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INTRODUCTION 
The geology o f t h e f o l d e d r o c k s o f w e s t e r n Tasmania d i f f e r s c o n s i d e r ­

a b l y from t h a t o f n o r t h - e a s t e r n Tasmania, e a s t o f t h e Tamar R i v e r [ 5 0 0 4 3 0 ] 1 . 

I n w e s t e r n Tasmania Lower P a l a e o z o i c d e p o s i t i o n began i n narrow t r o u g h s 
d e v e l o p e d between and w i t h i n P r e c a m b r i a n r e g i o n s . The P r e c a m b r i a n r e g i o n s 
became g e a n t i c l i n e s d u r i n g t h e Cambrian, and when t h e t r o u g h s f i l l e d and de­
p o s i t i o n s p r e a d onto the g e a n t i c l i n e s , t h e i r m a r g i n s i n f l u e n c e d l o c a l d e f o r ­
mation. L a t e r , d u r i n g the p e r i o d o f major f o l d i n g o f Devonian age, t h e P r e ­
cambrian r e g i o n s a c t e d a s b l o c k s w h i l s t t h e younger r o c k s were f o l d e d i n a 
number o f d i r e c t i o n s . 

I n c o n t r a s t , t h e s e d i m e n t a r y r o c k s o f n o r t h - e a s t e r n Tasmania, which a r e 
o f E a r l y O r d o v i c i a n t o E a r l y Devonian age, c o n s t i t u t e a p o r t i o n o f a l a r g e 
e l o n g a t e d e p o s i t i o n a l b a s i n t h a t e x h i b i t s c o m p a r a t i v e l y s i m p l e f o l d i n g . 

PRECAMBRIAN FRAMEWORK OF WESTERN TASMANIA 
The l a r g e s t Cambrian g e a n t i c l i n e i s t h e Tyennan G e a n t i c l i n e ^ , w h i c h 

e x t e n d s n o r t h from t h e south-west c o a s t t o t h e C e n t r a l H i g h l a n d s , and con­
s i s t s o f r o c k s metamorphosed d u r i n g t h e P r e c a m b r i a n Frenchman Orogeny. Sim­
i l a r r o c k s c o n s t i t u t e t h e s m a l l F o r t h G e a n t i c l i n e a t t h e n o r t h c o a s t . The 
s m a l l Badger Head G e a n t i c l i n e , some 25 km t o t h e e a s t o f t h e F o r t h G e a n t i ­
c l i n e , and t h e l a r g e Rocky Cape G e a n t i c l i n e , 5 km t o t h e west, c o n s i s t o f com­
p a r a t i v e l y unmetamorphosed P r e c a m b r i a n r o c k s e x t e n s i v e l y f o l d e d i n t h e Pen­
g u i n Orogeny. 

TYENNAN GEANTICLINE 

T h i s g e a n t i c l i n e i s f l a n k e d t o t h e n o r t h and west by Eocambrian and 
Cambrian s e q u e n c e s , but much o f t h e e a s t e r n margin i s h i d d e n under Permian 
and younger r o c k s . I n t h e main i t c o n s i s t s of deformed and metamorphosed 
s e q u e n c e s o f i n t e r b e d d e d s i l t s t o n e and o r t h o q u a r t z i t e . 

I n t h e C r a d l e Mountain a r e a (415385; Gee, M a r s h a l l and B u r n s , 1970) t h e 
main phase o f metamorphism r e a c h e d t h e upper g r e e n s c h i s t f a c i e s w i t h t h e 
growth o f p r e - k i n e m a t i c almandine g a r n e t . Metamorphism o f t h i s e a r l y phase 
c o n t i n u e d d u r i n g t h e development o f e a r l y f l e x u r a l f o l d s , which v a r y i n s t y l e 
from rounded t o h i g h l y f l a t t e n e d w i t h a h a l f w a v e - l e n g t h o f up t o 200m. Limb-
t h r u s t s , p a r a l l e l t o an a x i a l s u r f a c e s c h i s t o s i t y , commonly bound t h e f o l d s , 
w h i c h have h i g h l y v a r i a b l e p l u n g e s b e l i e v e d t o be due t o t h e i n t e r f e r e n c e o f 
f o l d s s h a r i n g t h e same a x i a l s u r f a c e s (Burns, Shepherd and Gee, i n p r e p . ) . 
A l b i t e c r y s t a l l i s e d i n t h e i n t e r - k i n e m a t i c p e r i o d b e f o r e a l a t e r f o l d phase, 
which was a s s o c i a t e d w i t h a minor metamorphism and a r e g i o n a l t r a n s p o s i t i o n 
r e s u l t i n g i n n e a r - v e r t i c a l e a s t - t r e n d i n g s h e a r zones c o n t a i n i n g d e t a c h e d 
f o l d c o r e s . 

A s i m i l a r sequence o f e v e n t s has been r e c o r d e d a t t h e R a g l a n Range 
(400335; Gee, 1963) and Frenchmans Cap (405320; Spry, 1 9 6 3 ) , where a g a i n the 
main p h a s e of metamorphism s t a r t e d b e f o r e t h e e a r l i e s t r e c o r d e d f o l d i n g which 
i s now r e p r e s e n t e d by i s o l a t e d f o l d c o r e s . The metamorphism c o n t i n u e d u n t i l 
a f t e r t h e e a r l y f o l d i n g , and i n v o l v e d t h e growth o f c h l o r i t e , b i o t i t e , alman­
d i n e and k y a n i t e i n a z o n a l sequence. A t a l c - g a r n e t - k y a n i t e - q u a r t z s c h i s t 
has i n d i c a t e d c o n d i t i o n s o f 600 ±20°C and > 1 MPa (Raheim and Green, 1 9 7 4 ) . 
A l b i t e c r y s t a l l i s e d i n t h e i n t e r - k i n e m a t i c p e r i o d , w h i c h was f o l l o w e d by 

1 C o - o r d i n a t e s r e f e r t o 1:500 000 map g r i d . 
2 See map f o r l o c a t i o n o f Cambrian p a l a e o g e o g r a p h i c a l e l e m e n t s . 
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recumbent f o l d i n g and t h r u s t i n g accompanied by minor metamorphism. 

I n t h e s o u t h , a t Davey R i v e r (415225; McClean, 1 9 7 4 ) , t h e e a r l i e r and 
main phase o f metamorphism o f g a r n e t grade accompanied an e a r l y d e f o r m a t i o n 
c h a r a c t e r i s e d by t h e development o f d i s c o n t i n u o u s i n t r a f o r m a t i o n a l l e n s e s . 
A l b i t e growth s e p a r a t e d t h i s e a r l y metamorphism from a minor metamorphic 
phase a s s o c i a t e d w i t h p a t c h i l y d e v e l o p e d c r e n u l a t i o n c l e a v a g e . 

Throughout t h e Tyennan G e a n t i c l i n e q u a r t z i t e p e t r o f a b r i c diagrams i n ­
v a r i a b l y show q u a r t z c - a x e s i n w e l l - d e f i n e d p a t t e r n s r e l a t e d t o m u l t i p h a s e 
d e f o r m a t i o n . M u l t i p l e f o l d i n g and an e a r l y main p e r i o d o f metamorphism de­
f i n e t h e Frenchman Orogeny (Spry i n S p r y and Banks, 1962, p. 1 07-126). 

