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r r iric'er t t.x; , 
:•• oeon~Hlghl&jti<3 B e l l Mines 

• 0 "• 9 ftest V&ncex S t r e e t 

.•a m e n 
L i g h t grey* f i n e - g r a i n e d , w e l l i n d u r a t e c . qrey 

i s i e l y &i&&0iaiAat<sd s u l p h i d e s apparent on c a t and f r e s h l y hrolror 
vx f a c e s , v e r y magnetic - p y r v r h c t i t e , 

,' ../-.)"' e ,C i t i. 3 

C h l o r i t e > 
0-r.i: i c i t c 5 C l a y minora I k - m a t r i x 30% 
1 1 1 i t o ) 
]•"-•=• s u l p h i d e s - p y r r h o t i t a 
•;u-..d o i i i a c 3 i n a c c e s s o r y 
amounts ifp t o 5^ 

$$ti&cuv&uqp - p o o r l y sorted. , l a r g e r f r a g e n t s o f sub-ang u l a r 
q c & r t c antl f r e s h p l a g i o c l a s e i n v e r y f i n e g r a i n e d m a t r i x o f c l a y 
m i n o r a I s w i t h a cement o f f i n e l y c r y s t a l - l i n e q u a r t s * r e s u l p h i d e s 
kerxi t o be c o n c e n t r a t e d a l o n g minor f r a c t u r e s and a t t a i n f a i r 
c r y s t a l a t a p ^ .. Rocjr fragments a r e rare.. 

V h i s i s a r e l a t i v e l y urx'eta^orphoscd rock,- showing the t y p i c a l 
d i r t y m a t r i x o f a greywacke. A l l a l t e r a t i o n i s b a s i c a l l y due t o 
i n d u r a t i o n and d i o g e n e s i s . 



S3 ? 
Band SpeciCToa 

Very f i n e g r a i n e d , g r e y , i n d u r a t e d s h a l e y s i l t s t o n e o r eub-
trreyvfaeke, S l i g h t r e a c t i o n w i t h d i l u t e h y d r o c h l o r i c a c i d and a 
f a i n t b a n d i n g v i s i b l e i n t h e s l i c e , p r o b a b l y e q u i v a l e n t t o h e a d i n g 

fhijX C e c t l o n 
M i n e r a l s 

Q u a r t s 50% 
C a i e i c e 5 - 10% 
S o r i c i t e ) 
White Mi c a ) 
C h l o r i t e ) 
I l l i t e ) 

30% 

Fe sulphides, epidote and 
r u c J . l e I n a c c e s s o r y amounts. 

T e x t u r e 
Very f i n e - g r a i n e d , r e l a t i v e l y w e l l s o r t e d , b u t s t i l l a h i g h 

preponderance o f c l a y f r a c t i o n m i n e r a l s i n m a t r i x . P a t c h e s o f 
v e r y f i n e l y c r y s t a l l i n e c a l o t t e showing no major r e c r y a t a l l i z a t i o n 
Mo v i s i b l e f e l d s p a r as may be e x p e c t e d i n such a f i n e g r a i n e d r o c k 
a l l b e i n g reduced t o s e r i c i t i c c l a y f r a c t i o n , 

Rer.arXs 
Sub-tfreywacke. 

Hand Specimen 
Grey, a e o i u r a - g r a i n e d qre-ywacko, Marked f o l i a t i o n i n hand 

s p e c i n e n . S l i g h t l y magnetic r o c k powder i s due t o p y r r h o t i t e or 
p o s s i b l y m a g n e t i t e n o t v i s i b l e i n hand specimen. 

