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Grey B r e c c i a ;  -- many l a r g e  c l a s t s  (5-20 cm d i a m e t e r ) ,  l a r g e r  
---Up - 

~ l a s t s  o f t e n  show i n c i p i e n t  h r e c c i a t i o n  (nar row c r o s s c u t t i n q  -- - - - - --- - 

zones of f i n e  g r a i n e d  b r e c c i a )  i n t o  s m a l l e r  c l a s t s .  Larger  - . . . - - - -- - -- -- -- 

~ l a s t s  o r i g i n a l  1 y  andes i  t o ? ,  medium t o  c o a r s e  porphyri  t i c  
. 

t e x t u r e ,  t a b u l a r  p l a g i o c l a s e  phcnoc rys t s  a l t e r e d  t o  yc l low 

o r  green  c l a y s .  Large c l a s t s  s e p a r a t e d  by p a l e  grey  t o  dark 
-- 

grey  b r e c c i a  ( c o l o u r  v a r i e s  w i th  c l a y  and p y r i t e  c o n t e n t )  
-- - 

with  c l a s t s  i n  1 cm o r  lower s i z e  r ange ,  m a t r i x  suppor ted  

( l o c a l l y  c l a s t -  suppor ted  over  s h o r t  i n t e r v a l s ) .  C l a s t  

a l t e r a t i o n  produces p a l e  cream r ims  wi th  dark  c o r e s  i n  I n r q e r  
- --- - 

c l a s t s  (bo th  a r e a s  s i l i c e o u s ) ,  s m a l l e r  c l a s t s  e n t i r e l y  cream, 
- -- 

and second type  of s m a l l e r  ~ l a s t s  a l t e r  e n t i r e l y  t o  g y c y - _  -- -- -- 

green  c l a y ;  wide v a r i a t i o n  i n  c l a s t  roundness  and s p h e r i c i t y ;  
-. 

m a t r i x  mos t ly  rock f l o u r  w i th  v a r i a b l e  c l a y  and s i l i c a  contcnt  

P y r i t e  c o n t e n t  l o c a l l y  heavy i n  m a t r i x ;  a l s o  occurs dissem- 
- --- 

i n a t e d  i n  ~ l a s t s  and a s  f i n e  r i m s  around ~ l a s t s  and narrow 
-- - 

v e i n l c t s  c u t t i n q  c l n s t s .  Loca l ly ,  minor chalcedony i n  matr i - 7 .  
-- 

Typc 7 Rrccc i a :  broken,  low recovery .  S t r o n g l y  bleached hy -- -*---.-.- -- --- - -- - -- --- 

wea the r in9  clown t o  npproximntcly 9  m .  r l a s t s  i n  two d i s t i n c t  



r o c k ;  p h e n o c r y s t s  a l t e r e d  t o  ye l low-qreen  c l a y .  F r a c t u r e s  - - - - - - - - - 

a t  15-20' t o  C.A. and 7 ? O  t o  C . A .  a t  9 .10 m ,  9 .50 m w i t h  

o x i d i z e d  s u r f a c e s .  G r a d a t i o n a l ,  weakly  banded c o n t a c t  a t  

9 .80 ~h t o  Type 1 B r e c c i a  below. 

Type 1 B r e c c i a :  s m a l l e r  c l a s t s  ( 2  cm o r  l e s s )  a l t e r e d  g r e y -  

g r e e n  o r  cream c o l o u r s  i n  g r e y - g r e e n  m a t r i x .  Low c o n t e n t  
-. - 

oE p y r i t e  i n  m a t r i x .  S e v e r a l  s h o r t  i n t e r v a l s  o f  Type 3  
-- 

B r e c c i a  ( s i l i c a  r i c h ,  d i f f i c u l t  t o  d i s t i n g u i s h  c l a s t  e d q e s  

from m a t r i x ,  approx .  0 . 3 %  f i n e  d i s s .  p y r i t e ) .  O c c a s i o n a l  

c o l o u r  b a n d i n g  i n  Type 1 m a t r i x  - d e f i n e d  by changes  i n  

p y r i t e  and s i l i c a  c o n t e n t ,  q e n e r a l l y  35-45' t o  C . A .  S g c t i o n  

i s  s t & n g l y  f r a c t u r e d  a t  35-50° t o  C . A ;  most  f r a c t u r e  

s u r f a c e s  o x i d i z e d  o r  show c l a y  gouge.  Narrow p y r i t e  r i m s  on -- .-- 

