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ABSTRACT 

T h i s  r e c o r d  summarises t h e  r e s u l t s  of  1982-3 f i e l d w o r k  

by t h e  P i n e  Creek G e o l o g i c a l  P a r t y  (BMR and NTGS) i n  t h e  

K a t h e r i n e  and Fergusson River  1:100 000 - s c a l e  Sheet  a r e a s .  

Reduct ions  t o  1:100 000 - s c a l e  of t h e  1:25 000 - s c a l e  

c o m p i l a t i o n  s h e e t s ,  t h i n  s e c t i o n  l o c a l i t y  s h e e t s ,  p e t r o g r a p h i c  

d e s c r i p t i o n s  of  s e l e c t e d  samples ,  and a  l i s t  o f  age  d e t e r m i n a t i o n  

sampl ing  s i t e s ,  a r e  e n c l o s e d .  

The a r e a  c o n t a i n s  s t r o n g l y  f o l d e d  B u r r e l l  Creek 

Format ion ,  m o d e r a t e l y  f o l d e d  T o l l i s  Formation ( E l  Sherana  Group) ,  

and g e n t l y  warped P h i l l i p s  Creek Sandstone  and Plum Creek 

V o l c a n i c s  ( E d i t h  River  Group) ,  of  E a r l y  P r o t e r o z o i c  age .  These 

a r e  o v e r l a i n  unconformably t o  d i sconformably  by t h e  Middle 

P r o t e r o z o i c  Kombolgie Format i o n ,  and younger Middle P r o t e r o z o i c  

and P a l a e o z o i c  s t r a t a  mark t h e  margin of  t h e  Daly River  Bas in  i n  

t h e  sou thwes t .  The i n t r u s i v e  age  of t h e  g r a n i t e s  of  t h e  C u l l e n  

B a t h o l i t h  p o s t d a t e  t h e  d e p o s i t i o n a l  age  of  t h e  E l  Sherana  and 

E d i t h  River  Groups. T o s c a n i t e ,  r h y o l i t e  and m i c r o g r a n i t e  dykes  

i n  t h e  w e s t  are g e n e t i c a l l y  r e l a t e d  t o  t h e  Plum T r e e  Creek 

Volcan ics .  



INTRODUCTION 

T h i s  Record summarises r e s u l t s  of  t h e  1982-3 f i e l d  work 

of t h e  P i n e  Creek Geosyncl ine  G e o l o g i c a l  P a r t y  of t h e  Bureau of  

Minera l  Resources ( B M R )  and t h e  Nor thern  T e r r i t o r y  G e o l o g i c a l  

Survey (NTGS) i n  t h e  K a t h e r i n e  and Fergusson River  1:100 000 

Shee t  a r e a s .  The work was a c o n t i n u a t i o n  of  g e o l o g i c a l  f i e l d  

work i n  t h e  P i n e  Creek Geosync l ine ,  as p a r t  of  t h e  P i n e  Creek 

P r o j e c t ,  whose o v e r a l l  o b j e c t i v e  i s  t o  s t u d y  t h e  geology,  

g e o p h y s i c s ,  and m i n e r a l i s a t i o n  of t h e  g e o s y n c l i n e ;  an impor tan t  

s u b s i d i a r y  o b j e c t i v e  i s  t o  produce  1:100 000 - s c a l e  g e o l o g i c a l  

maps of t h e  r e g i o n .  A d e t a i l e d  account  of  t h e  geology of t h e  

a r e a  ( t h e  ' E d i t h  River  Region'  ) i s  i n  p r e p a r a t i o n  and w i l l  be 

p u b l i s h e d  i n  t h e  BMR Map Commentary S e r i e s .  

T h i s  Record p r e s e n t s  1:100 000 - s c a l e  r e d u c t i o n s  

( F i g u r e s  4b-17b) of  t h e  1:25 000 - scale c o m p i l a t i o n  s h e e t s ,  and 

an  o u t l i n e  of  t h e  s t r a t i g r a p h y .  Age d e t e r m i n a t i o n  sample s i tes 

and p e t r o g r a p h i c  d e s c r i p t i o n s  a r e  appended. 

The l o c a t i o n  of  t h e  area i s  shown i n  F i g u r e  1. Colour 

a i r p h o t o s  a t  1:25 000 - s c a l e  w e r e  u s e d ,  i n  c o n j u n c t i o n  w i t h  

1:89 000 - s c a l e  panchromat ic  a i r p h o t o s .  F i g u r e  3 c o n t a i n s  t h e  

g e o l o g i c a l  r e f e r e n c e  and an  i n d e x  t o  t h e  c o m p i l a t i o n  s h e e t s .  

Copies  of  t h e  c o m p i l a t i o n  s h e e t s  a t  1:25 000 o r i g i n a l  p h o t o - s c a l e  

can  b e  o b t a i n e d  from t h e  Copy S e r v i c e ,  A u s t r a l i a n  Government 

P r i n t e r  ( P r o d u c t i o n ) ,  P.O. Box 84,  Canber ra ,  ACT 2600 - p r i c e  on 

a p p l i c a t i o n .  



The f i e l d  p o s i t i o n s  of  specimens d e s c r i b e d  

p e t r o g r a p h i c a l l y  a r e  shown on t o p o g r a p h i c  b a s e s  accompanying e a c h  

c o m p i l a t i o n  s h e e t  a s  8 - d i g i t  BMR sample submiss ion  numbers. 

About 3000 f i e l d  o b s e r v a t i o n  p o i n t s  w e r e  occupied  o v e r  

t h e  3400 km2 a r e a ,  r e p r e s e n t i n g  a n  a v e r a g e  d e n s i t y  o f  about  1 p e r  

km2; t h e  d e n s i t y  approaches  1 . 5  p e r  km2 i n  a r e a s  of  E a r l y  

P r o t e r o z o i c  r o c k s .  

GEOLOGY 

G e n e r a l i s e d  geology i s  shown i n  F i g u r e  2 ,  and t h e  

s t r a t i g r a p h y  i s  sumrnarised i n  Tab le  1. 

The r e g i o n  i s  dominated i n  t h e  w e s t  by  a  l a r g e  mass of 

g r a n i t e  which forms t h e  southernmost  p a r t  of  t h e  l a t e  E a r l y  

P r o t e r o z o i c  C u l l e n  B a t h o l i t h ,  and i n  t h e  east by a b a s i n  of 

i n t e r l a y e r e d  s a n d s t o n e  and b a s a l t  ( ' E d i t h  F a l l s  B a s i n '  ) ,  which 

r e p r e s e n t s  a  t h i c k e n e d  sequence of  t h e  Middle P r o t e r o z o i c  

Kombolgie Formation a t  t h e  w e s t e r n  edge  of  t h e  McArthur Bas in .  

The g r a n i t e  complex and s a n d s t o n e  b a s i n  a r e  s e p a r a t e d  by a  

n o r t h e r l y  b e l t  of  low-grade E a r l y  P r o t e r o z o i c  s e d i m e n t s ,  which i n  

t h e  n o r t h  ( B u r r e l l  Creek Format ion)  be longs  t o  t h e  P ine  Creek 

Geosyncl ine  sequence .  The s o u t h e r n  p a r t  of  t h i s  b e l t  ( T o l l i s  

Format ion)  and f e l s i c  v o l c a n i c s  and minor sed iments  of  t h e  Plum 

T r e e  Creek V o l c a n i c s  and P h i l l i p s  Creek Sands tone ,  r e p r e s e n t  a n  

unconformity-bounded l a t e  E a r l y  P r o t e r o z o i c  s u i t e  s e p a r a t i n g  t h e  

P i n e  Creek Geosyncl ine  sequence from t h e  McArthur Bas in  sequence ,  

which i s  a p p r o x i m a t e l y  c o e v a l  w i t h  t h e  C u l l e n  B a t h o l i t h  and 
/ 
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Yenber r i e  G r a n i t e .  

The P r o t e r o z o i c  r o c k s  a r e  o v e r l a i n  by t h i n  Mesozoic 

sed iments  i n  t h e  nor thwes t  and n o r t h e a s t ,  and by Cambrian b a s a l t  

and sed iments  forming t h e  edge  of  t h e  Daly River  Bas in  i n  t h e  

s o u t h  and sou thwes t .  

Walpole and o t h e r s  ( 1 9 6 8 )  b r i e f l y  d e s c r i b e d  t h e  geology 

of  t h e  r e g i o n  a s  p a r t  of  a  r e c o n n a i s s a n c e  s u r v e y  of  t h e  

Katherine-Darwin regon.  S i g i n i f i c a n t  changes  t o  t h e i r  

s t r a t i g r a p h y  a r e :  

1. The d i s t i n c t  i o n  of  a n  unconformi ty  s e p a r a t i n g  two 

g r e y w a c k e - s i l t s t o n e  sequences  ( t h e  B u r r e l l  Creek 

Formation and T o l l i s  F o r m a t i o n ) ,  b o t h  p r e v i o u s l y  mapped 

a s  B u r r e l l  Creek Formation.  

The r e c o g n i t i o n  of  a number of  g e o g r a p h i c a l l y  and 

p e t r o l o g i c a l l y  d i s t i n c t  p l u t o n s  w i t h i n  t h e  Cul len  

B a t h o l i t h .  

The r e c o g n i t i o n  of  an  a r k o s i c ,  p a r t l y  r e g o l i t h i c  and 

e v a p o r i t i c  sequence  ( J i n d a r e  S a n d s t o n e )  below t h e  Daly 

River  Group, and s a n d s t o n e  i n t e r b e d s  w i t h i n  t h e  Antrim 

P l a t e a u  Volcan ics .  

The r e c o g n i t i o n  of  major  swarms of ENE - t r e n d i n g  p o s t -  

Kombolgie Formation d o l e r i t e  dykes  i n  t h e  s o u t h e a s t ,  and 

NNW t o  W - t r e n d i n g  post-Plum T r e e  Creek Volcan ics  
6 



f e l s i c  dykes  i n  t h e  w e s t .  

C o r r e l a t i o n  of  new u n i t s  w i t h  t h o s e  of  t h e  South  

A l l i g a t o r  V a l l e y  area (Needham and S t u a r t - S m i t h ,  1 9 8 5 ) ,  

namely T o l l i s  Formation w i t h  Big  Sunday Formaton of  t h e  

E l  Sherana  Group, and P h i l l i p s  Creek Sandstone  w i t h  

Kurrundie Sands tone ,  and Plum T r e e  Creek Volcan ics  

( p r e v i o u s l y  E d i t h  River  V o l c a n i c s )  w i t h  t h e  Plum T r e e  

Creek V o l c a n i c s  ( p r e v i o u s l y  Plum T r e e  Creek Volcan ic  

Member of  t h e  Kombolgie F o r m a t i o n ) ,  of t h e  E d i t h  River  

Group. 

De te rmina t ion  o f  t h e  r e l a t i v e  age  of  t h e  C u l l e n  

B a t h o l i t h  and t h e  Plum T r e e  Creek V o l c a n i c s ,  i n d i c a t e d  

by g r a n i t i c  dykes  i n v a d i n g  t h e  b a s e  of  t h e  v o l c a n c i s .  

Greywacke and p h y l l i t e  w i t h  minor s l a t e  and s i l t s t o n e  

and r a r e  a r g i l l i t e  o f  t h e  B u r r e l l  Creek Formation a r e  complexly 

f o l d e d ,  w i t h  r e f o l d e d  i s o c l i n a l  f o l d s  commonly e v i d e n t .  The 

l i t h o l o g i c a l  s i m i l a r i t y  w i t h  t h e  o v e r l y i n g  T o l l i s  Formation and 

r u b b l y  exposure  p r e v e n t s  o b s e r v a t i o n  of  t h e  c o n t a c t  between t h e s e  

two f o r m a t i o n s ,  b u t  an  unconformable r e l a t i o n s h i p  i s  i n f e r r e d  

from t h e  s i m p l e ,  moderate t o  t i g h t  f o l d  s t y l e  of  t h e  younger 

sequence.  P a l e  g reen  a r g i l l i t e ,  and c h e r t y  and c r y s t a l  t u f f s  a r e  

common i n  t h e  T o l l i s  Format ion ,  and v a r y i n g  p e r c e n t a g e s  of  t h e  

main l i t h o l o g i e s  h a s  enab led  s u b d i v i s i o n  i n t o  a lower  greywacke- 

dominant sequence  ( E b t l ,  about  900 m t h i c k ) ,  a middle  a r g i l l i t e  

and tu f f -dominan t  sequence  ( E b t 2 ,  about  700  m t h i c k ) ,  and a n  

upper  sequence  w i t h  r o u g h l y  e q u a l  amounts of  p h y l l i t e ,  a r g i l l i t e ,  



greywacke and t u f f  ( B b t 3 ,  about  500 m t h i c k ) .  Bbtl  c o n t a i n s  a  

f e l d s p a r  porphyry  f low about  80 m t h i c k  and 13  km l o n g  n e a r  E d i t h  

F a l l s  ( F i g .  2 ) ,  and a  b a s a l t  f l o w  (Dorothy Creek B a s a l t  Member) 

abou t  200 m t h i c k  i n  t h e  ext reme s o u t h e a s t  of t h e  r e g i o n .  S i l l s  

about  200 m t h i c k  and i r r e g u l a r  b o d i e s  t o t a l l i n g  about  6 km2 of  

Maud D o l e r i t e  i n t r u d e  Ebt l  a l s o  i n  t h e  s o u t h e a s t .  

The B u r r e l l  Creek and T o l l i s  Format ions  a r e  i n t r u d e d  and 

h o r n f e l s e d  by g r a n i t e s  of  t h e  C u l l e n  B a t h o l i t h .  The c o n t a c t  i s  

h i g h l y  d i s c o r d a n t  and d i p s  s h a l l o w l y ,  as c o r d i e r i t e  h o r n f e l s  ( t h e  

o u t e r  l i m i t  c l o s e l y  approx imates  t h e  b i o t i t e  i s o g r a d  ) e x t e n d s  up 

t o  5 km from g r a n i t e ,  and a l b i t e - e p i d o t e  f a c i e s  h o r n f e l s  e x t e n d s  

east t o  t h e  w e s t e r n  edge  of  t h e  E d i t h  River  Bas in .  The 

compos i t ion  of  r o c k  t y p e s  w i t h i n  t h e  b a t h o l i t h  r a n g e s  from 

g r a n o d i o r i t e  t o  l e u c o g r a n i t e ,  and t h i s  v a r i a t i o n  t o g e t h e r  w i t h  

i t s  geograph ic  d i s t r i b u t i o n  e n a b l e  d e f i n i t i o n  of  f o u r  p l u t o n s ,  

t h e  D r i f f i e l d  G r a n i t e ,  Tennnysons L e u c o g r a n i t e ,  F i n g e r p o s t  

G r a n o d i o r i t e  and Yenber r i e  G r a n i t e  ( F i g s  2 and 3 ) .  I n  a d d i t i o n  

t o  t h e  main p h a s e s ,  f i n e  t o  medium-grained monzonite  (mapped as 

Pgc ) i n  t h e  D r i f f i e l d  G r a n i t e  may r e p r e s e n t  remnants  of  an  1 

o l d e r ,  p re -Cul len  B a t h o l i t h  i n t r u s i o n ,  and a s u l p h i d i c  

e q u i g r a n u l a r  mainly  medium-grained l e u c o g r a n i t e  mos t ly  n e a r  t h e  

o u t e r  edge  of t h e  F i n g e r p o s t  G r a n o d i o r i t e ,  may r e p r e s e n t  t h e  

youngest  phase  of  t h e  b a t h o l i t h .  The c e n t r a l  p a r t  o f  t h e  

b a t h o l i t h  c o n t a i n s  a zone of s h e a r i n g  up t o  1 6  k m  wide ,  

compr i s ing  many d i s c r e t e  s h e a r  zones  commonly accompanied by 

e p i d o t e ,  s i l i c a ,  i r o n  and g r e i s e n  a l t e r a t i o n .  Gre i sen  is  a l s o  

common a t  t h e  margins  o f  l e u c o g r a n i t e  phases .  T h i s  zone i s  

c o n t i n u o u s  nor thwards  w i t h  t h e  P i n e  Creek Shear  Zone, and d 



southwards  w i t h  t h e  P h i l l i p s  Creek F a u l t ,  a s i n i s t r a l  wrench 

f a u l t  w i t h  about  2 km d i s p l a c e m e n t .  

The Yenber r i e  G r a n i t e  i s  an  e x t e n s i v e l y  g r e i s e n i s e d  

l e u c o g r a n i t e  w i t h i n  t h e  b i o t i t e  i s o g r a d  of t h e  C u l l e n  B a t h o l i t h  

a u r e o l e ,  and i s  p r o b a b l y  an  apophys i s  of  t h e  l a r g e r  g r a n i t e  body. 

Immature sandy sed iments  of  t h e  P h i l l i p s  Creek Sandstone  

rest w i t h  marked a n g u l a r  unconformi ty  on t h e  T o l l i s  Formation.  

