e  and much fewer ones  
o f  b i o t i t e ,  hornblende ,  q u a r t z ,  and a p a t i t e  i n  a  v e r y  f i n e  g ra ined  
groundmass dominated by K-feldspar  w i t h  lesser q u a r t z  and p l a g i o c l a s e .  
Magnet i t e  forms c l u s t e r s ,  d i s semina ted  g r a i n s  and . v e i n l e t s .  The rock  
i s  c u t  by v e i n s  o f  quar tz -K-fe ldspar .  

p h e n o c r y s t s  
p l a g i o c l a s e  2 0-as% y e i n s  
b i o t i t e  2- 3 quar tz -K-fe ldspar - (magnet i te )  2-3% 
q u a r t z  one m a g n e t i t e  0  ,2 
hornblende  one ( a l t e r e d )  
a p a t i t e  0.2 

groundmass 
K-feldspar  35-40 
q u a r t z  12-15 
p l a g i o c l a s e  10-12 
m a g n e t i t e  4- 5  
Ti-oxide 0.2 
e p f d o t e  2- 3  
c h l o r i t e  1- 2 
sphene minor 
c h a l c o p y r i t e  minor 

P l a g i o c l a s e  forms subhedra l  t o  e u h e d r a l  p h e n o c r y s t s  ave rag ing  1-1.7 
mrn i n  s i z e ,  w i t h  a  few up t o  3 mm long .  Most are a l t e r e d  s t r o n g l y  t o  
e x t r e m e l y  f i n e  t o  v e r y  f i n e  g r a i n e d  a g g r e g a t e s  of  s e r i c i t e .  Some a l s o  
c o n t a i n  i r r e g u l a r  p a t c h e s  of e p i d o t e  up t o  0.4 mm i n  s i z e .  A few 
e p i d o t e  p a t c h e s  up t o  1 . 5  mm a c r o s s  may r e p r e s e n t  comple te ly  a l t e r e d  
p l a g i o c l a s e  phenoc rys t s .  

B i o t i t e  forms s c a t t e r e d  p h e n o c r y s t s  up t o  1 . 5  mm i n  s i z e .  They 
are e q u a n t  i n  o u t l i n e ,  and a l t e r e d  comple t e ly  t o  pseudomorphic c h l o r i t e  
w i t h  wispy l e n s e s  of e p i d o t e  a l o n g  c l e a v a g e  p l a n e s .  

Q u a r t z  forms one equant  phenoc rys t  0.9 mm a c r o s s .  I t  has  ragged ,  
s l i g h t l y  embayed b o r d e r s  a g a i n s t  t h e  groundmass. 

Hornblende forms one o r  t w o  p h e n o c r y s t s  up t o  1 mm l o n g .  They a r e  
p r i s m a t i c  i n  o u t l i n e ,  b u t  t h e  b o r d e r s  a r e  d e s t r o y e d  by complete  
a l t e r a t i o n  t o  a f i n e  t o  v e r y  f i n e  g r a i n e d ,  i n t e r g r o w t h  of q u a r t z ,  
c h l o r i t e ,  and m a g n e t i t e ,  w i t h  minor s e r i c i t e .  

A p a t i t e  forms subhedra l  p r i s m a t i c  g r a i n s  up t o  0.7 mm i n  l e n g t h .  
It i s  modera t e ly  c o n c e n t r a t e d  a s  a n h e d r a l  t o  subhedra l  g r a i n s  n e a r  
a l a r g e  p a t c h  o f  magne t i t e .  

The groundmass i s  dominated by an  i n t e r g r o w t h  of  K-feldspar  and 
lesser p l a g i o c l a s e  ave rag ing  0.05-0.1 mrn i n  g r a i n  s i z e ,  and g r a i n s  and 
p a t c h e s  o f  q u a r t z ,  r ang ing  from 0.05-0.3 mm i n  g r a i n  s i z e .  A few 
c o a r s e r  K-feldspar  g r a i n s  up t o  1 mm i n  s i z e  may be o r i g i n a l  pheno- 
c r y s t s  o r  may b e  a l t e r e d  p l a g i o c l a s e  p h e n o c r y s t s .  K-feldspar  c o n t a i n s  
d u s t y  h e m a t i t e  i n c l u s i o n s .  P l a g i o c l a s e  i n  t h e  groundmass g e n e r a l l y  i s  
f r e s h ,  e x c e p t  f o r  a few ragged g r a i n s ,  which ape s l i g h t l y  t o  modera te ly  
a l t e r e d  t o  s e r i c i t e ,  and which may r e p r e s e n t  p a r t i a l l y  r e s o r b e d ,  
ea r ly - formed g r a i n s .  