T h i n S e c t i o n 
M i n e r a l s 

Q u a r t z 30 40% 
P i a c / i o c l a s e 20% 
C h l o r i t e ) 
S c r i C i t o J C l a y r r d n e r a l s - m a t r i x 30% 
I l l i t e ) 
Fe o x i d e s and s u l p h i d e s i n a c c e s s o r y amounts 



S l i g h t l y more r o c k fragments and i n c i p i e n t new c h l o r i t e and 
minor m u s c o v i t e , p r o b a b l y l e s s p l a g i o c l a s e t h a n Wl* 

Igexsure 
A n g u l a r t o sab-rounded quarts: and p l a g i o c l a s e i n m a t r i x o f 

c l a y m i n e r a l s and v e r y f i n e g r a i n e d q u a r t s . Groundsaca c l e a r l y 
shows an i r a h r i c e t e s t r u c t u r e enhanced by i n c i p i e n t o r i e n t e d c h l o 
r i t e and m u s c o v i t e l a t h e s . 

Fe o r e s p r e s e n t , magnetism s u g g e s t s p y r r h o t i t e and/or m a g n e t i t e . 

Re&arka 
T h i s r o c k has c l e a r l y undergone p o s t d i o g e n e t i c d e t o r n a t i o n , 

p o s s i b l y l o c a l i s e d in f o l d nuse o r i n a minor s h e a r but c o u l d be 
a r e g i o n a l f e a t u r e - compare g e o g r a p h i c a l l o c a t i o n o f SO and w i . 

Hand Specimen, 
Grey* n e d i u i a - g r a i n e d greywacke, v e r y s i m i l a r t o W3 but no v i s i b l e 

f o l i a t i o n . 

T h i n S e c t i o n 
M i n e r a l s 

As Wl. S l i g h t l y more p l a g i o c l a s e w i t h d e t e r i o r a t i o n s i n t h e 
o i i g o c i a s e / a n d e s i n e range as nay be expected.. 

Vex turts 
111 s o r t e d a n g u l a r t o sub--angular q u a r t s f e l d s p a r c r y s t a l s aad 

r o c k fragments i n a t y p i c a l l y d i r t y m a t r i x o f c h l o r i t e , i l l i t e ana 
£ieriaite* L a r g e r p l a q i o c i a s e • c r y s t a l s , r e l a t i v e l y f r e s h . Fe o r e s 
are n o t i c e a b l y l e s s cose&on i n t h i s specimen. -

Remarks 
Good example o f s t a n d a r d greywacke. . • 

As vH i n a i l d e t a i l s * 
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v: 
Hand_Specimen 

F i n e g r a i n e d greywacke w i t h marked c o l o u r b a n d i n g , a l m o s t 
c e r t a i n l y e q u i v a l e n t t o bedding- Powdered r o c k i s m a g n e t i c . 

£hin Evict ion 

Mii)&raXa 
Ouaztz 30 - 40% 
S l a g i o c X A s e 10 *• 20% 

C h l o r i t e ) 
I l l i t e ) C l a y F r a c t i o n 3 0 - 4 0% 
S o r i c i t e J 
Fe ores 5 -- 10% (magnetic) 

T o r t u r e ' 
O b v i o u s l y s e d i m e n t a r y w i t h i l l s o r t e d a n g u l a r t o s u b - a n g u l a r 

f^u^rt? g r a i n s s e t i n a v e r y f i n e - d r a i n e d m a t r i x - Banding due t c 
s l i g h t d i f f e r e n c e s i n g r a i n s i s o and a r e d u c t i o n o f i r o n o r e s i n 
the narrow, l i g h t c o l o u r e d Sands * A f a i n t f o l i a t i o n iss p i c k e d o u t 
by a l i g f t & e n t o f c h l o r i t e and raica w h i ch c u t s a c r o s s t h e banding a t 
a s h a r p a n g l e * 

Remarks 
The f o l i a t i o n noted i n t h i n - s e c t i o n i s p r o b a b l y e q u i v a l e n t t c 

un a x i a l p i e c e s l a t y c l e a v a g e * t h e b a n d i n g b e i n g e o u i v c J . c r t t o 
b e d d i n g . The r o c k t y p e c an be d e s c r i b e d as a d i r t y s i l t a t o n e or 
f i n e - g r a i n e d sub-greywacke. 