It forms a c o n t i n u o u s  r i d g e  1 7  km l o n g  on t h e  w e s t e r n  margin of  

t h e  E d i t h  F a l l s  Bas in  where i n  p l a c e s  it i s  up t o  2 8  m t h i c k ,  b u t  

it p i n c h e s  o u t  nor thwards ,  and forms a l e n s  about  4 km l o n g  

n o r t h e a s t  of  Ka the r ine .  L ike  t h e  younger P r o t e r o z o i c  r o c k s  of t h e  

r e g i o n ,  t h e  r o c k s  a r e  unmetamorphosed, and de fo rmat ion  i s  

c o n f i n e d  t o  b a s i n a l  warping;  d i p s  i n  t h e  E d i t h  F a l l s  Bas in  

a v e r a g e  10-20" .  The Plum T r e e  Creek Volcan ics  rest conformably 

on t h e  P h i l l i p s  Creek Sandstone  and are m o s t l y  red-brown mass ive  

i g n i m b r i t e ,  w i t h  i n t e r l a y e r e d  b a s a l t  o r  a n d e s i t e  n e a r  t h e  b a s e  

and i n  p l a c e s  minor c h e r t y  and sandy sed iments  and t u f f .  I n  

p l a c e s  t h e  i g n i m b r i t e  o v e r s t e p s  t h e  P h i l l i p s  Creek Sandstone  t o  

rest w i t h  marked unconformi ty  on t h e  T o l l i s  and B u r r e l l  Creek 

Format ions .  The o u t c r o p s  o f  i g n i m b r i t e  i n  t h e  w e s t  o f  t h e  

r e g i o n ,  named 'Fergusson River  T o s c a n i t e '  by Carter ( 1 9 5 2 ) ,  a r e  

i n  p l a c e s  n e a r  t h e  b a s e  c u t  by  f i n e  t o  medium g r a n i t i c  dykes 

r e l a t e d  t o  t h e  Tennysons L e u c o g r a n i t e .  Numerous dykes  up t o  7 0 0  

m a c r o s s  of Lewin S p r i n g s  S y e n i t e  i n  t h e  n o r t h e a s t  of  t h e  r e g i o n  

c u t  t h e  C u l l e n  B a t h o l i t h  and 'Fe rgusson  River  T o s c a n i t e ' ,  and 

a p p e a r  t o  r o u g h l y  d e f i n e  t h e  s o u t h e r n  p a r t  of  a  r i n g  dyke system. 



A 3 x 3 km m a s s  of  banded p u r p l e  and cream r h y o l i t e  

a p p e a r s  t o  t r u n c a t e  i n t e r l a y e r e d  i g n i m b r i t e  and b a s a l t  of t h e  

Plum T r e e  Creek V o l c a n i c s  i n  t h e  s o u t h e a s t ,  about  21 km ENE of  

K a t h e r i n e ,  and may r e p r e s e n t  a r h y o l i t e  dome. I t  h a s  been named 

t h e  Mount Shepherd R h y o l i t e  Member. 

The Kombolgie Formation forms a p l a t e a u  o v e r  much of  t h e  

eastern h a l f  of  t h e  r e g i o n ,  which i s  bounded by c l i f f s  commonly 

o v e r  100 m h igh .  The dominant l i t h o l o g y  i s  s a n d s t o n e ,  and i n  t h e  

E d i t h  F a l l s  Bas in  t h e  sequence  i s  conformable ,  t o t a l l i n g  about  

2000 m, and compr i ses  about  1000 m of  s a n d s t o n e  (Bhkl)  below t h e  

250 m-thick McAddens Volcan ic  Member (Ehm),  which i s  o v e r l a i n  by 

200 m of  s a n d s t o n e  ( B h k 2 ) ,  120 m of  t h e  Henwood Creek Volcan ic  

Member ( E h h ) ,  and t h e n  about  175 m more of  Ehk2 s a n d s t o n e .  The 

t o p  of  t h e  f o r m a t i o n  i s  no t  p r e s e r v e d .  E a s t  o f  t h e  E d i t h  F a l l s  

Bas in  o n l y  t h e  lower  p a r t  of  t h e  sequence  i s  p r e s e r v e d  and 

t h i c k n e s s e s  are reduced ;  Ehkl i s  abou t  800 m t h i c k ,  and a 

s i l t s t o n e  u n i t  about  30 m t h i c k ,  100 m below t h e  b a s e  of  Ehm, can  

be  t r a c e d  f o r  o v e r  12 km. 

A s w a r m  of  a t  l e a s t  20 d o l e r i t e  dykes ,  e a c h  commonly 10- 

20 m t h i c k ,  t r e n d  ENE t h r o u g h  t h e  s o u t h e a s t  of  t h e  r e g i o n ,  many 

f i l l i n g  s u b v e r t i c a l  f a u l t s .  Both dykes  and f a u l t s  p o s t - d a t e  t h e  

Plum T r e e  Creek Volcan ics  and Kombolgie Formation sands tone .  

Outcrop i s  r a r e  b u t  deep  r e d  s o i l  commonly g i v e s  r i se  t o  

prominent  l i n e a r  p h o t o - t o n a l  f e a t u r e s .  Narrow c o n t a c t  a u r e o l e s  

up t o  5  m wide are e v i d e n t  i n  p l a c e s  where t h e  d o l e r i t e  c u t s  

T o l l i s  Formation r o c k s .  



The Depot Creek Sandstone  i s  t h e  o n l y  r e p r e s e n t a t i v e  i n  

t h e  r e g i o n  of  t h e  Middle o r  L a t e  P r o t e r o z o i c  sed imenta ry  sequence 

developed main ly  i n  t h e  V i c t o r i a  R ive r  Bas in  (Swee t ,  1 9 7 7 ) .  It 

forms a s t r o n g l y  f a u l t e d  narrow p l a t e a u  compr i s ing  abou t  250 m of 

sequence  i n  t h e  ext reme w e s t .  Dips are abou t  10"  t o  t h e  

sou thwes t .  

The Antrim P l a t e a u  V o l c a n i c s  i s  p r o b a b l y  of e a r l y  

Cambrian age  and,  excep t  f o r  t h e  Depot Creek Sandstone  a g a i n s t  

which no c o n t a c t  i s  p r e s e r v e d ,  rests w i t h  marked unconformi ty  on 

o l d e r  u n i t s .  I t  is  a  v a l l e y - f i l l  b a s a l t  f l o w  up t o  40 m t h i c k  

w i t h  f e r r u g i n o u s  s a n d s t o n e  i n t e r b e d s  n e a r  t h e  b a s e  and i n  p l a c e s  

a  b a s a l  conglomerate  up t o  7 m t h i c k .  I t  d i p s  about  2 "  s o u t h  and 

p i n c h e s  o u t  a g a i n s t  basement h i g h s  o f  ma in ly  Kombolgie Format ion ,  

T o l l i s  Formation and Plum T r e e  Creek V o l c a n i c s ,  and i t s  p e r i m e t e r  

i s  i n  p l a c e s  marked by a r i d g e - f o r m i n g  h e m a t i t i c  c h e r t y  b r e c c i a ,  

which i s  p o s s i b l y  a f l o w - f r o n t  b r e c c i a .  

The s a n d s t o n e  i n t e r b e d s  n e a r  t h e  b a s e  of  t h e  Antrim 

P l a t e a u  V o l c a n i c s  are l a t e r a l l y  e q u i v a l e n t  t o  t h e  f e r r u g i n o u s ,  

a r k o s i c ,  and c h e r t y  lower  <50m s e c t i o n  o f  t h e  J i n d a r e  Sands tone ,  

whereas t h e  u p p e r ,  w e l l - s o r t e d  <20 m s e c t i o n  of  t h e  J i n d a r e  

Sandstone  rests conformably on t o p  of  t h e  b a s a l t  f low. The 

T i n d a l  Limestone rests conformably on t h e  J i n d a r e  Sandstone  b u t  

commonly o v e r s t e p s  it t o  rest on o l d e r  Cambrian o r  P r o t e r o z o i c  

u n i t s .  Grey c r y s t a l l i n e  l i m e s t o n e  and minor l i m o n i t i c  f l a g g y  

l i m e s t o n e  i s  o v e r l a i n ,  a p p a r e n t l y  conformably ,  by  buff -orange  

w e l l - s o r t e d  s a n d s t o n e  which may form p a r t  o f  t h e  Cambrian 

sequence ,  o r  may a l t e r n a t i v e l y  be an  u n u s u a l l y  mature  Cre taceous  



s a n d s t o n e ,  i n  c o n t r a s t  t o  t h e  t y p i c a l  c o a r s e r  and l a b i l e  

s a n d s t o n e  o c c u r i n g  a t  h i g h e r  e l e v a t i o n s .  

T in  h a s  been produced from many s m a l l  mines on - 

t r a n s g r e s s i v e  q u a r t z  r e e f s  and s h e a r  zones i n  t h e  low-grade 

sed iments  of  t h e  B u r r e l l  Creek and T o l l i s  Format ions ,  and t h e  

B u r r e l l  Creek Formation h a s  a l s o  produced go ld  from s i m i l a r  

s e t t i n g s .  Gold mines i n  t h e  s o u t h e a s t  of  t h e  r e g i o n  a r e  h o s t e d  

by q u a r t z  r e e f s  c u t t i n g  Maud D o l e r i t e .  Minor copper  o c c u r s  i n  

s h e a r  zones  i n  t h e  C u l l e n  B a t h o l i t h ,  Maud D o l e r i t e  and Dorothy 

Creek Volcan ic  Member, and i s  i n  some i n s t a n c e s  a s s o c i a t e d  w i t h  

uranium i n  t h e  s e v e r a l  uranium p r o s p e c t s  i n  s h e a r e d  l e u c o g r a n i t e  

of t h e  C u l l e n  B a t h o l i t h .  Disseminated  uranium a l s o  o c c u r s  a t  one 

l o c a l i t y  i n  t h e  McAddens Creek Volcan ic  Member. Smal l  t u n g s t e n  

p r o s p e c t s  l i e  i n  q u a r t z  r e e f s  h o s t e d  by g r e i s e n i s e d  o r  h o r n f e l s e d  

B u r r e l l  Creek Formation c l o s e  t o  t h e  C u l l e n  B a t h o l i t h  c o n t r a c t .  

The o n l y  p o l y m e t a l l i c  occurence  i n  t h e  r e g i o n  i s  t u n g s t e n ,  

molybdenum and b ismuth  and minor uranium a s s o c i a t e d  w i t h  a p l i t e  

v e i n i n g  and a l t e r a t i o n  of  t h e  Yenber r i e  G r a n i t e .  

The Antrim P l a t e a u  V o l c a n i c s  h a s  been q u a r r i e d  f o r  b l u e  

m e t a l .  
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Table 1: Summary of Stratigraphy of the Edith River Region, N.T. 

Unit  D e s c r i p t i o n  F i e l d  R e l a t i o n s h i p s  

CRETACEOUS F ine  t o  c o a r s e  commonly Unconformable on 
U 
H K i l l - s o r t e d  and f r i a b l e  o l d e r  u n i t s ;  forms 
0 
N 

f e r r u g i n o u s  s a n d s t o n e ,  low areas commonly 
0 pebb ly  i n  p l a c e s ;  w i t h  wide sandy 
V) conglomerate ,  a p r o n s .  
k! p o r c e l l a n i t e  k a o l i n i t e ;  

rare f o s s i l s .  

U N C O N F O R M I T Y  

g TINDAL LIMESTONE Grey c r y s t a l l i n e  l i m e -  Over laps  J i n d a r e  
w € m t  s t o n e  w i t h  c h e r t  Sandstone  i n  p l a c e s .  

5 8 n o d u l e s ,  f l a g g y  
2 l i m o n i t  i c  s i l t y  l i m e -  

2 s t o n e ,  buf f -o range  w e l l -  
4 s o r t e d  s a n d s t o n e .  a 

h 

z 
4 
H J I N D A R E  Massive,  l a m i n a t e d  and Upper p a r t  conformable  
P; 
rn SANDSTONE b r e c c i a t e d  c h e r t ,  sand- on Antr im P l a t e a u  

I € l w  s t o n e ,  a r k o s e ,  s i l t -  V o l c a n i c s ,  lower  p a r t  
u s t o n e ,  conglomerate ;  i n f i n g e r s  w i t h  i t .  - r a r e  c a l c i t e  c r y s t a l s  

U (3 c m .  
H 

2 ANTRIM PLATEAU Massive d a r k  g r e y  Unconformable on 
W 
Z VOLCANICS b a s a l t ,  v e s i c u l a r  i n  o l d e r  u n i t s .  
2 €la  p l a c e s ,  minor j a s p e r  
PI and c h e r t ;  i n t e r b e d d e d  

medium-grained e q u i -  
g r a n u l a r  t o  c o n g l o m e r a t i c  
s a n d s t o n e  n e a r  base .  

U N C O N F O R M I T Y  

PI DEPOT CREEK Mainly medium-grained Unconformable on 
3 SANDSTONE e q u i g r a n u l a r  p i n k  o l d e r  u n i t s  2 
t7 

E t d  q u a r t z i t e ,  i n  p l a c e s ,  
minor j a s p e r  and c h e r t ;  

u i n t e r b e d d e d  medium- ; 1 3  g r a i n e d  e q u i g r a n u l a r  t o  
2 5 c o n g l o m e r a t i c  s a n d s t  one 
g g n e a r  b a s e .  
E 

8 U N C O N F O R M I T Y  
PI 

F i n e  d o l e r i t e  dykes  Cut Kombolgie Forma- 
t i o n  and o l d e r  u n i t s  
a s  a n  ENE-trending 
s w a r m .  



KOMBOLGIE 
FORMATION 

" 
F p 

HENWOOD CREEK . . 

W VOLCANIC MEMBER 
g E Ehh 
0 3 . . 

McADDENS CREEK 
VOLCANIC MEMBER 

Ehm 

Massive o r  c r o s s -  
bedded medium-coarse 

b u f f - g r e y  s a n d s t o n e ,  
p e b b l y  i n  p l a c e s ,  
conglomerate  beds 
main ly  n e a r  b a s e ,  r a r e  
s i l t  s t o n e  beds .  

P a r t l y  amygdaloidal  
a n d e s i t e  and b a s a l t ,  
t u f f  

F i n e  grey-green b a s a l t  
- a n d e s i t e ,  v e s i c u l a r  i n  
p l a c e s ,  banded p u r p l e  - 
cream t u f f .  

Comprise a  conformable  
sequence ,  i t s e l f  
unconformable on 
o l d e r  u n i t s .  
S l i g h t  a n g u l a r  
unconformi ty  on Plum 
Tree Creek V o l c a n i c s  , 
major a n g u l a r  
unconformi ty  e l sewhere .  

U N C O N F O R M I T Y  

YENBERRIE Coarse  p i n k  and f i n e  I n t r u d e s  and 
G R A N I T E  w h i t e  and p i n k  l euco-  h o r n f e l s e s  B u r r e l l  
Eglc I Egld g r a n i t e ,  commonly Creek Format i o n  ; 

a l t e r e d  and g r e i s e n i s e d  p r o b a b l y  c o n t i n u o u s  
at  d e p t h  w i t h  C u l l e n  
B a t h o l i t h .  

LEWIN SPRINGS Grey-pink g l a s s y  t o  I n t r u d e s  C u l l e n  
SYENITE v e r y  f i n e  e q u i g r a n u l a r  B a t h o l i t h  and Fergusson 

E e w  o r  p o r p h y r i t i c  s y e n i t e ,  R ive r  T o s c a n i t e .  
r h y o l i t e  and m i c r o g r a n i t e  
dykes ,  r a r e l y  flow-banded. 

CULLEN BATHOLITH F i n e  t o  c o a r s e  e q u i -  Four p l u t o n s ,  two of 

B g c a , c , d , e , h , i , k  g r a n u l a r  t o  
l e u c o g r a n i t e ,  one o f  

p o r p h y r i t i c  l euco-  ma in ly  g r a n o d i o r i t e ,  
l l m l o I z  g r a n i t e ,  g r a n i t e  and one of  g r a n i t e  and 

U 
H and g r a n o d i o r i t e  l e u c o g r a n i t e .  
0 
N 

w i t h  r a f t s  and s c r e e n s  I n t r u d e  and h o r n f e l s  
0 of  c o r d i e r i t e  h o r n f e l s  B u r r e l l  Creek Formation 
P: 
W T o l l i s  Format ion ,  and 
E Fergusson River  
0 e: T o s c a n i t e ;  c u t  by  
a Lewin S p r i n g s  

N 
S y e n i t e .  

A 
P: 

2 PLUM TREE Red-brown g l a s s y  t o  f i n e  Conformable sequence  
CREEK VOLCANICS i g n i m b r i t e ,  r e d  and of  ma in ly  f e l s i c  

EeP mauve banded v o l c a n i c s  w i t h  
a g g l o m e r a t i c  r h y o l i t e ,  i n t e r m e d i a t e  t o  maf ic  
mass ive  and f lows  i n  lower  p a r t  o f  
amygdaloidal  b a s a l t ,  sequence.  Conformable 
minor c h e r t y  and sandy on P h i l l i p s  Creek 

H PI 
f f i  3 

z 2 
E u 



sediments  and massive Sandstone.  Elsewhere 
t o  l amina ted  t u f f ;  h i g h l y  a n g u l a r  
p o r p h y r i t i c  a n d e s i t e  unconformity on o l d e r  
i n  E d i t h  F a l l s  area u n i t s  . 

MOUNT SHEPHERD Purple-cream banded Forms p o s s i b l e  r h y o l i t e  
RHYOLITE MEMBER r h y o l i t e  dome i n  s o u t h e a s t  of 

2 r eg ion .  

'FERGUSSON R I V E R  Red-brown g l a s s y  t o  C o r r e l a t i v e  of s i m i l a r  
TOSCANITE' f i n e  i g n i m b r i t e  i g n i m b r i t e  w i t h i n  Plum 

Eef T r e e  Creek Volcanics .  

p: Highly angu la r  
w unconformity on o l d e r  > 
H u n i t s ,  except  f o r  
P: conformity  w i t h  

v P h i l l i p s  Creek 
H 
o Sandstone.  I n t r u d e d  by 
N 

3: 
Tennysons Leucograni te .  

2 E 
W H 
E a 
0 
p: 

W PHILLIPS CREEK F ine  t o  c o a r s e ,  p a r t l y  Highly angu la r  uncon- 
PI SANDSTONE t u f f a c e o u s ,  and i n  f o r m i t y  on o l d e r  u n i t s ,  

E e l  p l a c e s  pebb ly ,  sand conformable benea th  
- s t o n e ,  a r k o s e ,  o t h e r  u n i t s  of t h e  
conglomerate group. 

U N C O N F O R M I T Y  

MAUD DOLERITE Fine  pink-grey t o  Hornfe l ses  T o l l i s  
Edm c o a r s e  grey-green Format i o n ,  

o p h i t i c  d o l e r i t e  unconformable under 
Kombolgie Format ion .  