Magne t i t e  forms equant  g r a i n s  and c l u s t e r s  o f  g r a i n s  ave rag ing  
0.1-0.3 mrn i n  s i z e .  C l u s t e r s  commonly c o n s i s t  of ex t r eme ly  f i n e  t o  
v e r y  f i n e  g r a i n e d  a g g r e g a t e s .  One l a r g e  c l u s t e r  1 . 5  mm a c r o s s  c o n s i s t s  
of c o a r s e r  g r a i n s  of magne t i t e  up t o  0 . 5  mm i n  s i z e .  

Ti-oxide o c c u r s  w i th  ve ry  f i n e  g r a i n e d  a g g r e g a t e s  of  magne t i t e .  
It forms a n h e d r a l  g r a i n s  up t o  0.2 mm i n  s i z e ,  

( c o n t i n u e d )  i 1 



Epidote forms irregular, very fine to fine grained patches, 
which probably represent altered plagioclase phenocrysts. 

Chlorite forms disseminated grains and patches up to 0.15 mm 
in size. 

Sphene forms anhedral grains averaging 0.03-0.05 mm in size. 
Chalcopyrite forms very irregular grainstand patches averaging 

0.05-0.2 mm in size. With pyrrhotite it forms inclusions up to 0.02 
mrn in size in magnetite. 

The rock is cut by a few veinlets up to 0.3 mrn in width of 
fine to very fine grained quartz with patches of K-feldspar and 
scattered magnetite grains. A few discontinuous veinlets up to 
0.15 mrn wide consist of very fine to fine grained magnetite. 

r"l. 



SE 3950 Volcan ic  Brecc ia  ( L a t i t e / A n d e s i t e )  

The rock  c o n t a i n s  f ragments  up t o  2  c m  i n  s i z e  of a  few rock 
t y p e s .  The sample i s  t o o  smal l  t o  de t e rmine  which type  of fragment 
i s  dominant ,  o r  i f  one of t h e  r o c k  t y p e s  i s  t h e  groundmass. Minor 
ev idence  s u g g e s t s  t h a t  t h e  rock  c o n t a i n s  f ragments  of  a n d e s i t e  and 
c h e r t y  l a t i t e  i n  a groundmass o f  v e r y  f i n e  g r a i n e d  l a t i t e .  

a n d e s i t e  , 

D T h i s  r o c k  t y p e  forms a  l a r g e  f ragment  up t o  2  cm a c r o s s  a t  one 
end o f  t h e  s e c t i o n .  

se r ic i te  60-65% 
c h l o r i t e  12-15 
e p i d o t e  12-15 
p l a g i o c l a s e  4- 5 
q u a r t z  4- 5  
a p a t i t e  1 
Ti-oxide 0.3 

S e r i c i t e  forms ex t remely  f i n e  g r a i n e d  a g g r e g a t e s  c o n t a i n i n g  
minor r e l i c s  o f  p l a g i o c l a s e .  Too l i t t l e  p l a g i o c l a s e  i s  p re se rved  t o  
i n d i c a t e  t h e  pr imary t e x t u r e .  

C h l o r i t e  forms i r r e g u l a r  p a t c h e s  o f  v e r y  f i n e  g r a i n s  a s s o c i a t e d  
w i t h  lesser e p i d o t e  and/or  Ti-oxide.  I t  a l s o  o c c u r s  i n  i n t i m a t e  
i n t e r g r o w t h s  w i t h  s e r i c i t e .  

