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1.0 INTRODUCTION 

1.1 Location, Access and Terrain 

The S c r u t o r  Gold claims l i e  i n  n o r t h e r n  Vancouver  
I s l a n d ,  f i v e  kilometres eas t  o f  t h e  n o r t h  end of 
T a h s i s h  I n l e t  (see F i g u r e  1). Access is by a 
ne twork  o f  l o g g i n g  roads which l e a v e  t h e  I s l a n d  
Highway s o u t h  o f  N i m p k i s h  L a k e .  Logging r o a d s  
p r o v i d e  access t o  p o r t i o n s  of t h e  S c r u t o r  Gold 2 ,  
3 and 4 claims. Access t o  t h e  D i s c o v e r y  showing on  
t h e  S c r u t o r  Gold 1 claim r e q u i r e s  an  h o u r ' s  w a l k  
from t h e  end o f  t h e  l o g g i n g  r o a d .  

I n  t h e  e v e n t  of a min ing  o p e r a t i o n ,  access c o u l d  be 
e i t h e r  from t h e  n o r t h  v i a  t h e  e x i s t i n g  l o g g i n g  
r o a d s  or by roads which have  y e t  to  be d e v e l o p e d  
a l o n g  t h e  A r t l i s h  R i v e r .  

The t o p o g r a p h y  is g e n e r a l l y  s teep  w i t h  e l e v a t i o n s  
r a n g i n g  from 500 f e e t  i n  He len  C r e e k  t o  3500 f e e t  
on mounta in  tops. P o r t i o n s  o f  S c r u t o r  Gold 2 ,  3 
and 4 have  been  r e c e n t l y  l o g g e d .  E l sewhere  t h e  
claims are  c o v e r e d  by m a t u r e  f o r e s t s .  

1.2 Property Definition and History 

The D i s c o v e r y  Zone m i n e r a l  showing ,  now c o v e r e d  by 
S c r u t o r  Gold 1 m i n e r a l  c la im,  is r e f e r r e d  to  i n  
t h e  MINFILE as 92L100 ( S c r u t o r  G o l d ) .  Only  o n e  
p e r i o d  o f  work is m e n t i o n e d  - 1946.  T h i s  
i n f o r m a t i o n  is compatible w i t h  o b s e r v a t i o n s  i n  1 9 8 5  
of t u n n e l l i n g  on s u l p h i d e  v e i n s  and s i g n s  o f  a camp 
which d i d  n o t  appear t o  have  been  d i s t u r b e d  f o r  
s e v e r a l  d e c a d e s .  

w o r k  on t h e  claims i n  1 9 8 5  and  1986 c o n s i s t e d  of 
g e o l o g i c a l  mapping and rock and s i l t  s a m p l i n g .  
T h i s  work  is d e s c r i b e d  i n  Longe (1986)  and G o u r l a y  
(1987)  

- MineQuest Exploration Associates Ltd. 
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1-3 Claim Status 

The property consis ts  of four mineral claims (see 
Figure 2), as l i s t e d  below: 

Record Date 
C l a i m  Name Number U n i t s  Recorded 

Scrutor Gold 1 2456 20 DeC. 14, 1984 
Scrutor Gold 2 2457 1 5  Dec. 14, 1984 
Scrutor Gold 3 3407 1 0  Dec. 14, 1987 
Scrutor Gold 4 3408 15 DeC. 14, 1987 

- 

* MineQuest Exploration Associates L t d .  

1.4 Summary of Work Done, 1987 

Work covered i n  t h i s  report consists of 

Owner 

R. Bilquest 
R. Bilquest 
* MineQuest 
* MineQuest 

geological 
mapping and collection of 2 1  rock samples. 
s i l t  samples from Helen Creek and from t r ibu ta r i e s  
into Helen Creek were collected as well a s  40 s o i l  
samples from road and contour traverses. Field 
work on the Scrutor Gold claims was conducted from 
December 7 t o  December 1 0 ,  1987. A l l  work was done 
on the Cadmium Zone, located on the Scrutor Gold 3 
and 4 claims. Work was done by L. Lee and assisted 
by J. Porter and P. Fr ie le  under the general 
direction of R.V. Longe. 

E i g h t  

- MineQuest Explorat ion Associates Ltd. 4 
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2.0 GEOLOGY 

2.1 Regional Geology 

R e g i o n a l  mapping by M u l l e r  ( 1 9 7 7 )  shows t h e  area 
n o r t h e a s t  o f  T a s h i s h  I n l e t  to  be u n d e r l a i n  by rocks 
of t h e  Lower J u r a s s i c  Bonanza Group. These rocks 
t y p i c a l l y  c o n s i s t  o f  v o l c a n i c  rocks of basa l t i c  t o  
r h y o l i t i c  c o m p o s i t i o n  w i t h  r e l a t ed  s e d i m e n t s .  

A J u r a s s i c  i n t r u s i v e  is shown t o  t h e  s o u t h e a s t  of 
t h e  claims. 

N o  t r e n d s  w i t h i n  t h e  Bonanza Group are e v i d e n t  from 
M u l l e r ' s  map a l t h o u g h  u n d e r l y i n g  s e d i m e n t s  of t h e  
Qua t s ino -Pa r son  Bay F o r m a t i o n  t r e n d  n o r t h w e s t -  
s o u t h e a s t .  The Bonanza rocks i n  t h e  v i c i n i t y  of 
t h e  claims form a p a r t i a l l y  f a u l t - b o u n d e d  p a n e l  
( l i k e  much of Vancouver  I s l a n d )  . N o  r e g i o n a l  
l i n e a r  f e a t u r e s  a re  shown coming close to  t h e  
claims. 

2.2 C l a i m  Group Geology 

Accessible p o r t i o n s  of t h e  S c r u t o r  Gold claims were 
mapped i n  d e t a i l  and t h e  g e o l o g y  is shown i n  F i g u r e  
3. Mapping o f  t h e  D i s c o v e r y  Zone was done  
p r e v i o u s l y  (Longe,  1 9 8 6 ) .  It c a n  be s e e n  that the 
claims are  u n d e r l a i n  by v o l c a n i c s  and re la ted  
s e d i m e n t s  of t h e  Lower J u r a s s i c  Bonanza Group. 

The o ldes t  u n i t  exposed  is a c h e r t y  s e d i m e n t  u n i t  
wh ich  o u t c r o p s  t h e r n  p o r t i o n s  of t h e  
S c r u t o r  Gold 3 e r l y i n g  t h i s  are g r e e n  
bedded t o  mass l a p i l l i  t u f f s  of 
i n t e r m e d i a t e  co i o n .  The t u f f s  are s u c c e e d e d  
by a t h i c k  package  o f  i n t e r m e d i a t e  v o l c a n i c s  w i t h  
minor  i n t e r b e d d e d  t u f f s .  The v o l c a n i c s  are 
p r i m a r i l y  g r e e n  n d e s i t e s  w i t h  lesser 

Amygdules are 
o l o i d a l  a n d e s i t e s  

or more of t h e  f o l l o w i n g :  
c h l o r i t e ,  c a l c i t e ,  e p i d o t e ,  q u a r t z ,  p y r i t e  and 
amorphous h y d r o c a r b o n .  A r e l a t i v e l y  t h i n  u n i t  of 
m a s s i v e ,  p o r p h y r i t i c  and brecciated f e l s i c  

- MineQuest Exploration Associates Ltd. / 
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v o l c a n i c s  appears t o  be i n t e r b e d d e d  w i t h  t h e  
a n d e s i t e s .  I n  hand spec imen t h e  v o l c a n i c s  
appear t o  be r h y o l i t i c  to  r h y o d a c i t i c  i n  
c o m p o s i t i o n .  Th in  s e c t i o n  a n a l y s i s  (see Appendix  
11) r e v e a l e d  t h a t  t h e s e  rocks were i n  f a c t  
i n t e n s e l y  a l b i t i z e d ,  a c c o u n t i n g  f o r  t h e  v e r y  pa le  
c o l o u r ,  and were p r o b a b l y  o r i g i n a l l y  d a c i t i c  i n  
c o m p o s i t i o n .  Mapping to  t h e  s o u t h  o f  G o u r l a y  
(1987) s u g g e s t s  t h a t  s imi la r  rocks o c c u r  a s  a 
s e r i e s  o f  l e n s e s  w i t h i n  t h e  a n d e s i t e  p a c k a g e .  
F i n a l l y ,  a r g i l l a c e o u s  s e d i m e n t s  o v e r l y  t h e  
v o l c a n i c s .  

- Alteration and Mineralization 

T h e  p r o p e r t y  c o n t a i n s  two p r o m i s i n g  z o n e s  which i n  
t h e  p r e s e n t  s t a t e  o f  knowledge c a n n o t  be r e l a t e d  to  
e a c h  o t h e r  except to  o b s e r v e  t h a t  b o t h  occur i n  t h e  
s a m e  p a c k a g e  o f  f e l s i c - r i c h  v o l c a n i c  rocks. 

T h e  f i r s t ,  and c u r r e n t l y  t h e  most i m p o r t a n t ,  is t h e  
D i s c o v e r y  Zone where g e o c h e m i c a l l y  a t t r a c t i v e  g o l d  
ve . lues  are found i n  a v a r i e t y  o f  rock t y p e s  
i n c l u d i n g  m a s s i v e  s u l p h i d e  v e i n s ,  f e ' l s i c  breccia  
and a n d e s i t e .  Many q u e s t i o n s  r e m a i n  t o  be r e s o l v e d  
b) f u r t h e r  p r o s p e c t i n g  and g e o l o g i c a l  mapping . 
Vci lcanics  i n  t h e  D i s c o v e r y  Zone s t r i k e  
a p p r o x i m a t e l y  n o r t h - s o u t h  and c o n s i s t  of 
s t e e p l y - d i p p i n g ,  t i g h t l y - f o l d e d  a n d e s i t e s ,  a l t e r e d  
f e l s i c  v o l c a n i c s  and a t h i n  bedded s i l i c e o u s  u n i t .  
A f e l s i c  b r e c c i a ,  f e l d s p a r  p o r p h y r y  and l i m e s t o n e  
a r e  a lso r e c o g n i z e d .  P r o m i s i n g  g o l d  v a l u e s  are 
found i n  t h e  f e l s i c  b r e c c i a  which may be e i t h e r  a 
c l a s t i c  v o l c a n i c  or a rock which h a s  been 
b e e c c j a t e d  and t h e n  s i l i c i f i e d .  
p y r i t e  d i s s e m i n a t e d  i n  t h e  i n t e r s t i c e s  be tween t h e  
c:-asts. Grades r a n g e  up t o  8.7 grams of  g o l d  o v e r  
a one  metre l e n g t h .  