PI TOLLIS FORMATION In te rbedded  greywacke, 
3 2 Ebt l ,  Bbt2 ,  E b t j  s i l t s t o n e ,  a r g i l l i t e ,  
w t u f f  and minor 
4 p h y l l i t e ,  f e l d s p a r  

3 porphyry f low rock  
h 
GI p: 
p: W 
4 z 
W V1 

Unconformable 
r e l a t i o n s h i p  w i th  
B u r r e l l  Creek Forma- 
t i on  i n t e r p r e t e d  from 
d i f f e r i n g  f o l d  s t y l e s .  
Cut by d o l e r i t e ,  
porphyry and f e l s i t e  
dykes.  

GI 
w DOROTHY CREEK B a s a l t ,  minor banded Conformable w i t h i n  

BASALT MEMBER c h e r t  and t u f f  T o l l i s  Format i o n .  
Ebtd 

U N C O N F O R M I T Y  

BURRELL CREEK In te rbedded  greywacke, Oldes t  u n i t  i n  t h e  
(4 FORMATION p h y l l i t e ,  s l a te ,  m e t a -  E d i t h  River  Region. 
3 
0 Efb s i l t s t o n e ,  rare 
P; s i l i c e o u s  a r g i l l i t e .  

c o w  



Table 2: Changes i n  s trat igraphic  nomenclature i n  the  Edith River Region 

New names, var iat ions  o f  names, and relevant d e f i n i t i o n s ,  have 
been approved by the  Stratigraphic Nomenclature sub-committee. 

Walpole & others  1968  

n o t  r e c o g n i s e d  

Depot Creek Sands t  one 
Member ( o f  Bu ld iva  
Sands t  one ) 

p a r t  of  E d i t h  River  
V o l c a n i c s  

p a r t  of  E d i t h  River  
V o l c a n i c s  

n o t  r e c o g n i s e d  

E d i t h  River  V o l c a n i c s  

P h i l l i p s  Creek Member 

p a r t  of  C u l l e n  G r a n i t e  

C u l l e n  G r a n i t e  

un-named d o l e r i t e  

p a r t  of  B u r r e l l  Creek 
Format i o n  

Dorothy V o l c a n i c s  

This Record 

J i n d a r e  Sandstone  

Depot Creek Sandstone  

Lewin S p r i n g s  S y e n i t e  

Plum T r e e  Creek 
V o l c a n i c s  

Mount Shepherd 
R h y o l i t e  Member 

P h i l l i p s  Creek 
Sandst  one 

Yenber r i e  G r a n i t e  

D r i f f i e l d  G r a n i t e ,  
F i n g e r p o s t  
G r a n o d i o r i t e ,  
Tennysons Leuco- 
g r a n i t e ,  and 
Yenber r i e  G r a n i t e  of  
t h e  C u l l e n  B a t h o l i t h  

Maud D o l e r i t e  

T o l l i s  Format i o n  

Dorothy Creek B a s a l t  
Member 

Comments 

new name 

e l e v a t i o n  t o  format  i o n  
s t a t u s .  

new name 

new name; e x t e n d s  i n t o  
Stow r e g i o n  t o  where it 
h a s  been r e d e f i n e d  
( p r e v i o u s l y  Plum T r e e  
Creek Volcan ic  Member 
of  Kombolgie Formation;  
Needham & S t u a r t - S m i t h ,  
1 9 8 5 ) .  I n c l u d e s  C a r t e r ' s  
( 1 9 5 2 )  'Fergusson River  
T o s c a n i t e  ' . 
new name 

name d i s c o n t i n u e d  

e l e v a t i o n  t o  format  i o n  
s t a t u s .  

new name 

new names 

new name 

new name 

name v a r i a t  i o n  



Sample no 

APPENDIX 1 
SAMPLES COLLECTED FOR AGE DETERMINATION 

grid ref, rock type stratigraphic unit technique 

r h y o d a c i t  e T o l l i s  Format i o n  
r h y o d a c i t  e T o l l i s  Format i o n  
a l t e r e d  r h y o d a c i t e  T o l l i s  Format ion  
b a s a l t  Plum T r e e  C r e e k  

V o l c a n i c s  
i g n i m b r i t e  Plum T r e e  C r e e k  

V o l c a n i c s  
banded i g n i m b r i t e  M t  Shepherd R h y o l i t e  

Member 
m i c r o s y e n i t  e Lewin S p r i n g s  S y e n i t e  
i g n i m b r i t e  Plum T r e e  C r e e k  

V o l c a n i c s  
i g n i m b r i t  e Plum T r e e  C r e e k  

V o l c a n i c s  
i g n i m b r i t e  Plum T r e e  C r e e k  

V o l c a n i c s  
g r a n o d i o r i t e  F i n g e r p o s t  G r a n o d i o r i t e  

no  z i r c o n  
U-Pb z i r c o n  

geochem o n l y  

geochem o n l y  

U-Pb z i r c o n  

U-Pb z i r c o n  
U-Pb z i r c o n  

U-Pb z i r c o n  

U-Pb z i r c o n ,  
Rb- S r  whole 
r o c k  
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APPENDIX 2 .  THIN SECTION DESCRIPTIONS 

T h e  first l i n e  of each entry  records BMR s a m p l e  n u m b e r ,  rock 

type, AMG grid reference, and c o m p i l a t i o n  sheet n u m b e r  

BURRELL CREEK FORMATION 

HORNFELSED METASILTSTONE HK204381 2 

Laminated f i n e  rock c o n s i s t i n g  of bands of s i l t y  

qua r t z  g r a i n s  i n t e r l a y e r e d  wi th  m i c r o c r y s t a l l i n e  

bands of b i o t i t e ,  whi te  mica and q u a r t z .  S p o t t i n g  

i n  mica-rich laminae r e s u l t s  from b i o t i t e - f r e e  

pa t ches ,  probably a f t e r  c o r d i e r i t e .  

A R G I L L I T E  JE954498 4 

M i c r o c r y s t a l l i n e  mosaic of weakly f o l i a t e d  c h l o r i t e ,  

whi te  mica and minor s c a t t e r e d  s i l t y  qua r t z  g r a i n s .  

Minor h o l e s  i n  s l i d e  r e l a t e d  t o  Fe-oxide r i c h  s p o t s  

a f t e r  c o r d i e r i t e ?  

QUARTZ METAGREYWACKE HK217382 2 

Medium-grained poor ly  s o r t e d  t o  r e c r y s t a l l i s e d  

mosaic of q u a r t z ,  minor f e l s i c  v o l c a n i c  rock 

f ragments ,  p l a g i o c l a s e  ( a l t e r i n g  t o  whi te  mica) 

g r a i n s  and f i n e  metamorphic b i o t i t e ,  muscovite and 

magnet i te .  Unstra ined con tac t  metamorphic f a b r i c .  

A R G I L L I T E  JE980395 4 

M i c r o c r y s t a l l i n e  mosaic of c h l o r i t e ,  whi te  mica wi th  



s c a t t e r e d  s i l t y  q u a r t z  g r a i n s .  Massive,  u n f o l i a t e d ,  

p o s s i b l y  s l i g h t  h o r n f e l s  t e x t u r e .  

MEDIUM-GRAINED GREYWACKE JE970454 4 

Medium-grained p o o r l y  s o r t e d  q u a r t z  ( s u b a n g u l a r ) ,  

c h e r t ,  f e l s i c  v o l c a n i c  r o c k  f r a g m e n t s ,  w h i t e  mica 

c l u s t e r s  ( p o s s i b l y  d e t r i t a l ) ,  and muscovi te  i n  a  

weakly f o l i a t e d  se r ic i t i c  m a t r i x .  Rare d e t r i t a l  

z i r c o n .  Volcan ic  r o c k  f ragments  e x t e n s i v e l y  a l t e r e d  

t o  s e r i c i t e  and Fe o x i d e s .  

VOLCANOLITHIC PEBBLE HK219402 2 

CONGLOMERATE 

Subrounded p e b b l e s  m o s t l y  o f  ser ici t ised p i t c h s t o n e ,  

minor q u a r t z  porphyry  ( q u a r t z  p h e n o c r y s t s  i n  Kspar 

groundmass) ,  c h e r t  and v e i n  q u a r t z ,  i n  a  medium- 

g r a i n e d  h o r n f e l s e d  q u a r t z  greywacke m a t r i x  

c o n t a i n i n g  metamorphic b i o t i t e ,  muscovi te  and 

m a g n e t i t e .  

BANDED I R O N  FORMATION KE087482 4 

Laminated m i c r o c r y s t a l l i n e  h e m a t i t e - r i c h / s e r i c i t e -  

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

s p e c u l a r  h e m a t i t e .  

ALTERED CORDIERITE-MUSCOVITE JE867373 3 

-BIOTITE HORNFELS 

Very f i n e  mosaic o f  b i o t i t e ,  muscov i t e ,  and minor 

q u a r t z .  Round s p o t s  of  b i o t i t e - p o o r  a r e a s ,  now r i c h  



i n  muscovi te ,  p robab ly  a f t e r  c o r d i e r i t e .  

BIOTITE-MUSCOVITE-QUARTZITE JE827357 8  

HORNFELS 

Fine  r e c r y s t a l l i s e d  u n s t r a i n e d  q u a r t z ,  muscovite and 

minor b i o t i t e .  Hornfe lsed q u a r t z  sands tone .  

FINE GREYWACKE HORNFELS HK227406 2 

Poor ly  s o r t e d  f i n e  t o  s i l t y  subangula r  q u a r t z  (mono 

and p o l y - c r y s t a l l i n e ) ,  minor f e l s i c  v o l c a n i c ( ? )  r ock  

f ragments ,  and p l a g i o c l a s e ,  i n  a  r e c r y s t a l l i s e d  base  

of q u a r t z ,  b i o t i t e  and muscovi te .  White mica-r ich  

e l l i p t i c a l  s p o t s  up t o  5 mm a r e  p robab ly  a l t e r e d  

c o r d i e r i t e .  

MEDIUM-GRAINED QUARTZ HK186386 2 

GREYWACKE 

Medium-grained p o o r l y  s o r t e d  q u a r t z  (mono and poly-  

c r y s t a l l i n e ) ,  minor f e l s i c  v o l c a n i c  rock  f ragments ,  

Kspar, p l a g i o c l a s e ,  d e t r i t a l  muscovite f l a k e s ,  i n  a  

b i o t i t e - c h l o r i t e - r i c h  ma t r i x .  Very weakly f o l i a t e d ,  

t e x t u r e  i n d i c a t e s  p o s s i b l e  mild h o r n f e l s i n g .  

ARGILLITE HK189378 2 

M i c r o c r y s t a l l i n e  mosaic of weakly f o l i a t e d  c h l o r i t e ,  

wh i t e  m i c a  and v e r y  minor q u a r t z .  



LAMINATED HEMATITIC HK196404 2 

SILTY SHALE 

F i n e l y  d i v i d e d  hema t i t e ,  s e r i c i t e ,  q u a r t z  and s i l t y  

q u a r t z  g r a i n s .  

COARSE VOLCANOLITHIC JE825426 3  

METAGREYWACKE 

Coarse poo r ly  s o r t e d  subangula r  g r a i n s  of q u a r t z ,  

f e l s i c  v o l c a n i c  rock  f ragments  (quar tz-Kspar-  

p l a g i o c l a s e  agg lomera t e s ) ,  Kspar and p l a g i o c l a s e .  

Rock f ragments  and ma t r i x  w i th  s c a t t e r e d  v e r y  f i n e  

metamorphic b i o t i t e  and minor muscovite.  A l l  g r a i n s  

are r e c r y s t a l l i s e d ,  u n s t r a i n e d  and have s u t u r e d  

boundar ies  i n d i c a t i v e  of c o n t a c t  metamorphic f a b r i c .  

ANDALUSITE? HORNFELS JE903450 3 

Fine  mosaic of c h l o r i t e ,  mica and q u a r t z  w i t h  

s c a t t e r e d  p r i s m a t i c  mine ra l  which has  been plucked 

out  of s l i d e - p o s s i b l y  a n d a l u s i t e .  

COARSE GREYWACKE JE944410 4 

Coarse poo r ly  s o r t e d  q u a r t z ,  f e l s i c  v o l c a n i c  rock  

f ragments  (Kspar agg lomera t e s ) ,  whi te  mica 

agglomerates  ( a f t e r  f e l d s p a r ) ,  and minor d e t r i t a l  

muscovite f l a k e s ,  i n  a weakly f o l i a t e d  ma t r i x  of 

whi te  m i c a  and c h l o r i t e .  



COARSE GREYWACKE JE980438 4 

C o a r s e  p o o r l y  s o r t e d  f l a t t e n e d  q u a r t z ,  f e l s i c  

v o l c a n i c  r o c k  f r a g m e n t s  ( p i t c h s t o n e ,  Kspar  

a g g l o m e r a t e s ) ,  minor  c h e r t ,  s h a l e ,  w h i t e  mica 

a g g l o m e r a t e s  ( a f t e r  p l a g i o c l a s e ?  ) , i n  a s t r o n g l y  

f o l i a t e d  matrix o f  c h l o r i t e  and  w h i t e  m i c a  and  v e r y  

f i n e  opaques .  

TOLL1 S FORMATION 

82120028 VOLCANOLITHIC GREYWACKE KE294020 15  

V o l c a n o l i t h i c  greywacke ,  as f o r  82120065, h e m a t i s e d .  

Qm 3 % ,  Qp 0 . 6 % ,  P 2 . 1 % ,  K 3 .9%,  Lv 70 .6%,  L s  0 . 1 % ,  

Matrix 19 .6% 

82120029 DEVITRIFIED VITRIC TUFF KE059123 12  

S c a t t e r e d  a n g u l a r  v e r y  f i n e  q u a r t z  i n  m a t r i x  o f  

ser ic i te  and  v e r y  f i n e  Fe o x i d e s  w i t h  e u t a x i t i c  

t e x t u r e  - p r o b a b l y  a l t e r e d  d e v i t r i f i e d  g l a s s  s h a r d s .  

82120030 FINE GREYWACKE JE905357 8  

F i n e  weak ly  l a y e r e d  m o d e r a t e l y  s o r t e d  m a t r i x -  

s u p p o r t e d  greywacke.  Angu la r  q u a r t z  g r a i n s  t o  0 .5  

mrn, minor  c h e r t ,  i n  a m i c r o c r y s t a l l i n e  m a t r i x  o f  

ser ic i te ,  c h l o r i t e ,  e p i d o t e ,  q u a r t z ,  s c a t t e r e d  and  

c l u s t e r e d  Fe o x i d e s  w i t h  minor  b i o t i t e ,  s e c o n d a r y  

m u s c o v i t e .  D e t r i t a l  t o u r m a l i n e .  Fe o x i d e  d u s t i n g  

common i n  q u a r t z  g r a i n s .  



PHYLLITE HORNFELS JE895412 3  

M i c r o c r y s t a l l i n e  mosaic of  r e c r y s t a l l i s e d  q u a r t z ,  

c h l o r i t e ,  g r a n u l a r  e p i d o t e  and minor opaques.  

Composi t ional  l aminae ,  o r i g i n a l l y  s i l t y  bands .  

Q u a r t z - c h l o r i t e  v e i n l e t s  c u t  metamorphic m i n e r a l s  

and e a r l y  q u a r t z  v e i n s .  P a t c h e s  of  c h l o r i t e - f r e e ,  

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

h o r n f e l s  f a c i e s .  

82120033 MEDIUM-GRAINED VOLCANOLITHIC KE087068 1 4  

GREYWACKE 

A s  f o r  82120065 b u t  medium-grained and c u t  by  

q u a r t z - c h l o r i t e - c a r b o n a t e  v e i n l e t s .  

82120034 LAMINATED PHYLLITE JE895412 3  

F o l i a t e d  c h l o r i t e ,  minor ser ic i te  and q u a r t z  w i t h  

s i l t y  l aminae ,  c u t  by  p r e - f o l i a t i o n  c h l o r i t e  

m i c r o v e i n l e t .  Opaques. P o s s i b l y  s l i g h t l y  

carbonaceous .  

82120035 FELDSPATHIC GREYWACKE JE927274 8  

Medium-grained p o o r l y  s o r t e d  subangu la r  q u a r t z ,  

p l a g i o c l a s e  and a l k a l i  f e l d s p a r  i n  a m a t r i x  of  

s e r i c i t e ,  c h l o r i t e ,  i r o n  o x i d e s ,  c a r b o n a t e .  Minor 

d e t r i t a l  muscovi te  and z i r c o n .  

82120036 PHYLLITE KE198246 10 

Very f i n e  green p h y l l i t e  c l e a v e d  15"  t o  

c o m p o s i t i o n a l  banding.  Angular  t o  rounded q u a r t z  



g r a i n s  t o  0 .2  mm. F o l i a t e d  se r ic i t e  and  c h l o r i t e  

w i t h  d i s c o n t i n u o u s  s i l t y  l a m i n a e .  

82120037 VOLCANOLITHIC GREYWACKE JE748212 11 

A s  82120065 

82120038 VOLCANOLITHIC GREYWACKE JE929208 11 

AS 82120065. Qm 1 . 8 % ,  Qp 0 . 4 % ,  P 2 . 6 8 ,  K3.6%, L v  

65 .0%,  matrix 26 .4%,  Modal c o u n t  1500 .  

82120039 LITHIC VITRIC TUFF JE865266 8  

A n g u l a r  c l a s t s  t o  1 c m  o f  f e l s i c  v o l c a n i c s  

( p i t c h s t o n e - r h y o l i t e ) ,  s h a l e ?  and  c o a r s e  s u b a n g u l a r  

q u a r t z  a n d  a l k a l i  f e l d s p a r  g r a i n s  i n  a d e v i t r i f i e d  

g l a s s y  m a t r i x  o f  q u a r t z ,  c h l o r i t e ,  ser ic i te  and  Fe 

o x i d e s .  