Ep ido te  forms i r r e g u l a r  t o  s u b h e d r a l  p a t c h e s  up t o  1 . 5  mm i n  
s i z e ,  w i t h  g r a i n s  up t o  0.5 mm i n  s i z e .  Commonly it i s  n o t  a s s o c i a t e d  
w i t h  c h l o r i t e ,  and less commonly i s  c o a r s e l y  t o  f i n e l y  in te rgrown 
w i t h  minor t o  modera te ly  abundant c h l o r i t e .  

P l a g i o c l a s e  forms s c a t t e r e d ,  r e l a t i v e l y  f r e s h  g r a i n s ,  i n  p a r t  
a s s o c i a t e d  w i t h  q u a r t z .  These appea r  t o  be  secondary ,  and probably  
are more s o d i c  i n  composi t ion t h a t  t h a t  p l a g i o c l a s e  which w a s  
a l t e r e d  t o  s e r i c i t e .  

Q u a r t z  forms p a t c h e s  and i n t e r s t i t i a l  g r a i n s  ave rag ing  0.05-0.1 
mrn i n  s i z e .  

A p a t i t e  forms e q u a n t ,  i r r e g u l a r  g r a i n s  and a g g r e g a t e s  up t o  
0.5 mm i n  s i z e .  Some g r a i n s  a r e  i r r e g u l a r l y  f r a c t u r e d .  Most c o n t a i n  
d u s t y  t o  ex t r eme ly  f i n e  g r a i n e d  brown i n c l u s i o n s ,  

Ti-oxide forms ex t remely  f f n e  g r a i n e d  p a t c h e s  w i t h  c h l o r i t e  o r  
a l o n e .  

c h e r t y  l a t i t e  

A t  t h e  o p p o s i t e  end of t h e  sample from t h e  a n d e s i t e  fragment i s  
a p a t c h  up t o  1 . 5  mm i n  s i z e  of  ex t r eme ly  f f n e  g r a i n e d  p l a g i o c l a s e  
( p o s s i b l y  w i t h  some q u a r t z ) ,  w i t h  a  few s l i g h t l y  c o a r s e r  g r a i n e d  
p a t c h e s .  S e r i c i t e  forms minor,  ex t r eme ly  f i n e  g r a i n s  and a g g r e g a t e s .  
The f ragment  c o n t a i n s  minor p a t c h e s  o f  ex t r eme ly  f i n e  t o  very  f i n e  
g r a i n e d  c h l o r i t e  w i t h  minor Ti-oxide.  I t  i s  c u t  by a  v e i n  0.2 mm 
wide of  v e r y  f i n e  g r a i n e d  q u a r t z .  The v e i n  does  n o t  ex t end  beyond 
t h e  b o r d e r s  of  t h e  f ragment .  Nearby i s  a  s i m i l a r  p a t c h  3 mm a c r o s s ,  
i n  which ser ic i te  i s  much more abundant ,  ant? t h e  t e x t u r e  g rades  
somewhat i n t o  t h a t  of t h e  groundmass l a t 2 t e .  

hypabyssa l  l a t i t e ?  

A t  one s i d e  o f  t h e  rock i s  a  p a t c h  up t o  3 mm a c r o s s  dominated 
by an i n t e r g r o w t h  of  f i n e  g r a i n e d  p l a g i o c l a s e  a l t e r e d  s l i g h t l y  t o  
modera t e ly  t o  s e r i c i t e .  C h l o r i t e  and much less Ti-oxide forms f i n e  
t o  v e r y  f i n e  g r a i n e d  a g g r e g a t e s  occupying 20% of  t h e  p a t c h .  
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l a t i t e  groundmass ( ? )  (50% of sample)  

T h i s  r o c k  c o n t a i n s  p l a g i o c l a s e  p h e n o c r y s t s  i n  a v a r i a b l e  ground- 
mass dominated by s e r i c i t e .  It may be f r agmen ta l  ( t u f f a c e o u s )  i n  
o r i g i n ,  b u t  a l t e r a t i o n  has  obscured  o r i g i n a l  t e x t u r e s .  