~ l a s t s  a t  10 .40  (Type 3 )  and 11.40-12.20 (Type 1) .  -- 

Type 3  B r e c c i a :  s h a r p  u p p e r  c o n t a c t  ( c o l o u r  and  t e x t u r a l  -- 

c o n t r a s t ) .  M o t t l e d  g r e y  a p p e a r a n c e  o v e r a l l ,  i n c i p i e n t  

b r e c c i a t i o n  w i t h  s i l i c e o u s  o v e r p r i n t ( ? ) ,  m a t r i x  and c l a s t s  

have  s i m i l a r  c o l o u r  and c o m p o s i t i o n .  P y r i t e  more abundan t  
- - 

t h a n  i n  Type 1 B r e c c i a  - c l a s t  r i m s ,  i n  h a i r l i n e  f r a c t u r e s  
-- 

(60-65' t o  C . A . )  and v e i n l e t s ,  r e p l a c i n g  p h e n o c r y s t s .  

Minor c o l o u r  z o n i n g  o f  c l a s t s .  Loca l  minor  p a t c h e s  o f  Type 1 - -  

B r e c c i a  i n f i l l  between l a r q e r  ~ l a s t s .  A t  14 .85  m ,  5  crn ~ l a s t  

o f  a l t e r e d  p o r p h y r i t i c  a n d e s i t e ( ? )  - p h c n o c r y s t s  a l t e r e d  t o  
- - - -- 

yellow-brown c l a y .  W e l l - f r a c t u r e d  a t  30-70' t o  C .A.  1,ower 
-- - 

c o n t a c t  t r a n s i t i o n a l  t o  Type 1 B r e c c i a  (55O t o  C.A;) p y r i t e  

c o n t e n t  1-1 .5%.  

-. 

Type 1 and Type 3  B r e c c i a s  Tn te rbanded :  a l t e r n a t i n g  s h o r t  ---- - 

(20-30 cm t r u e  w i d t h )  s e c t i o n s  w i t h  c o n t a c t s  45-55' t o  C.A. - -- - 

Type 1  s e c t i o n s  r e l a t i v e l y  c l a y - r i c h  w i t h  abundan t  s m a l l  
- -  - 

( l e s s  t h a n  5 m m )  cream o r  q r c y - q r e e n  c l a s t s  i n  d a r k  g r e y  

m a t r i x ;  l o c a l l y  c r u d e l y  handed o r  bedded.  Type 3  s e c t i o n s  
- 

p a l e ,  low c l a y  c o n t e n t ,  h i g h e r  s i l i c a  and p y r i t e  ( 0 . 5 % )  
- - 

t l ~ a n  'l'ypc 1  , ma t r i x - p o o r  o r  o v e r p r i n t e d  h . 7  s i l i c i f i c a t i  on 

h i ~ t  c? a s t s  morc nhlli oils 2 n d  n1;lt.r-i x  qcncr; . l  1 y morc ahi~nr lnnt  
.... .....-.-......-.-..... --- ........- .- . . . - .  .-.......... 



Type 3  B r e c c i a :  c l a s t s  d ?  :net, v a r i e t i e s  o f  p o r p h y r i t i c  

a n d c ' s i t e  (2 -5  c m  r a n q c ,  u p  t o  20 c m ) .  P a t c h e s  o f  m a t r i x  -- - -- - 

l o o k  l i k c  f i n e - g r a i n c d  Type 1 ,  o f t e n  w i t h  Abundant  p y r i t c .  

L a r g e  c l a s t  b r o k e n  by 5 mm v e i n s  o f  Type 1 b r e c c i a .  

Type 1 B r e c c i a  a s  15 .20-15.60  b u t  f e w e r  l a r g e  c l a s t s .  

Upper a n d  l o w e r  c o n t a c t s  90"  t o  C .A.  Type 3 b r e c c i a  
-. 

d e v e l o p e d  i n  p a l e  p i n k  l a p i l l i  t u f f  (down t o  1 7 . 3 0  m ) ,  t h e n  
-- 

s h o r t  mixed s e c t i o n  w i t h  l a r g e  ~ l a s t s  a n d  some Type 1 b r e c c i a ;  

t h e n  ( 1 7 . 7 0 - 1 8 . 0 0 )  m o s t l y  i n  a l t e r e d  p o r p h y r i t i c  a n d e s i t e .  
. - 

. A t  16 .90 -17 .07 ,  l a r g e  a n g u l a r  c l a s t s  o f  t u f f  b r e c c i a t e d  by 

. Type 1 m a t e r i a l ,  t h e n  r e b r e c c i a t e d  a n d  o p e n  s p a c e s  f i l l e d  

b y  q r e y  handed  s i l i c a  ( b a n d i n s  a n d  l a t e r  c r a c k i n q  mav 

i n d i c a t e  q e l  s i l i c a )  and  m i n o r  w h i t e  c h a l c e d o n y  i n  v u q s .  