82120040 ALTERED DEVITRI FIED JE867269 8  

VITRIC TUFF 

R e c r y s t a l l i s e d  m o s a i c  o f  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  e u t a x i t  i c  t e x t u r e  a n d  s c a t t e r e d  q u a r t z  

a n d  f e l d s p a r  g r a i n s  

82120041  TUFFACEOUS SILTSTONE JE927271 8  

A n g u l a r  s i l t y  c r y s t a l  f r a g m e n t s  o f  q u a r t z  and  a l k a l i  

f e l d s p a r ,  i n  a f i n e  m a t r i x  o f  se r ic i t e ,  c h l o r i t e ,  

i r o n  o x i d e s  and  q u a r t z .  



82120042 ALTERED VITRIC TUFF KE204075 15 

Ca rbona t e - ch lo r i t e -hema t i t e  mosaic w i t h  e u t a x i t i c  

f a b r i c ,  minor angu la r  c l a s t s  of f e l s i c  v o l c a n i c s  up 

t o  2mm. 

82120043 GRADED VOLCANOLITHIC JE907327 8  

GREYWACKE 

Graded c o a r s e  t o  f i n e  ( less  t h a n  mudstone g r a d e )  

bed. Greywacke composi t ion similar t o  82120065. 

82120044 ALTERED FELDSPAR PORPHYRY JE927264 8  

Stubby t o  r e c t a n g u l a r  k a o l i n i s e d  and s e r i c i t i s e d  

p l a g i o c l a s e  and c h l o r i t i s e d  green t o  c o l o u r l e s s  

c l inopyroxene i n  brown i r o n - s t a i n e d  d e v i t r i f i e d  

g l a s s y  m a t r i x  w i t h  c r y s t a l l i t e s  and s p h e r u l i t e  

t e x t u r e .  I n  p l a c e s  g ranophyr ic  q u a r t z - f e l d s p a r ,  and 

g l o b u l a r  c l i nopy roxene - f e ld spa r ,  i n t e rg rowths .  

Abundant a p a t i t e  l a t h s .  Rounded opaques t o  1 mm. 

L a t e  q u a r t z  e p i d o t e  ca rbona t e  ve in ing .  

82120045 LAMINATED SILTY PHYLLITE JE895412 3  

F o l i a t e d  s e r i c i t e  and s i l t y  q u a r t z  laminae c u t  by 

p r e - f o l i a t i o n  q u a r t z  v e i n l e t s .  

82120046 META - V I T R I C  TUFF? JE864397 3  

F ine  r e c r y s t a l l i s e d  mosaic of q u a r t z ,  c h l o r i t e  and 

muscovite.  Coarse s p o t s  up t o  5 mm of  p o i k o l i t i c  

muscovi te ,  d a r k  g reen i sh-grey  c h l o r i t e ,  e p i d o t e ,  

c a rbona t e  and q u a r t z .  Tuff o r  d o l o m i t i c  p e l i t e ,  



hornfe l sed .  

82120047 SILTY METAPHYLLITE JE878423 3  

F o l i a t e d  mosaic of c h l o r i t e ,  qua r t z  and minor 

b i o t i t e .  R e c r y s t a l l i s e d  t e x t u r e  and b i o t i t e  

i n d i c a t e  con tac t  metamorphism. 

82120048 ALTERED V I T R I C  CRYSTAL TUFF JE868277 8  

Angular c r y s t a l  fragments of q u a r t z ,  f e l d s p a r  and 

minor mafic minera l s  (now e p i d o t e - c h l o r i t e )  i n  a  

groundmass of c h l o r i t e ,  e p i d o t e ,  qua r t z  and 

carbona te .  Eu tax i t  i c  t e x t u r e  i n  p l a c e s  i n d i c a t e s  

some d e v i t r i f i e d  g l a s s  shards .  Rounded secondary 

carbona te  growths t o  3  mm. 

82120049 DEVITRIFIED V I T R I C  TUFF JE872279 8  

S e r i c i t e ,  c h l o r i t e ,  minor Fe ox ides ,  wi th  remnant 

e u t a x i t i c  f a b r i c .  Probably a l t e r e d  d e v i t r i f i e d  

sha rds .  Minor s c a t t e r e d  q u a r t z .  

82120050 DEVITRIFIED V I T R I C  JE939311 

CRYSTAL TUFF 

Angular q u a r t z  f ragments ,  curved s h a r d s ,  i n  

c r y p t o c r y s t a l l i n e  s i l i c e o u s  ma t r ix -eu t ax i t  i c  f a b r i c .  

Also c r y s t a l  fragments of f e l d s p a r  now a l t e r e d  t o  

c a l c i t e ,  and c h l o r i t e  a f t e r  a mafic  minera l .  

8212005 META V I T R I C  TUFF OR A R G I L L I T E  JE795216 11 

S i m i l a r  t o  82120046. M i c r o c r y s t a l l i n e  mosaic of 



q u a r t z ,  m u s c o v i t e ,  c h l o r i t e ,  e p i d o t e  and  m a g n e t i t e ?  

Rare q u a r t z  g r a i n s .  

82120052 PHYLLITE JE800226 8  

F o l i a t e d  serici te  and  minor  c h l o r i t e  a t  low a n g l e  t o  

c o m p o s i t i o n a l  l a m i n a e .  Kink c l e a v a g e  w i t h  minor  

q u a r t z  r e m o b i l i s e d  i n t o  f r a c t u r e s  a l o n g  k i n k  p l a n e .  

Q u a r t z  m i c r o v e i n l e t  d i s r u p t e d  b y  s l a t y  c l e a v a g e .  

82120053 SHALE JE962353 9  

M i c r o c r y s t a l l i n e  w h i t e  m i c a  and  minor  ? h e m a t i t e  w i t h  

s c a t t e r e d  s i l t y  q u a r t z  g r a i n s .  T u f f a c e o u s ?  

82120057 VOLCANOLITHIC GREYWACKE JE852262 8  

Medium-grained p o o r l y  s o r t e d  a n g u l a r  c lasts  o f  f i n e -  

g r a i n e d  v o l c a n i c s  ( p i t c h s t o n e ,  r h y o l i t e ) ,  a l k a l i  

f e l d s p a r ,  s e r i c i t i s e d  p l a g i o c l a s e ,  and  minor  q u a r t z  

i n  a f o l i a t e d  s e r i c i t i c  m a t r i x  w i t h  minor  c h l o r i t e ,  

c a r b o n a t e  and  Fe o x i d e s .  

82120058 ARGILLITE JE882329 9  

M i c r o c r y s t a l l i n e  ser ic i te  and  c h l o r i t e  mosa i c  w i t h  

minor  q u a r t z .  S c a t t e r e d  s i l t y  q u a r t z  g r a i n s .  

82120059 A R G I L L I T E  

A s  82120058 



VOLCANOLITHIC GREYWACKE JE911317  8  

As 82120065 .  Qm 6 . 0 % ,  Qp 0 . 6 % ,  P  1 . 4 % ,  K 5 . 1 % ,  Lv 

5 1 . 4 % ,  Matrix 3 5 % .  Moda l  c o u n t  1 5 0 0 .  

PHYLLITE HORNFELS KE057106 1 2  

F i n e  ser ic i te  mosaic, l a m i n a t e d ,  w i t h  s p o t s  o f  f i n e  

g r a n u l a r  h e m a t i t e  t o  1 mm p r o b a b l y  a f t e r  c h l o r i t e  

w h i c h  p r o b a b l y  r e p l a c e d  c o r d i e r i t e .  H o r n f e l s  

a d j a c e n t  t o  d o l e r i t e  d y k e .  

PHYLLITE HORNFELS 

As 8 2 1 2 0 0 6 5  

VOLCANOLITHIC GREYWACKE JE908319  8  

C o a r s e  p o o r l y  s o r t e d  a n g u l a r  c las ts  o f  f e l s i c  

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

Kspar a n d  m i n o r  q u a r t z ,  i n  a mat r ix  o f  s e c o n d a r y  

i r o n  o x i d e s ,  c h l o r i t e ,  e p i d o t e  a n d  serici te.  Qm 

7 . 0 % ,  Q p  1 . 4 % ,  P 1 . 4 % ,  K 5 . 7 % ,  Lv 3 5 . 7 % .  L s  0 . 2 % ,  

mat r ix  4 8 . 6 % .  Moda l  c o u n t  1 5 0 0 .  

VOLCANOLITHIC GREYWACKE J E 9 1 5 3 2 8  8 

A s  8 2 1 2 0 0 6 5  

VOLCANOLITHIC PEBBLE 

CONGLOMERATE 

S u b r o u n d e d  p e b b l e s  t o  1 cm of fe l s ic  v o l c a n i c s  

( p i t c h s t o n e ,  m i n o r  v i t r i c  t u f f ) ,  i n  a c o a r s e  p o o r l y  

sorted m a t r i x  o f  a n g u l a r  q u a r t z ,  f e l s ic  v o l c a n i c  



rock  f ragments ,  s e r i c i t i s e d  f e l d s p a r  and secondary 

Fe ox ides .  Q u a r t z  v e i n  c u t  s hemat it e-f  i l l e d  

microf a u l t  . 

82120072 G R I T T Y  VOLCANOLITHIC KE053078 1 4  

GREYWACKE 

Very p o o r l y  s o r t e d  a n g u l a r  t o  subrounded c l a s t s  t o  5 

mm of f e l s i c  v o l c a n i c s  ( p i t c h s t o n e ,  r h y o l i t e ,  v i t r i c  

t u f f ) ,  minor v e i n  q u a r t z  and s h a l e ,  i n  a medium- 

g ra ined ,  p o o r l y  s o r t e d  m a t r i x  of same composit ion.  

Abundant s e r i c i t e  a f t e r  f e l d s p a r ,  minor c h l o r i t e .  Qm 

12.8%,  Qp 1 . 4 % ,  P 0 .1%,  K 0 .2%,  Lv 25.1%, L s  0 .5%,  

Matr ix  59.8%. Modal count  1500. 

82120074 FINE VOLCANOLITHIC GREYWACKE JE872400 3 

Poor ly  s o r t e d  f i ne -g ra ined  q u a r t z ,  subangula r  f e l s i c  

v o l c a n i c  c l a s t s ,  s e r e c i t i s e d  and c h l o r i t i s e d  

f e l d s p a r .  

82120120 G R I T T Y  VOLCANOLITHIC KE121056 1 4  

GREYWACKE 

Very p o o r l y  s o r t e d ,  g r i t t y  subrounded,  f e l s i c  

v o l c a n i c  rock  f ragments  ( p i t c h s t o n e ,  p o r p h y r i t i c  

r h y o l i t e ,  t u f f ) ,  minor p l a g i o c l a s e  and metamorphic 

rock  f ragments  ( f i n e  f o l i a t e d  greywacke, p h y l l i t e ,  

f o l i a t e d  q u a r t z i t e ) ,  po lygona l  c r y s t a l l i n e  q u a r t z  

and monoc rys t a l l i ne  q u a r t z  c l a s t s .  Ex tens ive  

a l t e r a t i o n  t o  secondary c a r b o n a t e ,  c h l o r i t e ,  Fe 

o x i d e s ,  and minor wh i t e  m i c a .  



82120122 FINE VOLCANOLITHIC GREYWACKE KE287020 1 5  

P o o r l y  s o r t e d ,  f i n e - g r a i n e d ,  s u b a n g u l a r  g r a i n s  o f  

f e l s i c  v o l c a n i c  ( q u a r t z - f e l d s p a r  m o s a i c s ) ,  q u a r t z ,  

w h i t e  mica a g g r e g a t e s  ? a f t e r  p l a g i o c l a s e  , minor  

Kspa r ,  p h y l l i t e  and  m u s c o v i t e  f l a k e s .  Rare rounded  

t o u r m a l i n e  and  d e t r i t a l  b i o t i t e .  P e r v a s i v e  

metamorphic  f i n e  w h i t e  m i c a  and  c h l o r i t e .  

82120123 ALTERED PELITIC KE294020 1 5  

VOLCANICLASTIC 

Very f i n e - m i c r o c r y s t a l l i n e  c h l o r i t e ,  w h i t e  m i c a  and  

q u a r t z  mosa ic  w i t h  v e r y  minor  s c a t t e r e d  s i l t y  q u a r t z  

g r a i n s .  T u f f a c e o u s  p h y l l i t e ?  

82120124 COARSE VOLCANOLITHIC KE294020 1 5  

GREYWACKE 

P o o r l y  s o r t e d  sub rounded  a l t e r e d  f e l s i c  v o l c a n i c  

r o c k  f r a g m e n t s ,  q u a r t z  ( a b o u t  1 0 % ) .  Some q u a r t z  

g r a i n s  a p p e a r  t o  be p h e n o c r y s t s  i n  t h e  f e l s i c  

c l as t s ,  which are m o s t l y  al tered t o  f i n e  w h i t e  m i c a .  

Minor c h l o r i t e ,  s e c o n d a r y  Fe o x i d e s .  

DOROTHY BASALT MEMBER 

82120107 PITCHSTONE KE297012 15 

S u b h e d r a l  p h e n o c r y s t s  o f  k a o l i n i s e d  p l a g i o c l a s e  as 

s i n g l e  c r y s t a l s  o r  a g g r e g a t e s  t o  2 mrn, i n  an  a l t e r e d  

brown g l a s s y  groundmass w i t h  r a d i a t i n g  and  b o w t i e  

%I 



and s t r u c t u r e d  m i c r o l i t e s .  

82120254 ALTERED MAFIC TUFF? KE258023 15 

Angular t o  s u b h e d r a l  c r y s t a l s  of  f i b r o u s  a c t i n o l i t e -  

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

f e l d s p a r  c r y s t a l s  i n  a  b a s e  of  f i n e  f i b r o u s  

act i n o l i t e  w i t h  g r a n u l a r  opaques . Fragmental  

t e x t u r e  . 

82120255 ALTERED MAFIC TUFF? 

Same a s  82120254 

MAUD DOLERITE 

82120246 MEDIUM-GRAINED QUARTZ 

DOLERITE 

S u b p r i s m a t i c  a u g i t e  w i t h  hornb lende  margins  and 

c h l o r i t e  a l tera t  i o n ,  p l a g i o c l a s e  l a t h  a l t e r i n g  t o  

w h i t e  mica ,  i n t e r s t i t i a l  q u a r t z  and quar tz -Kspar  

g r a p h i c  i n t e r g r o w t h s  ( a b o u t  1 0 % ) .  Minor g r a n u l a r  

e p i d o t e ,  opaques.  

82120249 QUARTZ DOLERITE KE278067 

Coarse  o p h i t i c  c o l o u r l e s s  a u g i t e  moulding 

p l a g i o c l a s e  c r y s t a l s  which commonly show w h i t e  m i c a  

and minor e p i d o t e  a l t e r a t i o n .  Augi te  rimmed w i t h  

hornblende  and a l t e r i n g  t o  c h l o r i t e .  I n t e r s t  it i a l  

q u a r t z  and q u a r t z - f e l d s p a r  g r a p h i c  i n t e r g r o w t h s .  

Trace a p a t i t e .  



82120250 ALTERED MEDIUM-GRAINED KE268018 15 

DOLERITE 

I n t e r l o c k i n g  p l a g i o c l a s e  l a t h s  comple te ly  r e p l a c e d  

by w h i t e  mica ,  s u b o p h i t i c  c o l o u r l e s s  a u g i t e ,  

c h l o r i t i s e d  a c t  i n o l i t e ,  p a t c h y  c h l o r i t e  and 

p r e h n i t e ,  i n t e r s t  i t a l  Fe o x i d e s .  

82120253 FINE QUARTZ META-DOLERITE KE278067 15 

F i b r o u s  p a l e  g reen  t o  c o l o u r l e s s  a c t i n o l i t e -  

t r e m o l i t e ,  p l a g i o c l a s e  l a t h s  a l t e r i n g  t o  f i n e  w h i t e  

mica ,  i n t e r s t i t i a l  q u a r t z .  Pa tchy  secondary  

c h l o r i t e ,  minor c a r b o n a t e  and e p i d o t e .  Rare p r imary  

b i o t i t e .  

BLUDELLS MONZONITE 

82120016 MEDIUM-GRAINED EQUIGRANULAR HK238433 2 

HORNBLENDE-QUARTZ MONZODIORITE 

10% i n t e r s t  i t  ial q u a r t z ,  6 0 %  s e r i c i t  i z e d  s u b h e d r a l -  

e u h e d r a l  f e l d s p a r ,  p r o b a b l y  a l l  p l a g i o c l a s e ,  30% 

d a r k  g reen  t o  p a l e  green-brown s u b p r i s m a t i c  

hornb lende ,  minor c h l o r i t  i s e d  b i o t i t e ,  a p a t i t e ,  

opaques . 

82120017 MEDIUM-GRAINED BIOTITE HK238477 2  

-HORNBLENDE-QUARTZ MONZONITE 

Medium-grained, e q u i g r a n u l a r  s u b h e d r a l  p l a g i o c l a s e  

( a n d e s i n e ? )  w i t h  s e r i c i t i s e d  c o r e s ,  a n h e d r a l  %% 



m i c r o c l i n e ,  p a l e  g r e e n - c o l o u r l e s s  hornblende  a s  

s u b p r i s m a t i c  t o  r e c r y s t a l l i s e d  po lygona l  a g g r e g a t e s ,  

i r r e g u l a r  b i o t i t e  a l t e r i n g  t o  c h l o r i t e  a l o n g  margins  

and c l e a v a g e  p l a n e s .  Anhedral  q u a r t z  about  10%.  

Minor c a r b o n a t e ,  trace a p a t i t e .  Kspar 20%, Maf ics  

25%,  hornblende:  b i o t i t e  2:1,  Kspar: P l a g i o c l a s e  

1:2. Undulose e x t i n c t i o n ,  ben t  c r y s t a l s .  