FORTH GEANTICLINE 

The F o r t h G e a n t i c l i n e (Burns, 1965) a t the n o r t h c o a s t c o n s i s t s o f 
r o c k s s i m i l a r t o t h o s e o f t h e Tyennan G e a n t i c l i n e . Q u a r t z i t e , s c h i s t and 
a m p h i b o l i t e a r e i n t e r l a y e r e d , w i t h l a y e r s r a n g i n g i n w i d t h from about a k i l o ­
metre t o m i c r o s c o p i c s c a l e . Q u a r t z i t e p e t r o f a b r i c diagrams show q u a r t z eF­
axes i n w e l l - d e f i n e d p a t t e r n s . Conglomerate h o r i z o n s show s t r o n g a l i g n m e n t s 
o f s t r e t c h e d p e b b l e s and t e c t o n i c i n c l u s i o n s . Most l a y e r i n g i s o f m e c h a n i c a l 
o r i g i n , b u t t h o s e o f f i n e r s c a l e may be metamorphic o r p o s s i b l y bedding. 
Metamorphism t o almandine g a r n e t grade accompanied t h e e a r l i e r d e f o r m a t i o n , 
whereas a minor metamorphism to c h l o r i t e grade o c c u r r e d d u r i n g a l a t e r de­
f o r m a t i o n , w h i c h i s c h a r a c t e r i s e d by u p r i g h t , f l a t t e n e d i s o c l i n a l f o l d s . 
D e f o r m a t i o n and metamorphism i s a t t r i b u t e d t o t h e Frenchman Orogeny. 

F o l d e d t u r b i d i t e q u a rtz-wacke s u c c e s s i o n s a r e t h r u s t onto t h e metamor­
p h i c r o c k s a t t h e w e s t e r n margin o f t h e F o r t h G e a n t i c l i n e . These c o m p a r a t i v e ­
l y unmetamorphosed r o c k s a r e c o r r e l a t e d w i t h i d e n t i c a l s e q u e n c e s o f t h e P r e ­
c a m b r i a n B u r n i e F o r m a t i o n o f the l a r g e Rocky Cape G e a n t i c l i n e , 5 km t o t h e 
w est, and s i m i l a r f o r m a t i o n s c o n s t i t u t i n g the Badger Head G e a n t i c l i n e , 25 km 
t o t h e e a s t . 

BADGER HEAD GEANTICLINE 

E o c a m b r i a n ( ? ) and Cambrian beds everywhere d i p and f a c e away from t h i s 
f a u l t - b o u n d e d g e a n t i c l i n e , i n d i c a t i n g t h a t i t i s c o n s t i t u t e d o f P r e c a m b r i a n 
r o c k s . The g e a n t i c l i n e c o n s i s t s o f a s t r a t i g r a p h i c sequence o f a t l e a s t 900 
m o f c o m p a r a t i v e l y unmetamorphosed, i n t e r b e d d e d t u r b i d i t e q u a r t z - w a c k e , s i l t -
s t o n e and p h y l l i t e . The sequence has been c o r r e l a t e d w i t h t h e P r e c a m b r i a n 
B u r n i e F o r m a t i o n o f t h e Rocky Cape G e a n t i c l i n e . The beds a r e t i g h t l y f o l d e d , 
and t h e e a r l i e r minor f o l d s a r e o f a f l a t t e n e d f l e x u r a l t y p e . These e a r l y 
f o l d s have fanned s a n d s t o n e c l e a v a g e , and an a x i a l s u r f a c e s l a t y c l e a v a g e . 
L a t e r minor f o l d s , w h i c h a r e a l s o o f a f l a t t e n e d f l e x u r a l t y p e , have m o d i f i e d 
e a r l i e r s t r u c t u r e s and a r e a s s o c i a t e d w i t h w e l l - d e v e l o p e d c r e n u l a t i o n c l e a v ­
age. S t u d i e s o f b e d - f a c i n g and t h e v e r g e n c e o f minor f o l d s i n d i c a t e t h e 
o v e r a l l s t r u c t u r e i s o f a l i m b o f a s y n f o r m a l a n t i c l i n e . 

ROCKY CAPE GEANTICLINE 

T h i s e x t e n s i v e g e a n t i c l i n e o c c u p i e s t h e n o r t h - w e s t of Tasmania. The 
n o r t h - w e s t a r e a o f t h e Rocky Cape G e a n t i c l i n e c o n s i s t s o f t h e unmetamorphosed 
Rocky Cape Group. The group i s s e p a r a t e d by an 8 t o 15 km wide b e l t o f met­
amorphic r o c k s from d i f f e r e n t unmetamorphosed r o c k s u c c e s s i o n s of t h e B u r n i e 
F o r m a t i o n and t h e Oonah Formation, a t t h e e a s t e r n and s o u t h - e a s t e r n margins 
o f t h e g e a n t i c l i n e r e s p e c t i v e l y . 

The Rocky Cape Group (Gee, 1971) c o n s i s t s o f two f o r m a t i o n s of s u p e r -
mature o r t h o q u a r t z i t e , e a c h more t h a n 1200 m t h i c k , and f o r m a t i o n s o f 
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c l e a v e d s i l t s t o n e . A d j a c e n t t o t h e metamorphic b e l t t h e r o c k s e x h i b i t a 
s e r i e s o f n o r t h - e a s t e r l y p l u n g i n g , a s y m m e t r i c a l f o l d s of 1.5 km h a l f wave­
l e n g t h . High-angle t h r u s t s , d i p p i n g t o t h e n o r t h - w e s t , commonly o c c u r p a r a ­
l l e l t o an a x i a l c l e a v a g e . To t h e w e s t , away from t h e metamorphic b e l t , t h e 
f o l d s become b r o a d and s y m m e t r i c a l . 

At t h e n o r t h c o a s t and t o t h e e a s t o f t h e metamorphic b e l t (Gee, i n 
p r e s s ) o c c u r s a c o m p l e x l y f o l d e d sequence more than 5000 m i n t h i c k n e s s o f 
i n t e r b e d d e d s l a t y b l a c k mudstone, t u r b i d i t e q u a rtz-wacke and r a r e o c c u r r e n c e s 
o f a l t e r e d p i l l o w e d s p i l i t e o f t h e B u r n i e F o r m a t i o n . The d i s t r i b u t i o n o f t h e 
B u r n i e F o r m a t i o n i n d i c a t e s t h a t i t a c c u m u l a t e d i n a b a s i n between t h e Rocky 
Cape Group t o the w e s t and t h e metamorphic r o c k s o f t h e F o r t h G e a n t i c l i n e . 
The r o c k s were f o l d e d d u r i n g a f i v e - p h a s e d e f o r m a t i o n , w h i c h i n v o l v e d t h e 
r e p e a t e d development o f m e s o s c o p i c , c o - a x i a l , f l a t t e n e d , f l e x u r a l f o l d s . 
The complex f o l d i n g r e s u l t e d i n r e g i o n a l o v e r t u r n i n g . 