P a l e  q r e y  q r e e n  s o f t e r  c l a s t s  ( p y r i t e  c u b e s )  i n t r o d u c e d  w i t h  

Tvnc 1 h r e c c i  a  O r  n o s s i  b l v  w i t h  l a t e  s i . l i c a .  

- Type 1 n r c c c i a  a t  t o p  a n d  b a s e  h u t  c e n t r a l  s e c t i o n  
-- - 

r c s e n i l ~ l e s  Type 3  ( h a n d e d  1 1 "  t o  C . A . ,  Type 1 b r e c c i a  w i t h  
. -- -- - .- 

a l t e r a t i o n  o v e r p r i n t ) .  F r a c t u r e s  n e a r  l o w e r  c o n t a c t  30-45' 

t o  C . A . ,  p a r a l l e l  t o  c r u d e  s t r a t i f i c a t i o n  d e f i n e d  by  chanqcq  
.- 

i n  c l a s t  s i z e  a n d  i n  c l a s t  a b u n d a n c e .  
-- 

Type 2  B r e c c i a  - d a r k  m a t r i x  w i t h  a b u n d a n t  v e r y  f i n e -  
-- 

g r a i n e d  p y r i t e  e n c l o s e s  a b u n d a n t  s t r o n g l y  a l t e r e d  p a l e  
-- 

c ream ~ l a s t s  o f  v e r y  v a r i e d  s i z e s  a n d  s h a p e s .  L a r g e r  c l n s t q  

( 5  c m  max. d i a m . )  a r e  a n g u l a r ,  low s p h c r i c i t y ,  h a v e  a l t e r c d  
.. -- 

p a l e  r i m s ,  f r e s h e r  c o r e s ;  i n c l u d e  f l o w  banded  r h y o l i t e  and  
- - -- 

p o r p h y r i t i c  a n d c s i t e .  D i s t i n c t  b a n d i n g ,  d e f i n e d  by  v a r i a -  

t i o n s  i n  p y r i t e ,  c l a y ,  s i l i c a  c o n t e n t  o f  m a t r i x ;  b a n d s  c u r v e d ,  
- 

1 mm t o  2  c m ,  a t t i t u d e  f r o m  s u b p a r a l l e l  t o  45"  t o  C . A .  



'I'ypc I  - T y e  nrcccin T r a n y i t i o n  11 c r  s e c t i o n  d o g n n n t l y  - --=.--=- :- 
Type 1 w i t h  n a r r o w  s e c t i o n s  o f  Type 2 .  C o r e  b a d l y  b r o k e n  

e s p .  i n  c l a y - r i c h  z o n e s  n e a r ,  b a s e  o f  i n t e r v a l .  S e c t i o n  .- 

2 1 . 0 0 ' -  2 1 . 2 5  l o o k s  l i k e  Type 2  w i t h  "Type 3 o v e r p r i n t "  - 

( s i l i c i f i c a t i o n ) .  A t  2 2 . 3 0  i n  1 0  cm s e c t i b n  o f  Type 1, 

f r a c t u r e  s u r f a c e  a t  25O t o  C..A. h a s  common p y r i t e  c u b e s  

( p a r a l l e l  t o  h a n d i n g  a n d  - c o n t a c t  t o  Type 2  h e l o w ) .  S i m i l a r l y  - 

a t  2 1 . 9 5 ,  s h a r p ,  c u r v e d  c o n t a c t  b e t w e e n  Type  l / T y p e  2 ,  s u h -  

p a r a l l e l  t o  C.A. 
-. 

- - 

C o b b l e  B r e c c i a  - u n u s u a l  f a c i e s  o f  c l a s t s  i n  2-20 c m  r a n g e ,  
- - 

m o s t l y  a l t e r e d  p o r p h y r i t i c  a n d e s i t e  ( v a r i e d  t e x t u r e s ) .  