* 
p h e n o c r y s t s  ( c r y s t a l  f ragments )  

p l a g i o c l a s e  10-15% 
groundmass 
ser ic i te  75-78 
p l a g i o c l a s e  4-  5  
q u a r t z  4- 5  
c h l o r i t e  1 
e p i d o t e  0 .5  
Ti -ox ide  0 . 3  
a p a t i t e  minor 
muscovi te  t r a c e  

P l a g i o c l a s e  forms phenoc rys t s  from 0.2-0.6 mm i n  s i z e .  They 
have d i f f i u s e  b o r d e r s  and a r e  a l t e r e d  comple t e ly  t o  ex t r eme ly  f i n e  
g r a i n e d  ser ici te .  A few c o n t a i n  p a t c h e s  of  s l i g h t l y  c o a r s e r  g r a i n e d  
ser ici te ,  w i t h  o r  w i thou t  minor q u a r t z .  

One c rysbaL,  1 . 5  mrn i n  s i z e  c o n t a i n s  more abundant  q u a r t z  and 
minor e p i d o t e .  Another up t o  2 mm i n  s i z e  c o n t a i n s  modera te ly  
abundant  Ti-oxide in tergrown w i t h  s e r i c i t e ;  t h i s  phenoc rys t  may have 
been a maf i c  phenocrys  (hornblende?)  

The groundmass i s  dominated by ex t r eme ly  f i n e  g r a i n e d  s e r i c i t e ,  
w i t h  v e r y  f i n e  g r a i n e d  p a t c h e s  and d i s s e m i n a t i o n s  of q u a r t z ,  s o d i c  
p l a g i o c l a s e ,  c h l o r i t e ,  and minor e p i d o t e .  Ti-oxide forms ex t remely  
f i n e  g r a i n e d  p a t c h e s  w i th  c h l o r i t e .  A p a t i t e  forms a  few g r a i n s  up t o  
0.2 mm i n  s i z e  and agg rega t e s  of  f i n e r  g r a i n s .  A s  i n  t h e  a n d e s i t e ,  
g r a i n s  c o n t a i n  d u s t y  h e m a t i t e  i n c l u s i o n s .  Muscovite forms a  few 
f l a k e s  up t o  0 . 1  mm long .  



PY y.0 !, p,oxnfe$,sed P o r p h y r i t i c  D a c i t e  w i t h  Replacement Q u a r t z -  
P y r i t e - ( C h a l c o p y r i t e - A p a t i t e )  

. The rock  c o n t a i n s  phenoc rys t s  of  P l a g i o c l a s e  i n  a  ve ry  f i n e  
g r a i n e d  groundmass dominated by p l a g i o c l a s e  and much less q u a r t z .  
The rock  w a s  h o r n f e l s e d  and a l t e r e d ;  secondary  b i o t i t e  i s  abundant 
i n  t h e  groundmass, and has  obscured pr imary  t e x t u r e s .  The rock  
c o n t a i n s  rep lacement  v e i n s  and p a t c h e s  dominatgd by q u a r t z  and 
p y r i t e ,  w i t h  lesser c h a l c o p y r i t e  and a p a t i t e ,  and minor s p h a l e r i t e .  

p h e n o c r y s t s  
p l a g i o c l a s e  17-20% ( p o s s i b l y  h i g h e r ,  t e x t u r e  obscured  by a l t e r a -  

groundmass t i o n  and r e c r y s t a l l i z a t i o n )  
p l a g i o c l a s e  35-40 
b i o t i t e  12-15 
q u a r t z  4 -  5  
Ti-oxide 0 .3  
g a r n e t  0.2 
a p a t i t e  0 .3  

r ep l acemen t  m i n e r a l s  
q u a r t z  12-15 s p h a l e r i t e  minor 
p y r i t e  5- 7  p y r r h o t i t e  t r a c e  
c h a l c o p y r i t e  1- 1 4  molybdeni te  t r a c e  
a p a t i t e  f -  1 l i m o n i t e  0 . 1  

P l a g i o c l a s e  forms p r i s m a t i c  phenoc rys t s  up t o  1 . 5  rnm i n  s i z e ,  
and c l u s t e r s  o f  pheonc rys t s  of  somewhat s m a l l e r  s i z e .  These a r e  
a l t e r e d  s t r o n g l y  t o  ex t remely  f i n e  g r a i n e d  s e r i c i t e  and b i o t i t e ,  
and commonly o r i g i n a l  t e x t u r e s  are obscured  o r  d e s t r o y e d .  A few 
p h e n o c r y s t s  are a l t e r e d  t o  p a t c h e s  o f  ex t r eme ly  f i n e  g r a i n e d  e p i d o t e .  