S o d i c d o l e r i t e s i l l s and dykes o c c u r i n t h e Rocky Cape G e a n t i c l i n e 
(Spry i n Spry and Banks, 1962, p. 124; Gee, i n p r e s s ) . I n t h e Rocky Cape 
Group d o l e r i t e o f t e n o c c u r s a l o n g h i g h a n g l e t h r u s t f a u l t s a s s o c i a t e d w i t h 
f o l d i n g , and t h i n s i l l s have been f o l d e d w i t h t h e b e d d i n g o f t h e s u r r o u n d i n g 
r o c k s . The f o l d e d s i l l s and dykes show c l e a v a g e s o f t h e same o r i e n t a t i o n 
a s t h o s e o f the e n c l o s i n g s e d i m e n t a r y r o c k s . S i m i l a r l y , t r a n s g r e s s i v e s h e e t s 
o f d o l e r i t e , o f t h e same p e t r o l o g i c a l s u i t e as t h o s e i n t h e Rocky Cape Group, 
a r e deformed by t h e l a t e r f o l d s i n t h e B u r n i e F o r m a t i o n . The d o l e r i t e , w h i c h 
was e v i d e n t l y i n t r u d e d d u r i n g f o l d i n g , has a minimum age o f 720 m.y. by K-Ar 
d e t e r m i n a t i o n ( R i c h a r d s , J.R. in Solomon and G r i f f i t h s , 1974, p. 2 1 ) . 

The metamorphic b e l t s e p a r a t i n g t h e Rocky Cape Group from t h e B u r n i e 
and Oonah F o r m a t i o n s e x t e n d s s o u t h - w e s t e r l y from Wynyard [395463], a t t h e 
n o r t h c o a s t , t o t h e west c o a s t (Banks, 1965; Gee, 1 9 6 7 ) . The metamorphic 
r o c k s appear t o be d e r i v e d from t h e s u r r o u n d i n g s e d i m e n t a r y r o c k s and s y n -
t e c t o n i c d o l e r i t e (McNeil, 1961; Longman and Matthews, 1962; Gee, i n p r e s s ) . 
I n t h e n o r t h , t h e w e s t e r n margin o f t h e b e l t g rades from t h e unmetamorphosed 
r o c k s o f the Rocky Cape Group through a zone o f p h y l l i t e , s c h i s t o s e q u a r t z i t e , 
a l b i t e - c h l o r i t e s c h i s t t o s c h i s t w i t h b i o t i t e . At t h e w e s t c o a s t t h e meta­
morphic b e l t e x h i b i t s t r a n s i t i o n a l b o u n d a r i e s w i t h t h e f l a n k i n g r o c k s 
( B l i s s e t t , 1 9 6 2 ) , which a t t h e s o u t h e r n boundary a r e o f t h e Oonah F o r m a t i o n , 
c o n s i s t i n g of more t h a n 1500 m* of d o m i n a n t l y s i l i c e o u s s i l t s t o n e and f i n e ­
g r a i n e d s a n d s t o n e . W i t h i n t h e metamorphic b e l t r e g i o n a l s c h i s t o s i t y o c c u r s 
p a r a l l e l t o t h e t r e n d o f t h e f o l d h i n g e s i n t h e s u r r o u n d i n g unmetamorphosed 
beds. There i s no e v i d e n c e o f the polymetamorphism w i t h accompanying d e f o r ­
mation c h a r a c t e r i s t i c o f t h e Frenchman Orogeny. 

The movements r e s u l t i n g i n t h e f o l d i n g and the development o f t h e meta­
morphic b e l t i n t h e Rocky Cape G e a n t i c l i n e c o n s t i t u t e t h e Penguin Orogeny 
(Spry in Spry and Banks, 1962, p. 124; Gee, i n p r e s s ) , which i s r e g a r d e d a s 
younger tha n t h e Frenchman Orogeny. 

EARLY PALAEOZOIC TROUGHS IN WESTERN TASMANIA 
SMITHTON TROUGH 

Sequences o f P r e c a m b r i a n and Cambrian d e p o s i t s which f i l l e d t h e S m i t h -
t o n Trough cr o p out a l o n g some 40 km o f c o a s t l i n e n e a r Smithton [342475], on 
t h e f a r n o r t h - w e s t c o a s t , and t h e y e x t e n d 55 km southward t o w i t h i n t h e P r e ­
c a m b r i a n Rocky Cape r e g i o n . At t h e e a s t e r n margin o f t h e t r o u g h (354476; 
Gee, 1968) a t h i n l a y e r o f q u a r t z s a n d s t o n e and conglomerate a t t h e b a s e o f 
1 T h i c k n e s s e s a r e e s t i m a t e s based on f i e l d measurements, w h i c h have not 

u s u a l l y been c o r r e c t e d t o a l l o w f o r m o d i f i c a t i o n s d u r i n g f o l d i n g . 
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a m a s s i v e d o l o m i t e , t h e Smithton Dolomite, r e s t s w i t h a n g u l a r u n c o n f o r m i t y 
on beds o f t h e f o l d e d P r e c a m b r i a n Rocky Cape Group. The Smithton Dolomite 
i s e x t e n s i v e and i t s d i s t r i b u t i o n i n d i c a t e s a r e g i o n a l a n g u l a r unconformable 
r e l a t i o n s h i p w i t h u n d e r l y i n g beds (McNeil, 1961; Longman and Matthews, 1962; 
Spry, 1 9 6 4 ) . The f o r m a t i o n c o n s i s t s o f 600 m o f i n t e r b e d d e d s h a l l o w - m a r i n e , 
s t r o m a t o l i t e - b e a r i n g d o l o m i t e , o o l i t i c l i m e s t o n e , c h e r t and carbo n a c e o u s 
s i l t s t o n e . The Smithton Dolomite i s s u c c e e d e d by 30 m o f d o l o m i t i c b r e c c i a , 
w i t h fragments from t h e u n d e r l y i n g beds c o n t a i n i n g a s t r o m a t o l i t e c o n s i d e r e d 
to be Baicalia, o f an age range o f a p p r o x i m a t e l y 680-1000 m.y. ( G r i f f i n and 
P r e i s s , 1976) . The d o l o m i t i c beds a r e f o l l o w e d conformably by sequences o f 
up t o 750 m o f m a s s i v e f i n e - g r a i n e d t h o l e i i t i c b a s a l t , p i l l o w e d b a s a l t , 
t u f f and v o l c a n i c b r e c c i a , and sequences o f up t o 750 m o f f o s s i l i f e r o u s 
i n t e r b e d d e d s i l t s t o n e and greywacke. The t h o l e i i t i c s u i t e shows s i m i l a r ­
i t i e s i n i t s t r a c e elements t o modern a b y s s a l t h o l e i i t e (Foden, i n p r e s s ) . 
Only 600 m o f u n f o s s i l i f e r o u s s e d i m e n t a r y s t r a t a s e p a r a t e the P r e c a m b r i a n 
d o l o m i t e from t h e o l d e s t f o s s i l i f e r o u s Cambrian s i l t s t o n e h o r i z o n s , which 
have y i e l d e d a g n o s t i d s (Jago, 1971) i n d i c a t i n g t he l a t e - M i d d l e Cambrian 
Lejopyge laevigata Zone o f t h e Queensland Middle Cambrian a r e l i s t e d by 
Opik (1960. The beds o f t h e Smithton Trough u s u a l l y show g e n t l e f o l d s w i t h 
n o r t h e r l y - t r e n d i n g h i n g e s , and t h e b a s i c v o l c a n i c r o c k s show a l t e r a t i o n by 
e i t h e r s p i l i t i s a t i o n o r lower g r e e n s c h i s t f a c i e s metamorphism (Foden, i n 
p r e s s ) . 