Dominant  m a t r i x  i s  p y r i t e - r i c h  a n d  v i r t u a l l y  f r e e  o f  c l a s t s ;  

v e r y  f i n e  g r a i n e d ,  l a m i n a t e d  p y r i t e  a n d  g r e y  s i l i c a .  Occa- 
- -- 

s i o n a l  m a t r i x  a r e a s  a r c  s i m i l a r  t o  Type 2  b u t  s t i l l  p y r i t c -  

r i c h  a n d  ~ l a s t - p o o r .  I n f e r r e d  S L O W  p r e c i p i t a t i o n  i n  o p e n  
-- - 

s p a c e s  b e t w e e n  l a r g e  c l e s .  Some s lump  a n d  o f f s e t  f e a t u r e s  -- -- - 

i n  p y r i t e - s i l i c a  a r e a s ;  s e d i m e n t a t i o n  a n d  q e l  f e a t u r e s ?  
-- 

O v e r a l l  60-70% ~ l a s t s  a n d  30-408 m a t r i x ;  o v e r a l l  p y r i t e  
-- 

a b u n d a n c e  10-158.  A t  22 .50 ,  l a r g e  p o r p h y r i t i c  a n d c s i t e  -- --- . 

c l a s t  shows i n c i p i e n t  b r e c c i a t i o n  ( h y d r o f r a c t u r i n g ? )  w i t h  
-- - 

l o c a l l y  a b u n d a n t  p a l e  b l u e  c h a l c e d o n y  f i l l i n g  s m a l l  o p e n  
- -- - 

s p a c e s .  E l  s e w h e r e  mi n o r  c h a l c e d o n y  o c c u r s  a t  b l e b s ,  c l  a s t  
-- 

r i m s  a s s o c i a t e d  w i t h  p y r i t e - s i l i c a  a r e a s .  P a c i e s  i s  

3 5 - .  

-- 

matrix-supported a b o v e  becoming  c l a s t - s u p p o r t e d  a t  b a s e .  
- . . 

-- 

- 

-- 

- 

1 24.75 .  Minor  ch rome-g reen  c l a y  on  f r a c t u r e  s u r f a c e s  a t  

- 

- 

--- 

I Type 2  B r e c c i a  p r e d o m i n a n t  - m i n o r  s e c t i o n s  s i m i l a r  t o  

- - 

- - 

10 
- - 

- - 

- - 

- - 

-~ - 

- - 

- - 

- - 

--  

- - 

- - 

- - 

- - 
-- 

N o t e  u n i d e n t i f i e d  b l a c k  m i n e r a l  as  r a r e  t h i n  l a m i n a e  
.- 

( 0 . 5  mm o r  l e s s )  b e t w e e n  c l a s t  a n d  p y r i t e  h a n d s .  Hydro- 

f r a c t u r i n g ( ? )  w i t h  p y r i t e - s i l i c a  f r a c t u r e  f i l l i n g  a t  

Typc 1  B r e c c i a  and  s h o r t  p i c c c s  o f  p u m i c c / l i t h i c  t u f f  ( a t  
-. 

25.70  ; a s  u p p e r  p a r t  o f  u n d e r l y i n g  u n i t ) .  Type  2  h a s  some 
--- - - - - - -- 

~ l a s t s  u p  t o  5 c m  a n d  ( ~ 2 . 4 5 )  r e b r e c c i a t e d  v o l c a n i c  c l a s t  

( 2 n d  c v c n t  broke c h s t  s o  a l t e r a t i o n  r i m  now s e e n  on  o n e  



q r e e n  c o l o u r r g c n e a l  weak p r o p y l i  f i c a1  t e r a t i o n  

( d e u t e r i c ?  Always m a t r i  x - s u p p o r t e d .  V a r i e d  c l a s t  s i  z e  -- 

and t y p e .  Ye l low-qrecn  a l t e r e d  flattened pumice  f r a q m e n t s _ -  

common i n  t o p  1 . 5  m ( g e n e r a l l y  1-2 c m  l o n g ) .  L i . t h i c  i'raqz- 

m e n t s  a l l  s i z e s  u p  t o  2-3 c m ,  v a r i e d  l i t h o l o q i e s / t e x t u r e s ;  

m o s t l y  d a c i t c - a n d e s i t e  v o l c a n i c s ,  w e l l - r o u n d e d  ( 7 - 9 1 ,  

s p h e r i c a l  ( 7 - 9 ) .  w i t h  n a r r o w   ale r e a c t i o n  r i m s .  M a t r i x  o f  

a s h  a n d  t i n y  r o c k  f r a g m e n t s .  P y r i t e  t h r o u g h o u t  f rom 0 . 0 1  t o  
- 