Hand S p o c iiadn 
l.:U-h'i grey* banded, calcareous b ha ley s i l t s tone o r sub-greywackc 

S l i g h t r e a c t i o n t o d i l u t e d IJ C l in l i g h t bands, C o n t o r t e d banding 
d e f i n i t e l y , s e d i m e n t a r y pre-consolidation, t y p i c a l of greywacke 
environaaent * 

T h i n . . p o t i o n 
M i r e r a I s 

Quarts 30 - 40% 
Feldspar 10 - 20$ 



C l a y F r a c t i o n s ) 
Mica ) 
C h l o r i t e > 
C a l c i t e 
Fe Ores ^ 5 % 

T e x t u r e . . 
V y p i c a l l y s e d i m e n t a r y w e l l banded r o c k , t h e band i n g a f f i n e d 

;jy c o a r s e r and f i n e r g r a i n e d m a t e r i a l . The f i n e g r a i n e d bands 
c o n s i s t siaihTy o f q u a r t s w i t h a l i t t l e c h l o r i t e and c l a y m i c a s , 
•coarser g r a i n e d bands have a c r e i r o n o r e s and c h l o r i t e , t y p i c a l 
greywacke i n appearance. I r r e g u l a r p a t c h e s o f f i n e g r a i n e d 
c a l c i t e a r e a l s o c o n c e n t r a t e d i n t h e c o a r s e r bands, P l a g i o c l a s e 
occ urs i n a groundatasfi o n l y . 

Stearics 
T h i s r o c k c an be r e f e r r e d t o e i t h e r as a d i r t y c a l c a r e o u s 

s i J t s t o n e o r sub-greywacke. 

.ar.Sji ;>î  K o tos 
The whole s u i t e o f r o c k s i s c h a r a c t e r i s t i c o f t h e greywacke, 

fur g r e y w a c k e environment- The magnetic q u a l i t i e s o f the r o o k s a r e 
u e a r l y due to p y r r h o t i t e i n sane specimens. Where t h e r o c k s a r e £ine~ 
.ralr..-^;, t h e i r o n o r e s a r e d i f f i c u l t t o d e t e r m i n e , and m a g n e t i s e c o u l d 
\- due t o e i t h e r m a g n e t i t e and/or p y r r h o t j L t e . The main A l t e r a t i o n aZf.e 
n those r o c k s a r e d i o g e n e t i e b u t t h e pre s e n c e o f f o l i a t i o n i n a t l e a s t 
wo specimens s u g g e s t s f o l d i n g and s l i g h t metaxoorphism but o n l y t c t h e 
s r y l o w e s t c h l o r i t e grade-

The.presence o f minor amounts o f c a l c i t e i n sor.e specimens i s 
o•': unu3ual i n t h i s environment, and i r o n s u l p h i d e s c o u l d w e l l be 
yr.genetic i n o r i g i n and n o t n e c e s s a r i l y i n t r o d u c e d a t some l a t e x s t a g e 

20 - 30% 

10% 



6 -

JSJ L 
Ha nd Sp ec imen 

Medium - c o a r s e g r a i n e d , l i g h t g r e y rook w i t h a patchy texture 
due t o a l t e r a t i o n o f f e l d s p a r s and subsequent f r a c t u r e and int r o 
duction o f q u a r t z v e i n m a t e r i a l . Red oxides , presumably after 
s u l p h i d e s o c c u r i n one v e r y a l t e r e d f r a c t u r e . P y r i t e Is apparent 
a l o n g f r a c t u r e l e n s e s and c r a c k s . 

Thin Section 
Minerals 
- Quartz 50 - 60% 

C o m p l e t e l y s e r i c i t i z e d 
f e l d s p a r 20 - 30% 
M u s c o v i t e S - 10% 
Fe o r e ( p y r i t e ) 1% 

T e x t u r e 
The r o c k has a pa t c h y appearance w i t h l a r g e p a t c h e s o f s a r i -

c i t e a l m o s t c e r t a i n l y a f t e r f e l d s p a r ( c r y s t a l shapes not. d i s c e r n i b l e 
s a t i n a groundmass o f f a i r l y e q u i g r a n u l a r , s u b - a n g u l a r , f i n e 
g r a i n e d q u a r t z w i t h minor ranscovite f l a x e s and c l a y minerals.. I r o n 
s u l p h i d e s a r e s c a t t e r e d i n somewhat i r r e g u l a r b l o b s w i t h i r o n o x i d e 
s t a i n i n g a l o n g a l a t e f r a c t u r e . 