A c onformable s u c c e s s i o n s i m i l a r t o t h a t o f t h e Smithton Trough o c c u r s 
i n t h e e a s t o f K i n g I s l a n d [ 255565], where an i n t e r b e d d e d sequence o f d o l o ­
mite and mudstone i s f o l l o w e d by a b r e c c i a , which may be o f g l a c i o g e n e 
o r i g i n ( C a r e y , 1947; Jago, 1974i>) , and a b a s i c v o l c a n i c s u i t e . The s u c c e s s ­
i o n c o n t r a s t s w i t h c o m p a r a t i v e l y s t r o n g l y deformed P r e c a m b r i a n s e q u e n c e s o f 
i n t e r b e d d e d q u a r t z i t e and mudstone t o t h e w e s t , which have been i n t r u d e d by 
a d a m e l l i t e and g r a n o d i o r i t e . The g r a n i t i c masses a r e h i g h l y deformed and 
have been d a t e d a t 715 and 750 m.y. by K-ftr and Rb-Sr methods r e s p e c t i v e l y 
(McDougall and Leggo, 1 9 6 5 ) . 

DUNDAS TROUGH AND ASSOCIATED IGNEOUS ROCKS 

I n w e s t e r n Tasmania t h e Rocky Cape and Tyennan G e a n t i c l i n e s f l a n k e d a 
m e r i d i o n a l t r o u g h o f Eocambrian and Cambrian r o c k s some 25 km wide, w i t h i n 
which a r e l i t h o l o g i c a l l y d i s t i n c t i v e b e l t s d i s t r i b u t e d p a r a l l e l t o the 
margins (Map, s e c t i o n s AB, CD). 

WESTERN BOUNDARY WITH THE ROCKY CAPE GEANTICLINE 

The boundary w i t h t h e Rocky Cape G e a n t i c l i n e a p p e a r s t o have been t h e 
s i t e o f an a n g u l a r l a n d s c a p e unconformity, a l t h o u g h r e l a t i o n s h i p s a r e masked 
by young f a u l t s . I n t h e Pieman R i v e r [362375] t h e Pr e c a m b r i a n Oonah For m a t i o n 
of t h e Rocky Cape G e a n t i c l i n e c o n s i s t s o f i n t e r b e d d e d s i l t s t o n e , f i n e - g r a i n e d 
q u a r t z s a n d s t o n e and l a m i n a t e d mudstone. I t i s o v e r l a i n w i t h an i n f e r r e d 
a n g u l a r u n c o n f o r m i t y by t h e S u c c e s s C r e e k Group ( T a y l o r , 1 954), which i s 
c o r r e l a t e d on s t r a t i g r a p h i c a l c o n s i d e r a t i o n s w i t h t h e b a s a l d o l o m i t e and 
q u a r t z s a n d s t o n e o f the Smithton Trough. The group i s u n f o s s i l i f e r o u s and 
c o n s i s t s o f 820 m o f m a s s i v e c o a r s e - g r a i n e d q u a r t z s a n d s t o n e i n t e r b e d d e d w i t h 
l a m i n a t e d f i n e - g r a i n e d q u a r t z s a n d s t o n e . To the e a s t , a t t h e s t r a t i g r a p h i c a l 
top, o c c u r s up t o 150 m o f a sequence o f i n t e r b e d d e d h e m a t i t i c c h e r t and 
c a l c a r e o u s s a n d s t o n e (Newnham, 1 9 7 5 ) , f o l l o w e d conformably by u n f o s s i l i f e r o u s 
mudstone o f t h e Crimson C r e e k F o r m a t i o n ( T a y l o r , 1954; B l i s s e t t , 1 9 6 2 ) . The 
f o r m a t i o n , which i s about 2500 m t h i c k , c o n s i s t s o f f i n e - g r a i n e d mudstone, 
c h a r a c t e r i s t i c a l l y p u r p l e o r green i n c o l o u r , w i t h o c c a s i o n a l t u r b i d i t e 
l i t h i c - w a c k e l a y e r s i n c r e a s i n g i n number i n t h e younger s e q u e n c e s . Near 
Zeehan [362361], 10 km so u t h o f the Pieman R i v e r , t h e S u c c e s s C r e e k Group i s 
a b s e n t , and t h e Crimson C r e e k F o r m a t i o n o v e r l i e s t h e Oonah F o r m a t i o n , which 
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h e r e i n c l u d e s o c c a s i o n a l beds o f l i m e s t o n e , d o l o m i t i c l i m e s t o n e , and some 
h o r i z o n s o f l a v a f l o w s and p y r o c l a s t i c d e p o s i t s . Although t h e Oonah Form­
a t i o n and t h e o v e r l y i n g Crimson Creek F o r m a t i o n d i s p l a y a degree o f r e g i o n a l 
c o n f o r m i t y around Zeehan ( B l i s s e t t , 1 9 6 2 ) , t h e r e l a t i o n s h i p i s b e l i e v e d t o 
be s i m i l a r t o t h a t n oted a t Mt B i s c h o f f [ 3 7 5 4 1 2 ] . At Mt B i s c h o f f beds s i m ­
i l a r t o t h e Oonah F o r m a t i o n form a P r e c a m b r i a n i n l i e r which i s p a r t l y s u r r ­
ounded by u n f o s s i l i f e r o u s Eocambrian o r Cambrian s e q u e n c e s . The se q u e n c e s 
show a r e g i o n a l c o n f o r m i t y (Groves and Solomon, 1 9 6 4 ) . However, r e c e n t s l u i c ­
i n g a t t h e s o u t h e r n margin o f t h e Mt B i s c h o f f i n l i e r h as unco v e r e d a few 
hundred metres o f a f a u l t zone c o n t a c t (Groves, 1 9 7 1 ) . A com p a r i s o n o f minor 
f o l d s a c r o s s t h e c o n t a c t demonstrated a s t r u c t u r a l h i a t u s , w i t h t h e Precam­
b r i a n r o c k s e x h i b i t i n g e a r l i e r a d d i t i o n a l f o l d s t o t h o s e d e v e l o p e d i n t h e 
Eoca m b r i a n o r Cambrian. The f a u l t zone was p r o b a b l y a c t i v e d u r i n g t h e depos­
i t i o n o f t h e b a s a l E o cambrian o r Cambrian beds, i n t o which slumped l a r g e 
f r a gments o f P r e c a m b r i a n r o c k s . 