0 . 5 % ;  commoner a n d  i n  l a r g e r  g r a i n  s i z e  i n  z o n e s  o f  l a t e r  

a l t e r a t i o n .  T u f f  a l w a y s  much f r e s h e r  t h a n  b r e c c i a  s e c t i o n s ;  

o c c a s i o n a l  b r e c c i a  c l a s t s  i n  t u f f .  T u f f  shows c r u d e  
- - 

s t r a t i f i c a t i o n  s u b p a r a l l e l  t o  C.A.  - -. - 

Green  C r y s t a l  T , i t h i c  Ash T u f f :  y e l l o w - g r e e n  c o l o u r ,  domi- -- - 

n a n t l y  c o a r s e  a s h  t u f f  w i t h  a b u n d a n t  f iamme, 

a p p r o x i m a t e l y  1 0 %  s m a l l  l i t h i c  f r a q m e n t s  ( v o l c a n i c s ;  u n d e r  

5 m m )  a n d  o c c a s i o n a l  l a r q e r  v o l c a n i c  ~ l a s t s  ( 5  mm t o  5  c m ) .  

M a t r i x  o f  a s h  a n d  g l a s s  s h a r d s ,  now d e v i t r i f i e d  o r  a l t e r e d .  

Fiamme and  o t h e r  q l a s s y  m a t e r i a l  a l t e r e d  t o y e l l o w - b r o w n  

c l a y  (Mont M o r i l l o n i t e  ? )  Upper 1 5  c m  l o o k s  l i k e  m i x t u r e  

o f  t u f f  w i t h  Type 1 b r e c c i a  m a t e r i a l .  

Dark Green  C y r s t a l  L i t h i c  T u f f  - c o r e  d e t e r i o r a t e s  after 
-. -. .- - - 

d r i l l i n g  h e c a u s e  o f  c l a y  m a t r i x .  O c c a s i o n a l  l i t h i c  f r a y -  

m e n t s  t o  1 0  c m ;  mos t  l i t h i c s  u n d e r  2 cm down t o  l e s s  t h a n  
-- - 

1 mm. C l a s t s  d o m i n a n t l y  w e l l  r o u n d e d ,  h i g h  s p h e r i c i t y .  

M i n o r . a l t e r a t i o n  a t  r i m  o f  l a r g e r  c l a s t s  ( a l m o s t  a l l  i d e n t i -  

f i a b l e  a s  v a r i e t i e s  o f  a n d e s i t e - d a c i t e  v o l c a n i c s ) ;  s m a l l  

c l a s t s  ( u n d e r  5  m m )  u n i d e n t i f i a b l e  ( c a n n o t  s e p a r a t e  t i n y  

r o c k  a n d  c r y s t a l  f r a g m e n t s ) .  M a t r i x  o f  mixed a s h  and  g l a s s  
.-. - 

w i t h  v a r i a b l e  m o d e r a t e  amounts  o f  c l a v  a l t e r a t i o n  c a u s i n q  

c o l o u r  c h a n g e s  f rom d a r k  g r e e n  t o  p a l e r  y e l l o w - q r e c n  s h a d e s .  

S t r o n q e s t  a l - t e r a t i o n  f r o m  31.30-32.00;  s h a r p  t o p  a n d  b o t t o m  
-. 

c o n t a c t s ,  l a t t e r  h a s  c l a y  qouqe  on f r a c t u r e  a t  70' t o  C.A. 

From 32 .00 -32 .51 ,  m o s t l y  f r e s h e r  t u f f  a s  a b o v e  b u t  n e r h a n s  

somc mi ainq w i t h  q r c y  h r c r c i  n m a t c r i  a1 ; -?re becomcs had1 y 
- - - - - - - - - - - - - -- -- - -- - -- - -- - - - -- - -- - -- - - 
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D ~ . : ~ c I ~ ' I I ~ ~ ~ I ~ N / N ~ ~ I ' c c :  
--- - -- -- - .  