82120019 MEDIUM-GRAINED B I O T I T E -  HK238474 2  

HORNBLENDE MONZODIORITE 

Subhedra l  s e r i c i t i s e d  p l a g i o c l a s e ,  p a l e  g reen  t o  

c o l o u r l e s s  s u b p r i s m a t i c  hornb lende  and c h l o r i t i s e d  

b i o t i t e  ( 4 0 % ) ,  10% a n h e d r a l  f e l d s p a r ,  a n h e d r a l  

q u a r t z  5%.  Trace a p a t i t e .  Pa tchy  c a r b o n a t e  and 

e p i d o t e  a l t e r a t  i o n .  

TENNYSON'S LEUCOGRANITE 

82120020 FINE TO MEDIUM-GRAINED GK051377 1 

EQUIGRANULAR LEUCOGRANITE 

Anhedral  Kspar ,  p l a g i o c l a s e  ( o l i g o c l a s e )  l o % ,  q u a r t z  

50%. Minor secondary  e p i d o t e ,  c h l o r i t e ,  muscovi te .  

C a t a c l a s t i c  zones  of  r e c r y s t a l l i s e d  po lygona l  q u a r t z  

w i t h  undu lose  e x t i n c t  i o n .  

82120022 FINE EQUIGRANULAR B I O T I T E  JE792257 8 

LEUCOGRANITE 

F ine  t o  medium-grained a n h e d r a l  Kspar ( m o s t l y  

m i c r o c l i n e ) ,  f i n e  a n h e d r a l  q u a r t z  35%,  f i n e  



subhed ra l  p l a g i o c l a s e  5%.  About 3% b i o t i t e ,  

a l t e r i n g  t o  c h l o r i t e  + Fe ox ide s .  1% muscovi te ,  

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

82120156 MEDIUM-GRAINED LEUCOGRANITE JE811255 8  

Medium-grained a n h e d r a l  m i c r o c l i n e ,  f i n e  anhed ra l  

q u a r t z  about  30%,  and f i n e  subhed ra l  p l a g i o c l a s e  

about  25%, w i t h  undulose  e x t i n c t  i on .  C h l o r i t  i s e d  

b i o t i t e  1%, muscovi te  I % ,  b o t h  k inked.  

82120159 COARSE PORPHYRITIC B I O T I T E  HK216278 

LEUCOGRANITE 

Phenocrys t s  t o  1 c m  of s u b h e d r a l  s e r i c i t i s e d  

p l a g i o c l a s e  about  5 % ,  a n h e d r a l  q u a r t z  w i t h  muscovite  

i n c l u s i o n s  30%,  a n h e d r a l  m i c r o c l i n e ,  p a l e  t o  golden 

brown t o  red-brown b i o t i t e  t o  3 mrn w i t h  z i r c o n  

i n c l u s i o n s  3%.  Medium-grained groundmass of  

m i c r o c l i n e ,  q u a r t z ,  a l b i t e ,  and b i o t i t e  a l t e r i n g  t o  

c h l o r i t e .  

82120161 SHEARED COARSE PORPHYRITIC HK237373 2  

LEUCOGRANITE 

Deformed and f r a c t u r e d  c o a r s e  Kspar phenoc rys t s ,  

c o a r s e  s e r i c i t i s e d  p l a g i o c l a s e  ( l o % ) ,  q u a r t z  about  

5 % ,  less t h a n  1% c h l o r i t i s e d  b i o t i t e .  Secondary 

ser ic i te  and muscovi te .  Cut by c a t a c l a s t i c  zones.  



8 2 1 2 0 1 6 2  F I N E  EQUIGRANULAR 

L E U C O G R A N I T E  

A n d e d r a l  m i c r o c l i n e ,  q u a r t z  35%,  o l i g o c l a s e  5 % ,  

c h l o r i t i s e d  b i o t i t e  2 % ,  p r i m a r y  m u s c o v i t e  1%. 

8 2 1 2 0 1 6 6  S H E A R E D  A L T E R E D  COARSE J E 8 1 2 3 3 6  

P O R P H Y R I T I C  L E U C O G R A N I T E  

C o a r s e  f r a c t u r e d  m i c r o p e r t h i t i c  phenocrysts  i n  a 

f i n e  g r o u n d m a s s  of recrys ta l l i sed  polygonal  q u a r t z  

and secondary m u s c o v i t e - s e r i c i t e ,  t r ace  topaz  and  

sphene.  

8 2 1 2 0 1 6 7  F I N E  EQUIGRANULAR B I O T I T E  J E 7 9 1 2 5 3  

L E U C O G R A N I T E  

A n h e d r a l  m i c r o c l i n e ,  q u a r t z  5 0 % ,  p lagioclase  

( a l b i t e ? )  t o  5 % ,  m i n o r  graphic  i n t e r g r o w t h s  of K s p a r  

and  q u a r t z  i n  places w i t h  m u s c o v i t e .  M u s c o v i t e  I% ,  

b i o t i t e  1% a l t e r i n g  a t  m a r g i n s  t o  w h i t e  m i c a .  

8 2 1 2 0 1 7 1  MEDIUM EQUIGRANULAR A L K A L I  H K 0 7 3 3 5 3  

F E L D S P A R  G R A N I T E  

M e d i u m - g r a i n e d  anhed ra l  K s p a r  ( m i c r o c l i n e ,  

m i c r o p e r t h i t e ) ,  q u a r t z  4 0 % ,  p lag ioc lase  about  2%,  

b i o t i t e  2 % .  M i n o r  p r i m a r y  m u s c o v i t e ,  secondary 

c h l o r i t e .  S o m e  K s p a r - q u a r t z  g raphic  i n t e r g r o w t h s .  

T r a c e  z i r c o n .  



82120172 DEFORMED COARSE EQUIGRANULAR JE806415 

B I O T I T E  LEUCOGRANITE 

Anhedral  Kspar ( m i c r o p e r t h i t e  ) , q u a r t z  30%,  

p l a g i o c l a s e  l o % ,  b i o t i t e  a l t e r i n g  t o  c h l o r i t e  3%,  

trace muscov i t e ,  z i r c o n .  P l a g i o c l a s e  s u b h e d r a l  and 

zoned w i t h  ser ic i te  c o r e s .  Highly  s t r a i n e d  and 

deformed. 

82120211 COARSE PORPHYRITIC B I O T I T E  JE806289 8 

LEUCOGRANITE 

Subhedra l  p h e n o c r y s t s  of  s e r i c i t i s e d  o l i g o c l a s e  t o  1 

c m  ( 5 % ) ,  a n h e d r a l  q u a r t z  w i t h  muscovi te  i n c l u s i o n s  

( 3 0 - 4 0 % ) ,  minor d a r k  golden brown b i o t i t e  I%,  

muscovi te  1 % ,  minor m i c r o c l i n e  t o  5 mrn. F ine  

groundmass of  a n h e d r a l  m i c r o c l i n e ,  q u a r t z ,  b i o t i t e ,  

muscovi te  and p l a g i o c l a s e .  r a r e  sphene ,  z i r c o n  and 

a p a t i t e .  B i o t i t e  a l t e r i n g  t o  c h l o r i t e - e p i d o t e ,  w i t h  

undu lose  e x t i n c t  i o n .  

COARSE P O R P H Y R I T I C  MUSCOVITE JE789406 

LEUCOGRANITE 

Phenocrys t s  of  ma in ly  s u b h e d r a l  q u a r t z  t o  1 cm w i t h  

muscovi te  i n c l u s i o n s ,  a l s o  s u b h e d r a l  p e r t h i t i c  

m i c r o c l i n e  t o  2  c m  w i t h  muscovi te  replacement  of 

p l a g i o c l a s e  i n t e r g r o w t h s  , and minor b i o t i t e .  F ine  

groundmass of  m i c r o c l i n e ,  q u a r t z ,  p l a g i o c l a s e  

a l t e r e d  t o  ser ic i te  and muscov i t e ,  muscovi te  ( 2 % )  

and b i o t i t e - c h l o r i t e  (1%).  P l a g i o c l a s e  l o % ,  q u a r t z  

30-40%. 



82120213 COARSE PORPHYRITIC MUSCOVITE HK232268 

LEUCOGRANITE 

Phenocrys t s  t o  1 cm of  s u b h e d r a l  s e r i c i t i s e d  

p l a g i o c l a s e  and a n h e d r a l  q u a r t z  i n  e q u a l  

p r o p o r t i o n s ,  and minor d a r k  t o  l i g h t  golden brown 

b i o t i t e .  Medium-grained groundmass o f  a n h e d r a l  

m i c r o c l i n e ,  q u a r t z ,  p l a g i o c l a s e  ( o l i g o c l a s e ) ,  

b i o t i t e  w i t h  t r a c e  z i r c o n  and a p a t i t e .  Minor 

c h l o r i t e  a l t e r a t  i o n  of  b i o t i t e  , undulose  e x t i n c t  ion  

B i o t i t e  3 % ,  q u a r t z  25%,  p l a g i o c l a s e  5%.  

82120214 COARSE PORPHYRITIC B I O T I T E  HK205268 7 

LEUCOGRANITE 

A s  82120213, p l a g i o c l a s e  p h e n o c r y s t s  zoned,  q u a r t z  

p h e n o c r y s t s  w i t h  muscovi te  i n c l u s i o n s ,  b i o t i t e  forms 

c l u s t e r s  t o  5  mm and c o n t a i n s  a p a t i t e  and z i r c o n  

i n c l u s i o n s .  T r a c e  p r imary  muscovi te .  B i o t i t e  

modera te ly  a l t e r e d  t o  c h l o r i t e  and e p i d o t e .  

82120215 COARSE PORPHYRITIC B I O T I T E  HK132299 

LEUCOGRANITE 

Equal  p r o p o r t i o n s  of  p e r t h i t i c  m i c r o c l i n e ,  

s e r i c i t i s e d  p l a g i o c l a s e ,  and q u a r t z  p h e n o c r y s t s  t o  1 

cm, minor d a r k  brown b i o t i t e  c r y s t a l s  and a g g r e g a t e s  

w i t h  a p a t i t e  and opaques i n c l u s i o n s .  Medium 

groundmass of Kspar ,  p l a g i o c l a s e ,  q u a r t z ,  b i o t i t e  

w i t h  minor secondary  c h l o r i t e  and muscovi te .  Rare 

p r imary  muscovi te  i n  q u a r t z  p h e n o c r y s t s .  Q u a r t z  30%,  

3g 



b i o t i t e  3%.  

82120216 COARSE PORPHYRITIC BIOTITE HK220315 7  

LEUCOGRANITE 

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

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

amoun t s ,  a n d  mino r  a n h e d r a l  q u a r t z  w i t h  m u s c o v i t e  

i n c l u s i o n s  t o  5  mm a n d  d a r k  g o l d e n  brown t o  3  mm. 

F i n e  groundmass  o f  a n h e d r a l  q u a r t z  ( a b o u t  5 0 % ) ,  

m i c r o c l i n e ,  m ino r  p l a g i o c l a s e  ( t o  5 % ) ,  b i o t i t e  and  

p r i m a r y  and  s e c o n d a r y  m u s c o v i t e .  T r a c e  a p a t i t e  and  

z i r c o n .  B i o t i t e  4% o v e r a l l ,  w i t h  mino r  c h l o r i t e -  

e p i d o t e  a l t e r a t i o n .  

82120217 COARSE PORPHYRITIC BIOTITE JE774377 3  

LEUCOGRANITE 

P h e n o c r y s t s  of  s u b h e d r a l  p e r t h i t i c  m i c r o c l i n e  t o  1 

c m  w i t h  o u t e r  r i m s  o f  g r a p h i c  i n t e r g r o w t h s  w i t h  

q u a r t z ,  and  q u a r t z  w i t h  m u s c o v i t e  i n c l u s i o n s .  F i n e  

g roundmass  o f  K s p a r ,  q u a r t z ,  p l a g i o c l a s e  ( 5 % ) ,  

b i o t i t e  ( 2 % ) ,  m u s c o v i t e  ( I % ) ,  and  m i n o r  q u a r t z - K s p a r  

graphic intergrowths. Q u a r t z  30% o v e r a l l .  

82120218 COARSE PORPHYRITIC BIOTITE HK212319 7  

LEUCOGRANITE 

P h e n o c r y s t s  of s u b h e d r a l  p e r t h i t i c  m i c r o c l i n e  t o  1 .5  

c m ,  a n h e d r a l  q u a r t z  w i t h  m u s c o v i t e  i n c l u s i o n s ,  and 

m i n o r  s e r i c i t i s e d  p l a g i o c l a s e  t o  5 mm a n d  b i o t i t e .  

F i n e  g roundmass  o f  a n h e d r a l  q u a r t z ,  Kspar  and  



o l i g o c l a s e ,  and b i o t i t e  a l t e r i n g  t o  c h l o r i t e  w i t h  

a p a t i t e  i n c l u s i o n s .  Trace  p r imary  muscovi te .  

Q u a r t z  35%,  p l a g i o c l a s e  l o % ,  b i o t i t e  3%. 

82120219 COARSE PORPHYRITIC HK178295 7 

LEUCOGRANITE 

Phenocrys t s  o f  embayed q u a r t z  ma in ly  t o  1 c m ,  w i t h  

muscovi te  i n c l u s i o n s .  Medium-grained groundmass of 

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

b i o t i t e  1% w i t h  z i r c o n  i n c l u s i o n s ,  p o i k i l i t i c  

muscovi te .  P l a g i o c l a s e  5%,  q u a r t z  30%. 

82120220 COARSE P O R P H Y R I T I C  HK162322 7  

LEUCOGRANITE 

A s  82120219, w i t h  minor s e r i c i t i s e d  p l a g i o c l a s e  

p h e n o c r y s t s .  Groundmass p l a g i o c l a s e  de termined a s  

a l b i t e - o l i g o c l a s e .  Undulose e x t i n c t  i o n .  

82120221 COARSE PORPHYRITIC B I O T I T E  HK086399 2  

LEUCOGRANITE 

Phenocrys t s  o f  p e r t h i t i c  m i c r o c l i n e  t o  1 .5  cm, and 

a n h e d r a l  q u a r t z  and s e r i c i t i s e d  o l i g o c l a s e ,  and 

minor d a r k  golden brown t o  r e d  brown b i o t i t e ,  t o  5 

mrn. Medium-grained groundmass of  q u a r t z ,  Kspar ,  

p l a g i o c l a s e ,  muscovi te  and b i o t i t e .  Minor a p a t i t e ,  

secondary  muscov i t e ,  c h l o r i t e ,  c a r b o n a t e .  

P l a g i o c l a s e  t o  l o % ,  b i o t i t e  2%,  muscovi te  I % ,  q u a r t z  

30%. 



COARSE PORPHYRITIC HK175293 7 

LEUCOGRANITE 

Phenocrys t s  of  a n h d e r a l  q u a r t z  t o  5 mm, and minor 

Kspar ,  p l a g i o c l a s e  and b i o t i t e .  F ine  groundmass of 

s u b h e d r a l  m i c r o c l i n e ,  q u a r t z ,  o l i g o c l a s e ,  and 

b i o t i t e  w i t h  a p a t i t e  and z i r c o n  i n c l u s i o n s .  Minor 

secondary  muscovi te .  B i o t i t e ,  a l t e r i n g  t o  c h l o r i t e ,  

1%. 

COARSE PORPHYRITIC JE764384 3 

BIOTITE LEUCOGRANITE 

Coarse  s u b h e d r a l  m i c r o p e r t h i t e  p h e n o c r y s t s  i n  a  

c o a r s e  groundmass of  a n h e d r a l  q u a r t z ,  Kspar, 

s u b h e d r a l  p l a g i o c l a s e  and abou t  4 %  b i o t i t e  showing 

c h l o r i t e - e p i d o t e  a l t e r a t  i o n .  Minor a p a t i t e .  

P l a g i o c l a s e  a l t e r i n g  t o  e p i d o t e ,  ser ic i te  and? 

f l u o r i t e .  Kspar: p l a g i o c l a s e  3:1,  q u a r t z  25% 

COARSE PORPHYRITIC BIOTITE HK130411 2 

LEUCOGRANITE 

S c a t t e r e d  m i c r o p e r t h i t e  p h e n o c r y s t s  t o  1 c m  w i t h  

abundant  q u a r t z  i n c l u s i o n s  n e a r  r i m s ,  i n  c o a r s e  

groundmass on a n h e d r a l  Kspar ,  q u a r t z  ( 4 0 % ) ,  and 

s u b h e d r a l  s e r i c i t i s e d  o l i g o c l a s e  ( 5 % )  and b i o t i t e  

( 4 % )  w i t h  z i r c o n  and a p a t i t e  i n c l u s i o n s .  Primary 

muscovi te  1%. Minor Kspar-quar tz  g r a p h i c  

i n t e r g r o w t h s  . 

COARSE EQUIGRANULAR BIOTITE HK229383 2 



LEUCOGRANITE 

Coarse  e q u i g r a n u l a r  a n h e d r a l  m i c r o c l i n e ,  q u a r t z  25%, 

s u b h e d r a l  serici t  i s e d  p l a g i o c l a s e  l o % ,  c h l o r i t  i s e d  

b i o t i t e  ( 4 % ) ,  minor muscov i t e ,  t race a p a t i t e .  

COARSE PORPHYRITIC BIOTITE HK234368 2  

LEUCOGRANITE 

Subhedra l  m i c r o p e r t h i c  p h e n o c r y s t s  t o  1 c m  i n  c o a r s e  

groundmass of  a n h e d r a l  m i c r o c l i n e ,  p l a g i o c l a s e  l o % ,  

q u a r t z  25%,  c h l o r i t i s e d  b i o t i t e  about  4 % ,  and about  

1% pr imary  and secondary  muscovi te .  Trace  a p a t i t e .  

COARSE PORPHYRITIC BIOTITE HK087408 

LEUCOGRANITE 

Phenocrys t  s of  t a b u l a r  m i c r o p e r t h i t  i c  m i c r o c l i n e  t o  

2  cm i n  a  f i n e - c o a r s e  groundmass of  a n h e d r a l  

m i c r o c l i n e ,  q u a r t z  30%,  s u b h e d r a l  s e r i c i t i s e d  

p l a g i o c l a s e  5 % ,  b i o t i t e  w i t h  a p a t i t e  i n c l u s i o n s  and 

c h l o r i t e  and minor w h i t e  m i c a  a l t e r a t i o n  2%.  