ULTRAMAFIC AND MAFIC BODIES 

A number o f u l t r a m a f i c and m a f i c complexes have been emplaced w i t h i n 
a b e l t e x t e n d i n g from s o u t h o f Macquarie Harbour [361285] t o n e a r Mt C l e v e ­
l a n d [ 3 6 0 4 1 0 ] . The complexes o c c u r w i t h i n t h e u n f o s s i l i f e r o u s mudstone o f 
the Crimson Creek F o r m a t i o n , and a t t h e s t r u c t u r a l l y conformable, b u t e r o s -
i o n a l , boundary between t h e mudstone and o v e r l y i n g f o s s i l i f e r o u s t u r b i d i t e 
Dundas Group t o t h e e a s t . Gabbro and d o l e r i t e o f t h e complexes a r e p e t r o -
l o g i c a l l y d i s t i n c t from t h o s e c o n s t i t u t i n g o t h e r numerous s m a l l b o d i e s i n ­
t r u d e d i n t o t h e Crimson Creek F o r m a t i o n and t h e Dundas Group. 

The l a r g e s t complex o c c u r s n e a r Mt C l e v e l a n d (Rubenach, 1973) and i t 
c o n s i s t s o f o r t h o p y r o x e n i t e , p e r i d o t i t e and d u n i t e , w i t h i n t e r s t i t i a l p l a g i o -
c l a s e . The u l t r a m a f i c r o c k s a r e a s s o c i a t e d w i t h b a s a l t i c and d a c i t i c v o l c a n i c 
r o c k s and a r e i n t r u d e d by d o l e r i t e dyke swarms. S i m i l a r i t i e s o f t h e v o l c a n i c 
r o c k s t o o c e a n i c t h o l e i i t i c s u i t e s , have been i n d i c a t e d by t r a c e element 
s t u d i e s (Foden, i n p r e s s ) . The r e l a t i o n s h i p o f t h i s p r o b a b l e o p h i o l i t e rem­
n a n t w i t h t h e s u r r o u n d i n g u n f o s s i l i f e r o u s Cambrian beds has been o b s c u r e d 
by f a u l t i n g . 

The S e r p e n t i n e H i l l Complex (370368; Rubenach, 1 9 7 4 ) , 8 km n o r t h - e a s t 
o f Zeehan, i s r e g a r d e d a s a t e c t o n i c a l l y emplaced dismembered o p h i o l i t e . I t 
c o n s i s t s o f f a u l t - b o u n d e d a r e a s o f l a y e r e d cumulate u l t r a m a f i c r o c k s o f dom­
i n a n t l y o r t h o p y r o x e n i t e and h a r z b u r g i t e , i n p a r t p r e f e r e n t i a l l y r e p l a c e d by 
s e r p e n t i n i t e , and l a y e r e d c u m u l ate h y p e r s t h e n e gabbro. They have been i n ­
t r u d e d by t a b u l a r dykes o f microgabbro and p e g m a t i t i c gabbro. An a d j a c e n t 
a r e a o f dominantly b a s i c a l t e r e d v o l c a n i c r o c k s i n c l u d e m a s s i v e a m y g d a l o i d a l 
l a v a , t u f f and agglomerate, which have been i n t r u d e d by d o l e r i t e d y k e s . A l t ­
e r a t i o n o f t h e v o l c a n i c r o c k s , w h i c h h a s not been accompanied by d e f o r m a t i o n , 
i s b e l i e v e d t o have r e s u l t e d from a b u r i a l o r hyd r o t h e r m a l metamorphism. 

The S e r p e n t i n e H i l l Complex has a t h r u s t f a u l t o r r e - i n t r u s i v e w e s t e r n 
c o n t a c t w i t h the u n d e r l y i n g Crimson Creek F o r m a t i o n , w h i c h has not been de­
formed o r a l t e r e d by t h e emplacement. Poor exposure r e n d e r s i n t e r p r e t a t i o n 
o f t he e a s t e r n margin a g a i n s t t h e f o s s i l i f e r o u s Dundas Group d i f f i c u l t . How­
e v e r , d e t r i t u s o f r o c k s s i m i l a r t o t h o s e o f the complex o c c u r i n t h e b a s a l 
c o n g l o merate o f t h e a d j a c e n t Dundas Group, and t h e margin i s c o n s i d e r e d t o 
be an e r o s i o n l e v e l . 

DUNDAS GROUP AND CORRELATES 

The Crimson Creek F o r m a t i o n i s f o l l o w e d t o the e a s t by t h e f o s s i l i f e r o u s 
Dundas Group. Comparison o f t h e r o c k u n i t s a c r o s s t h e boundary, which i s 
u s u a l l y marked by young f a u l t s , o r , a s a t S e r p e n t i n e H i l l , by an u l t r a m a f i c 
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and m a f i c complex, i n d i c a t e s a s t r u c t u r a l c o n f o r m i t y . 

The Dundas Group, o c c u r r i n g 7 km e a s t o f Zeehan ( E l l i s t o n , 1954; B l i s s -
e t t , 1 9 6 2 ) , c o n s i s t s o f mudstone, some a c i d v o l c a n i c l a y e r s and s e q u e n c e s 
r i c h i n t u r b i d i t e l i t h i c - w a c k e , c h e r t conglomerate and p a r a c o n g l o m e r a t e . The 
group i s about 3800 m t h i c k , and a number o f f o s s i l i f e r o u s h o r i z o n s o c c u r . 
The o l d e s t i s o f t h e Ptycbagnostus gibbus Zone (Opik, 1956) o f t h e e a r l y -
Middle Cambrian, and the youngest have y i e l d e d Lotagnostus(?) o f the l a t e -
F r a n c o n i a n S t a g e o f the l a t e - L a t e Cambrian (Jago, 1 9 7 3 ) . I m m e d i a t e l y t o t h e 
n o r t h o f t h e Pieman R i v e r [371377] a s i m i l a r t u r b i d i t e sequence h a s y i e l d e d 
Glyptagnostus reticulatus ( A n g e l i n ) o f t h e m i d d l e - D r e s b a c h i a n S t a g e o f t h e 
m i d d l e - L a t e Cambrian (Opik in B l i s s e t t , 1962; Jago, 1 9 7 4 a ) . 

At a number o f l o c a l i t i e s t h e Dundas Group and i t s c o r r e l a t e s p a s s g r a d ­
u a l l y upward i n t o a dominantly p o o r l y s o r t e d conglomerate sequence w i t h c l a s t s 
o f c h e r t and q u a r t z i t e , some h e m a t i s e d , s e t i n a sandy m a t r i x o f s i m i l a r 
m a t e r i a l . The conglomerate sequence i s f o l l o w e d conformably by g r e y and 
p i n k s a n d s t o n e w i t h s u b o r d i n a t e conglomerate, c o n t a i n i n g c l a s t s o f q u a r t z ­
i t e . At M i s e r y H i l l [367 361] 5 km e a s t o f Zeehan, some 400 m o f conglomerate 
and s a n d s t o n e , which a r e o v e r l a i n by E a r l y O r d o v i c i a n l i m e s t o n e , a r e b e l i e v e d 
t o be t h e e q u i v a l e n t o f t h e Owen Conglomerate and i t s a s s o c i a t e d b a s a l beds 
a t t h e margin o f t h e Tyennan G e a n t i c l i n e . 