A se r ies  o f  m a s s i v e  s 
a p p r o x i m a t e l y  1 4 0  d e g r e e s  and d i p p i n g  s t e e p l y  were 
e x p l o r e d  i n  t h e  1940's. Samples  from these 
s u l p h i d e s  c o n t a i n  one or two p e r c e n t  o f  copper and 
up t o  4-1/2 grams  o f  g o l d .  

T h i s  rock c o n t a i n s  

- MineQuest Exploration Associates Ltd. I 
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Detailed mapping and sampling of the Discovery Zone 
was done in 1985 and is summarized by Longe 
(1986). No further work on the Discovery Zone was 
done in 1987. 

The second important area is the Cadmium Zone. 
Interest in this zone arises from samples of 
intensely altered dacite float containing 
sphalerite veins which were found in Helen Creek in 
1985. Several of the samples exhibit a yellow 
bloom of greenockite (CdS), a weathering product 
of cadmium-rich sphalerite. One sample (ART105) 
contained 13% Zn. This float has not been traced 
to source but is thought likely to be derived from 
an area on the west bank of Helen Creek where 
numerous outcrops of rock similar in appearance to 
the cadmium bearing float were observed. 

Andesites in the Cadmium Zone area strongly altered 
to either a prehnite/calcite assemblage or to a 
propylitic assemblage consisting mainly of chlorite 
and epidote. Amygdules in the andesite are filled 
with a mixture of carbonate, quartz, epidote, 
chlorite, pyrite and amorphous hydrocarbon. 

No mineraliztion or alteration is noted in the Camp 
Zone, however numerous outcrops of rhyolite occur 
within the zone. 

- MineQuest Exploration Associates Ltd. d 
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SOIL SAMPLING 

- Sampling Procedure 

Forty soil samples were collected from road and 
contour traverses on the Scrutor Gold property. In 
areas of favorable geology the samples were 
collected at 2 0  metre intervals. Elsewhere samples 
were taken at 50 metre spacings. Samples were 
collected from the B-horizon material and placed in 
numbered kraft paper envelopes. Soil sample 
locations are shown on Figure 4 .  

- Analytical Techniques 

Soil samples were shipped to Acme Analytical 
Laboratories Ltd., in Vancouver, for preparation 
and analysis. 
sieved to minus-80 mesh. A 30 element ICP analysis 
of all samples was conducted after digesting 
samples for one hour at 95OC in 3:1:2 
HCl:HN03:H20. Gold analyses were conducted by hot 
aqua regia digestion and MIBK extraction, followed 
by analysis by graphite furnace atomic absorption. 

Samples were dried at 60oC and 

Results and Internretation 

The analytical results for the soil samples are 
included in Appendix I. No anomalous values for Zn 
or Cd, or in fact any other elements resulted from 
the soil sampling. Sampling was conducted through 
an area of outcropping of felsic volcanics. The 
lack of any anomalous signature suggests that this 
particular area does not represent the host of the 
sphalerite/greenockite float from Helen Creek. 

- MineQuest Explorat ion Associates Ltd. d 
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SILT SAMPLING 

- Salmpling P r o c e d u r e  

E i g h t  s i l t  samples from H e l e n  C r e e k  and from 
t r i b u t a r i e s  t o  Helen  C r e e k  were c o l l e c t e d  and 
p l a c e d  i n  numbered k r a f t  paper e n v e l o p e s  . Sample 
l c c a t i o n s  a r e  shown on F i g u r e  4 .  

- Analytical T e c h n i q u e s  

S i l t  samples were s e n t  t o  A c m e  A n a l y t i c a l  
L a b o r a t o r i e s  L td .  i n  Vancouver .  P r e p a r a t i o n  and 
a n a l y s i s  was t h e  same as d e s c r i b e d  f o r  s o i l  
samples. 

R e s u l t s  and  In te rDre ta t ion  

The a n a l y t i c a l  r e s u l t s  f o r  t h e  s i l t  samples a re  
i n c l u d e d  i n  Appendix I. No anomalous  v a l u e s  
r e s u l t e d  from these s i l t  samples. The f a c t  t h a t  
t b e  samples were c o l l e c t e d  a t  a t i m e  when t h e  water 
l e v e l  was e x t r e m e l y  h i g h  c o u l d ,  however ,  e x p l a i n  
t k e  l a c k  of  any  anomalous  r e s u l t s .  

- MineQuest ExDloration Associates Ltd. 
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ROCK SAMPLING 5.0 

5.1 Sampling Procedure 

Twenty-one rock samples of o u t c r o p  and f l o a t  
mater ia l  from t h e  S c r u t o r  G o l d  claims were 
collected for a n a l y s i s .  Sample l o c a t i o n s  are shown 
i n  F i g u r e  3 .  

5.2 Analytical Techniques 

R o c k  samples were s e n t  to  A c m e  A n a l y t i c a l  
L a b o r a t o r i e s  L t d . ,  i n  Vancouver ,  f o r  p r e p a r a t i o n  
and a n a l y s i s .  Samples  were c r u s h e d  t o  -3/16" and 
t h e n  p u l v e r i z e d  t o  minus-100 mesh. G o l d  and  30  
e l e m e n t  I C P  a n a l y s e s  were c o n d u c t e d  i n  t h e  same 
manner as f o r  s o i l  samples. 

The o r i g i n a l  samples of m i n e r a l i z e d  f l o a t  found i n  
Helen  C r e e k  (Ar t -71 ,  1 0 5 )  were s e n t  t o  C r a i g  
L e i t c h ,  P. Eng. a t  t h e  U n i v e r s i t y  o f  B r i t i s h  
Columbia f o r  p o l i s h e d  t h i n  s e c t i o n  a n a l y s i s .  

Two samples o f  a m y g d a l o i d a l  a n d e s i t e  and a sample 
o f  f e l s i c  v o l c a n i c s  were s e n t  f o r  p e t r o g r a p h i c  
s t u d y .  An a d d i t i o n a l  sample o f  a s i n g l e  amygdule 
w a s  s e n t  for p o l i s h e d  s e c t i o n  a n a l y s i s .  F i n a l l y  
s e v e r a l  c r y s t a l s  of t h e  b l a c k  s u b s t a n c e  o c c u r r i n g  
i n  t h e  amygdules  were s e n t  f o r  XRD i d e n t i f i c a t i o n .  

5.3 Results and Interpretation 

The a n a l y t i c a l  r e s u l t s  f o r  t h e  rock samples are  
i n c l u d e d  i n  h i c  d e s c r i p t i o n s  
f o r  t h e  t h i n  e c t i o n  are 
i n c l u d e d  i n  s a lso  i n c l u d e d  
i n  Appendix 

a l o u s  z i n c  v a l u e s  i n  n a r r o w  
nomalous v a l u e s  were d e t e c t e d  
amples. P e t r o g r a p h i c  s t u d i e s  

were v e r y  u s e f u l  i n  i d e n t i f y i n g  t h e  hos t  rock 
a s s e m b l a g e s  o f  m i n e r a l i z e d  f l o a t  (Ar t -71 ,  1 0 5 )  
p r e v i o u s l y  found i n  Helen  C r e e k .  These  s t u d i e s  

- MineQuest Exploration Associates Ltd. d 
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showed t h a t  m i n e r a l i z a t i o n  is h o s t e d  i n  an  
i n t e n s e l y  a l t e r e d  d a c i t e ,  s imilar  to  t h a t  found o n  
t h e  west s i d e  o f  Helen Creek (ZR-247). A n d e s i t e s  
w i t h i n  t h e  Cadmium Zone were found t o  be a l t e r e d  t 
e i t h e r  a p r o p y l i t  ic  or p r e h n i t e - c a l c i  t e  
a s s e m b l a g e .  The a n d e s i t e s  are commonly 
a m y g d a l o i d a l  w i t h  amygdules  f i l l e d  w i t h  o n e  or more 
of t h e  f o l l o w i n g :  c h l o r i t e ,  c a l c i t e ,  e p i d o t e ,  
q u a r t z ,  p y r i t e  and amorphous hydroca rbon .  

Exploration Associates Ltd. 
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CONCLUSIONS 

The S c r u t o r  Gold claims are  u n d e r l a i n  by 
v o l c a n i c s  and r e l a t e d  s e d i m e n t s  o f  t h e  Lower 
J u r a s s i c  Bonanza Group. The p r o p e r t y  c o n t a i n s  
two p r o m i s i n g  z o n e s ,  t h e  D i s c o v e r y  and t h e  
Cadmium Zones,  which o c c u r  i n  t h e  same p a c k a g e  
of f e l s i c - r i c h  v o l c a n i c  rocks. 

Geochemica l ly  a t t r a c t i v e  g o l d  v a l u e s  o c c u r  i n  a 
v a r i e t y  o f  rock t y p e s  i n c l u d i n g  m a s s i v e  
s u l p h i d e  v e i n s ,  f e l s i c  b r e c c i a  and a n d e s i t e  i n  
t h e  D i s c o v e r y  Zone. 

S e v e r a l  samples o f  a l t e r e d  f e l s i c  v o l c a n i c s  
c o n t a i n i n g  s p h a l e r i t e  ( t o  13% Zn) and 
e x h i b i t i n g  a y e l l o w  bloom of  g r e e n o c k i t e  were 
p r e v i o u s l y  found i n  He len  C r e e k .  Fol low-up 
g e o l o g i c a l  mapping h a s  o u t l i n e d  a zone of 
v o l c a n i c s  on t h e  west s i d e  of Helen C r e e k  which 
are  v e r y  similar to  t h e  m i n e r a l i z e d  f l o a t .  

La rge  areas o f  t h e  property which may b e  
u n d e r l a i n  by f a v o r a b l e  s t r a t i g r a p h y  r ema in  to  
be e x p l o r e d .  

- MineQuest Exploration Associates Ltd. 
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RECOMMENDATIONS 

S i l t  s ampl ing  of He len  C r e e k  and i t s  
t r i b u t a r i e s  s h o u l d  be done  a t  a time when water 
l e v e l s  are low i n  order to  f u r t h e r  d e f i n e  areas 
of i n t e r e s t .  

Deta i led  geological  mapping and rock s a m p l i n g  
s h o u l d  be done  on both  t h e  east  and west s ides  
of Helen C r e e k  i n  t h e  area of t h e  Cadmium Zone 
i n  an attempt t o  trace t h e  f l o a t  found i n  H e l e n  
C r e e k  t o  i ts  s o u r c e .  

Deta i led  g e o l o g i c a l  mapping and rock s a m p l i n g  
s h o u l d  be done  on t h e  D i s c o v e r y  Zone. 

- MineQuest Exploration Associates Ltd. d 
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G EOCHEMICAL A M A L Y S I S  CERTIFICATE .. 