Remarks 
The m i n e r o l o g y of t h i s r o c k i s c o n s i s t e n t w i t h t h a t of a 

nlcaceous q u a r t z i t e o r a l t e r e d f e l d s p a t h i c q u a r t z i t e . R e c r y s t a l -
i i z a t i o n has been s u f f i c i e n t t o mask t h e precise o r i g i n o f the 
rock w h i c h c o u l d be e i t h e r an a l t e r e d a c i d v o l c a n i c o r f e l d s p a t h i c 
sandstone-. 

Hand Spec Lmon 
A v a r y s m a l l sample o f l i g h t g r e y r o c k , much f r a c t t a r e ^ ana wi tU 

a l t e r e d f e l d s p a r - / A .small q u a r t z v e i n t a k ^ s up much o f the specimen. 
P y r i t e i s c o n c e n t r a t e d a l o n g one s i d e o f t h i s v e i n . P y r i t e i s a l s o 
c o n c e n t r a t e d a l o n g o t h e r f r a c t u r e s i n t h e specimen-



T h i n S e c t i o n 
M i n e r a l s 

Q u a r t s 70 - 30% 
S e r i c i t e 10% 
M u s c o v i t e 10% 
P y r i t e • 1 - 2% 

T e x t u r e 
Grotmdiaass of. r e e r y s t a 11 i z e d q u a r t z w i t h minor f l a k e s o f 

M u s c o v i t e and s m a l l p a t c h e s o f s e r i c i t e . . Some s l i g h t r e c r y s t a l -
1 is: a t i o n f p r o b a b l y a f t e r s e r i c i t e o r i g i n a l l y frora f e l d s p a r s t o c k . 
Q u a r t s c r y s t a l s ; show i r r e g u l a r b o u n d a r i e s i n d i c a t i n g r e c r y s t a . i -
l i g a t i o n under a c o n d i t i o n o f s t r e s s . Q u a r t z v e i n i s much coarse:, 
c r y s t a l l i n e m a t e r i a l w i t h a c o n c e n t r a t i o n of s k e l e t a l p y r i t e a l o n g 
one edge. 

Remarks 
T h i s r o c k i s v e r y s i m i l a r t o JS 1 and is e q u a l l y u n d i a g n o s t i c 

as t o o r i g i n and on i t s b a s i c m i n e r o l o g y c o u l d a l s o be terated a 
f e l d ' s p a t h i c q u a r t z i t e . 

T h i s is e s s e n t i a l l y the Baste as specimen JS 1 w i t h l a r g e r 
p a t c h e s o f s e r i c i t i c a l t e r a t i o n . The r o c k I s v e r y f r a c t u r e d but 
t h e f r a c t u r e s a r e s e a l e d . w i t h recrystal%'&ze&.# c o a r s e r - b r a i n e d q u a r t z 
The _groundmass c o n s i s t s o f f i n e - g r a i n e d r e c r y s t a i l i z e d q u a r t s w i t h 
n i n o r m u s c o v i t e and i l l i t i c xaicas* 

A g a i n , t h i s specimen i s v e r y s i m i l a r t o t h o s e p r e v i o u s l y 
d e s c r i b e d 'with b a s i c a l l y a l i t t l e ssore s e r i c i t e , l a t e q u a r t z s e a l i n g 
f r a c t u r e s i s a l s o e v i d e n t I n t h i s specimen. A g a i n , b a s i c a l l y an 
a l t e r e d f e l d s p a t h i c q u a r t z i t e . 
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A g a i n , t h i s i s e s s e n t i a l l y t h e same r o c k , however, the patch; 3 
of s e r i c i t e appear t:o be pseudoraorphs, d e f i n i t e l y a f t e r feldspar * 
The well r e t a i n e d c r y s t a l shapes suggest t h a t t h e o r i g i n a l rock xsay 
well be o f v o l c a n i c o r i g i n , something i n the n a t u r e o f a r h y o i i t e 
p o r p h y r y . 