EASTERN BOUNDARY OF THE DUNDAS GROUP 

The Dundas Group and i t s c o r r e l a t e s a r e u s u a l l y d e l i m i t e d t o t h e e a s t 
by a n o r t h e r l y - t r e n d i n g f a u l t - b o u n d e d s t r u c t u r a l h i g h o f o l d e r r o c k s . I n 
t h e Pieman R i v e r [ 3 7 7 3 7 2 ] , the o l d e r r o c k s c o n s i s t o f c o r r e l a t e s o f t h e Crim­
son Creek F o r m a t i o n and the S u c c e s s Creek Group (G.R. Green, i n p r e p . ) . To 
t h e s o u t h [372363] 8 km e a s t o f Zeehan, t h e o l d e r r o c k s i n c l u d e n ot o n l y t h o s e 
o f t h e Crimson C r e e k Formation b u t a l s o c o r r e l a t e s o f t h e younger s e q u e n c e s 
o f t h e P r e c a m b r i a n Oonah F o r m a t i o n o f t h e Rocky Cape G e a n t i c l i n e . The Oonah 
F o r m a t i o n c o r r e l a t e s , i n which l i m e s t o n e beds o c c u r ( E l l i s t o n , 1954; B l i s s e t t , 
1 9 6 2 ) , a r e i n p a r t metamorphosed (N.J. T u r n e r , p e r s . comm.) to q u a r t z s c h i s t 
and q u a r t z mica s c h i s t o f the C o n c e r t S c h i s t . A t r a n s i t i o n a l boundary i s 
exposed between t h e Oonah F o r m a t i o n c o r r e l a t e and t h e C o n c e r t S c h i s t . The 
s c h i s t s show w e l l - d e f i n e d p a t t e r n s o f q u a r t z c - a x e s d e v e l o p e d d u r i n g a pene­
t r a t i v e s t r u c t u r a l metamorphism, w h i c h i s a c h a r a c t e r i s t i c known o n l y o f 
P r e c a m b r i a n d e f o r m a t i o n s . 

MT READ VOLCANIC BELT 

A c o n s i d e r a b l e p i l e o f d o m i n a n t l y a c i d t o i n t e r m e d i a t e v o l c a n i c m a t e r i a l 
a c c u m u l a t e d between t h e t r o u g h i n w h i c h t h e Dundas Group and i t s c o r r e l a t e s 
were d e p o s i t e d and t h e Tyennan G e a n t i c l i n e . These v o l c a n i c r o c k s , o f e s t i m ­
a t e d t h i c k n e s s e s e x c e e d i n g 2400 m (Campana and K i n g , 1 9 6 3 ) , c o n s t i t u t e t h e 
Mt Read V o l c a n i c B e l t , which e x t e n d s from t h e west c o a s t , a t E l l i o t t Bay, 
[385240] t h r o u g h Queenstown [381341] t o n o r t h of Rosebery [ 3 9 0 3 9 0 ] . 

The v o l c a n i c r o c k s i n c l u d e l a v a f l o w s , v o l c a n i c b r e c c i a , t u f f s and t h e 
p r o d u c t s o f sub-aqueous p y r o c l a s t i c f l o w s and i n t r u s i v e b o d i e s (Solomon, 
1960; C o r b e t t e t al., 1974). They a r e dominantly o f a l t e r e d r h y o l i t e and 
d a c i t e , w i t h s m a l l amounts o f a n d e s i t i c and b a s a l t i c t y p e s . A l t e r a t i o n has 
r e s u l t e d i n s p i l i t e - k e r a t o p h y r e m i n e r a l o g y , which c o n s i s t s l a r g e l y o f q u a r t z , 
a l b i t e , c h l o r i t e and s e r i c i t e . C o m p o s i t i o n a l c h a r a c t e r i s t i c s show t h a t t h e 
v o l c a n i c r o c k s a r e c a l c - a l k a l i n e (Spry in Spry and Banks, 1962 p. 280-281; 
Solomon, 1964; Anderson, 1 9 7 2 ) , and t r a c e element s t u d i e s i n d i c a t e t h a t t h e y 
may be compared w i t h modern Andean s u i t e r o c k s (Solomon and G r i f f i t h s , 1974; 
Foden, i n p r e s s ) . 

10 



The Mt Read V o l c a n i c B e l t i s a s s o c i a t e d w i t h g r a n i t e i n t r u s i o n s . At 
Mt Darwin [ 3 8 3 3 2 0 ] , 25 km s o u t h o f Queenstown, a g r a n i t e s h e e t i n t r u d e s a 
r h y o l i t e sequence, and p e b b l e s o f t h i s g r a n i t e o c c u r i n t h e o v e r l y i n g J u k e s 
B r e c c i a , a f o r m a t i o n o f t h e v o l c a n i c b e l t ( B r a d l e y , 1956; Solomon, 1 9 6 0 ) . 
On t h e w e s t c o a s t , a t E l l i o t t Bay, d a c i t e and r h y o l i t e a r e i n t r u d e d by two 
a d a m e l l i t e masses, one o f w h i c h has a minimum age o f 407 m.y. by K-Ar d a t i n g 
o f b i o t i t e (McDougall and Leggo, 1 9 6 2 ) . I n t h e n o r t h , 30 km e a s t o f Zeehan, 
t h e Murchison G r a n i t e [388373], which i s dominantly o f a d a m e l l i t e , h a s been 
emplaced i n r h y o l i t i c r o c k s , and K-Ar d a t i n g of h o r n b l e n d e i n d i c a t e d 515 ±15 
m.y. minimum age (McDougall and Leggo, 1 9 6 2 ) . 

The o l d e s t l i m i t o f t h e Mt Read V o l c a n i c s has n o t been determined, a l ­
though a s i m i l a r a d j a c e n t v o l c a n i c u n i t n e a r Rosebery has been c o n s i d e r e d t o 
u n d e r l i e the Crimson Creek F o r m a t i o n ( L o f t u s - H i l l s e t al., 1962; B r a t h w a i t e , 
1 9 7 2 ) . The b u l k o f t h e v o l c a n i c r o c k s , however, i s p r o b a b l y younger t h a n t h e 
b a s i c r o c k s o f a b y s s a l t h o l e i i t i c a f f i n i t i e s o c c u r r i n g t o t h e west. The 
v o l c a n i c r o c k s i n t e r f i n g e r w i t h f o s s i l i f e r o u s Dundas Group ( B l i s s e t t , 1962) , 
and about 25 km n o r t h o f Rosebery t h e y a r e i n t e r l a y e r e d w i t h mudstone con­
t a i n i n g a g n o s t i d t r i l o b i t e s o f t h e Ptychagnostus nathorsti Zones o f t h e 
Middle Cambrian (Gee, Jago and Q u i l t y , 1970; Jago, 1 9 7 4 a ) . 