. .  
ICP - ,500 6RAH SMPLE IS DI6ESTEO YITH 3 1  3-1-2 HCL-HNO3-H2O AT 95 DEC. C FOR ONE HOUR AND IS DILUTED TO 10 NL WITH HATER. .. . . . ,.. \TH IS  LEACH IS PARTIAL FOR fill FE CA P LA CR H6 EL T I  B Y AND LlHlTED FOR NL K AND LL. AU DETECTION L l l l l  BY ICP IS 3 PPH. :. I 
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: t  

c- SAMPLE TYPE: PI-ROCK P2-3 SOIL PI -S ILT  LUt ANALYSIS BY AA FROH 10 6MH SAHPLE. 

DHTE RECEIVED:" DE, 15 t'987 DATE REPORT MAILED: ,&& 2/b7 ASSAYER. . &.*DEAN TOYE, C E R T I F I E D  B.C. ASSAYER 
> ' . .  
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', 1. MINEQUEST EXPLORATION PROJECT-SCG F i l e  # 8 7 - 6 1 9 8  Page 1 

... . - . 
SRHPLEl NO. . C~~~~ ZN; A6 N I  CO HN FE AS U AU TH SR CD SB B I  V EA P LA CR tl6 BL TI B 111 NA K Y RUt 

PPI ppn ppn :. 'ppn ppn w n  ppn ppn z ppn ppn PPn w n  ppn PFn ppn PPn ppn I z ppn ppn z PPn z w n  I z 1 ppn PPE 

ZR-231 i z 4 4 .3 1 3 1590 1.32 s 5 ND I 341 1 2 3 IO 19.79 .ole 11 2 .32 I I  .01 3 .OI .08 I I 

,~ '' ;. 5 
!R-2;0 I . 1 8 ; .  '6 ' - - '21 ' - 2  3 10 390 3.95 3 5 ND I 0 1 2 2 91 .95 ,094 9 4 .83 4 .I8 2 1.39 .09 .0Z 1 1 

ZR-232 I 7 14 75 . I  5 17 1673 8.68 2 5 ND 2 22 1 2 2 197 1.78 ,103 7 6 2.31 6 .56 4 3.6? .Ob -01 1 1 
1R-233 1 33 12 855 . I  3 22 I121 6.34 2 5 I D  1 16 3 2 2 154 1.47 .122 10 I 1.53 11 .53 3 2.jl .07 .02 I I 
21-234 1 18 7 62 - 2  6 11 1070 5.41 2 5 ND I E2 1 3 2 81 4.45 .074 6 I 1  1.59 0 .42 4 2 .b3  .05 .03 I 2 

ZR-235 1 76 8 89 . I  52 19 1004 4.38 2 6 WD 1 38 1 2 2 115 2.12 .041 3 43 1.93 16 .37 6 2.74 .10 .07 1 I 
11-236 1 4 7 46 .1 7 55 733 7.60 2 9 ND I 24 1 2 2 119 1.13 .074 3 4 2.01 4 .53 6 2.80 .O? .02 1 I 
ZR-2S7 9 1 7 43 .1 7 21 6 6 3 5 . 7 6  2 6 NO 1 29 I 2 2 1 2 0 1 . 6 0 . 0 8 b  3 3 1 . 7 4  2 .61 4 2 . 7 2  .07 .01 I 1 
211-238 I 2 11 117 . I  3 16 1265 8.38 2 5 ND 2 I6 I 3 2 70 1.05 .IO6 10 4 2.74 6 .48 4 2.30 .10 .01 I I 
1R-239 2 19 3 6 .3 2 2 99 .78 2 5 HD 1 37 1 2 3 19 17.13 .014 2 I .06 1 . I3  4 1.90 .01 .01 1 1 

ZR-240 2 88 5 144 .l 9 16 234 1.68 2 5 ND 1 13 I 2 2 79 8.20 .048 2 3 ,34 2 .39 9 1.47 .02 .01 1 2 
1R-241 2 45 82 544 . I  3 6 122 -97 3 5 NO 4 3 1 2 2 6 .I7 .010 3 2 .I9 2 .02 2 .47 .08 .03 1 I 
1R-242 1 2 2 4 . Z  2 5 79 .46 2 5 ND 3 8 1 2 2 10 2.26 ,029 2 I .05 1 .03 2 .27 .08 .01 1 1 
1R-243 1 1 2 5 .1 1 4 74 .83 2 5 ND 4 I I 2 2 23 .13 .026 11 4 .31 1 .04 2 .4I .OB .01 1 I 
ZR-244 4 38 5 31 .l I 8 226 2.71 2 5 ND I 2 I 2 2 33 .26 ,068 2 2 .79 1 .04 2 1.06 .OB .01 1 I 

ZR-245 2 116 b 32 .f 5 19 309 3.76 56 5 ND 2 2 1 2 2 59 .39 .087 5 7 1.22 4 .20 2 1.62 .08 .01 1 2 
ZR-246 1 29 3 8 . I  1 4 254 2.26 2' 5 ND 1 3 1 2 2 30 .42 .Ob2 5 2 .76 I .08 2 .96 .OE .01 1 1 
21-247 I 2 2 3 . I  1 5 90 .76 3 5 NO 1 2 1 2 2 42 .4l .076 5 3 .71 I .01 2 .53 .09 .01 I 1 
ZR-218 1 1 2 3 .1 1 I 94 1.26 2 5 ND 1 2 1 2 2 12 .32 .071 4 1 .45 I .IO 2 .56 .lo .01 1 3 
1R-240 14 51 11 09 .I 6 11 482 5.72 91 5 WD 2 62 1 2 2 95 $85 .070 6 12 1.96 40 , I4 7 2.98 .I5 .OB I I 

ZR-250 1 2 5 27 .1 3 5 544 3.20 2 5 ND 2 I6 1 2 2 63 .31 ,015 5 2 .89 18 .17 3 1.52 .0E .07 1 I 
STD CIAU-R 18 58 39 131 7.1 67 28 IO68 4.14 42 21 7 39 47 I8 18 21 57 .50 .@84 39 5E .92 177 .07 31 1.96 .07 . I 4  I 1  480 
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ZR-258 2 46 18 102 .5 8 9 337 8.07 8 5 NO 2 8 1 2 2 157 . I 3  ,052 6 30 .42 7 .39 2 10.05 .03 . O l  I 2 
1R-259 I 4 1  I 6  99 .I 8 14 616 9 -37  7 5 ND 2 14 I 2 2 183 .22 ,051 5 28 .43 14 .SO 2 7.00 .03 .O? 1 2 
ZR-269 1 59 15 59 .5 13 9 267 6.78 2 5 NO 2 19 I 2 2 156 .21 .OS5 6 40 .41 16 .39 3 9.29 .03 .02 I 2 
ZR-261 1 54 17 59 .6 9 8 276 7.25 4 5 ND 3 9 1 2 2 174 . I 4  .055 5 38 .35 10 .45 3 9.79 .03 .01 1 I 
ZR-262 I 37 11 J9 . I  15 11 384 8.00 2 5 NO 2 11 1 2 2 155 .22 ,050 5 33 .74 11 .49 2 8.15 -03 .02 1 5 

ZR-?63 1 72 13 314 -6  29 34 I434 6.25 32 5 ND 3 36 1 4 2 143 .82 .064 11 34 1.62 20 .32 4 6.17 .04 .03 1 1 
IR-264 1 46 9 132 .8 IS 21 1844 6.20 5 5 NO 3 23 1 2 2 110 .66 .069 9 31 .69 27 .25 2 8.03 $03 .02 I 3 
ZR-265 2 17 13 SO . 3  6 7 176 8.17 5 5 ND 3 8 1 2 2 216 .10 .040 4 33 .30 8 .46 2 5.07 .03 .01 4 I 
ZR-266 1 31 11 45 . 3  7 5 175 5.86 6 5 NO I I2 I 2 2 96 . I9  .Ob7 8 34 .35 6 .27 3 8.45 .02 .01 2 1 
1R-267 4 74 10 68 . 3  25 15 1008 4.67 6 5 NO 1 43 1 2 2 117 1.19 .050 6 37 1.25 17 .31 4 4.80 .04 .02 1 2 

ZR-?!d 17 120 9 71 .7 21 27 655 5.69 24 7 NO 2 29 1 2 2 132 1.00 .054 8 31 1.07 19 .35 5 4;19 .05 .03 1 1 
ZR-259 12 19 I2 42 .I 7 10 423 6.42 11 5 ND 2 9 I 2 2 I46 .27 .059 B 29 .60 7 .29 2 '5.40 .03 .O? 1 1 
ZR-271 1 28 14 39 .I 8 9 260 6.96 10 5 ND 2 8 I 2 2 142 . I7  .057 7 34 .54 6 .32 3 7.16 .03 .02 3 1 
Zit-271 1 92 I? 86 - 6  25 22 1378 5.52 I2 7 ND 3 27 1 2 2 139 1.19 .I14 12 29 1.29 17 .32 6 4.49 .01 .03 I 1 
ZR-272 I I5 13 28 . 3  3 6 695 7.90 4 5 NO 2 4 I 2 2 134 .08 ,166 5 19 . I 3  4 .35 2 4.41 .02 .02 I 2 

11-273 1 11 17 31 .3  4 7 311 8.17 6 5 ND 2 4 I 3 2 120 .08 .073 6 15 ,46 4 .29 3 5.82 .02 . O l  I 1 
ZR-274 2 40 14 78 .7 9 29 2088 7.81 9 5 ND ' 2 20 1 2 2 114 -88 . I12 11 I 6  1.39 11 .18 8 3.03 .04 .03 I I 
ZR-276 1 19 11 27 . 4  7 5 325 6.78 3 5 ND 2 7 1 2 2 138 . I 8  .059 4 31 .28 6 -37 3 4.48 .02 .02 1 4 
213-277 1 50 11 56 . I  16 I5 714 5.90 11 5 NO 2 12 I 2 2 124 .39 ,113 7 38 .72 12 .36 3 6.95 .03 .01 I 3 
ZR-278 I 15 6 14 .1 4 3 244 5.51 4 5 ND 1 4 I 2 2 83 .09 .037 3 31 . I 4  5 .22 2 4.07 .02 -01  1 2 