8 
Specimen s i x i s a l m o s t i d e n t i c a l t o specimens 3 and 4 - A 

sequence o f s h e a r i n g and r e c r y s t a l l i z a t i o n o f q u a r t s i n r e i n f i l l i n g s 
i£ e v i d e n t i n t h i s specimen* Th£ abundant s u l p h i d e s are cemented 
a l o n g l a t e f r a c t u r e s and c o n s i s t e n t i r e l y o f p y r i t e . 

?S> 7 
Has been forwarded f o r p o l i s h e d s e c t i o n s and i s not y e t a/ui™ 

l a b l e . The b l a c k m i n e r a l q u e r i e d i s a l m o s t c e r t a i n l y a manganese 
o x i d e and the s u l p h i d e i s e s s e n t i a l l y p y r i t e . 

c>n-vrrai Remarks 
G e n e r a l l y * t h e s e r o c k s car; be termed as f r a c t u r e d and r e e r y s t u l -

l i z e d , a l t e r e d r t i e a c e o u s q u a r t z i t e s o r f e l d s p a t h i c q u a r t z i t e a . The 
o r i g i n i s somewhat ob s c u r e due t o t h e s i n p l e m i n e r o l o g y and bhe g e n e r a l 
s t a t e o f r e c r y s t a l l i z a t i o n * There i s , however, l i t t l e doubt t h a t the 
c r i m i n a l c o m p o s i t i o n o f t h e r o c k was a c i d i c as t h e r e i s no s i g n or m a f i c 
: . . t - . t r i a l o r m a f i c a l t e r a t i o n m i n e r a l s . The p o s s i b l e o r i g i n a l roc-'; t y p e s 
a r c c i t h e r a c i d p o r p h y r y o r w a t e r l a i n a c i d t u f f o r a f e l d s p a t h i c s andstone, 
'.t'it p r e s e n c e o f reasnant w e l l shaped s e r i c i t i o pseudomorphs o b v i o u s l y a f t e * 
.Cvldtpar, i n a t l e a s t one specimen s u g g e s t s t h a t t h i s ' r o c k way w e l l h&Ve 
bee;-,4 a rhyo3 i t e -porphyry. I I a t u f f a c e o u s o r i g i n i s c o n s i d e r e d , the 
g e n e r a l l a c k o f s h a r d s and r o c k fragments s u g g e s t s a w a t e r l a i n r a t h e r 
than an a e r i a l l y d i s p o s e d t u f f - I t i s i m p o r t a n t t h a t t h e f i e l d r e l a t i o n 
s h i p s be c l o s e l y i n v e s t i g a t e d w i t h t h e above p o s s i b i l i t i e s i n mind and,, 
it p o s s i b l e , f r e s h specimens s e c u r e d . The f r a c t u r e d n a t u r e o f t h e rook 
at:v\ t h e p r e s e n c e o f q u a r t z veins, s e a l i n g t h e f r a c t u r e : ; s u g g e s t t h a t t h e s e 
r o c k s .'ste l o c a t e d on o r near a d i s l o c a t i o n zone* I f t h i s i s SO, specimens 
p i f r e s h e r r o c k away -from-the d i s l o c a t i o n s h o u l d be f o r w a r d e d , p a r t i 
c u l a r l y so t h a t any f r e s h f e l d s p a r s can be d i a g n o s e d . 



D e s c r i p t i o n s o f p o l i s h e d samples and specimen JS 10 brought 
i n a few days ago w i l l be forwarded as soon as t h e i r i ^ o x i a a t i o n becomes 
a v a i l a b l e * P l e a s e a d v i s e whether you w i s h us t o r e t a i n t h e s l i d e s ana 
specimens. 

i & p s o n . 