-- Grcy R r e c c j a  - s h a r p  . b u t  n o n - p a r a l l e l  u p p e r  and  l o w e r  con- - 

t a c t s  ( u p p e r  20" t o  C . A . ,  l o w e r  50"  t o  C.A.)  Immedia t e  

. ~ 

PRINCIPAL U N I T  
. . . . - . .. -- . -- - - -- - . - 

u p p e r  c o n t a c t  i s  0 . 5  cm band o f  "we lded"  ( g l a s s y ,  d l a y -  

a l t e r e ' d )  h r c c c i a  w i t h  r o d d i n q ,  s l i c k e n s i d e s  on s u r f a c e .  
-- 

Rot-h c o n t a c t s  a r e  1 5  cm wide  ~ o n e s  o f  crrev'b'reccia ( l i k e  

f i n e  g r a i n e d  v e r s i o n  o f  Type 2 ) .  Crude  b a n d i n g  p a r a l l e l  t o  

e x t e r n a l  c o n t a c t s .  Most c l a s t s  u n d e r  3  m m ,  r a r e l y  t o  1 c m .  

S m a l l  p y r i t e  b l e h s  ( c l a s t s ? )  common. C e n t r a l  s e c t i o n  i s  

r a t h e r  t y p i c a l  b l e a c h e d - l o o k i n g  Type 3 w i t h  some l a r g e  
- 

c l a s t s  ( t o  7  c m )  showing  i n c i p i e n t  b r e c c i a t i o n  and  l a r g e  
-- 

a r e a s  o f  s m a l l e r  ~ l a s t s  masked by c l a y - s i l i c a  o v e r p r i n t  ( ? )  

L o c a l l y  h i g h  p y r i t e  c o n t e n t  a s  n a r r o w  z o n e s  i n  m a t r i x ,  o f t e n  
-- 

o c c u r r i . ; , ~  a r o u n d  1 . a r q e r  cl a s t s .  

A l t e r e d  Green  C r y s t a l  T , i t h i c  T u f f  - e s s c n t i a l l v  a s  i n t c r v a l  

27.74-32.53 wi.th c l a y  a l t e r a t i - o n  a s  31 .30-32.00 .  Some 
- .  

v a r i a t i o n  i n  c l a s t  t y p e  and  abundance  n o t  s e e n  h e f o r e  ( e . 9 .  - - 

a b u n d a n t  s m a l l e r  a l t e r e d  c l a s t s  be tween  3 4 . 5 0 - 3 5 . 1 0 ) .  

No te :  some m i x i n g  w i t h  Type 2 b r e c c i a  m a t e r i a l  f rom 3 6 . 4 5  - 
downwards,  p a r t i c u l a r l y  2  c m  c l a s t  a t  36 .63  o f  v e r y  f i n e -  

g r a i n e d  banded p y r i t i c  b r e c c i a  w i t h  o n e  n a r r o w  p y r i t e -  

s i l i c a  band  showing  l a m i n a t i o n  on 0 . 1  mm s c a l e  a n d  " g e l -  
-- - - 

d e s i c c a t  11 c r o s s - f r a c t u r i n g " .  No te :  a t  36.79-37.00,  zone  

o f  b l a c k  g l a s s y  ( c h i l l e d ? )  t u f f  w i t h  mos t  c l a s t s  u n d e r  2  mm 
-- - 

( r a r e  1 c m  c l a s t s ) .  Upper c o n t a c t  n a r r o w ,  q r a d a t i o n a l ,  
-- 

1 5 "  t o  C.A. Lower c o n t a c t  i~ b r o k e n  c o r e ,  seems g r a d a t i o n a l  -- 

w i t h  some " v e i n i n g "  ( r e m n a n t  a r e a ? )  o f  b l a c k  m a t e r i  a 1  i n  
.- 

a l t e r e d  q r e e n  t u f f  be low.  

. 

Type 2 B r e c c i a  - b a d l y  h r o k c n  and  s h e a r e d  a t  35"  t o  C.A. 
- 

L o c a l l y  a b u n d a n t  p y r i t e  i n  1 - 2  mm v e i n l e t s ,  f r a c t u r e  

f i l l i n n . ;  ( p r e - s h e a r ) ,  and  some 1-2 cm w h i t e  q u a r t z  p a t c h e s  
------A -- - 

( v e i n  b r o k e n  by s h e a r ? )  r a w e r  20 cm i s  s i n g l e  a l t e r e d  

p o r p h y r i t i c  a n d e s i t e  c l a s t  w i t h  n a r r o w  p y r i t e  r i m ;  l o w e r  

c o n t a c t  i s  45"  t o  C . A .  a l o n q  c l a s t  e d q e .  T h i s  j n t e r v i l  may - 

b e  n l a r q c  b r c c c i  a c l a s t  w i t t i i n  t h e  t u f f .  