S t r a i n e d ,  undulose  e x t i n c t i o n .  

COARSE PORPHYRITIC B I O T I T E  HK236368 2  

LEUCOGRANITE 

Subhedra l  m i c r o p e r t h i t i c  m i c r o c l i n e  p h e n o c r y s t s  t o  1 

c m  i n  a  c o a r s e  groundmass of m i c r o c l i n e  l o % ,  

s e r i c i t i s e d  o l i g o c l a s e ,  q u a r t z  25%,  b i o t i t e  about  2 %  

a l t e r i n g  t o  c h l o r i t e ,  i r o n  o x i d e s .  S t r a i n e d  g r a i n s ,  

some r e c r y s t a l l i s a t i o n .  Q u a r t z  i s  u n s t r a i n e d  w i t h  

s u t u r e d  g r a i n  b o u n d a r i e s .  



FINE PORPHYRITIC BIOTITE 173768389 3  

LEUCOGRANITE 

Phenocrys t s  of  embayed q u a r t z  abou t  5  mrn, p e r t h i t i c  

m i c r o c l i n e  t o  10 cm, s e r i c i t i s e d  p l a g i o c l a s e  t o  5  

mrn, and minor b i o t i t e  a g g r e g a t e s  i n  a  f i n e  

groundmass of a n h e d r a l  m i c r o c l i n e ,  q u a r t z ,  

p l a g i o c l a s e  and a l t e r e d  ( c h l o r i t e ,  e p i d o t e )  b i o t i t e .  

P l a g i o c l a s e  5 % ,  Q u a r t z  40%,  b i o t i t e  2%. 

COARSE EQUIGRANULAR B I O T I T E  HK077407 2 

LEUCOGRANITE 

Coarse  a n h e d r a l  p e r t h i t i c  m i c r o c l i n e ,  q u a r t z  25%,  

a l t e r e d  p l a g i o c l a s e  10% (ser ic i te ,  e p i d o t e ,  

p r e h n i t e  ) , b i o t i t e  2% w i t h  c h l o r i t e - e p i d o t e  

a l t e r a t i o n ) .  Undulose e x t i n c t i o n ,  f r a c t u r e d  

r e c r y s t a l l i s e d  zones .  Accessory  a l l a n i t e ,  a p a t i t e ,  

z i r c o n  . 

VERY COARSE PORPHYRITIC JE821245 8  

LEUCOGRANITE 

M i c r o p e r t h i t e  megacrys t s  ( 2  cm) ,  s u b h e d r a l  v e r y  

c o a r s e  o l i g o c l a s e  30%,  b i o t i t e  w i t h  z i r c o n  and 

a p a t i t e  i n c l u s i o n s  ( 2 % )  and minor secondary  

muscovi te .  K a o l i n i t e  and f l u o r i t e  r e p l a c e  

p l a g i o c l a s e  and c h l o r i t e  p a r t l y  r e p l a c e s  b i o t i t e .  



FOELSCHE LEUCOGRANITE 

F I N E  EQUIGRANULAR H K 0 0 2 3 8 7  1 

L E U C O G R A N I T E  

A n h e d r a l  m i c r o p e r t h i t e ,  q u a r t z  3 0 % ,  ser ici t ised 

p lag ioc lase  l o % ,  c h l o r i t i s e d  b i o t i t e  1%. 

F I N E  EQUIGRANULAR H K 0 1 8 4 0 9  1 

L E U C O G R A N I T E  

A n h e d r a l  K s p a r ,  q u a r t z  5 0 % ,  subhed ra l  p lagioclase  

l o % ,  m i n o r  c h l o r i t i s e d  b i o t i t e  less t h a n  1%. 

P l a g i o c l a s e ,  K s p a r  and  q u a r t z  f o r m  g raphic  

i n t e r g r o w t h s .  Secondary carboante ,  t race p y r i t e .  

MEDIUM-GRAINED EQUIGRANULAR H K 0 3 5 4 1 4  1 

L E U C O G R A N I T E  

A n h e d r a l  q u a r t z  about 5 0 % ,  m i c r o p e r t h i t e ,  and  

p lagioclase  l o % ,  c o m m o n l y  a l l  i n t e r g r o w n .  L e s s  t h a n  

1% s l e n d e r  b i o t i t e .  T r a c e  p y r i t e  and  secondary i r o n  

oxides.  U n d u l o s e  e x t i n c t i o n .  

F I N E  EQUIGRANULAR 

L E U C O G R A N I T E  

A n h e d r a l  K s p a r  ( s o m e  m i c r o c l i n e ) ,  q u a r t z  5 0 % ,  and 

p lag ioc lase  5 % ,  c o m m o n l y  g raph ica l ly  i n t e r g r o w n .  

A b o u t  1% b i o t i t e .  



F I N E  EQUIGRANULAR H K 0 6 3 4 1 9  1 

L E U C O G R A N I T E  

A n h e d r a l  and  g raph ica l ly  i n t e r g r o w n  K s p a r  4 5 % ,  

q u a r t z  5 0 % ,  and  p lag ioc lase  5%. A b o u t  1% c h l o r i t i s e d  

b i o t i t e .  

MEDIUM-GRAINED EQUIGRANULAR G K 9 8 0 4 7 5  1 

L E U C O G R A N I T E  

A s  8 2 1 2 0 1 6 5 ,  m i n o r  graphic  i n t e r g r o w t h s .  

MEDIUM-GRAINED EQUIGRANULAR H K 0 6 3 4 1 9  1 

A L K A L I  F E L D S P A R  L E U C O G R A N I T E  

A n h e d r a l  K s p a r  , m i c r o p e r t  h i t  i c  i n  places, q u a r t z  

3 0 % ,  and  subhed ra l  plagioclase 5 % ,  w i t h  about  1% 

c h l o r i t i s e d  b i o t i t e .  M i n o r  K s p a r - q u a r t z  g raphic  

i n t e r g r o w t h s  . 

FINGERPOST GRANODIORITE 

COARSE HORNBLENDE B I O T I T E  H K 0 6 6 4 0 8  2  

G R A N O D I O R I T E  

C o a r s e  subhedra l  ser ic i t i sed  a n d e s i n e ,  anhed ra l  

K s p a r ,  q u a r t z ,  b i o t i t e  and  m i n o r  c h l o r i t i s e d  and 

recrystal l ised pale g r e e n  h o r n b l e n d e .  B i o t i t e  

a l t e r i n g  t o  c h l o r i t e  and ep ido te ,  m i n o r  secondary 

carbonate.  K s p a r :  p lagioclase 1:3, q u a r t z  20%,  

m a f i c s  about  5 % .  



82120027 COARSE PORPHYRITIC B I O T I T E  HK063481 2  

-HORNBLENDE G R A N O D I O R I T E  

M i c r o p e r t h i t e  p h e n o c r y s t s  i n  a c o a r s e  groundmass of  

s u b h e d r a l  s e r i c i t i s e d  p l a g i o c l a s e ,  a n h e d r a l  Kspar ,  

a n h e d r a l  q u a r t z  20%,  p r i s m a t i c  hornb lende  and 

b i o t i t e ,  t r a c e  a p a t i t e .  C h l o r i t e - e p i d o t e  a l t e r a t i o n  

of  b i o t i t e .  Maf ics  about  5 % ,  Kspar: p l a g i o c l a s e  

1:3. 

82120157 COARSE BIOTITE-HORNBLENDE HK022424 1 

GRANODIORITE 

Coarse  s u b h e d r a l  s e r i c i t i s e d  p l a g i o c l a s e ,  a n h e d r a l  

q u a r t z  25%,  Kspar,  p r i s m a t i c  hornb lende ,  b i o t i t e ,  

t r a c e  a l l a n i t e .  Maf ics  5%, h b l 7 b i o t .  Kspar: 

plagioclase 1:2. 

82120158 COARSE BIOTITE-HORNBLENDE HK094424 2 

GRANITE 

Equal  p r o p o r t i o n s  o f  c o a r s e  s u b h e d r a l  s e r i c i t i s e d  

p l a g i o c l a s e ,  a n h e d r a l  Kspar and q u a r t z ,  4 %  p r i s m a t i c  

hornb lende ,  2% b i o t i t e  w i t h  c h l o r i t e  and e p i d o t e  

a l t e r a t i o n ,  t r a c e  e p i d o t e .  

DRIFFIELD GRANITE 

82120163 DEFORMED FINE EQUIGRANULAR HK197449 2  

LEUCOGRANITE 

Deformed, undu lose  b e n t  mosaic of  Kspar ,  q u a r t z  45%,  

4 9  



p l a g i o c l a s e  5 % ,  about  1% c h l o r i t  i s e d  b i o t i t e ,  w i th  

s u t u r e d  r e c r y s t a l l i s e d  polygonal  f i n e  g r a i n s  and 

agglomerates .  Secondary e p i d o t e ,  t r a c e  z i r c o n .  

82120170 FINE EQUIGRANULAR HK203472 2  

LEUCOGRANITE 

Anhedral q u a r t z  50%,  Kspar,  and p l a g i o c l a s e  5%.  Up 

t o  1% c h l o r i t i s e d  b i o t i t e  w i t h  i r o n  ox ides .  Trace 

a p a t i t e ,  undulose ,  ben t  c r y s t a l s .  

82120223 SHEARED COARSE B I O T I T E  HK215427 2 

LEUCOGRANITE 

F rac tu r ed  and deformed c o a r s e  Kspar,  p l a g i o c l a s e  and 

q u a r t z  w i t h  minor secondary c h l o r i t e  and ca rbona te .  

Very minor b i o t i t e ,  mos t ly  r e p l a c e d  by c h l o r i t e  and 

e p i d o t e .  T r a e  a p a t i t e .  P l a g i o c l a s e  25%, q u a r t z  

40%, maf ics  about  2 % .  

82120229 COARSE EQUIGRANULAR B I O T I T E  JE787496 3 

LEUCOGRANITE 

Coarse a n h e d r a l  m i c r o p e r t h i t e ,  k a o l i n i s e d  

p l a g i o c l a s e ,  q u a r t z  30%, b i o t i t e  w i th  a p a t i t e  

i n c l u s i o n s  and a l t e r i n g  t o  e p i d o t e  and c h l o r i t e ,  4 % .  

S t r a i n e d  g r a i n s ,  r e c r y s t a l l i s e d  s u t u r e d  g r a i n  

boundar ies ,  r e c r y s t a l l i s e d  po lygona l  u n s t r a i n e d  

q u a r t z .  Kspar: p l a g i o c l a s e  1:l 



PHILLIPS CREEK SANDSTONE 

82120179 COARSE FELDSPATHIC QUARTZ KE134082 15 

SANDSTONE 

Poor ly  s o r t e d  subrounded t o  subangula r  c o a r s e  ( t o  1 

mm) q u a r t z  and c h e r t  g r a i n s ,  and s e r i c i t i c  

agg rega t e s  a f t e r  f e l d s p a r .  Compact. Cemented by 

secondary i r o n  ox ides  and minor c l a y - s e r i c i t e ?  

82120190 CONGLOMERATIC GREYWACKE HK152429 2 

Angular poo r ly  s o r t e d  c l a s t s  t o  1 cm of f i n e  q u a r t z  

greywacke, r h y o l i t e  and q u a r t z i t e  i n  v e r y  f i n e  ill- 

s o r t e d  ma t r i x  c o n t a i n i n g  c h l o r i t  i s e d  b i o t i t e ,  

p l a g i o c l a s e ,  q u a r t z  and g r a p h i c a l l y  in tergrown 

q u a r t z - f e l d s p a r  g r a i n s  i n  a  c h l o r i t e - c l a y  base .  

S c a t t e r e d  Fe-oxides. 

82120071 VOLCANOLITHIC GREYWACKE JE928214 11 

Coarse p o o r l y  s o r t e d  a n g u l a r  c l a s t s  of p i t c h s t o n e ,  

p l a g i o c l a s e ,  Kspar,  q u a r t z ,  i n  s e r i c i t i c  and 

c h l o r i t i c ,  Fe ox ide  m a t r i x  of same composi t ion.  

S e r i c i t e  a f t e r  f e l d s p a r  and p o s s i b l y  d e v i t r i f i e d  

g l a s s  f ragments .  Qm 3 .2%,  Qp 1 .0%,  P 0 .8%,  K 3.6%, 

Lv 68.8%, Mat r ix  22.4%. Modal count  1500. 



PLUM TREE CREEK VOLCANICS 

82120009 HORNFELSED RHYODACITE HK138381 2 

S t r o n g l y  p o r p h y r i t i c .  Phenocrys t s  of subhed ra l  

p l a g i o c l a s e  ( a l b i t e ? ) ,  Kspar,  and embayed q u a r t z  and 

b i o t i t e  i n  a  m i c r o c r y s t a l l i n e  g r a n u l o b l a s t i c  

groundmass of q u a r t z ,  p o i k i l i t i c  Kspar and v e r y  

minor p l a g i o c l a s e .  Some b i o t i t e  rimmed by 

metamorphic p o i k i l i t  i c  b i o t i t e  and hornblende.  

Contact  metamorphism a l s o  i n d i c a t e d  by t h e  r o c k ' s  

r e c r y s t a l l i s e d  t e x t u r e .  Fe ld spa r  phenocrys t s  rimmed 

by p o i k i l i t  i c  Kspar . 

82120010 VERY COARSE QUARTZ SANDSTONE HK159424 2 

Poor ly  s o r t e d  v e r y  c o a r s e  well-rounded s t r a i n e d  

q u a r t z ,  minor c h e r t ,  and r h y o l i t e  f ragments  cemented 

by c h l o r i t e ,  s e r i c i t e  and minor q u a r t z  overgrowths.  

82120011 ALTERED RHYODAC I T E  HK196407 2 

P o r p h y r i t i c  subhed ra l  c r y s t a l s  and agg rega t e s  of 

k a o l i n i s e d  f e l d s p a r  t o  3  mrn, embayed q u a r t z  and 

a l t e r e d  maf ics  ( b i o t i t e  and p o s s i b l y  ho rnb l ende ) ,  

a l t e r e d  t o  c h l o r i t e ,  e p i d o t e ,  c a r b o n a t e ,  i n  a  micro- 

c r y s t a l l i n e  g r a n o b l a s t i c  groundmass of Fe o x i d e s ,  

s t a i n e d  q u a r t z ,  and Kspar. 

82120012 RHYOLITE HK160424 2 

Phenocrys t s  t o  2 mrn of subhed ra l  Kspar,  p l a g i o c l a s e ,  



embayed q u a r t z  and e u h e d r a l  c h l o r i t i s e d  b i o t i t e  i n  

an  u n a l t e r e d  m i c r o c r y s t a l l i n e  groundmass o f  q u a r t z ,  

Kspar and c h l o r i t e .  Rock f r a c t u r e d  and v e i n e d  by 

e p i d o t e ,  c h l o r i t e  and minor muscovi te .  Low grade  

h o r n f e l s i n g .  

82120014 L I T H I C  CRYSTAL TUFF HK188372 2  

OR IGNIMBRITE 

Angular c r y s t a l  f r agments  of  q u a r t z ,  Kspar ,  

p l a g i o c l a s e  and c h l o r i t i s e d  b i o t i t e  t o  1 mm, and 

minor r h y o l i t e  f r a g m e n t s ,  i n  a r e c r y s t a l l i s e d  

m i c r o c r y s t a l l i n e  c h l o r i t i c  s i l i c e o u s  b a s e .  P o s s i b l e  

low g r a d e  c o n t a c t  metamorphism. 

82120075 ALTERED MAFIC VOLCANIC KE264092 15 

Rounded ( t o  2 mm) ?amygdales of  c a r b o n a t e  w i t h  

minor q u a r t z  i n  c e n t r e s ,  i n  f i n e  a l t e r e d  groundmass 

of  Fe o x i d e s ,  c h l o r i t e  and c a r b o n a t e  w i t h  c h l o r i t e  

pseudomorphs a f t e r  m a f i c  m i n e r a l  c r y s t a l s  t o  2  mrn. 

P o s s i b l y  a l t e r e d  h i g h l y  v e s i c u l a r  b a s a l t .  

82120076 V I T R I C  R H Y O L I T I C  TUFF KE155094 13 

Minor p h e n o c r y s t s  o f  embayed q u a r t z ,  po lygona l  

q u a r t z  a g g r e g a t e s  and w h i t e  m i c a  a g g r e g a t e s  a f t e r  

f e l d s p a r ,  i n  a  k a o l i n i s e d  and Fe-oxide s t a i n e d  

d e v i t r i f  i e d  g l a s s y  b a s e  w i t h  a  e u t a x i t  i c  t e x t u r e .  

Minor sphene and c h l o r i t e ?  p o s s i b l y  r e p l a c e  m i n e r a l  

f r agments  . 



82120077 I G N I M B R I T E  JE945167 12 

Layered.  C r y s t a l  f r agments  ( q u a r t z ,  k a o l i n i s e d  

f e l d s p a r ) ,  minor c h l o r i t i s e d  maf ic  m i n e r a l  and 

v i t r i c  t u f f  l i t h i c  f r agments  i n  a  s t r o n g l y  

hemat it i s e d  d e v i t r i f  i e d  g l a s s y  b a s e  w i t h  e u t a x i t  i c  

f a b r i c  . 

82120080 PEBBLY VOLCANOLITHIC GREYWACKE KE040118 12 

Angular  p o o r l y  s o r t e d  c o a r s e  c l a s t s  of  f e l s i c  

v o l c a n i c s ,  quar tz-Kspar  g r a p h i c  i n t e r g r o w t h s ,  and 

q u a r t z  i n  a c l a y - h e m a t i t e  m a t r i x .  I n c l u d e s  a  pebb ly  

l a y e r  of  same compos i t ion .  