Groundmass p l a g i o c l a s e  i s  s t r o n g l y  r e p l a c e d  by b i o t i t e  and 
s e r i c i t e ,  and o r i g i n a l  t e x t u r e s  are d e s t r o y e d .  Gra in  s i z e  probably  
w a s  o f  t h e  o r d e r  o f  0.05-0.1 mm. 

B i o t i t e  forms agg rega t e s  o f  a n h e d r a l ,  e q u a n t  f l a k e s  ave rag ing  
0.02-0.05 mm i n  s i z e .  Pleochroism i s  from p a l e  t o  l i g h t  brown t o  
g r e e n i s h  brown. Tex tu re s  a r e  t y p i c a l  o f  secondary  b i o t i t e  formed 
i n  c o n t a c t  metamorphic a u r e o l e s .  

Q u a r t z  forms i n t e r s t i t i a l  g r a i n s  and p a t c h e s  a v e r a g i n g  0.02- 
0.08 mm i n  g r a i n  s i z e .  I t  i s  d i f f i c u l t  t o  d i s t i n g u i s h  groundmass 
q u a r t z  from secondary  q u a r t z .  

Ti-oxide forms d i s semina ted  p a t c h e s  o f  ex t r eme ly  f i n e  g r a i n s ,  
main ly  i n t e rg rown  w i t h  s i l i c a t e s .  The l a r g e s t  p a t c h  i s  0 . 3  mm a c r o s s .  

Ga rne t  forms a n h e d r a l ,  equan t  g r a i n s  a v e r a g i n g  0.05-0.1 mm i n  
s i z e .  T e x t u r e s  are unusua l  f o r  g a r n e t ,  because  Tt g e n e r a l l y  forms 
c o a r s e r  g r a i n e d  p o r p h y r o b l a s t s .  Some g r a i n s  appea r  t o  have been 
a l t e r e d  t o  ex t r eme ly  f i n e  g r a i n e d  a g g r e g a t e s  o f  c h l o r i t e .  

A p a t i t e  forms s c a t t e r e d ,  s u b h e d r a l  t o  a n h e d r a l  g r a i n s  up t o  
0 . 1  mm i n  s i z e .  

Replacement v e i n s  and p a t c h e s  a r e  up t o  a few mrn a c r o s s .  They 
a r e  dominated by q u a r t z  ave rag ing  0.05-0.2 mm i n  g r a i n  s i z e .  Q u a r t z  
a p p e a r s  t o  have been r e c r y s t a l l i z e d  d u r i n g  de fo rma t ion  a f t e r  t h e  
r ep l acemen t ,  and l o c a l l y  forms p a r a l l e l  a g g r e g a t e s  i n  p r e s s u r e  
shadows o f  p y r i t e .  

P y r i t e  forms a n h e d r a l  t o  l o c a l l y  s u b h e d r a l  g r a i n s  from 0.08- 
1 mm i n  ave rage  s i z e ,  w i t h  a  few p a t c h e s  of '  pyr i ' t e  up t o  a  few rnm 
a c r o s s .  Some g r a i n s  c o n t a i n  i n c l u s i o n s  a v e r a g i n g  0.02-0.03 mm i n  
s i z e  o f  c h a l c o p y r i t e  and/or  p y r r h o t i t e .  

C h a l c o p y r f t e  a l s o  occu r s  a s  g r a i n s  a v e r a g i n g  0.03-0.1 rnm i n  
s i z e  d i s s e m i n a t e d  i n  q u a r t z ,  and a s  p a t c h e s  up t o  0 .5  mm i n  s i z e  
a d j a c e n t  t o  p y r i t e .  ( c o n t i n u e d )  
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S p h a l e r i t e  forms a few e q u a n t  g r a i n s  w i t h  i r r e g u l a r  o u t l i n e s  
a v e r a g i n g  0.05-0.08 mm i n  s i z e .  I t  i s  r e d d i s h  brown t o  brown i n  
c o l o r .  G r a i n s  are a s s o c i a t e d  w i t h  c o a r s e r  g r a i n s  and p a t c h e s  o f  
p y r i t e .  