ZR-279 1 44 14 49 .7 14 I 4  992 8.47 8 S ND 3 9 I 2 2 174 .23 .OS1 9 54 .47 11 .42 2 5.59 .03 .02 1 1 
ZR-280 1 35 11 30 . 3  9 6 298 7.11 5 5 NO 1 8 I 2 2 128 .20 .033 4 37 .37 7 .34 2 3.76 .03 .02 2 I 
ZR-281 1 48 17 57 .5 I2 9 467 6.97 9 5 NO 2 10 1 2 2 151 .29 .053 6 48 .45 11 . 4 I  4 6.15 .03 .02 I 3 
1R-282 2 68 13 68 .7 15 14 344 7.25 11 5 ND 3 I 1  I 2 2 171 .29 .045 7 54 .47 12 .44 2 5.91 .03 .02 1 I 
ZR-283 12 34 7 24 .2 4 11 3 0 7 4 . 2 1  8 5 ND I 6 1 2 3 80 . 2 5 . 0 3 5  4 8 .20 4 .I5 3 2 . 1 3  .02 .02 I 2 

IR-284 I 17 I 4  24 . 3  4 6 1 1 9 9 . 5 2  5 5 ND 3 6 I 2 2 185 . 1 2 . 1 5 5  3 34 .19 6 .39 2 3 . 9 1  .02 .02 I 8 
ZR-285 6 81 15 105 .8 10 20 194 4.92 17 5 NO 2 10 I 2 2 100 - 2 3  .044 8 28 .39 8 2 5  3 5.09 .03 .02 1 1 
IR-286 2 49 13 41 - 3  8 8 I65 5.04 9 5 ND I 8 1 2 2 98 .?O .041 6 28 .37 6 .26 4 5.87 .02 .01 1 I 
ZR-287 4 155 13 77 .6 11 9 282 6.14 8 5 NO 3 9 I 2 2 112 .26 ,037 5 41 . I 6  7 .34 2 5.89 .03 -01 2 1 
IR-288 2 43 12 34 .6 6 7 214 8.84 13 S NO 3 7 1 2 2 I 6 1  .15 ,033 7 37 .31 6 ,41 2 5.22 .03 .01 I 5 

ZR-289 2 44 9 31 .4 7 6 191 7.60 8 5 NO 2 9 1 2 2 118 .21 .042 5 33 .36 8 .31 . 3 4.23 .03 .02 1 I 
IR-290 3 51 11 39 .5 8 I4 263 8.12 9 5 NO 2 8 1 2 2 197 .I5 .041 7 37 .34 9 .45 3 4.51 .03 .01 1 3 
28-291 3 48 8 38 .I 7 7 190 6.36 8 5 NO 2 6 1 2 2 129 . I 3  .039 6 30 .27 6 .32 2 4.27 .02 .01 2 1 
ZR-292 1 29 12 45 .4 I 1  7 236 5.37 3 5 ID 2 9 I 2 2 129 .?3 .042 5 33 .49 7 .37 3 5.86 .03 .02 I 1 
ZR-293 1 15 14 24 - 2  4 3 101 6.08 8 5 NO 3 6 I 2 2 84 .08 .027 4 27 . I 4  4 .28 3 5.15 .02 .01 I I 

ZR-294 1 13 6 19 .1 4 4 123 5.07 6 5 ID 2 6 1 2 2 107 . I 1  .024 7 18 . I 4  4 .30 2 1.94 .02 .01 I 2 
STD CIAU-S 18 60 37 131 7.3 64 27 1047 4.06 38 23 7 38 49 18 17 21 55 .49 .088 38 59 .91 173 .07 30 1.94 .07 . I 3  12 48 
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SAWLEI  HD CU PB ZN A6 N I  CD IN FE AS U AU TH SR CD SB BI V EA P LA CR I6 EA T I  B A1 NA K Y AUf 
PPI PPI PPI PPI PPI PPI PPI PPI z PPI PPI PPI PPI PPI PPI PPI PPI PPI 1 z PPI PPn x PPI x PPI( z x x PPI PPB 

213-?95 3 57 13 28 .1 5 6 143 8.39 5 5 ND 3 6 1 2 2 171 ,I1 ,066 6 21 .IS 5 .28 3 3.90 -02 .01 1 1 
1R-296 5 75 15 27 .1 9 7 IS5 10.33 2 5 HD 3 8 I 2 2 180 .Ob .O46 7 45 .22 5 .28 3 3.66 .02 .02 1 I 
IR-297 5 29 IO 27 .1 5 7 163 9.38 2 5 NO 2 7 I 2 2 159 .12 .031 6 29 .21 6 .39 5 2.47 .02 .02 1 1 
ZR-298 28 200 18 15 - 1  10 12 210 9.60 6 7 ND 3 8 1 2 2 207 .I9 .OS8 6 43 .31 6 .46 7 5.73 .03 .01 1 2 



IR-251 1 22 10 78 .5 10 16 957 6.38 2 5 NO 2 20 1 2 2 107 1.04 ,099 8 13 1.76 13 .40 P 2.60 .OP .OS 1 2 
1A-252 1 54 9 81 .4 23 15 920 5.27 5 5 NO 1 PO I 2 2 133 2.52 .OS3 5 21 1.40 14 .50 16 3.64 .Ob .02 1 I 
11-253 2 46 6 91 .S 18 26 958 1.22 8 5 NO 2 34 1 3 2 143 1.20 .Ob6 1 23 1.51 13 .4I  3 2.83 .04 .04 1 1 
2R-254 2 38 6 95 .5 13 18 1098 6.69 3 5 Nl l  2 28 1 2 2 115 1.07 .085 7 19 1.87 14 .37 7 3.11 .05 .04 1 1 
2R-255 1 42 0 84 .I 14 18 970 6.51 3 5 NO I 21 1 2 2 114 1.05 .08? 7 18 1.81 I 2  .38 3 2.84 .Oh .03 1 1 

18-256 2 42 11 162 .5 13 17 1204 5-60 8 S NO I 39 2 2 2 107 1.22 .Ob7 8 19 1.52 18 .33 3 3.21 .04 .03 I 1 
11-?57 2 50 6 124 .5 15 20 1143 6.36 5 5 NO I 36 1 2 2 115 1.16 ,072 1 20 1.52 16 .31 4 3.21 -04 .02 I 1 
113-215 3 4b I T  9 1  7 IT 7 16 I !  5 U! ! 17 ! 1 2 !!A ! . ! I  .?or !? ! O  !.?? !3 .!? : !.!? .?! .?I ! 2 
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~ L P ; U  I UK buLU FRCJFEf;;TY : FE'TROGRAFH IC REFURT 
4R.r - 7 I m. 1.4 1'EI'dSEE ..-. I '1 .. .. E- ,..,. .-.. '1'EEEI:) ..... ..... _._ 7 U c I C  ~ I ._.__. TE 

vr3. l  trari i  c r o c k  w i  th occ:asi onal pat(-hes c3.f g r e e n  ch:l o r i  t.e that. m a y  
be a.ft:.er- .for--tner- ma.fics. Clne encJ c3.f the s l i d e  i s  almost m a s s i v e  
spl.1~71 eri i:e 0.1: a p a l  E brcxm c n l  ( x u -  .. 'The rockc i s q u i  t:e r h y o l  i t i c  
i n  appeat-arrce, but  t h i  s may be i 1. l uso ry  due t o  ttie s t r o n q  
a1 t..ei-aticm: tihe a r i q i n a l  te:.:t.~tr-e has been d e s t r o y e d .  The 
m i n e r a l s  i.derit.if i e d  are: 

-- . -..._-. _.._" .--. _.... "..~ - ...-_ 
1dt.i i t t? 3. ~'i t:ensel y a I. t er-ed ! a 1 t:) i t. i z e d  7 1 p r o b a b  1 y 01- i q i n a1  3. y 

A1 kal i .f (31 d5par- ( ($1 b i  t:u) 7!:,% 
L!lJ a t- {I z 1 3 %  
Cti 1 or i t:e 5 7: 
Serici t.e 1 x 
a.!i,f.;~..ck!5 : 

Sfsllaleri t e  1 0% 
Pyt-i te 1% 

ClY.i-C!!2S 
L. i mor) i t e 
R u t i l e  .::: 1 x 

.:; .L 

' T h i s  i s  a t h o r t x q h l y  a l t e r e d  r-cscl:, p r o b a b l y  or-i t : i inall .y an 
ac: i d or :i. n termed i a t  Q par  ph y r  i ,t: i G. v a l  can i c . 1 he *I a 1 b i t: i z at: i an I' 
i c i n t e n s e ,  a1  t:t)oi.rgh the al ter-ati  on m j  n e r a l  s h o u l d  p r o p e r  1 y b e  
c a l l e d  a : i k a l i  . f e l d s p a r ,  s i n c e  i t  is  l i k e l y  t a  c o n t a i n .  some 
apf3V-PCi a t t l  e arno1.tnt t3.f u r t h o c l  CISjC m o l  ecr-11 e. In  t: t.1 i n sect i on , 
all t.l-rat. can be s a i d  attot-ti: the a l k a l i  +t?ldspar- i 5  t h a t  t h e r e  is 
a l r r i c ~ t  rtt3 a n t s r t h i  t:e C C N I I ~ ~ ~ E T ~ ~ .  E::tiric:.k:i an anq1.c;~ c3.f a b o u t  l h  
d e ( ; i r . e e s  1::c)r Y to 0 1 0  and a ( p n ~ . i t . i v e )  2 V  o f  75 degrees i n d i c a t e  
a ~::ornpr.:,si.tion of A n i ) .  T h e r e  is soiiie minor '1patchwc3rIr" a l b i t e ,  
which i a  i r t d i c a t i v e  0.1: weial,: a l b : I t . i z a t i a n ,  b u t  the m a j o r i t y  is 
"iF"r-eqi.\l.iir a l b i t e "  /see cnPy of Lei tch ,  CIMPI Ei.r1 1 . , '74,  1 8 3 1  1 
p ). H 3 , en c: I os e d  , f or d et a i :la 1 . 
ptrenncr-yr:t.s t h a t  have b e e n  corripl etel  y r-el:, 1 aced hv the  v a q u e l  y 
ti61iriritlt.d Iio i..trttwinnetJ '~ i r r -egc t la r -  a l b i t e " ,  a+ten a5 smal 1 
s u b y r a i r r ~  t h a t  ii7dit:ate i n t e i i c e  a l k a l i  f e l d s p a r  a 1 t : e r a t i a n .  'The 
qt-'ot..rrridma~;5; .f el idspars may riot t3e clt-ri  te 10 i n t e n s e l  y a1  tet-eecl, 
t..in.l.er=,s ttiey were o r i q i n a l  l y  p l a q i o c l a s e  rnicrol i t e s  ( i . f  the 
p r o t a l  i t t t  was ei m i  I ar  t n  tihe antlesi t:es d e s c r i b e d  e a r l  i et- .from 
t .he propw-.ty i n  mj/ r - epur t  cfatecl Jan. 1 1  15'88) . In the l a t t e r  
case 1:hey would h a v e  been s1:rongl v a1 t.et-ed, t o  change t h e i r  
ehaprs t..o inc3r-P eqt..tan t .  It see in^. i n o r e  1 i Ice1 y, thoi-tqh, to jucfqe 
by the s%ina:l I amount o.f r-entnarlt misf: 1 tz si t e a  (fiOW patches 0.f 
cl11 ori te,. ser ic i te ,  qt-tar-trl: and o p a q u e  Fe-"l'i o x i d e s  s u c h  as 
r r - i t i  le  a::, tr\int..ite ( J r ia i f ' iS ,  abaut. 15 inicu-ans (11' l e s ~ . j  that: t h i 5  
r-oc:k v ~ a s  i r r i  t j . a l l y  I ~ ~ T ' E L ?  +elsic t:har\ iR-236, p e r h a p s  a d a c i t e .  

ser-Sci t:.e and t.racc5 0 . F  opaclt..ms ( p y r i t e  and 1 i m o n i t . r )  . Thin  
v e i n l e t s  0.f carbonate arid se r ic i  I:.@? p l u s  same c h l o r i t e ,  appear 
t c 3  be la ter- .  