G ? - ~ n n  C r y s t a l  T , : l  l i i c  A s h  T11f f - e s s c n t i  ; : 1  ?., n f i n c - q r a i n r r l  -- ---.-.,--- .-----.-- --.- --," . . .-.- - - -- -. -. . .- .-. ,--. ~ . 

( v c r n i o n  O F  ? C .  5 ? - - 1 . 7 .  71 i l n i  k .  1:11rIi ror-c ! . , 7 l y  T .  .,. , I I I - I > , I ,  i ~ ,  
- --- 



I I E S ( X ~  ITIOIJ/IJO'~'ES 
-- -- - - - - - - -- - 1 c i a  m a t e  a 38.30-39.10 apparently as piece of breccia - - - - - - - - - - - - 

with ~lasts to 4 cm incorporated by tuff. T m s t  core: 

39.30-33.60. 
-- 

Grey Rreccia - apparently Type 2 breccia with bleaching 
-- 

upper contact 20" to C.A. Large clasts predominant 
-- 

(0.5 - 5 cm) - single large clast (30 cm) shows incipient 

brecciation. Matrix of tiny rock fragments with variable 
- 

pyrite-silica-clay. Sharp lower contact 55' to C.A. (with 
.- 

very broken core below). 

Green Crystal Lithic Tuff - similar to both 26.52-27.74 and 

37.67-39.80 tuff units with ranqe of clnst sizes typical 
-- - 

of both these units. Much of core is fractured. broken. 

Rubble and clay zone between fractures 50-60° to C.A. at 

Oxidized Breccia - strongly oxidized (white-pink-red-purple), 
. - 

often vuggy and leached, versions of Type 2 and 3 Rrecciaq. 

Siliceous appearance from removal of much clay but little 

or no addition of silica. Deqree of oxidation is variable - - -- -- - 

and fracture-controllec'1; some sectionsstill show dsrzi-gycy --- 

pyrite-silica matrix, becoming gradually dominant from 

54.10 downwards. Oriqinal textures obscured by hemamjte, 

limonite, leachinq, clay removal. Ton contact shows 

immedi-ate sharp green-orange colour chanqe in tuff but tuff- 

breccia contact is lost in next 20 cm of orange-buff-white -- 

gouge and rubble; suspected fault. Fracturing in upper 5 m -_______ -- 

primarily on surfaces between 25-50' to C.A. (sometimes 
- - 

two intersecting sets at 40-50' to C.A.) with fractures 
-. - - 

between 40-90° to C.A. hecominq dominant below. Note: 5 cm 
- -- 

clay gouge zone at 54.00 hctwecn fractures 60-70' to C.A. 

I Several large (10-20 cm) pale green clay-altered volcanic 

clasts deteriorated rapidly after coRing (e.g. at 55.45, 

57.45). Note: 56.68-57.00 - unusual pale grey breccia with 
- - - 

si 1 iccous clnst-s in clay-ric.h matrix with fine-qraincd pyrit c 
-- - 



D E S ~ I  I 'TION/NOTES 
- - - -- - 

a n k c r i  t e .  
.- - 

S e c t i o n  a t  h a s e  ( 5 7 . 6 5 - 5 8 . 2 2 )  i s  v e r y  h r o k c n  c l a y - r i c h  

b r e c c i a  w i t h  m i n o r  chrome-qrcen  c l a y .  

-- 

P o r p h y r i t i c  Andcsi  t c  Plow - p l  a g i o c l a s e  p h e n o c r y s t s  moder- 

a t e l y  a b u n d a n t  ( 5 % ) ,  t a b u l a r ,  z o n e d ,  s i z e  r a n g e  1-7 mm.  
-- 

G r o ~ ~ n d m a s s  d u l l  o l i v e  t o  p a l e  y e l l o w - g r e y ,  a p h a n i t i c .  Pl i ld 
-. . 

p r o p y l i t i c  a l t e r a t i o n ;  v a r i a b l e  f rom p a l e  p h e n o s - i n  d a r k  

m a t r i x  t o  d a r k  g r e e n  p h e n o s , i n  g r e y  m a t r i x .  O c c a s i o n a l  
- 

p y r i t i c  v e i n l e t s  a t  25-50° t o  C.A. Ground c o r e  a t  u n n e r  

>?d  l o w e r  c o n t a c t s ;  u n i t  may h e  a  l a r g e  c l a s t .  
- 

C o a r s e  Grey  R r c c c i a  ( T u e  2 )  - e s s e n t i a l l y  a  s i n g l e  u n i t  
-iw 

t o  e n d  o f  -- h o l e  - subdivided - -- - - i n t b  3 i n t e r v a l s  b a s e d  on o x i d a -  

t i o n  c h a n 9 c s .  llni t j s c o a r s e  b l o c k y  Type  Z b r e c c i a  wiAh -- _ 

many p o r p h y r i t i c  a n d e s i t e  s e c t i o n s  f rom 5  c m  t o  1 m ( a l l _ -  - -  

i n t e r p r e t e d  a s  ~ l a s t s ) .  - .  