Molybden i te  forms a  p l a t y  g r a i n  0.06 mm i h  l e n g t h .  
L imoni te  forms p a t c h e s  up t o  0 .3  mm i n  s i z e  a d j a c e n t  t o  

p y r i t e  g r a i n s  and c h a l c o p y ~ i t e  g r a i n s .  I t  i s  a  s econda ry  rep lacement  
o f  one  o r  b o t h  m i n e r a l s .  

C o v e l l i t e  o c c u r s  a s  a  h a l o  up  t o  0 . 1  mm a c r o s s  a round  a  g r a i n  
o f  c h a l c o p y r i t e  0.03 mm i n  s i z e .  

A p a t i t e  forms a n h e d r a l  t o  l o c a l l y  s u b h e d r a l  g r a i n s  and 
a g g r e g a t e s  a v e r a g i n g  0.05-0.15 mm i n  s i z e ;  t h e s e  a r e l l s c a t t e r e d  
t h rough  p a t c h e s  of rep lacement  q u a r t z ,  and l o c a l l y  a r e  i n t e rg rown  
w i t h  s u l f i d e s  



PY-02 L a t i t e ,  r e p l a c e d  by Q u a r t z - P y r i t e  

The r o c k  i s  a  v e r y  f i n e  t o  ex t r eme ly  f i n e  g r a i n e d  l a t i t e  
dominated by f e l d s p a r s  w i t h  much less s e r i c i t e / m u s c o v i t e  and b i o t i t e ,  
bo th  p robab ly  o f  secondary o r i g i n .  I t  i s  r e p l a c e d  by p a t c h e s  and 
v e i n l e t s  o f  q u a r t z - p y r i t e  up t o  2.5 mm i n  w id th .  

p l a g i o c l a s e / K - f e l d s p a r  
b i o t i t e  
s e r i c i t e / m u s c o v i t e  
Ti-oxide 
a p a t i t e  
c h l o r i t e  
sphene 
p y r i t e  2 h e m a t i t e  
c h a l c o p y r i t e  
p y r r h o t i t e  
q u a r t z  

65-70% 
4- 5  
7- 8  

0.5 
0.3 
0.3 

trace 
10-12 
minor 
t r a c e  
10-12 

P l a g i o c l a s e  and K-feldspar  form a g g r e g a t e s  o f  a n h e d r a l  g r a i n s ,  
which r ange  i n  p a t c h e s  from ex t r eme ly  f i n e  t o  l o c a l l y  f i n e  g r a i n e d ,  
w i t h  g r a i n  s i z e  i n  c o a r s e s t  p a t c h e s  up t o  0.15 mm. The s t a i n  on 
t h e  o f f c u t  b lock  s u g g e s t s  t h a t  t h e  m i n e r a l s  a r e  p r e s e n t  i n  about  
e q u a l  amounts. It i s  p o s s i b l e  t h a t  some o r  a l l  of t h e  K-feldspar  i s  
secondary ,  b u t  t e x t u r e s  a r e  t o o  f i n e  g r a i n e d  and o b s c u r e  t o  t e l l .  
P l a g i o c l a s e  i s  s l i g h t l y  t o  modera te ly  a l t e r e d  t o  ex t r eme ly  f i n e  
g r a i n e d  ser ic i te ,  which g rades  l o c a l l y  up t o  muscovi te  f l a k e s  as  
c o a r s e  as 0 .1  mm i n  l e n g t h .  

B i o t i t e  forms p a t c h e s  and s i n g l e  g r a i n s  a v e r a g i n g  0.02-0.03 mm 
i n  s i z e ,  w i t h  a few f l a k e s  up t o  0.07 mm a c r o s s .  P leochro ism i s  from 
p a l e  t o  l i g h t  brown. Tex tu re s  s u g g e s t  t h a t  b i o t i t e  i s  secondary and 
t h a t  t h e  r o c k  h a s  been s u b j e c t e d  t o  c o n t a c t  metamorphism. 