'The nmi r )  ma55 o f  sphal eri t:e i E red-brown t o  v e l  ~ O V J  or even  
i :n la i . r r le~;s~  f s r m i n g  g r a i n s  up -to seve ra : t  millimeters i n  s i z e .  
I t  is appar-er1t.l.y c u n t r o l l e d  aloncq . f r a c t ~ t r e ~  w i t h  a s s a c i a t e d  . 

qt-mrts: and ~ h l t w i  ta (tAe latter- i d e n t i c a l  t o  t h a t  r e p l a c i n g  
mafic sit.es.,) ., 5 c 3  the cl.ilor-it:e/'serici t:e a l t e r a t . i o n  of the r-acI: is 
presi-ttnahl y contemporarteui.ts w i  t:tt n j ine ra l  i z a t i  on, a1 thor-tgh a1  k a l  i 
f el. dq:)tu- a I  t:er-at i (xi may be ear  I. j. er si r i t e  the sphal eri t e  s e e m 5  
t:o r e p l a c e  i t )  . P y r - i t e  ( 3 c t u r - s  as s e p a r a t e  subhmfral to c u b i c  
q r a i n s  o f  arot.rnd 0" 29 iwn cfiarnet:ar-, s c a t t e r - e d  thr-o~tcyh t h e  rock 
c3.f ten as r e p 1  acemerits c3.f 1na.F i t: !zj. t:.es, and a5 very .f i ne g r a i n s  
less thar-1 0. 05 mm a c r - m s s  i 1-1 t h o  quar-tz v e i  131. etri. The pyr i te i s 
oc:t:asicm~blly o x i d i z e d  to l i m o n i t e  at: it.a m a r g i n s ,  arid t h e r e  is 
nsi.rior- t r w n ~ ~ : ) ~ r t : . e d  I i n r o r i i  te along srme f r a c t i . r r e s .  

'1 h er- e w er e c ~ r  i q i n a I 1 y p 1 aq i oc I a se 

PI few t h i n  q u a r t z  v c i r t l e t s  cross t h e  51 i d e ,  s(me w i  t:h minor 
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t e r - m e c l i  ate a n i c ,  c u t  by 

a whj 1:e c:a1cite and brown s p h a l e r i t e  h r - ecc i a  ne twork .  P y r i t e  
occiws ae; dics;emina.t:ed, s e p a r a t e  .from t h e  s p h a l e r i t e  i r i  the wall 
r o c k .  "l'l~e i ~ i i ~ \ e r - a l c 3 l j ~ , t  i r ; :  

I C9 f\l k a l  i f e l d s p a r  (A1 b i  t:.e) .5JL 
Quat-' t:, z 1 0% 
Car- bona . te  si: 
Chl o r i  t e  3% 
Pw- i 1:. e 2 ;; 
R u t i  I e, sphefiq 2% 

Ec!X'c c 1. a ..-. :!!E i!! 5 
C a l c j  t e  1 0% 
Sptial. er i te 1 :3 x 
'The r-ocl: i n i  t i  a1  1 y had p h e r i o c r y s ~ k ~ ,  0.f p l  a q i  ocl a5e a b o u t  1 mm 

l o n q  arid s l i g h t l y  sinal ler ma+ic p h e n o c r y s t s  i n  a groundmass  of 
p l a q i o c l a E e  microl i tes  less t.han 0. 1 mm l o n q  p l u s  i n t e r s t i t i a l  
q u a r t z  arid lesser m a f i c  (nor) c h : l o r - i t e ) .  

t.tiat of f\R"1.-.'71.: t .her-e i s probahl  y no anor-t.tri te rm:L ecule, and 
pwas i  b l y  ziiqr1i.f i c a n t  (b!..tt i .uimeasurable wit:hout a m i c r o p r o b e )  
o r thoc1a f ; e  trioleci~le. 'The i ndex  of  raSrac t ion  i s  %e55 t h a n  t h a t  
n+ qc.rav-t:: and extri.nct:.iorr a n q l e s  . f o r  'Y'."..!:)10 and Z."'.!X)1 a r e  ahot.rt 
15 d e g r e ~ ? ~ .  arid 11 degt-ees  r e s p e c t i  vel y. i n d i  c a t i  nq An5. ' l h e r e  
is  (3111 ye vaque, i l .X--def ined  ,twinriirlq o c c a s i o n a l l y  p r e s e n t .  The 
gr-ar..wdma!as . f e l d ~ ~ p i w  i e  pt-obab:L.y s i n i i  1ar3 althor-rgh . t h e  g r a i n s  are 
too  mal :I. t:o deter-rnirte .t:hei r- composi t.i on Caveraqe 1 e s s  t h a n  ( 3 .  1 
rrlrn 1 . 

T'I.iel..c> i 5 1 ess qr.rat-t:.r i n . t l~e  yror..tndrnass of t h i  E. v o l c a n i c ;  
what: t:.I.\et-e is9 forms sn1aI1 in t : e r - ! s t i t i a I  g r a i n s  l ez .5  t h a n  O.C)!T mm 
a c t - o s s  i n  c jenera l  . "I tie qroi.w~clriiass i r, niai n l  y corrtpased of  
f el clspar bi.rt: t:here a r e  5 1  so m i  liar aniounts; 0.f c a r b c m a t e ,  
c:tilori te., sp f i e r i e~ ' ? )  and cqiaqt..rar> si..ictt as r u t 1  i e  arid p y r i t e .  
These forfir ver-y mral 1 g r a i n s  up t o  abo~r t ;  0.(35 mrn across, and 
p r n b a b l y  represent al t:errd caa+ic: remnarit:s i n  t h e  qr-or..mdrnaas. 

t h i s  r - c x l f  tihatr i n  /VTI"T'-'71 now marked hy s c a t t e r e d  i r r e q u l a r  
b l  otcties composed of  . f i  n e -g ra i  nad c a r b o n a t e ,  s p h e n e  (7) and 
opac~l.iEs 

'The 1.w-eccia m a t r i x  i 5  made i.tp o f  c a r b o n a t e  CcaXci te,  t h a t  
react .s r e a c l i  l y  t o  c o l d  di1cct.e h y d r o c h l o r i c  a c i d )  s p h a l e r i t e ,  
ancl pyr-i . te.  l h e r e  are  a lso  u c c a ~ j . o n a l 1 . y  s m a l l  amounts  of 
q u a r t z  and c h l o r i t e .  'The s p h a l e r i t e  fo r ins  s u b h e d r a l  g r a i s  
ave r -aq inq  less t h a n  0 . 5  nrm a c r n s s ,  and has a b r i g h t  red-brown t o  
ye1 law ccJ1oi.w- arid i n t e r n a l  r e f  l ec t ior t s?  almost i d e n t i c a l  t o  t h e  
s p h a l e r i t r  i n  {.ART-71. The c a l c i t e  f o r m s  coarse, rhoriibic q r a i n s  
up to Eitweral m i  11 iuieter-5 across. P y r i t e  i n  b o t h  t h e  b r e c c i a  
m a t r i x  and t h e  wall rock is ar rhedra l  t:o ~ j u b h e d r a l  . +or-mincg 
a g g r e g a t e s  JAF) tc3 2 inm l o n g  coapused  of g r a i n s  abuut 0. 5 mm or 
1 e95 acr~19.5, 

compare  t h i  s o n e  w i t h ,  t h e r e  i 5 a chance t h a t  t t i i  5 spec imen 
m i  yht: trave b e e n  d e v e l  oped by al terat  i on of a si m i  1 at- 
i n te r rnedi  ate  v o l  c a n i  c: , ur pcir.tiap!z ofic somewhat more f el s i  c. 'The 
1 es=.er amor.tnt of rli.rarl:z arid (green col o1.w sr..tcagest t h i  5 spec imen 
c4as or i  g i rial. 1 y 1 ess ac-i d l:.I-iari /.iR'T-71 , p t x s i  b l  y a claci t e  or  
andesi te ,  E o k I i  t h i  5. and AR"I-71 5 t i c 3 w  a c l i  sti n c t  I acl.: 0.f t h e  
ptre!hri i .te a1 t:erat i on t h a t  c h a r - a c t r r  i ?: ed t h e  ZR-ser i es. 

"I he 6 1 1  Ifat i .f el dapat- i s an ' I  i r r e q u l  ar  a1 b i  te" v e r y  si  m i  1 ai- t o  

' T t t e r ~  were 1 e55 a t w i d a n t  ancl 5fn131 1 er niaf  i c p h e n o c r y s t s  i n  

A1 t.houqt-r I no l o n g e r  Imve the t h i n  s e c t i o n  f o r  ZR-236 t o  
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C l h i  t e ,  i r t t e n c e l y  a l b i t i z e d  -fe:Lsic v o l c a n i c  w i t h  a b u n d a n t  

silial 1 w h i t e  a l b i t e  p h e n o c r v s t s  and l a r q e r  p a l e  ye1 low-green 
p a t c h e s  o+ c h l  o r i  %e and opaqt-ws a+ ter ma+ i c p h e n o c r y s t s .  T h e r e  
a r e  a1 so many v u g s  whi c h  may a]. sa r - r p r e s e n t  a1 t e r - ed  ma+ i c si tes. 
I n  t l i i n  s e c t i o n ,  title i i t i n e r a l s  a r - e :  

,-)e. 

