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Sample 3-1 Skarny V o l c a n i c T u f f 

The rock has been s t r o n g l y a l t e r e d i r e l i c t e x t u r e s suggest t h a t 
the rock i s a f i n e g r a i n e d , s l i g h t l y p o r p h y r i t i c , banded v o l c a n i c 
t u f f , A few p l a g i o c l a s e phenocrysts (1-2%) up t o 0.5 nun a c r o s s are 
a l t e r e d t o c l a y (?) p e r v a s i v e l y , and i n patches t o K - f e l d s p a r and 
a c t i n o l i t e . The m a t r i x i s v e r y f i n e g r a i n e d (0.005-0.015 mm) and 
c o n s i s t s mainly o f equant p l a g i o c l a s e g r a i n s w i t h l e s s e r q u a r t z . 
Throughout the rock i s abundant (3-5%) dusty opaque and/or h i g h -
r e l i e f m i n e r a l s ( T i - o x i d e s ) . Banding i n the rock i s prominent i n 
hand sample, but not obvious i n t h i n s e c t i o n ; i t i s probably of 
primary o r i g i n . 

The rock has been a l t e r e d s t r o n g l y t o the assemblage a c t i n o l i t e -
K - f e l d s p a r . A c t i n o l i t e (30%) forms ragged s h o r t p r i s m a t i c c r y s t a l s 
(0.05-0.15 mm)i these show no p r e f e r r e d o r i e n t a t i o n or d i s t r i b u t i o n . 
They appear not t o be r e p l a c i n g any g i v e n m i n e r a l , but r a t h e r to"'be 
a replacement of the r o c k as a whole. K - f e l d s p a r (20-25%) forms 
s i m i l a r g r a i n s which appear t o r e p l a c e the f i n e g r a i n e d m a t r i x . 
K - f e l d s p a r g r a i n s i z e i s from 0.02-0.05 mm. Epi d o t e forms s c a t t e r e d 
i r r e g u l a r g r a i n s (1%). 

The r o c k a l s o c o n t a i n s c o a r s e r g r a i n e d zones c o n s i s t i n g of 
sub- t o euhedral e p i d o t e , K - f e l d s p a r , and c a l c i t e i n about equal 
amounts (much c a l c i t e i s leached from the s e c t i o n d u r i n g s t a i n i n g 
or p r e p a r a t i o n ) . These zones a r e up t o 2 mm a c r o s s , are g e n e r a l l y 
s l i g h t l y elongated p a r a l l e l t o banding, and c o n t a i n e p i d o t e and 
K - f e l d s p a r more a l o n g the b o r d e r s , w i t h c a l c i t e i n the c e n t e r s . 
Euhedral e p i d o t e c r y s t a l s occur i n the c a l c i t e . 

Sample h-2 D a c i t e Flow (?) and T u f f 

The rock c o n s i s t s of two main r o c k t y p e s , both of d a c i t i c 
composition and both f r a g m e n t a l . 

The f i n e r g r a i n e d rock (0.003-0.010 mm) i s a t u f f a c e o u s 
sedimentary rock. I t c o n t a i n s 10-15% fragments up t o 3 mm a c r o s s 
of v a r i o u s p o r p h y r i t i c d a c i t i c r o c k s . Some fragments c o n s i s t of 
l a t h s of p l a g i o c l a s e up t o 0.2 mm l o n g w i t h i n t e r s t i t i a l q u a r t z 
and dusty e p i d o t e . One of these a l s o c o n t a i n s abundant t i n y 
a c i c u l a r a c t i n o l i t e . Another fragment c o n t a i n s s c a t t e r e d a c i c u l a r 
p l a g i o c l a s e phenocrysts 0.03 mm l o n g i n a ver y f i n e g r a i n e d 
groundmass. A t h i r d fragment type c o n s i s t s of equant p l a g i o c l a s e 
phenocrysts 0.05 nun a c r o s s i n a groundmass 0.005 mm i n g r a i n s i z e . 
G e n e r a l l y the m a t r i x c o n t a i n s v e r y abundant (10%) dusty h i g h - r e l i e f 
m i n e r a l s ( T i - o x i d e s ? ) . 

The c o a r s e r g r a i n e d r o c k has a m a t r i x 0.015 i n s i z e , and 
cont a i n s s c a t t e r e d p l a g i o c l a s e phenocrysts up t o 1.0 mm a c r o s s . The 
matr i x appears igneous, s u g g e s t i n g t h a t t h i s i s a f l o w o r i n t r u s i v e 
rock. I t i s f r a g m e n t a l , w i t h fragments s i m i l a r t o those i n the f i n e r 
g r ained r o c k . 

The r o c k i s a l t e r e d i n p a r t , w i t h patchy replacement by K - f e l d s p a r , 
and coarse patches t o v e i n s o f e p i d o t e - K - f e l d s p a r - c a l c i t e - q u a r t z . 
The patchy and v e i n a l t e r a t i o n i s much more abundant i n the c o a r s e r 
g r a i n e d r o c k . 