Ti-oxide forms d u s t y  p a t c h e s  up t o  0 .5  mm i n  s i z e  and c o a r s e r  
g r a i n s  a v e r a g i n g  0.02-0.03 mm i n  s i z e .  A few g r a i n s  a r e  up t o  0 . 1  
mm across. 

A p a t i t e  forms c l u s t e r s  up t o  0.8 rnm i n  s i z e  of a n h e d r a l ,  equan t  
g r a i n s  a v e r a g i n g  0.02-0.04 mm a c r o s s ,  w i t h  a  few g r a i n s  upllto 0 . 1  
mm across. 

C h l o r i t e  forms a few p a t c h e s  up t o  0.2 mm i n  s i z e ,  and o c c u r s  
a l o n g  b o r d e r s  o f  some p a t c h e s  of  p y r i t e .  I t  commonly c o n t a i n s  minor 
Ti-oxide.  

Sehene forms a  v e r y  few a n h e d r a l  g r a i n s  up t o  0.15 mm a c r o s s .  
The rock  c o n t a i n s  v e i n l e t s  and p a t c h e s  of q u a r t z  and p y r i t e ,  

w i t h  q u a r t z  dominant i n  t h e  v e i n l e t s  and p y r i t e  i n  t h e  p a t c h e s .  
Q u a r t z  forms a n h e d r a l  a g g r e g a t e s  a v e r a g i n g  0.03-0.08 mm i n  g r a i n  
s i z e .  P y r i t e  forms anhedra l  g r a i n s  w i t h  i r r e g u l a r  t o  subrounded 
b o r d e r s .  They range  wide ly  i n  g r a i n  s i z e  from ex t r eme ly  f i n e  up t o  
2  mm. La rge r  p y r f t e  g r a i n s  commonly c o n t a i n  minor t o  s e v e r a l  
i n c l u s i o n s  up  t o  0 . 1  mm i n  s i z e  o f  c h a l c o p y r i t e  and/or  p y r r h o t i t e .  
C h a l c o p y r i t e  a l s o  forms a  few g r a i n s  up t o  0.07 mm i n  s i z e  away from 
p y r i t e ;  one o f  t h e s e  istlrimmed by a  t h i n  s h e l l  o f  c o v e l l i t e .  

P y r i t e  p a t c h e s  l o c a l l y  c o n t a i n  a n h e d r a l  t o  s u b h e d r a l  zones 
up t o  0.9 mm i n  s i z e  r e p l a c e d  by red-brown h e m a t i t e .  
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PY-03 P o r p h y r i t i c  L a t i t e  
I ~ The rock  c o n t a i n s  abundant  p l a g i o c l a s e  and much fewer maf i c  

phenoc rys t s  i n  an  ex t remely  f i n e  g r a i n e d  groundmass dominated by 
p l a g i o c l a s e  w i t h  p a t c h e s  of  b i o t f t e .  A l t e r a t i o n  o f  phenoc rys t s  i s  

~ pa tchy  t o  e p i d o t e .  The rock  c o n t a i n s  d i s semina ted  p y r i t e .  

phenoc rys t s  
I p l a g i o c l a s e  25930% ( i n c l u d e s  8-10% e p i d b t e  a l t e r a t i o n )  
I hornblende ( ? )  3- 4 

a p a t i t e  0.5 
groundmass 

I p l a g i o c l a s e  + K-feldspar  60-65 
1 

b i o t i t e  5- 7 
p y r i t e  2- 3 
Ti-oxide 0.3 
c h l o r i t e  0 .1  
c a l c i t e  0 .1  q u a r t z  0 . 1  
p y r r h o t i t e  t r a c e  

, .  
z i r c o n  t r a c e  

P l a g i o c l a s e  forms s u b h e d r a l  t o  e u h e d r a l  phenoc rys t s  ave rag ing  
0.5-1.5 mm i n  s i z e .  They a r e  v a r i a b l y  a l t e r e d  t o  d i s semina ted  
s e r i c i t e  and minor c h l o r i t e  and p a t c h e s  o f  v e r y  f i n e  t o  f i n e  g r a i n e d  
e p i d o t e .  Epido te  a l t e r a t i o n  comple t e ly  r e p l a c e s  some p l a g i o c l a s e  
phenoc rys t s .  A few g r a i n s  a r e  a l t e r e d  t o  p a t c h e s  o r  v e i n l e t s  of  
c a l c i t e ,  w i t h  o r  w i t h o u t  minor v e r y  f i n e  g r a i n e d  muscovi te .  