W i t h i n t h e Mt Read V o l c a n i c s a t Comstock [ 3 8 3 3 4 6 ] , on t h e margin o f 
t h e Tyennan G e a n t i c l i n e n e a r Queenstown, an i n f e r r e d a n g u l a r u n c o n f o r m i t y 
s e p a r a t e s l o w e r s c h i s t o s e p y r o c l a s t i c r o c k s , w i t h t h e i r g e n e t i c a l l y r e l a t e d 
m i n e r a l i s a t i o n , from an o v e r l y i n g b a r r e n sequence o f v o l c a n i c r o c k s , i n c l u d i n g 
t h e J u k e s B r e c c i a , and s e d i m e n t a r y beds. The o v e r l y i n g b a r r e n s u c c e s s i o n has 
a b a s a l l i m e s t o n e c o n t a i n i n g t r i l o b i t e s i n d i c a t i n g a l a t e - M i d d l e o r e a r l y -
L a t e Cambrian age (Jago e t al., 1 9 7 2 ) . A t Red H i l l s (382360; C o r b e t t , 1975i>) , 
14 km n o r t h o f Comstock, b a r r e n v o l c a n i c l a s t i c r o c k s a r e up t o 300 m t h i c k , 
and a r e o v e r l a i n conformably by a l o c a l l y d e v e l o p e d t u r b i d i t e q u a rtz-wacke 
sequence which p a s s e s i n t o o v e r l y i n g s h a l l o w - m a r i n e and t e r r e s t r i a l Owen 
Conglomerate. The t u r b i d i t e sequence has y i e l d e d t r i l o b i t e s o f L a t e Cambrian, 
p r o b a b l y F r a n c o n i a n age. T h i s age i s t h e y o ungest known l i m i t f o r t h e r o c k s 
o f t h e Mt Read V o l c a n i c B e l t . 

The Comstock-Red H i l l s a n g u l a r u n c o n f o r m i t y i s e x t e n s i v e l y d e v e l o p e d 
a l o n g t h e Tyennan G e a n t i c l i n e margin. Above t h i s u n c o n f o r m i t y i s a r e g i o n a l ­
l y c onformable sequence of beds, w h i c h range i n age from l a t e - M i d d l e o r e a r l y -
L a t e Cambrian o f t h e b a s a l l i m e s t o n e a t Comstock, t h r o u g h O r d o v i c i a n and 
S i l u r i a n t o E a r l y Devonian. These d e p o s i t s a c c u m u l a t e d on t h e f i l l e d Cambrian 
t r o u g h s a s w e l l a s l a p p i n g onto t h e Cambrian g e a n t i c l i n e s . 

FOSSEY. MOUNTAIN TROUGH 

D e p o s i t s o f t h e Dundas Trough and a s s o c i a t e d i g n e o u s r o c k s c o n t i n u e 
i n t o t h e e a s t - s o u t h - e a s t e r l y d i r e c t e d F o s s e y Mountain Trough ( J e n n i n g s , 1958; 
1963; i n p r e s s ) , s i t u a t e d between t h e Tyennan G e a n t i c l i n e and t h e F o r t h and 
Badger Head G e a n t i c l i n e s a t the n o r t h c o a s t . The t r o u g h has a maximum w i d t h 
o f some 30 km and was f i l l e d w i t h some 3600 m o f t u r b i d i t e l i t h i c - w a c k e sequ­
e n c e s , v o l c a n i c r o c k s , and c h e r t . D e t r i t u s o f e a r l i e r r o c k s commonly o c c u r s 
i n l a t e r beds, i n d i c a t i n g t h e a c t i v e development o f t h e t r o u g h d u r i n g depos­
i t i o n . 

At the s o u t h e r n boundary, a g a i n s t the Tyennan G e a n t i c l i n e , a r e dominant­
l y a c i d and i n t e r m e d i a t e v o l c a n i c r o c k s , s i m i l a r t o t h o s e o f the Mt Read V o l ­
c a n i c B e l t . A d j a c e n t t o t h e F o s s e y Mountain Trough boundary a r e t h r e e s m a l l 
p l u t o n s o f v a r i a b l e g r a n i t i c c o m p o s i t i o n , w h i c h a r e p r o b a b l y o f L a t e Cambrian 
age [422397; 427398; 435394]. To t h e n o r t h , the v o l c a n i c r o c k s a r e c o n s i d e r e d 
t o be t r a n s i t i o n a l w i t h u n d e r l y i n g t u r b i d i t e l i t h i c - w a c k e sequences o f some 
800 m t h i c k n e s s , w h i c h a t one l o c a l i t y y i e l d e d f o s s i l s , i n c l u d i n g a g n o s t i d 
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t r i l o b i t e s o f L a t e Cambrian age (Opik, A.A. in J e n n i n g s , i n p r e s s ) . F u r t h e r 
n o r t h , a h o r i z o n o f 400 t o 500 m t h i c k n e s s c o n s i s t s o f l e n t i c u l a r b o d i e s o f 
b a s i c v o l c a n i c and s e d i m e n t a r y r o c k s , w h i c h a r e a s s o c i a t e d w i t h a t h i c k under­
l y i n g c h e r t sequence b e l i e v e d t o be t h e o l d e s t member o f t h e exposed s u c c e s s ­
i o n s w i t h i n t h e t r o u g h . 

C o r r e l a t e s o f t h e Owen Conglomerate o f Queenstown r e s t unconformably 
on the F o s s e y Mountain Trough d e p o s i t s , and were d e r i v e d f o r most p a r t from 
t h e Tyennan G e a n t i c l i n e . An a n g u l a r unconformable r e l a t i o n s h i p c a n be ob­
s e r v e d a t the b a s e o f t h e conglomerate a t a number o f l o c a l i t i e s , and can be 
e s t a b l i s h e d by r e g i o n a l mapping. However, d i f f i c u l t i e s i n d e t e r m i n i n g the 
n a t u r e o f t h e boundary o c c u r i n some a r e a s n e a r t h e Tyennan G e a n t i c l i n e . 
Where t h e b a s a l beds o f the o v e r l y i n g conglomerate r e f l e c t t h e c o m p o s i t i o n 
of u n d e r l y i n g a c i d and i n t e r m e d i a t e v o l c a n i c r o c k s an e r o s i o n a l c o n t a c t o n l y 
can be i d e n t i f i e d . F u r t h e r d i f f i c u l t i e s i n i n t e r p r e t a t i o n a r e e n c o u n t e r e d 
5 km s o u t h of Cethana [431407] and 2 km s o u t h - w e s t o f D e l o r a i n e (471400; P i k e , 
1 9 7 3 ) , where t h i n a c i d i g n e o u s i n t r u s i o n s , p e t r o l o g i c a l l y i d e n t i c a l t o the 
u n d e r l y i n g r o c k s , i n v a d e t h e b a s a l beds o f t h e unconformably o v e r l y i n g c o r r ­
e l a t e o f t h e Owen Conglomerate. 