Coarse g r a i n e d p y r i t e i s s c a t t e r e d i n the c o a r s e r g r a i n e d r o c k , 
and may be r e l a t e d i n o r i g i n t o the patchy and v e i n y replacement 
assemblage. 
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Sample 4-3 Coarse V o l c a n i c T u f f 
The rock i s composed of abundant fragments of a wide v a r i e t y of 

v o l c a n i c and volcano-sedimentary r o c k s i n a fragmental m a t r i x . Fragments 
are g e n e r a l l y l e s s than 3 mm a c r o s s , but a few of f i n e g r a i n e d v o l c a n o -
sedimentary r o c k s a r e up t o 10 mm l o n g . Fragment types a r e mainly 
f i n e t u f f s and t u f f a c e o u s sedimentary r o c k s , w i t h a few p o r p h y r i t i c 
f l o w rocks and c r y s t a l t u f f s . P l a g i o c l a s e c r y s t a l s and c r y s t a l f r a g 
ments comprise 5% of the m a t r i x . 

The o v e r a l l m i n e r a l o g i c a l c o m p o s i t i o n of the sample i s r o u g h l y 
p l a g i o c l a s e (55-60%), c h l o r i t e (15-20%), b i o t i t e (15-20%), a c t i n o l i t e 
(2-3%), hornblende (1-2%), opaque (3-5%)t and minor a p a t i t e . 

P l a g i o c l a s e i s r e l a t i v e l y f r e s h t o s l i g h t l y a l t e r e d t o c h l o r i t e 
and minor s e r i c i t e . C h l o r i t e and b i o t i t e a r e patchy secondary m i n e r a l s ; 
both occur mainly as f i n e g r a i n e d aggregates. Some c h l o r i t e i s c o a r s e r 
g r a i n e d and appears t o occupy c a v i t i e s or replacement zones. 

A c t i n o l i t e i s s i m i l a r t o a c t i n o l i t e i n sample 3-1. Hornblende 
c o n s i s t s of coarse c r y s t a l fragments. 

Sample 4-11 F i n e Banded T u f f 

The sample c o n s i s t s of bands o f f i n e g r a i n e d t u f f s of v a r i a b l e 
composition,ranging i n t h i c k n e s s from 2 t o 10 mm. Some bands are 
repeated i n the sequence, which w i l l be d e s c r i b e d from the end 
l a b e l l e d "4-11" t o the ot h e r . 
1) U n i t 1 c o n s i s t s of a r e p e t i t i o n o f two d i f f e r e n t r o c k t y p e s ; 

each being r e p e a t e d t h r e e t i m e s . The f i r s t i s f i n e g r a i n e d 
(0.015-0.04 mm) and c o n s i s t s m a i n l y of qua r t z w i t h abundant 
disseminated opaque ( p y r i t e , m a g n e t i t e ) , patches of c a l c i t e , 
and s c a t t e r e d e p i d o t e . Leucoxene and other very f i n e g r a i n e d 
minerals form a dusty a l t e r a t i o n . Some of the f i n e g r a i n e d 
matrix may be p l a g i o c l a s e . T h i s u n i t could r e p r e s e n t a d i s t a n t 
r e l a t i v e t o a c h e r t y i r o n f o r m a t i o n . 
The second rock type i s f i n e r g r a i n e d (0.01-0.015 mm) w i t h 
25-30% c o a r s e r p l a g i o c l a s e l a t h s t o 0.07 mm. C a l c i t e patches 
are abundant. Quartz i s not prominent, but may comprise p a r t 
of the f i n e g r a i n e d m a t r i x . T h i s i s a f i n e g r a i n e d s l i g h t l y 
p o r p h y r i t i c t u f f . 
F u r t h e r a l o n g i n the s e c t i o n the f i r s t r ock type c o n t a i n s 
a c t i n o l i t e (5-10%), and the border w i t h u n i t 2 i s marked by 
a v e i n l e t of medium g r a i n e d a c t i n o l i t e w i t h opaque ( p y r i t e ) i n 
the center. 

2) U n i t 2 c o n s i s t s of a v e r y f i n e g r a i n e d t u f f , w i t h p l a g i o c l a s e 
c r y s t a l s (up t o 0.04 mm) (75%). c a l c i t e (10%), a c t i n o l i t e (10%), 
quartz (5%), T i - o x i d e s ( ? ) (2-3%). Much of the roc k i s f i n e 
g r a i n e d (0.01 mm). C a l c i t e and a c t i n o l i t e become more abundant 
i n the l a s t h a l f o f the u n i t . The u n i t i s cut by an i r r e g u l a r 
c a l c i t e - r i c h v e i n l e t c o n t a i n i n g c a l c i t e (up t o 0.3 mm), s c a t t e r e d 
a c t i n o l i t e , and l e s s e r hematite ( a f t e r p y r i t e ) . 

3) U n i t 3 c o n s i s t s of c o a r s e r g r a i n e d t u f f w i t h 35-40% p l a g i o c l a s e 
l a t h s and p r i s m a t i c c r y s t a l s up t o 0.15 mm, g r a d i n g down t o v e r y 
f i n e g r a i n e d m a t r i x (0.003 mm g r a i n s i z e ) . The rock a l s o c o n t a i n s 
10% disseminated c a l c i t e and minor opaque (magnetite). Quartz may 
be present i n the m a t r i x . The u n i t i s cut by an i r r e g u l a r v e i n 
c o n t a i n i n g m a i n l y c a l c i t e w i t h hematite ( o r s p h a l e r i t e ) and 
opaque, a c t i n o l i t e , and q u a r t z . 