82120082 ALTERED IGNIMBRITE? KE228124 13  

Phenocrys t s  o f  s e r i c i t i s e d  f e l d s p a r ,  a g g r e g a t e s  of  

c h l o r i t e - q u a r t z - s e r c i t e  ( a l t e r e d  v o l c a n i c  r o c k  

f ragments  o r  a g g r e g a t e d  b i o t i t e  and f e l d s p a r ) ,  minor 

a p a t i t e ,  z i r c o n  and q u a r t z ,  i n  a  f i n e  groundmass 

mosaic of  q u a r t z ,  Kspar d u s t e d  w i t h  h e m a t i t e  

g r a n u l e s ,  and minor secondary  c h l o r i t e .  

82120083 DACITE? KE212218 13  

P h e n o c r y s t s  of  s e r i c i t i s e d  o r  c a r b o n a t e d  e u h e d r a l  

p l a g i o c l a s e ,  maf ic  m i n e r a l  a l t e r e d  t o  c h l o r i t e -  

c a r b o n a t e - i r o n  o x i d e s ,  sphene  and minor Kspar ,  i n  a  

f i n e  groundmass of  q u a r t z  w i t h  i n c l u s i o n s  of  minute  

s t u b b y  Kspar c r y s t a l s  c louded  by Fe o x i d e s ,  numerous 

a p a t i t e  n e e d l e s ,  and p a t c h y  c h l o r i t e  a l t e r a t  i o n .  



82120084 VOLCANOLITHIC PEBBLE 

CONGLOMERATE 

W e l l  rounded pebbles  of hemat it i s e d  p o r p h y r i t i c  

f e l s i c  v o l c a n i c s  and g r i t t y  qua r t z  i n  a  moderately 

s o r t e d  medium-grained sandy qua r t z  mat r ix .  Quar tz  

g r a i n s  w e l l  rounded wi th  Fe oxide coa ted  r ims ,  

cemented by polygonal  q u a r t z ,  minor rounded opaque 

g r a i n s ,  c h e r t ,  tourmal ine  and z i r con .  

82120085 WEATHERED R H Y O L I T I C  IGNIMBRITE KE192194 13 

Rounded c r y s t a l s  of q u a r t z ,  f e l d s p a r  ( a l k a l i :  p l a g  

1 : 1 ) ,  muscovi te -ch lor i te  opaques-carbonate a f t e r  

b i o t i t e  and carbona te  a f t e r  p l a g i o c l a s e .  Brown 

f l u i d a l  d e v i t r i f i e d  g l a s s y  groundmass, sha rds .  

C r y s t a l s  a l i gned  p a r a l l e l  t o  f low t e x t u r e s .  

82120086 RHYOLITE? KE204122 13 

Very minor angu la r  q u a r t z  phenocrysts  i n  a  

m i c r o c r y s t a l l i n e  groundmass of q u a r t z  and whi te  mica 

( d e v i t r i f i e d  g l a s s ) .  

82120087 ALTERED RHYODACITE KE137093 13 

Subhedral  phenocrysts  of carbonated p l a g i o c l a s e ,  

minor Kspar, and a  mafic  minera l  now complete ly  

a l t e r e d  t o  f i n e  a c t i n o l i t e  agg rega t e s .  Very f i n e  

groundmass of s tubby  Kspars,  q u a r t z  c r y s t a l l i t e s ,  

a c t i n o l i t e ,  c h l o r i t e ,  s e r i c i t e  and carbona te .  Trace 

apat  i t  e. 



82120088 IGNIMBRITE? KE204122 13 

Phenocrys t s  and a g g r e g a t e s  of  s e r i c i t i s e d  e u h e d r a l  

p l a g i o c l a s e ,  c h l o r i t e - c a r b o n a t e  Fe o x i d e  

pseudomorphs a f t e r  m a f i c  m i n e r a l s ,  minor Kspar ,  i n  

groundmass of  mosaic Kspar-quar tz  w i t h  d u s t y  

h e m a t i t e  g r a n u l e s ,  s c a t t e r e d  a p a t i t e  , minor 

c h l o r i t e ,  c a r b o n a t e .  

82120089 DACITE? JE959310 9  

Phenocrys t s  of  c a r b o n a t e d  e u h e d r a l  o l i g o c l a s e ,  minor 

a p a t i t e ,  c h l o r i t e  a f t e r  ? b i o t i t e ,  opaques ,  i n  

d e v i t r i f i e d  brown g l a s s y  groundmass w i t h  s p h e r u l i t i c  

t e x t u r e  and v e r y  weak f l o w  l a y e r i n g .  Carbonate  

v e i n s .  

82120090 RHYOLITE KE140102 13  

K a o l i n i s e d  s u b h e d r a l  f e l d s p a r  and minor embayed 

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

m i c r o c r y s t a l l i n e  groundmass o f  k a o l i n i s e d  f e l d s p a r  

and q u a r t z .  

82120091 ALTERED RHYODACITE JE928124 11 

-PALAEOWEATHERED? 

Phenocrys t s  t o  15  mm of  k a o l i n i s e d  s u b h e d r a l  

f e l d s p a r ,  minor embayed q u a r t z ,  and Fe o x i d e s  a f t e r  

maf ic  m i n e r a l s ,  i n  a m i c r o c r y s t a l l i n e  g r a n o b l a s t i c  

groundmass of  k a o l i n i s e d  f e l d s p a r ,  q u a t z  and i r o n  

o x i d e s  ( h e m a t i t e ) .  5-3 



RHYOLITE KE262091 15  

Embayed q u a r t z  and  k a o l i n i s e d  e u h e d r a l  f e l d s p a r  

p h e n o c r y s t s  t o  5  mm i n  a m i c r o c r y s t a l l i n e  groundmass 

o f  q u a r t z ,  k a o l i n i s e d  f e l d s p a r  a n d  i r o n  o x i d e s .  

PEBBLY COARSE L I T H I C  JE869192 11 

SANDSTONE 

S c a t t e r e d  s t r a i n e d  rounded  v e i n  q u a r t z  p e b b l e s  and  

p o o r l y  s o r t e d  v e r y  c o a r s e  a n g u l a r  f r a g m e n t s  o f  

h i g h l y  f o l i a t e d  and  s t r a i n e d  q u a r t z  greywacke ,  minor  

p h y l l i t e  and  s i l t s t o n e ,  i n  a m a t r i x  o f  f i n e  

u n s t r a i n e d  p o l y g o n a l  q u a r t z .  H e m a t i t e  s t a i n i n g  

t h r o u g h o u t  . 

RHYOLITE KE221200 1 3  

A s  82120110. Rounded q u a r t z  p h e n o c r y s t s  and  

sericit ised f e l d s p a r  p h e n o c r y s t s  i n  a f i n e  

groundmass o f  a n h e d r a l  q u a r t z ,  s e r i c i t e ,  opaques ;  

rare e u h e d r a l  z i r c o n .  

VOLCANOLITHIC PEBBLE/ 

CONGLOMERATE 

A s  82120084 

ALTERED MAFIC VOLCANIC J E 9 4 6 2 9 0  9 

I n t e r l o c k i n g  p l a g i o c l a s e  l a t h s  ( a n d e s i n e ) ,  

a c i c u l a r  opaque  m i n e r a l .  P a t c h y  c a r b o n a t e  and  

c h l o r i t e ,  rare i n t e r s t i t i a l  q u a r t z ,  a c i c u l a r  



a p a t i t e  . 

ALTERED AMYGDALOIDAL BASALT KE237103 13 

Very minor e u h e d r a l  l a b r a d o r i t e  p h e n o c r y s t s  i n  a  

v e r y  f i n e  groundmass of  p l a g i o c l a s e  l a t h s ,  

secondary  c h l o r i t e ,  c a r b o n a t e  and Fe o x i d e s .  

Rounded amygdales t o  5  mm of  c h l o r i t e - c a r b o n a t e  

chalcedony-Fe ox ide .  

ALTERED MAFIC VOLCANIC KE189202 13  

I n t e r l o c k i n g  p l a g i o c l a s e  l a t h s  ( s e r i c i t i s e d ) ,  

i n t e r s t i t i a l  q u a r t z ,  p a t c h y  c a r b o n a t e  and c h l o r i t e ,  

g r a n u l a r  and a c i c u l a r  opaques.  Minor a l t e r e d  

e u h e d r a l  f e l d s p a r  p h e n o c r y s t s  t o  3 mm, and 

c a r b o n a t e - f i l l e d  amygdales.  

ALTERED AMYGDALOIDAL MAFIC KE229124 13  

VOLCANIC 

Rounded t o  amoeboid amygdales t o  5 mm f i l l e d  w i t h  

q u a r t z ,  c h l o r i t e ,  c a r b o n a t e  and h e m a t i t e  i n  a  

m i c r o c r y s t a l l i n e  a l t e r e d  b a s e  of  i n t e r l o c k i n g  

s e r i c i t i s e d  p l a g i o c l a s e  l a t h s .  Granu la r  i r o n  o x i d e s  

and i n t e r s t  i t  i a l  c h l o r i t e .  

ALTERED MAFIC VOLCANIC JE952312 9  

I n t e r l o c k i n g  a n d e s i n e  l a t h s  m o s t l y  s e r i c i t i s e d ,  

p a t c h y  c a r b o n a t e  and c h l o r i t e ,  a c i c u l a r  and g r a n u l a r  

opaques ,  and i n t e r s t i t i a l  brown g l a s s .  



BASALT KE247094 13 

S c a t t e r e d  phenocrysts  of c l inopyroxene euhedra 

( f r a c t u r e d  and a l t e r e d  t o  c h l o r i t e  and carbona te  i n  

p l a c e s )  and p l a g i o c l a s e  c r y s t a l s  a l t e r e d  t o  whi te  

mica, a l b i t e ? ,  and minor carbona te .  Groundmass is  

s t u b b l y  Kspar c r y s t a l s  and p l a g i o c l a s e  l a t h s ,  

euhedra l  c l inopyroxene,  secondary ca rbona te ,  opaques 

and r a r e  b i o t i t e  . 

LAMINATED V I T R I C  TUFF KE205175 13 

A s  82120119, rhombs of ca rbona te  

ALTERED VOLCANIC-DACITE? KE058096 1 2  

Minor s c a t t e r e d  phenocrysts  t o  2 mm of p l a g i o c l a s e ,  

and c h l o r i t e  pseudomorphs a f t e r  ?cl inopyroxene,  i n  a 

ve ry  f i n e  base  of p l a g i o c l a s e  c r y s t a l s ,  q u a r t z ,  

a c t i n o l i t e ,  c h l o r i t e ,  ca rbona te  and hemat i te .  Minor 

? Kspar c r y s t a l s .  

MEDIUM-GRAINED L I T H I C  KE006139 1 2  

QUARTZ SANDSTONE 

Medium-grained poor ly  s o r t e d ,  subrounded t o  angula r  

g r a i n s  of q u a r t z ,  f e l s i c  v o l c a n i c  rock f ragments ,  

c h e r t  and f l a t t e n e d  mud c l a s t s  ( t o  5 mm)  i n  a c l a y  

mat r ix .  Qua r t z  g r a i n s  a r e  commonly s t r a i n e d ,  some 

are well-rounded wi th  broken qua r t z  r i m s ,  and appear 

reworked from a p r e - e x i s t i n g  sandstone.  



82120109 MEDIUM-GRAINED LITHIC 

QUARTZ SANDSTONE 

A s  82120108 

82120110 RHYOLITE KE221200 1 3  

E u h e d r a l  q u a r t z  and  s e r i c i t i s e d  f e l d s p a r  p h e n o c r y s t s  

t o  2 mrn i n  a f i n e  groundmass o f  a n h e d r a l  q u a r t z ,  

s e r ic i t e  and  Fe o x i d e ,  minor  c o a r s e r  p a t c h e s  o f  

m u s c o v i t e  s u g g e s t  some h o r n f e l s i n g .  

82120111 DEVITRIFIED V I T R I C  TUFF KE196329 10 

D e v i t r i f i e d  g l a s s - f i n e  w h i t e  m i c a ,  o p a q u e s ,  w i t h  

weak e u t a x i t  i c  t e x t u r e .  

82120113 R H Y O L I T I C  IGNIMBRITE- 

PALAEOWEATHERED 

Minor c r y s t a l s  o f  k a o l i n i s e d  f e l d s p a r  and  q u a r t z  i n  

a b a s e  o f  q u a r t z ,  k a o l i n i s e d  f e l d s p a r ,  i r o n  o x i d e s  

( h e m a t i t e )  and  minor  c h l o r i t e .  Wavy c o n c e n t r a t i o n s  

o f  i r o n  o x i d e s  o u t l i n e  ' f r a g m e n t s '  w i t h  

d i s o r i e n t a t e d  f a b r i c s  t o  e a c h  o t h e r ,  s u g g e s t i n g  a 

f r a g m e n t a l  t e x t u r e .  

82120115 CRYSTAL VITRIC TUFF KE136339 10 

Very  f i n e  s c a t t e r e d  a n g u l a r  q u a r t z  and  minor  

s e r i c i t i s e d  f e l d s p a r  c r y s t a l  f r a g m e n t s  i n  a 

d e v i t r i f i e d  g l a s s y  b a s e  w i t h  re l ic t  e u t a x i t i c  

f a b r i c .  S h a r d s  a l t e r e d  t o  chlorite-sericite-quartz, 

opaques  . 



82120116 TUFFACEOUS CHERT KE204329 10  

S c a t t e r e d  a n g u l a r  f i n e  q u a r t z ,  k a o l i n i s e d  f e l d s p a r ,  

i n  a m i c r o c r y s t a l l i n e  mosaic o f  q u a r t z ,  w h i t e  mica 

a n d  i r o n  o x i d e s .  

82120117 TUFFACEOUS SILTSTONE KE197194 1 3  

Graded l a m i n a e  o f  s i l t y  a n g u l a r  q u a r t z ,  o p a q u e s ,  

yel low-brown d e v i t r i f i e d  g l a s s ,  c h l o r i t e  a f t e r  m a f i c  

m i n e r a l ,  and  m u s c o v i t e  f l a k e s .  

82120118 DEVITRIFIED VITRIC TUFF? KE248092 1 3  

L a y e r e d  m i c r o c r y s t a l l i n e  q u a r t z - s e r i c i t e - i r o n  o x i d e  

m o s a i c  w i t h  weak e u t a x i t i c  f a b r i c .  S p o t t e d  

a p p e a r a n c e  c a u s e d  b y  s e r i c i t e  a g g r e g a t e s .  

82120119 LAMINATED VITRIC TUFF KE205175 1 3  

D e v i t r i f i e d  g l a s s ,  w h i t e  m i c a  v a r y i n g  t o  p a l e  

y e l l o w i s h  brown,  f i n e  o p a q u e  g r a n u l e s ,  w i t h  

e u t a x i t i c  t e x t u r e .  S c a t t e r e d  rhombs o f  d a r k  brown 

c a r b o n a t e  o r  i r o n  o x i d e ,  and  rare a n g u l a r  q u a r t z .  

A s  82120105.  

82120125 SUBVARIOLITIC BASITE KE293039 1 5  

S l e n d e r  p l a g i o c l a s e  l a t h s  a l t e r e d  t o  c l a y  and  

c h l o r i t e ,  and  c r y s t a l l i t e s ,  i n  a d e v i t r i f i e d  b a s e  

w i t h  c h l o r i t e  a g g r e g a t e s  a f t e r  a m a f i c  m i n e r a l ,  and  

m i n o r  e p i d o t e .  C a r b o n a t e - c h l o r i t e  v e i n l e t s .  



8 2 1 2 0 1 2 8  HORNFELSED RHYODACITE 

As 8 2 1 2 0 0 0 9  

8 2 1 2 0 2 4 8  SHEARED MAFIC VOLCANICLASTIC KE264092 1 5  

S t r o n g l y  f o l i a t e d  c h l o r i t e  a n d  c r u s t i f i e d  c a r b o n a t e  

v e i n l e t s ,  m i n o r  q u a r t z  l e n s e s  p a r a l l e l  t o  f o l i a t i o n ,  

c u t  b y  e x t e n s i v e  p a t c h y  c a r b o n a t e .  R e l i c t  

f r a g m e n t a l  t e x t u r e  i n d i c a t e s  p r o b a b l e  b r e c c i a .  

P o s s i b l y  A n t r i m  P l a t e a u  V o l c a n i c s - r e f e r  8 2 1 2 0 2 6 0 .  

MOUNT SHEPHERD RHYOLITE MEMBER 

8 2 1 2 0 0 9 7  ALTERED RHYOLITE- 

PALAEOWEATHERED 

As 82120102  

8 2 1 2 0 1 0 2  ALTERED RHYOLITE- KE251084 1 5  

PALAEOWEATHERED 

M i n o r  s u b h e d r a l  k a o l i n i s e d  ( o r  o t h e r  c l ay  m i n e r a l )  

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

g r a n o b l a s t i c  ? k a o l i n i s e d  f e l d s p a r ,  q u a r t z ,  i r o n  

o x i d e  g r a n u l e s  a n d  ? d i a s p o r e .  

8 2 1 2 0 1 1 2  RHYOLITE 

As 8 2 1 2 0 0 9 3 ,  f i n e r  g r a i n e d  



LEWIN SPRINGS SYENITE 

82120001 ALTERED FINE GRANODIORITE? GK989452 1 

Fine subhedra l  p l a g i o c l a s e ,  anhedra l  Kspar, q u a r t z ,  

and aggrega tes  of e p i d o t e ,  a c t i n o l i t e ,  c h l o r i t e  and 

minor carbona te  a f t e r  a  pr imary mafic  minera l .  

82120002 ALTERED PORPHYRITIC 

HORNBLENDE-BIOTITE- 

QUARTZ SYENITE? 