0 .. 
/.\I kal i f e l d s p a r  (ptienocir.yct:sl L.JL 

.J!J% 

Chl ori  t:e 1 0% 
C a r b o n a t e  (dol  orai te or -  a n k c r i  te)  J /e 

Chart z 5% 
Ser ic i  t e  1 7: 
6pttenr; C7or s p h a l  t:r-i t e )  1% 
Fc-Ti a:.: i d e s  ( o p a q u e s )  2% 
P y r i t e  1% 
P1 a g i w c l  ase p l . i enoc rys t s  and s h a r d s  r a n q i n q  f r o m  about 0 . 3  

g r o1.t n d rn a s s ) 

c =I 

t o  1. inin h a v e  been c o n v e r t e d  .to an a1 kal i f e l d s p a r  p r o b a b l y  
s owew t i  er E c 1 ose t. o a 1 b i t. e I: e:.: t j. n c t i an an q 1 e 5 ar  e L'"'.O 1 O= 1 6 

a i q n i f  icarit. componertt o f  or-t:t.ioclasje rnn1eci.tl.e i n  t.tie a1 t e r a t i o n  
.f el d s p a r  5 sarne of i .t:. i s the v a q u e l  y t . w i  rined "i r r e q u l  at- a1  b i  te" 
i n  cmall z i rb -q ra ins  i n d i c a t i v e  0 . F  s . t r n n q  a l t e r a t i o n .  A l l  t h e  
f e l d s p a r -  i s  f:leckerd b y  v e r y  . f i n e  {5-1(.3 micron  s i z e )  se r - ic i te ,  
whi e1.t g e n e r  a1  1 y accorrtpan i es al ti i tr i "L a.t i on. 

'This  spec in ten  h a s  a ci is t . inct :Ly t:i.1+~faceou5 a p p e a r a n c e ,  d u e  t o  
the pre~,er ice o f  o b v i o u s  br-oken s h a r d s  of p% a q i  ocl ase i n  a wide  
r a n g e  of s i z e s  arid l a r g e  .fraqrnerit.s af mixed a c i d  v o l c a n i c  
1 i .tholc3g.y. "l1ies.e . fragrnertts  r a n g e  up t u  a c e n t i m e t e r  acr-055 ancl 
are t h e m s e l v e s  s t r o n g l y  a l b i t i z e d .  'The g roundmass  is similar 
t:.u t h a t  0.f A R ' l - 1 0 5  i n  beinca alrawst e n t . i r e l y  a l k a l i  , f e l d s p a r ,  
w i  t.h an1 y rnfi not- q u a r t z  , but. t h e r e  was nu rrtafi c csmporiertt i rt t h e  
ar-c:mridtnass c3$ trhi 5 spec] .  men. Fel clspar g r a i n s  a v e r a q e  a b o u t  0. 05 
1n1n 1 C N I  CJ . 

For-rriw ma.f ics are now r-ep1 a c e d  by semi --npaqt.ie masses o f  
cti lori  t.e, car-bnnatr ; ,  and ver-y .f i ne - -q r i~ ine r J  Fe- 'Ti  a x i d e s  w i t . t i  
rniiior an~ouiiks  of ~ 3 i . t l . f  icle, al l af : ,par~!n t . ly  pyr-i te. '.rhe ca r -b rma te  
daerj not react to cold cii :lt.tt.e l iydrochlar-ic a c i d  atid may b e  
clc31orfti t:e c 3 r  anker-ite. Sorite were c1uit.e 1.arge  ( 1 . 1 ~  tc:,  2 mm) , and 
t h e  shapes of  some sr-tqqest t h e y  may h a v e  been  h o r n b l  ende .  

The o r i q i n a l .  cor i ipos i t ion  of the rock wa5 p r n b a b l y  a f e l s i c  
,k.o irikermtxiiat:e c r y s t a l - l  i t h i c  tu++ p e r h a p s  dacitic or e v e n  
a n d e s i t j c  s i n c e  t h e r - e  was c o n s i d e r a b l e  ma+ic p r -e sen t .  I t  is 
p r e s e n t 1 y  h a r d  to s a y  how much, :i.f a n y ,  t:::.-.feld!spar t h e r e  may 
have been o r - i q i n a l  l y ,  bt .1 . t  there p r n b a b l y  wa5 none ,  s i n c e  i f  
t . l - t c w e   as i t :  Mould h a v e  a l t e r e d  d i f f e r e n t l y  f rom t h e  
p l . a c j i o c l a ~ e .  'Thus i t  is u n l i k e l y  this rock was a r - t i y o l i t e  he fo r -e  
a l ter -a t ion .  (In the o t h e r  hand ,  i t  is a lso  u n l i k e l y  it. wa5 
der-ivccl .f r - c m  a r o c k  si m i  1 ar- t o  i R - - 2 3 r i  ut- 24Cj. 

t c 3  t h i s  rock, but: s i i l + ' i d i z a t i o n  tias b e e n  minor  ( t h i s  is common 
w i t t i  a l b i t i c  a l t e r a t i o n  i n  my e ? : p e r i e n c r ) .  

deg rees . ,  Z.'.'.o(",l=:L .. - .  4 c ieqrees ,  i n d i c a t i n g  An(.)). T h e r e  may b e  a 

'There hac, p r o b a b l y  b e e n  s i q n i f i c a n t :  a d d i t i o n  of s o d a  INa2U) 
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Green ,  m i l d l y  a l t e r e d ,  a m y g d a l o i d a l  i n t e r m e d i a t e  v o l c a n i c  

w i t h  a b u n d a n t  y e l l o w - g r e e n  e p i d o t e  c h l o r i t e  q u a r t z  amygdules  and 
occa5icmal p l a g i o c l a s e  p h e n o c r y s t s  set i n  a f i n e  g r a i n e d  
c h l o r i t i c  m a t r i x .  P y r i t i c  arnygdules  up t o  2 c m  across a re  
p r e s e n t .  The m i n e r a l s  i d e n t i f i a b l e  i n  t h i n  s e c t i o n  are: 

P1 ag i oc 1 ase: 01 i goc 1 ase , An 10- 1 5  
P h e n o c r y s t  5 15% 
M i  c r o p h e n o c r y s t s  (g roundmass )  35% 

Chl or i t e  25% 
E p i d o t e .  . 13% 
Q u a r t z  3% 
Opaques (Fe-Ti ox i d e s )  .-%A 
Biot i te  2% 
Sphene  1% 
G a r  n e t  (3  1% 
P r e h n i t e  1% 
P y r i t e  1% 

7. 

The rock; o r i g i n a l l y  c o n k i s t e d  of  s m a l l  p l a g i o c l a s e  p h e n o c r y s t s  
up t o  a b o u t  1 t o  2 mm l o n g ,  and  s q u a t  m a f i c  p h e n o c r y s t s  
( p o s s i b l y  a u g i t e )  of  s i m i l a r  s i z e ,  i n  a m a t r i x  of  t h e  same p l u s  
o p a q u e  o x i d e s  and  sphene .  The matrix is a t y p i c a l  i n t e r g r o w n  
mesh of t h e  p l a g i o c l a s e  mic ro l i t e s ,  w i t h  i n t e r s t i t i a l  m a f i c s  now 
r e p r e s e n t e d  by c h l o r i t e  and  h e m a t i t e - d u s t e d  e p i d o t e ,  p l u s  t h e  
a c c e s o r y  o p a q u e s .  Amygdules a r e  f i l l e d  by  i n t e n s e l y  p l e o c h r o i c  
y e l l o w - g r e e n  e p i d o t e ,  c h l o r i t e ,  and  q u a r t z ,  w i t h  occasional 
p y r i t e  and  a e u h e d r a l ,  almost i s o t r o p i c ,  h i g h  r e l i e f  w i t h  z o n i n g  
a r o u n d  its m a r g i n s  s u g g e s t i v e  of  g a r n e t .  

P1 aqicrcl  ase  compusi t i o n  is d i f f  iciilt t o  d t e r m i n e  a c c u r a t e 1  y 
beca,i.ise o f  t h e  s m a l l  size a f  t h e  q r a i n s  and  t h e  a l t e r a t i o n ,  b u t  
a p p e a r s  t o  now b e  i n  t h e  sodic  o l i g o c l a s e  r a n g e .  A c e n t e r e d  
f i girre shows t h e  e:.: t i  n c t  i on a n g l  es Y~"OlC)=lO d e g r e e s ,  Z."001=8 
d e g r e e s , ,  or Anl2;  a n o t h e r  p o o r e r  f i g u r e  s u g g e s t s  X " O O l =  1C) 
d e q r e e s ,  or An17. An o p t i c  a ~ i 5  f i g u r e  shows t h a t  t h e  2 V  is 
close t o  90 d e g r e e s .  The An15 c o m p o s i t i o n  s u g g e s t e d  by t h i s  
d a t a  h a 5  p r o b a b l y  been  s h i f t e d  t o w a r d s  a l b i t e  by  t h e  p r o p y l i t i c  
a l t e r a t i o n  v i s i b l e  i n  t h e  spec imen .  A l t e r a t i o n  of  t h e  
p l a g i o c l a s e  g r a i n s  is almost e n t i r e l y  t o  f l e c k 5  of  c h l o r i t e  and 
g r a i n s  a+ epidote. 

O r i q i n a l  m a f i c  p h e n o c r y s t s  are now c o m p l e t e l y  r e p l a c e d  by  a 
c o m b i n a t i o n  of  c h l o r i t e ,  e p i d o t e ,  and  minor  q u a r t z .  S i n c e  t h e s e  
a r e  t h e  m i n e r a l s  making up t h e  amygdules ,  i t  is l i k e l y  t h a t  t h e  
m a f i c s  w e r e  a l t e r e d  a t  t h e  same t i m e  a5 t h e  amygdules  w e r e  
formltd. The s h a p e  of  t h e  m a f i c  relics is s u g g e s t i v e  of  o r i g i n a l  
cl i n a p y r o x e n e  p h e n o c r y s t s  r a t h e r  t h a n  h o r n b l e n d e .  Some of t h e  
r e p l a c i n g  e p i d o t e  has a s t r o n g  d u s t i n g  by r e d  ? h e m a t i t e  which 
m a k e s  them l o o k  r e d  i n  hand spec imen .  

C h l o r i t e  r e p l a c i n g  m a f i c s  i5  d e e p  g r e e n  and  m o d e r a t e l y  
p l e o , c h r o i c .  I t  f o r m s  s c a l y  masses of f i n e  f l a k e s  of  0.01 t o  
0.05 mm l e n g t h  i n  amygdules ,  b u t  is o f t e n  f i n e r  where  r e p l a c i n g  
maf i c m i  n e r a l s  and  groundmass.  

across t h e  s l i d e ,  o c c a s i o n a l l y  r e p l a c i n g  p a r t s  of m a f i c s  or 
p l a g i o c l a s e s .  T h e r e  a re  a l so  w e l l - d e f i n e d  t h i n  (0.1 mm)  v e i n l e t s  
of  p r e h n i t e  as w e l l ,  which cut even  p y r i t e  i n  amygdcrles and a re  
prob.ab1 y d u e  t o  r e q i  o n a l  lower g r e e n s c h i  st metamorphism. The 
b i o t i t e ,  t h o u g h ,  c o u l d  b e  i n d i c a t i v e  of  h y d r o t h e r m a l  a l t e r a t ion .  