- - - - 

Grey  B r e c c i a :  p l a g i o c l a s e  p h e n o s .  i n  a n d e s i t e  c l a s t s  a r e  

ye1 low,  c l a y - a 1  t e r e d ;  c l a y  a r e a s  i n  b r e c c i a  m a t r i x  ( i n c l  l i d = _  

i n g  p l a g .  c r y s t a l s )  a r e  a l s o  y e l l o w  ( b r i g h t  brown-yel low -. - 

t o  d u l l  o l i v e ) .  Ye l low c o l o u r  a c a u i r e d  a f t e r  d r i l l i n n .  

C l a s t  m a r q i n s  o f t e n  show f r a c t u r i n s  w i t h  ~ y r i t e - s i l i c a  

f i l l i n g .  Brecc i - a  m a t r i x  h a s  v a r i a b l e  amount o f  s m a l l  -- 

~ l a s t s  i n  s i l i c a - p y r i t e - c l a y  m i x t u r e .  S h c a r  zone  a t  

60 .80-61.20  s u b p a r a l l e l  t o  C.A. i n  r u b b l y  c l a y - r i c h  b r e c c i a  

- s m a l l  p y r i t e  c u b e s  on c l a y  p a r t i n g s  a n d  m i n o r  g r e e n  
- 

"chrome c o l  o u r e d "  c l a y  . - 

L o s t  c o r e :  64 .46-64.55  -. 

O x i d i z e d  ~ r e c c i a  - a s  c o a r s e  g r e y  Type 2 b r e c c i a  a b o v e  h u l -  --.- 
q u i t e  s t r o n q l y  o x i d i z e d  with n h u n d a n t  r c d - p n r p l e  m a t r i x  

-- - -  -- 

h c m i i t i t c ,  l i m o n i t e .  C l a s t s  q c n c r a l l y  p a l e ,  h l c a c h ~ c l  c r eam 



(less Icaching) than upper oxidiz'cd intcrval of hole. - - - - - - -- - - -- -- - - - 
71.45 - narrow clay qouqe zone 50° to C . A .  

72.34-72.54 - zone of shearing with rubble and 10 cm sandy -- 

gouge; 45O to C.A. 

77.30 - narrow clay gouge zone. 

80.20-80.50 - badly broken core with sandy clay qouqe; 

lower contact 30" to C.A. 

80;75-80.80 - fracturing 20° to C.A. 

81.45 - narrow clay gouge zone in broken core. 

Lower contact to less oxidized breccia below is gradual 

colour change in large andesite clast (80 cm) with hematitic 
-- 

breccia above and pyritic breccia below. Arbitrary contact 
-- 

at base of ~last. 
-- 

Coarse Grcy nrcccin - similar to both units above; sliqht-ly -- -- 

more oxidizcd than 60.34-69.00 (matrix qrey and pyritic -- 

but most andcsite ~lasts are cream or pa1.e green - somewhat 
--- - -- 

oxidi.zed). Unit also has distinctive pink siliceous ~lasts 

(0.5 - 5 cm) with plag. phenos. - similar to red silicified 
.- - 

andesitcs in DDII 86-14. Shatterinq, fracturins and crouqe 

zones become more abundant down-hole. 
- - 

Note: 83.42-83.52 - shattering and gouge in breccia at - 

clast margin. -- 

84.30-84.35 - fracture at 45O t0C.A. along clast margin with -- 

abundant clay in breccia helow. 

84.40-84.55 - broken banded quartz veins at 30° to C.A. 

f89.40 to end of hole - strong clay alteration of some 
d 

clasts (others highly sili-ceous) with similar alteration of 
. . 

clay and silica in matrix. Core badly broken in clay 

zones 90.90-91.15. Hole ends in 15 cm section of strongly 

clast-supported breccia. 

-- 

E N D  O F  EIOT,E 