P o r p h y r i t i c  megacrysts  t o  1 cm of p l a g i o c l a s e  wi th  

whi te  mica and e p i d o t e  a l t e r a t i o n ,  subhedra l  Kspar, 

minor q u a r t z ,  i n  a medium-grained groundmass of 

qua r t z  and Kpar, most ly  g r a p h i c a l l y  in tergrown,  

hornblende a l t e r i n g  t o  a c t  i n o l i t e ,  b i o t i t e  a l t e r i n g  

t o  c h l o r i t e ,  p l u s  e p i d o t e  and a p a t i t e  and ve ry  minor 

p l a g i o c l a s e .  

82120003 PORPHYRITIC MICROGRANITE HK174437 2 

Corroded phenocrysts  of Kspar, qua r t z  and a l t e r e d  

(wh i t e  mica)  p l a g i o c l a s e  t o  3 mm, i n  a 

m i c r o c r y s t a l l i n e  groundmass of Kspar, q u a r t z ,  

c h l o r i t e ,  a c t i n o l i t e ,  e p i d o t e  and ve ry  minor 

carbona te .  

82120004 RHYOLITE HK088415 2 

Euhedral  phenocrysts  of o r t h o c l a s e ,  o l i g o c l a s e ,  

embayed qua r t z  and b i o t i t e ,  as s i n g l e  c r y s t a l s  t o  3  

mrn and i n  agg rega t e s ,  i n  a f low banded d e v i t r i f i e d  



g l a s s y  groundmass of  f e l d s p a r ,  q u a r t z  and c h l o r i t e  

mosaic.  S p h e r u l i t i c  t e x t u r e  i n  p l a c e s  and c o a r s e  

p a t c h e s  of  g r a n o b l a s t i c  ?Kspar.  Accessory z i r c o n ,  

a p a t i t e  e u h e d r a ,  secondary  c a r b o n a t e .  

82120005 PORPHYRITIC MICROGRANITE HK022476 1 

S t r o n g l y  p o r p h y r i t i c ,  w i t h  cor roded  euhedra  of  Kspar 

t o  1 cm, o l i g o c l a s e  t o  5 mm, q u a r t z ,  and b i o t i t e  t o  

2  mm, i n  a m i c r o c r y s t a l l i n e  groundmass o f  

g r a n u l o b l a s t i c  Kspar ,  q u a r t z ,  c h l o r i t e  and minor 

c a r b o n a t e .  B i o t i t e  phenocrys t  s p a r t l y  a l t e r e d  t o  

a c t i n o l i t e  o r  e p i d o t e ,  and i n  p l a c e s  c h l o r i t e  and 

w i t h  numerous a p a t i t e  i n c l u s i o n s .  

82120006 P O R P H Y R I T I C  MICROGRANITE HK066420 2 

Phenocrys t s  of  Kspar t o  1 c m ,  e u h e d r a l  o l i g o c l a s e  a s  

s i n g l e  c r y s t a l s  and c l u s t e r s ,  and embayed q u a r t z  t o  

1 mm, i n  a  v e r y  f i n e  groundmass of  g r a p h i c a l l y  

in te rg rown Kspar and q u a r t z ,  minor p l a g i o c l a s e  

c r y s t a l s ,  b i o t i t e  a l t e r i n g  t o  c h l o r i t e ,  r a r e  

f l u o r i t e ,  and minor secondary  c a r b o n a t e .  

82120007 ALTERED PORPHYRITIC 

HORNBLENDE-BIOTITE-QUARTZ 

SYENITE 

Megacrys ts ,  forming 50% of  r o c k ,  of  s u b h e d r a l  Kspar 

t o  15  mm, embayed q u a r t z  t o  5 mm, and p l a g i o c l a s e  

a l t e r i n g  t o  w h i t e  m i c a ,  i n  a  f i n e  groundmass of  



q u a r t z ,  Kspar ,  b i o t i t e  a l t e r i n g  t o  c h l o r i t e ,  

a c t  i n o l i t  i c  hornb lende ,  sphene ,  a p a t i t e ,  e p i d o t e  and 

opaques.  Groundmass hornb lende  euhedra  overgrown 

and r e p l a c e d  by act i n o l i t e .  

82120008 P O R P H Y R I T I C  HORNBLENDE 

-BIOTITE G R A N I T E  

Megacrys ts ,  forming 50% of  r o c k ,  of  s u b h e d r a l  

p l a g i o c l a s e  t o  1 c m  a l t e r i n g  t o  w h i t e  mica ,  

s u b h e d r a l  Kspar t o  2  c m ,  embayed q u a r t z  t o  1 cm, 

b i o t i t e ,  and v e r y  minor hornb lende .  B i o t i t e  and 

hornb lende  p a r t l y  a l t e r e d  t o  a c t i n o l i t e  and lesser 

c h l o r i t e ,  and a p a t i t e  i n c l u s i o n s  i n  b i o t i t e  . Very 

f i n e  groundmass of  a n h e d r a l  q u a r t z ,  Kspar ,  s t u b b y  

p l a g i o c l a s e  c r y s t a l s ,  b i o t i t e - c h l o r i t e ,  and minor 

e p i d o t e  and z i r c o n .  

82120013 COARSE P O R P H Y R I T I C  

HORNBLENDE-BIOTITE-QUARTZ 

MONZONITE 

Euhedra l  p l a g i o c l a s e  and Kspar megacrys t s  t o  1 c m  i n  

a medium-grained b a s e  o f  s u b h e d r a l  Kspar ,  a n h e d r a l  

q u a r t z ,  b i o t i t e ,  a c t  i n o l i t i c  hornb lende  c r y s t a l s ,  

m ino r  a p a t i t e ,  e p i d o t e ,  and rare c a r b o n a t e .  

A l t e r a t i o n  of  b i o t i t e  t o  c h l o r i t e  and p l a g i o c l a s e  t o  

ser ic i te  and e p i d o t e .  



82120015 MEDIUM-GRAINED B I O T I T E  

HORNBLENDE-QUARTZ MONZONITE 

Subhedral  Kspar, p l a g i o c l a s e  and a c t i n o l i t i c  

hornblende c r y s t a l s ,  c h l o r i t e - b i o t  i t e  , qua r t z  , 

sphene,  a p a t i t e .  Secondary ep ido te .  Minor qua r t z -  

Kspar micrographic  in te rgrowths .  

82120239 ALKALI  FELDSPAR MICROSYENITE HK102442 2 

Minor s c a t t e r e d  euhedra l  o l i g o c l a s e  phenocrysts  t o  1 

mm i n  a m i c r o c r y s t a l l i n e  groundmass of Kspar?, 

c h l o r i t e ,  minor ca rbona te  and whi te  mica mosaic wi th  

r a d i a t i n g  c r y s t a l l i t e s  around phenocryst  s . Spo t t i ng  

due t o  c h l o r i t e - c r y s t a l l i t e  masses around 

phenocrysts  ( d e v i t r i f i e d  g l a s s ? )  between Kspar-rich 

a r e a s .  

82120243 ALKALI FELDSPAR MICROSYENITE HK105430 

A s  82120239. 

KOMBOLGIE FORMATION 

82120114 HEMATITIC SILTSTONE KE077359 9 

Graded laminated s i l t y  q u a r t z  g r a i n s  wi th  minor 

muscovite,  impregnated by hemat i te  . Disrupted 

laminae wi th  c l a s t s  of f i n e  sand of same 

composit ion.  



- 64 - 

McADDENS CREEK VOLCANIC MEMBER 

82120174 WEATHERED AMYGDALOIDAL MAFIC JE986301 

VOLCANIC 

Phenocrysts  of euhedra l  Kspar, s e r i c i t i s e d  

p l a g i o c l a s e  ( o l i g o c l a s e ) ,  and c h l o r i t e  and carbonate  

a f t e r  a mafic  minera l ,  and q u a r t z - c h l o r i t e  

amygdales, i n  a  h e m a t i t i c  m i c r o c r y s t a l l i n e  

groundmass of p l a g i o c l a s e  and c h l o r i t e .  

82120175 HEMATITIC MICACEOUS SANDY KE135138 

SILTSTONE 

S i l t y  t o  f i n e  sandy, poor ly  s o r t e d ,  qua r t z  g r a i n s  

and muscovite f l a k e s ,  wi th  pe rvas ive  f i n e l y  d iv ided  

hemat i te  and some c l a y  minera l s .  

82120176 ALTERED M A F I C  VOLCANIC KE147147 13 

I n t e r l o c k i n g  s o d i c  p l a g i o c l a s e  ( o l i g o c l a s e ? )  

l a t h s ,  and anhedra l  pyroxene e x t e n s i v e l y  a l t e r e d  t o  

c h l o r i t e  and e p i d o t e ,  i n  an i n t e r s t i t i a l  a l t e r e d  

brown d e v i t r i f i e d  g l a s s  con ta in ing  minor m i c r o l i t e s ,  

and e p i d o t e  and c h l o r i t e - f i l l e d  c a v i t i e s .  

82120177 BANDED TUFF KE287105 13  

Angular qua r t z  g r a i n s ,  rare muscovi te ,  i n  a 

laminated base  of i r o n  ox ides ,  ca rbona te ,  and 

? d e v i t r i f i e d  g l a s s  sha rds .  



HENWOOD CREEK VOLCANIC MEMBER 

82120178 ALTERED FELSIC VOLCANIC KE161134 13 

S c a t t e r e d  e u h e d r a l  phenoc rys t s  of comple te ly  

k a o l i n i s e d  f e l d s p a r  i n  a mosaic base  of q u a r t z -  

s e r i c i t e  and i r o n  ox ide .  

ANTRIM PLATEAU VOLCANICS 

82120187 MEDIUM-GRAINED QUARTZ JE946114 1 2  

SANDSTONE 

Moderately s o r t e d ,  w e l l  rounded,  l o o s e l y  packed,  

medium-grained q u a r t z ,  about  15% c r y s t a l  and rock  

f ragments  of c h e r t ,  a l k a l i  f e l d s p a r ,  p l a g i o c l a s e ,  

t ou rma l ine ,  hemat i t  i s e d  v o l c a n i c ,  and opaque g r a i n s ,  

cemented by a  polygonal  q u a r t z  mosaic h e a v i l y  

impregnated w i t h  i r o n  ox ide  a long  g r a i n  boundar ies .  

82120188 ALTERED BASALT KE146034 15 

F ine  i n t e r l o c k i n g  k a o l i n i s e d  p l a g i o c l a s e  l a t h s  and 

anhed ra l  t o  s tubby  subhed ra l  a u g i t e  w i t h  marg ina l  

c h l o r i t e  a l t e r a t i o n .  Patchy secondary c h l o r i t e ,  

c a rbona t e  and hema t i t e .  

82120189 F I N E  QUARTZ SANDSTONE JE937114 11 

Moderately s o r t e d ,  f i n e ,  w e l l  rounded,  q u a r t z  and 

minor subangula r  a l k a l i  f e l d s p a r  ( t o  5 % )  g r a i n s  w i th  

o p t i c a l l y  con t inous  q u a r t z  r i m s .  Grain boundar ies  

o u t l i n e d  by i r o n  ox ide  c o a t i n g s .  Very minor c h e r t  



and opaques.  Many q u a r t z  r i m s  sur rounded by a 

second q u a r t z  r i m ,  i n d i c a t i n g  d e r i v a t i o n  from a n  

o l d e r  s a n d s t o n e .  

82120260 SHEARED MAFIC VOLCANICLASTIC KE212064 15 

S t r o n g l y  f o l i a t e d  c a r b o n a t e - c h l o r i t e  a l t e r a t i o n  

p roduc t  of  f i n e  g r a i n e d  m a f i c  v o l c a n i c  r o c k  

f ragments ,  i n  a  b a s e  of  f o l i a t e d  c h l o r i t e  and p a t c h y  

c a r b o n a t e .  Some r o c k  f ragments  may be  f i n e  Kspar 

mosaics .  P o s s i b l y  Plum T r e e  Creek Volcanics-compare 

82120248. 

DYKE ROCKS 

82120018 ALTERED DOLERITE JE786487 3 

Fine  s e r i c i t i s e d  p l a g i o c l a s e  l a t h s  w i t h  secondary  

f i b r o u s  a c t  i n o l i t e ,  c h l o r i t e  and g r a n u l a r  e p i d o t e .  

Minor i n t e r s t  it i a l  q u a r t z  and r e l i c t  a u g i t e  

c r y s t a l s .  S k e l e t a l  opaques.  

82120021 FINE EQUIGRANULAR 

LEUCOGRANITE 

Anhedral  Kspar ( m i c r o c l i n e  and o r t h o c l a s e ) ,  40% 

q u a r t z ,  10% s u b h e d r a l  p l a g i o c l a s e  ( o l i g o c l a s e )  

commonly rimmed by Kspar,  and 1% c h l o r i t i s e d  b i o t i t e  

w i t h  a p a t i t e  i n c l u s i o n s .  



82120207 QUARTZ-CHLORITE GREISEN HK055396 1 

60% c h l o r i t e  a s  medium-grained c r y s t a l s  and f i n e  

r a d i a t i n g  a g g r e g a t e s  w i t h  a n h e d r a l  q u a r t z .  

82120209 MUSCOVITE-QUARTZ GREISEN HK215427 2  

F i n e  q u a r t z ,  50%,  and muscov i t e .  S t r o n g l y  deformed 

and r e c r y s t a l l i s e d .  

82120210 MUSCOVITE-QUARTZ GREISEN HK138381 2 

F ine  q u a r t z  60%,  r a d i a t i n g  muscovi te  a g g r e g a t e s .  

82120237 DOLERITE KE188196 13  

Glomerophyr i t i c  agg rega t e s  and embayed s i n g l e  

p h e n o c r y s t s  of  a u g i t e  t o  2  mrn, i n  a brown a l t e r e d  

m i c r o c r y s t a l l i n e  groundmass o f  g r a n u l a r  pyroxene ,  

p l a g i o c l a s e  l a t h s ,  and p a t c h y  i n t e r s t i t i a l  c h l o r i t e  

p o s s i b l y  a f t e r  c l i n o p y r o x e n e .  

82120238 PORPHYRITIC ALKALI FELDSPAR JE870225 11 

MICROSYENITE 

Euhedra l  p h e n o c r y s t s  of  o l i g o c l a s e  and Kspar i n  a  

m i c r o c r y s t a l l i n e  groundmass of  Kspar and q u a r t z ,  

w i t h  p a t c h y  c a r b o n a t e  and c h l o r i t e ,  minor secondary  

w h i t e  m i c a ,  and a p a t i t e .  

82120241 ALTERED MEDIUM-GRAINED 

DOLERITE 

Medium-grained p l a g i o c l a s e  l a t h s  now a l t e r e d  t o  

g r a n u l a r  e p i d o t e  and f i n e  w h i t e  mica,  i r r e g u l a r  



hornblende probably a f t e r  c l inopyroxene ,  and a l t e r e d  

t o  f i b r o u s  p a l e  g r e e n  a c t i n o l i t e  and minor c h l o r i t e ,  

wi th  i n t e r s t  it i a l  p a r t l y  c h l o r i t  i s e d  b i o t i t e  , qua r t z  

and minor a p a t i t e  and opaques. 

82120242 FINE PORPHYRITIC  GRANITE JE881300 8 

Euhedral  phenocrysts  t o  1 c m  and s c a t t e r e d  c r y s t a l  

aggrega tes  of f e l d s p a r  ( p l a g i o c l a s e ? )  t o t a l l y  

r ep l aced  by f i n e  whi te  mica, i n  a groundmass of f i n e  

anhedra l  q u a r t z ,  Kspar and pa tchy  c h l o r i t e ,  i r o n  

ox ides  and whi te  mica. 

82120256 ALTERED FINE QUARTZ 

MONZONITE? 

Fine p l a g i o c l a s e  l a t h s ,  anhedra l  Kspar? and minor 

qua r t z  wi th  pa tchy  c h l o r i t e ,  ca rbona te  and i r o n  

ox ides .  Minor s c a t t e r e d  a l t e r e d  whi te  mica 

aggrega tes  a f t e r  ? p l a g i o c l a s e  phenocrysts .  Rounded 

qua r t z - ch lo r i t e - ca rbona te  ? c a v i t y  i n f i l l i n g s  o r  

o c e l l i .  

82120257 ALTERED P O R P H Y R I T I C  DOLERITE? HK168385 2 

Euhedral  phenocrysts  t o  1 cm of ? p l a g i o c l a s e  t o t a l l y  

r ep l aced  by whi te  mica, i n  a  f i n e  groundmass of 

c h l o r i t e ,  whi te  mica, i r o n  ox ides ,  ca rbona te  and 

minor q u a r t z .  A t e x t u r e  of i n t e r l o c k i n g  f e l d s p a r  

l a t h s  i s  preserved  by t h e  mica pseudomorphs. 



82120258 ALKALI FELDSPAR M I C R O G R A N I T E  HK077407 2  

M i c r o c r y s t a l l i n e  a n h e d r a l  q u a r t z  and Kspar,  commonly 

g r a p h i c a l l y  i n t e r g r o w n ,  trace b i o t i t e ,  c u t  by 

g r a n u l a r  e p i d o t e  v e i n l e t s .  

82120261 PORPHYRITIC ALKALI FELDSPAR HK230396 2 

QUARTZ MICROSYENITE 

Euhedra l  p h e n o c r y s t s  t o  5 rnrn o f  Kspar ,  minor 

p l a g i o c l a s e ,  and embayed q u a r t z ,  i n  a 

m i c r o c r y s t a l l i n e  groundmass of  Kspar e u h e d r a ,  q u a r t z  

and c h l o r i t e  w i t h  minor muscovi te .  

82120262 DOLERITE KE210192 13  

F i n e  l a b r a d o r i t e  l a t h s ,  i n t e r s t i t i a l  c o l o u r l e s s  

a u g i t e ,  minor i n t e r s t i t i a l  q u a r t z ,  p a t c h y  secondary  

c a r b o n a t e  and c h l o r i t e .  S k e l e t a l  opaques. 

A l t e r a t i o n  of c l i n o p y r o x e n e  p a r t l y  t o  hornblende  and 

t h e n  c h l o r i t e ,  and p l a g i o c l a s e  t o  s e r i c i t e .  
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