Mafic phenoc rys t s ,  p robably  o r i g i n a l l y  hornblende ,  form p r i s m a t i c  
g r a i n s  up t o  1 c m  i n  l e n g t h ,  ave rag ing  1 - 2  mm. They a r e  a l t e r e d  
comple t e ly  t o  a g g r e g a t e s  o f  v e r y  f i n e  t o  f i n e  g r a i n e d  e p i d o t e  and/ 
or b i o t i t e ,  w i t h  l o c a l l y  abundant  c a l c i t e  and c h l o r i t e ,  and minor 
q u a r t z  . 

A p a t i t e  forms subhedra l  p r i s m a t i c  p h e n o c r y s t s  from 0.2-0.5 mm 
i n  ave rage  l e n g t h .  

The groundmass i s  dominated by a n h e d r a l ,  ex t remely  f i n e  
g r a i n e d  p l a g i o c l a s e  w i t h  minor K-fe ldspar .  G r a i n s  a r e  a n h e d r a l  and 
ave rage  0.01-0.02 mm i n  s i z e .  The groundmass shows a  weak f low 
f o l i a t i o n  which i s  warped around some o f  t h e  p l a g i o c l a s e  phenoc rys t s .  
B i o t i t e  forms i r r e g u l a r  p a t c h e s  and l e n s e s  from 0.3-1 mm i n  average 
s i z e .  These c o n s i s t  o f  v e r y  f i n e  g r a i n e d  a g g r e g a t e s  of f l a k e s  
a v e r a g i n g  0.05-0.1 mm i n  s i z e .  Pleochroism i s  from p a l e  t o  l i g h t  o r  
medium brown. Some p a t c h e s  have v e r y  ragged  o u t l i n e s  a g a i n s t  p l a g i o -  
clase groundmass, and o t h e r s  appea r  t o  g r a d e  i n  t e x t u r e  i n t o  a l t e r e d  
p h e n o c r y s t s .  Some p a t c h e s  c o n t a i n  d i s s e m i n a t e d  e p i d o t e  and Ti-oxide.  

P y r i t e  forms d i s s e m i n a t e d ,  a n h e d r a l  g r a i n s  from 0.03-0.5 mm i n  
ave rage  s i z e ,  w i t h  a few up t o  1 mrn a c r o s s .  S e v e r a l  g r a i n s  c o n t a i n  
i n c l u s i o n s  o f  p y r r h o t i t e  from 0.02-0.08 mm i n  s i z e ,  

Ti-oxide forms l e n s y  p a t c h e s  up t o  0 .5  mm i n  s i z e  of ex t remely  
f i n e  t o  v e r y  f i n e  g r a i n e d  a g g r e g a t e s .  These commonly c o n s i s t  of two 
phases ,  an  i n n e r  zone of  h i g h e r  r e f l e c t i v i t y  surrounded by g r a i n s  of  
lower  r e f l e c t i v i t y .  Both t y p e s  show s i m i l a r  i n t e r n a l  r e f l e c t i o n .  

C h l o r i t e  forms a  v e r y  f i n e  g r a i n e d  a g g r e g a t e  i n  one p a t c h  
w i t h  b i o t i t e ; -  t h i s  may be an a l t e r e d  maf ic  phenoc rys t .  

C a l c i t e  forms a  few i n t e r s t i t i a l  p a t c h e s  up t o  0.5 mm i n  s i z e ,  
i n  p a r t  a s s o c i a t e d  w i t h  p y r i t e .  

Quar tz  o c c u r s  on b o r d e r s  o f  p y r i t e ,  w i t h  o r  w i thou t  c a l c i t e .  I t  
h a s  a wavy e x t i n c t i o n  i n  g r a i n s  up t o  0 . 1  mm i n  s i z e .  

Z i rcon  forms one e u h e d r a l  p r i s m a t i c  g r a i n  0 . 1  mm i n  l e n g t h .  
