The rock c o u l d  h a v e  been  a b a s a l t i c  a n d e s i t e  o r i g i n a l l y ,  now 
a l t e i r e d  t o  a t y p i c a l  l o w e r  g r e e n s c h i s t  or p r o y l i t i c  a s s e m b l a g e  
of  c h l o r i t e ,  e p i d o t e ,  and p r e h n i t e .  The p r e s e n c e  of  t h e  y e l l o w  
b i o t . i ' t e  and  t h e  g a r n e t  are  anomalous.  

I r r e g u l a r  v e i n l e t s  of  an u n u s u a l  y e l l o w  b i o t i t e  a n a s t a m o s e  
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Grey-green s t r o n g l y  altered ? i n t e r m e d i a t e  v o l c a n i c  w i t h  
v e i n l e t s  t o  breccia  n e t w o r k  of b l a c k  c a r b o n .  T h i n  v e i n l e t s  of 
p y r i t e  c r o s s c u t  t h e  c a r b o n a c e o u s  ne twork .  Amygdules s imi l a r  t o  
those i n  ZH-236 are  f i l l e d  w i t h  c a r b o n a t e  and  q u a r t z .  I n  t h i n  
s e c t i o n ,  t h e  r o c k  can  be  s e e n  t o  b e  t h e  same a5 ZH-236, s i n c e  
t h e  textlire is p r e s e r v e d  and is i d e n t i c a l ,  b u t  t h e  m i n e r a l o g y  is 
q u i t e  d i f f e r e n t :  

CF P r e h n i  t e  dd% 

E p i d o t e  (or H e d e n b e r g i t e ? )  25% 
C a r b o n a t e  ( ca l c i t e )  7% 
Fe-Ti oxides 7% 
Q u a r t z  . . 9% 
P y r i t e  1% 
Carbon 2% 

T h i s  is a v e r y  i n t e r e s t i n g  t h i n  s e c t i o n .  CSlthough t h e  hand 
s p e c i m e n  looks t o  b e  a f i n e - q r a i n e d  p h y l l i c  a l t e r a t i o n ,  i n  t h i n  
s e c t i o n  t h e  e n t i r e  rock h a s  been  r e p l a c e d  by  p r e h n i t e  w i t h o u t  
a n y  d i s t u r b a n c e  of o r i q i n a l  t e x t u r e .  What is e v e n  m o r e  unusua l  
is t h a t  t h e  p r e h n i t e  is i n  l a r g e  domains  t h a t  are o p t i c a l l y  
c o n t i n u o u s ,  so t h a t  scores or h u n d r e d s  of  t i n y  p l a g i o c l a s e  
microli tes of  t h e  o r i g i n a l  rock h a v e  been  r e p l a c e d  by o n e  l a r g e  
( u p  t o  s e v e r a l  m i l l i m e t e r  d i a m e t e r )  g r a i n  of  p r e h n i t e  which c a n  
b e  s e e n  w i t h  t h e  n i c h o l s  c r o s s e d .  I n  p l a n e  l i g h t ,  hwoever ,  t h e  
p r e h n i t e  c a n n o t  b e  s e e n ;  o n l y  t h e  o r i g i n a l  t e x t u r e  of t h e  rock, 
w i t h  p h e n o c r y s t s  and  microlites of  p l a g i o c l a s e ,  p l u s  
i n t e r s t i t i a l  e p i d o t e  and  o p a q u e  oxides, c a n  b e  s e e n .  

t h e y  may r e p l a c e )  of c lear  p r e h n i t e ,  which h a v e  n o t  formed by 
s i m p l e  r e p l a c e m e n t  of  t h e  o r i g i n a l  rock i n  p l a c e ,  are common 
throiqtiai-t t  the r a c k .  A t  t h e  c e n t e r s  of some of t h e s e  there are 
e u h e d r a l  c a l c i t e  g r a i n s  ( t h e  c a r b o n a t e  reacts s t r o n g l y  t o  c o l d  
d i l u t e  h y d r o c h l o r i c  a c i d ) ,  and  s o m e  q u a r t z .  T h e s e  g r a i n s  are up 
t o  s e v e r a l  m i  11 imeters across a1 so. 

of t h e  same coarse p r e h n i t e  and  c a r b o n a t e  w i t h  minor  q u a r t z .  By 
c o m p a r i s o n  t o  t h e  s imilar  b l a c k  s u b s t a n c e  i n  Z H - Z ~ O C ,  which w a s  
s u b j e c t e d  t o  X-ray a n a l y s i s j ,  t h e  b l a c k  material i n  t h e s e  
b recc ia s  is p r o b a b l y  also amorphous c a r b o n .  

T h e  p r e h n i t e  shows moderate  b i r e - f r i n g e n c e  (up to  second 
o r d e r  g r e e n ) ,  m o d e r a t e l y  h i g h  r e l i e f  (lower t h a n  e p i d o t e ) ,  
p a r a l l e l  e x t i n c t i o n ,  and  p o s i t i v e  b i a x i a l  f i g u r e  of  v a r i a b l e  ZV. 
I t  i s 1 ength- f  a s t  , and  o c c a s i o n a l  1 y shows t h e  s h e a f  -1 i ke 
a g g r e g a t e s  t h a t  are desc r ibed  as "bow-t ie"  s t r u c t u r e .  

f i n e - g r a i n e d , .  a v e r a g i n g  0.02 mm i n  l e n g t h .  I t  f o r m s  s t u b b y  
p r i s m a t i c  c r y s t a l s  w i t h  p a r a l l e l  t o  s t r o n g l y  o b l i q u e  e x t i n c t i o n  
( u p  t o  40 d e g r e e s ) ,  h a s  s t r o n g  p o s i t i v e  relief e v e n  a g a i n s t  t h e  
p r e h n i t e ,  and  l o w  t o  moderate b i r e f r i n g e n c e  ( l o w e r  t h a n  
p r e h n i t e ) .  I t  is s l i g h t l y  yellow-brown or g r e e n i s h  c o l o u r e d ,  
b u t  n o t  v i s i b l y  p l e o c h r o i c .  I t  o b v i o u s l y  t a k e s  t h e  p l a c e  of  t h e  
m a f i c  m i n e r a l  i n  t h e  o r i g i n a l  r o c k  or t h e  c h l o r i t e  and e p i d o t e  
i n  ZR-236, b u t  i t  c a n n o t  b e  i d e n t i f i e d  p o s i t i v e l y  w i t h o u t  X-ray 
a n a l  y s i  9 .  Anothe r  p o s s i  b i  1 i t y  would b e  h e d e n b e r g i  t e  (Ca-Mg 
c l i n o p y r o x e n e )  . 
a n d / o r  i l m e n i t e  i n  t h e  o r i g i n a l  rock. 

of ca l c i t e  and  p r e h n i t e  t h a t  c u t  t h e  rock. I t  i5 a p p a r e n t  t h a t  
t h e  w e h n i t e  a l t e r a t i o n  is a s s o c i a t e d  w i t h  t h e  m i n e r a l i z a t i o n .  

V e i n l e t s ,  and  p a t c h e s  ( ? o f t e n  s h a p e d  l i k e  amygdules ,  w h i c h  

The b l a c k  breccia ne twork  of  v e i n s  is p r i n c i p a l l y  composed 

The m i n e r a l  t e n t a t i v e l y  i d e n t i f i e d  as e p i d o t e  is v e r y  

Opaque o x i d e s  are p r o b a b l y  t h e  r e m n a n t s  of  al tered s p h e n e  

The c a r b o n  and  p y r i t e  are c l o s e l y  a s s o c i a t e d  w i t h  t h i n  v e i n s  
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LJh i t e  p r e h n i t e - c a l c i t e  v e i n  i n  s t r o n g l y  p r e h n i t e  a l t e r e d  
Bonanza v o l c a n i c ,  s i m i l a r  t o  t h a t  d e s c r i b e d  i n  ZR-236 and 24CJa. 
'There is n o  c h a n g e  i n  rock t y p e  i n  t h e  s a m p l e s  s u b m i t t e d ;  t h e  
a p p a r e n t  c h a n g e  t o  a r h y o l i t i c  a p p e a r a n c e  is d u e  s o l e l y  t o  t h e  
p r e h r i i t i c  a l t e r a t i o n .  The s i g n i f i c a n c e  of  t h e  h y d r o c a r b o n  i n  
t h e  v e i n  and  a l t e r a t i o n  a s s e m b l a q e  is n o t  o b v i o u s .  Mine ra logy  
of  t h i s  spec imen  is similar t o  t h a t  o f  t h e  p r e c e d i n g ,  ZH-240a: 

f+ehni t e  fiO% 
C a r b o n a t e  ( C a l c i t e )  30% 
Hedenberg i  t e  (7Datol i t e  or Pectol i te)  10% 
Hydrocarbon 3% 
f3'yr-i t e  . 2% 
f'e-Ti ox i d e s  2% 

C h a l c o p y r i t e  <; 1% 
U u a r t z  <: 1% 

'The w h i t e r ,  m i l k y  areas of  t h e  v e i n  t u r n  o u t  t o  b e  t h e  
p r e h n i t e ,  which is c l o u d y  i n  t h i n  s e c t i o n  compared  t o  t h e  clear 
c a l c i t e  f o r m i n g  t h e  clearer areas o f  t h e  v e i n .  The c a l c i t e  h a s  
many l a r g e  5-phase ,  i .e. COZ-bearing, f l u i d  i n c l u s i o n s  i n  i t .  
I t  is  also a p p a r e n t  i n  t h i n  s e c t i o n  t h a t  t h e  main p r e h n i t e  p h a s e  
of  a l t e r a t i o n  is o u t  of  e q u i l i b r i u m  w i t h  r e s p e c t  t o  t h e  l a t e r  
c a l c i t e - p y r i t e - h y d r o c a r b o n  v e i n i n g  t h a t  crosscuts i t .  T h i s  
v e i n i n g  is accompanied  by r e c r y s t a l l i z a t i o n  of  t h e  p r e h n i t e ,  
f i r s t  t o  a c lear  p r e h n i t e  (i.e. w i t h o u t  t h e  f i n e  d u s t - l i k e  
i n c l u s i o n s  t h a t  c l o u d  t h e  o r i g i n a l  p r e h n i t e  b u t  still w i t h  t h e  
s a m e  o p t i c a l  o r i e n t a t i o n )  and  t h e n  t o  a f i n e - g r a i n e d  m a t  o f  
f l a k e s  t h a t  look like sericite b u t  c a n  b e  s e e n  t o  a c t u a l l y  be 
preh i i i  te. 

'There is a close a s s o c i a t i o n  be tween  t h e  s u l f i d e  and  
t h e  h y d r o c a r b o n ,  a l t h o u g h  much of  t h e  h y d r o c a r b o n  is b a r r e n  of  
i n c l i r s i a n s  of  s u l f i d e .  Most of  t h e  s u l f i d e  is p y r i t e ,  either a s  
f i n e  g r a i n s  a b o u t  0.1 mm i n  d i a m e t e r  b u t  i n  a g g r e g a t e s  t o  a 
m i l l i m e t e r  or so, or a s  coarse e u h e d r a l  g r a i n s  u p  t o  1 mm 
across. The c h a l c o p y r i t e  f o r m s  a n h e d r a l  g r a i n s  u p  t o  0.5 mm 
l o n q ,  and  is associated w i t h  a v e r y  l i t t l e  q u a r t z  ( t h e  o n l y  
qua r t z :  s e e n  i n  t h e  s e c t i o n ) .  T h e r e  is a t race  of  g a l e n a  ( 1  g r a i n ) .  

'The h y d r o c a r b o n  is p r e s e n t  i n  v e r y  f i n e  g r a i n s  o f t e n  
sub-rnicron i n  s i z e ,  or i n  a g g r e g a t e s  t o  almost a m i l l i m e t e r  
acro!ss. I t  is c l e a r l y  a s s o c i a t e d  w i t h  t h e  later s t a g e  of 
alteration and recrystallization of  t h e  m a s s i v e  prehnite in the 
v e i n ,  o n l y  o c c u r r i n g  i n  t h e  c a l c i t e  or o t h e r w i s e  c lear  p r e h n i t e  
or t h e  f i n e  f l a k y  p r e h n i t e .  

i d e n t i f y  i t  a5 m o d i f i e d  f rom a v o l c a n i c  s imi la r  t o  t h a t  s e e n  i n  
Z R - 2 3 6  and 240a: i n  p a r t i c u l a r ,  t h e  a b u n d a n t  f i n e  o p a q u e  
r e m n a n t s  (of  Fe-Ti o x i d e s  and  s p h e n e ,  p r o b a b l y )  and  t h e i r  
p a t t e r n  a r e  d i s t i n c t i v e .  The rest o f  t h e  altered rock is now 
compcxed of  medium-grained p r e h n i t e ,  calci te ,  g r a i n s  of  t h e  f i n e  
miner-a1 t h a t  p r o v e d  d i S f i c u l t  t a  i d e n t i f y  i n  ZR-24Oa ,  and  f i n e  
n e e d l e s  of  a n o t h e r  u n i d e n t i f i a b l e  m i n e r a l  (or p o s s i b l y  t h e  same 
m i n e r a l ,  1 m i c r o n  t h i c k  by 10 to 20 l o n g ) .  T h i s  m i n e r a l ,  ' 

t e n b t i v e l y  i d e n t i f i e d  as  e p i d o t e  i n  ZH-24Oa is c o a r s e r - g r a i n e d  
i n  240b,  s t r o n q l y  c o n c e n t r a t e d  i n  t h e  h i g h l y  a l t e r e d  w a l l r o c k ,  
and  coarser i n  t h e  v e i n  ( b u t  still o n l y  up t o  0.1 mm l o n g ) .  By 
a s s o c i a t i o n  w i t h  t h e  p r e h n i t e ,  i t  m i g h t  b e  a n o t h e r  h y d r o u s  
c a l c i u m  s i l i c a t e  s u c h  as p e c t o l i t e  or d a t o l i t e  (which  is 
b o r o n - b e a r i n g )  , b u t  t h e  h i g h  r e l i e f  m o d e r a t e  b i r e f r i n q e n c e ,  and  
o b l i q u e  e x t i n c t i o n  ( a b o u t  45 d e g r e e s )  are more s u g g e s t i v e  of  a 
c a l c i u m  c l i n o p y r o x e n e  l i k e  h e d e n b e r q i t e .  Only  X-ray d i f f r a c t i o n  
c o u l d  c o n f i r m  t h i s ,  i f  i t  becomes n e c e s s a r y  to .  know. 

'The a d j a c e n t  a1 t e r e d  w a l  l r o c k  shows  enough t e x t u r e  t o  
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The black unidentified material from the veins in this 
sample series wa5 subjected to X-ray diffraction analysis (the 
actual material came from a separate sample). It is black: and 
brittle, but quite hard (difficult to crush in an agate mortar), 
with a distinctive conchoidal fracture. 

The X-ray pattern shows the broad, diSfuse peak from 22 to 
28 degrees two theta expected of amorphous hydrocarbon, with the 
peak intensity at 25.5 degrees. Two other sharp peaks at 13.8 
and 32.25 degrees remain unidentified. The strong rise in 
backqround towards 5 degrees two theta is probably caused by 
stra~ght reflection of X-rays at this glancing angle of 
i nc i cjence. 

:in summary, this is quite an interesting suite of samples 
from a mineralogical point of view, although it i5 harder to say 
if they have economic importance. The veining and alteration, 
which appear in hand specimen to be normal quarts-calcite-minor 
sulf  de, turn out to be prehnite-calcite-pyrite-hydrocarbon. 
The :significance of the black amorphous hydrocarbon is not 
obvious, although carbon is known as a potential trap for gold 
in solution. If there is datolite present, the indication of 
boron would also be signi+icant for gold exploration, but I 
think it more likely that the mineral present in ZR-240a and b 
50 far unidentified with certainty is hedenbergite. 

Although there may be rhyolites present nearby, there are 
none in this suite of samples. In actuality, the apparent acid 
appearance of some of the samples is caused by alteration; not 
the bleaching due to quartz-sericite alteration so commonly 
seen:, but prehnite-calcite alteration, with more normal 
propylitic alteration (ZR-236)  farther away from the vein (thin 
prehriite veining Qccurs even in this specimen) . 

Craig H.B. Leitch, P.Eng. 

January 11, 1988. 
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STATEMENT OF QUALIFICATIONS 

I ,  L i n d a  J. L e e ,  h e r e b y  c e r t i f y  t h a t :  

1. I ism p r e s e n t l y  employed by MineQuest  E x p l o r a t i o n  
A s s o c i a t e s  L t d .  as a G e o l o g i s t .  

2.  . I a m  a g r a d u a t e  of t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia 
(B.A.Sc . ,  G e o l o g i c a l  E n g i n e e r i n g ,  1985) and am 
p r e s e n t l y  e n r o l l e d  i n  an  r4.s~. program a t  t h e  
U n i v e r s i t y  of C a l g a r y .  

3 .  I have  c o m p l e t e d  6 s e a s o n s  of m i n e r a l  e x p l o r a t i o n  i n  
B r i t i s h  Columbia.  

S i g n e d :  
L i n d a  J. Lee 

Dated  a t  Vancouver ,  B.C. t h i s  
8 9  d a y  of f i d  , 1 9 8 8  - 

F0226 
J a n u a r y  88 

- MineQuest Exploration Associates Ltd. 
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STATEMENT OF OUALIFICATIONS 

R.V. Longe, h e r e b y  c e r t i f y  t h a t :  

I ism a c o n s u l t i n g  g e o l o g i s t  w i t h  a b u s i n e s s  o f f i c e  a t  
31:L Water Street ,  Vancouver ,  B.C. V6B 1B8 

I a m  P r e s i d e n t  o f  MineQues t  , E x p l o r a t i o n  Associates 
L td  . , a company p e r f o r m i n g  g e o l o g i c a l  c o n s u l t i n g  and  
c o n t r a c t  e x p l o r a t i o n  s e r v i c e s  f o r  t h e  m i n e r a l  
e x p l o r a t i o n  i n d u s t r y  . 
I ism a g r a d u a t e  o f  Cambridge U n i v e r s i t y ,  ( B O A .  Hons. ,  
1 9 6 1  N a t u r a l  S c i e n c e s  Tripos,  Pa r t s  1 & 2, Geology)  
and of M c G i l l  U n i v e r s i t y  (MoSc., 1 9 6 5 ) .  

I i3m a F e l l o w  o f  t h e  G e o l o g i c a l  A s s o c i a t i o n  of 
Canada ,  a member of t h e  C a n a d i a n  I n s t i t u t e  o f  Mining  
and M e t a l l u r g y ,  and o f  t h e  A s s o c i a t i o n  of 
P r o f e s s i o n a l  E n g i n e e r s  o f  B r i t i s h  Columbia.  

I have  p r a c t i s e d  my p r o f e s s i o n  as g e o l o g i s t  f o r  o v e r  
20 y e a r s .  

The i n f o r m a t i o n  used  i n  t h i s  report is based  o n  
s e v e r a l  v i s i t s  to  t h e  property,  and d i r e c t i o n  of t h e  
wo:rk d e s c r i b e d  i n  t h i s  and p r e v i o u s  p rograms .  

7 

- MineQuest Exploration Associates Ltd. / 

R.V. Longe, P. Eng 

Dated a t  Vancouver ,  B.C. t h i s  
- 3 1 s t  d a y  o f  J a n u a r y ,  1988.  

Ref:  F0122 
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Cost Statement 
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APPENDIX IV 

COST STATEMENT 

SCRUTOR GOLD CLAIMS 

F e e s  and  Wages 

A.W. Gou::lay 
L. Lee 
2. Rebic 
J. Porteir  
P. F r i e l e  
C. Russe:Ll 

1 d a y  @ $385 $385.00 
5 d a y s  @ 235 1,175.00 
4 d a y s  @ 335 1,340.00 
4 d a y s  @ 135 540 00 
4 d a y s  @ 135 540.00 

0.4 d a y s  @ 220 88.00 

$4,068. 00 $4,068.00 

D i s b u r  semen t s 

R e n t a l  v e h i c l e s  
F u e l s  and l u b r i c a n t s  
T a x i s ,  p a r k i n g  
EIQ f i e l d  equ ipmen t  c h a r g e s  
Groceries 
Food, accommodat ion 
Gener a1 isuppl i e s 
Geochemical  a n a l y s e s  
Th in  s e c t i o n  a n a l y s e s  
Te lephone  
C o u r i e r ,  p o s t a g e  
R e p r o g r a p h i c s ,  i n  house  
Reprog r aph  i c s 
Xerox, i n  house  
Maps 
Report Word P r o c e s s i n g  
D r a f t i n g  
P r o j e c t  Management 

$ 582.76 
104.65 
141.75 
128.00 
33.77 

182 64 
92.21 

806 25 
220.00 
30.62 
71.62 
15.00 
24.76 
35.00 
8.48 

150 00 
315 00 
294 . 25 

$3,236 -76 3,236.76 

$7,304.76 

- MineQuest Exploration Associates Ltd. 