DIAL RANGE TROUGH 

The D i a l Range Trough (Burns, 1965) , s i t u a t e d between t h e Rocky Cape 
and F o r t h G e a n t i c l i n e s , i s n o r t h e r l y d i r e c t e d and i s o n l y 5 km wide a t the 
n o r t h c o a s t (Map, s e c t i o n MN). The c h e r t and b a s i c v o l c a n i c f o r m a t i o n s o f 
t h e F o s s e y Mountain Trough extend i n t o t h i s t r ough, where t h e c h e r t forms 
an 850 m t h i c k tongue. The c h e r t i s f o l l o w e d conformably by some 450 m o f 
a l t e r e d p i l l o w e d b a s i c l a v a , which i s g e o c h e m i c a l l y s i m i l a r t o modern a b y s s a l 
t h o l e i i t e s (Foden, i n p r e s s ) . R e l a t i o n s h i p s a t the base o f t h e c h e r t u n i t 
a r e o b s c u r e d by f a u l t i n g , b u t they may be unconformable. However, s t r u c t u r ­
a l l y u n d e r l y i n g the c h e r t i s a 1000 m t h i c k mudstone sequence, w h i c h i n c l u d e s 
beds o f t u r b i d i t e l i t h i c - w a c k e conglomerate and t u f f . The mudstone i s f o s s ­
i l i f e r o u s c o n t a i n i n g a g n o s t i d s o f the l a t e - M i d d l e Cambrian (Opik, A.A. in 
B u r n s , 1965, p. 3 4 ) . Conformably o v e r l y i n g t h e b a s i c v o l c a n i c h o r i z o n i s 
a n o t h e r d o m i n a n t l y mudstone sequence c o n t a i n i n g i n t h e upper beds a g n o s t i d 
t r i l o b i t e s o f t h e Lejopyge laevigata Zone o f t h e Middle Cambrian (Palmer, 
A.R. in Burns, 1965, p. 4 7 ) . D e p o s i t i o n i n t h e D i a l Range Trough c l o s e d 
w i t h t h e a c c u m u l a t i o n o f some 150 m o f b r e c c i a w i t h fragments o f v a r i o u s 
l i t h o l o g i e s up t o 120 m l o n g s e t i n a m a t r i x o f l i t h i c - w a c k e and conglomer­
a t e . The b r e c c i a a p p e a r s t o have been formed by g r a v i t y d o w n - s l i d i n g o f 
l a r g e masses o f s e m i - i n d u r a t e d m a t e r i a l from u n s t a b l e f l a n k s o f t h e t r o u g h . 
T h i s may be a s s o c i a t e d w i t h u p l i f t s o f l a r g e r e g i o n s o f t h e t r o u g h d e p o s i t s , 
from w h i c h c h e r t d e t r i t u s a c cumulated i m m e d i a t e l y to t h e w e s t as t h i c k t e r r e ­
s t r i a l and s h a l l o w marine conglomerate beds, which a r e c o r r e l a t e d w i t h the 
Owen Conglomerate. T h i s conglomerate o v e r l i e s beds o f t h e D i a l Range Trough 
and P r e c a m b r i a n r o c k s o f t h e s u r r o u n d i n g g e a n t i c l i n e s w i t h a n g u l a r unconform­
i t i e s , b o t h o b s e r v e d and i n f e r r e d from r e g i o n a l mapping. 

BEACONSFIELD-PORT SORELL AREA 

E o c a m b r i a n ( ? ) and Cambrian beds d i p and f a c e away from t h e f a u l t - b o u n d e d 
Badger Head G e a n t i c l i n e (Gee and Legge, 1 9 7 4 ) . At P o r t S o r e l l [ 4 6 5 5 5 0 ] , on 
t h e w e s t e r n f l a n k , more than 700 m o f conformable sequences of u n f o s s i l i f e r o u s 
t u r b i d i t e l i t h i c - w a c k e , c h e r t and d o l o m i t e a r e p r e s e r v e d . On t h e e a s t e r n 
f l a n k o f the g e a n t i c l i n e , around B e a c o n s f i e l d [483438], s t r u c t u r a l s l i c e s 
i n c l u d e conformable s u i t e s o f c h e r t , mudstone and t u r b i d i t e l i t h i c - w a c k e , 
w i t h minor a l t e r e d a n d e s i t e (Map, s e c t i o n OP; Gee and Legge, 1974; Green, 
1 9 5 9 ) . I n one s l i c e a f o s s i l i f e r o u s h o r i z o n y i e l d e d t r i l o b i t e s o f t h e D r e s -
b a c h i a n Stage o f e a r l y - L a t e Cambrian. 
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W i t h i n a s t r u c t u r a l s l i c e a d j a c e n t t o t h e e a s t e r n margin o f t h e g e a n t i ­
c l i n e an u l t r a m a f i c complex has been emplaced i n Cambrian r o c k s . The complex 
(Green, 1959; Gee and Legge, 1974) c o n s i s t s o f s e r p e n t i n i t e and p y r o x e n i t e 
g r a d i n g upward, by i n t e r l a y e r i n g , i n t o gabbro. The p y r o x e n i t e and gabbro 
a r e c u m u l a t e s and d i s p l a y l a m i n a t i o n s , l a y e r i n g and o c c a s i o n a l c r o s s bedding. 
A l b i t i t e s o c c u r i n s m a l l b o d i e s t h roughout t h e complex, which a l s o i n c l u d e s 
h o r n f e l s s e p t a p a r a l l e l i n g t h e r e g i o n a l igneous l a y e r i n g and o u t l i n i n g an 
a n t i f o r m a l s t r u c t u r e p l u n g i n g t o t h e n o r t h - w e s t . The complex i s c o n s i d e r e d 
t o have been a p o r t i o n o f a once f l o o r e d gabbro magma chamber t h a t was t e c t -
o n i c a l l y emplaced a t about SOCC, w i t h i n s t r a t a w h i c h have been metamorphosed 
t o a n d a l u s i t e h o r n f e l s . 

The s t r u c t u r a l s l i c e s i n c l u d e c o r r e l a t e s o f t h e Owen Conglomerate con­
s i s t i n g o f s h a l l o w - m a r i n e q u a r t z s a n d s t o n e w i t h l e n s e s o f c h e r t conglomerate. 
The c o n t a c t w i t h the u n d e r l y i n g Cambrian beds i s nowhere exposed. The boun­
d a r y , however, i s i n t e r p r e t e d a s a marked e r o s i o n a l l e v e l s i n c e heavy miner­
a l s d e r i v e d from the u l t r a m a f i c complex a r e p r e s e n t i n t h e o v e r l y i n g s a n d s t o n e 
(Green, 1959), and t h e c l a s t s o f t h e conglomerate a r e o f p r e d o m i n a n t l y Eocamb­
r i a n o r Cambrian c h e r t (Gee and Legge, 1 9 7 4 ) . 

ADAMSFIELD TROUGH 

The n o r t h e r l y - t r e n d i n g A d a m s f i e l d Trough i s s i t u a t e d a t t h e s o u t h ­
e a s t e r n margin o f t h e Tyennan G e a n t i c l i n e , which forms i t s w e s t e r n boundary. 
The t r o u g h d i s a p p e a r s e a s t w a r d b e n e a t h a c o v e r o f younger r o c k s , but i n t h e 
s o u t h - e a s t i t i s bounded by a Cambrian g e a n t i c l i n e c o n s i s t i n g o f p r o b a b l e 
P r e c a m b r i a n sequences o f do l o m i t e and q u a r t z i t e . E a s t o f t h e exposed p a r t 
o f t h e t r o u g h , windows i n t h e c o v e r o f f l a t - l y i n g Permian and younger r o c k s 
show u n d e r l y i n g O r d o v i c i a n beds a s w e l l a s r o c k s s i m i l a r t o t h o s e c o n s t i t u t i n g 
t h e g e a n t i c l i n e . F u r t h e r e a s t , a t Hobart [ 5 2 5 2 5 5 ] , c l e a v e d b a s a l t , o f h i g h 
a l u m i n a c o n t e n t and a c h e m i c a l c o m p o s i t i o n v e r y s i m i l a r t o the b a s a l t o f t h e 
Mt Read V o l c a n i c s , was r e c o v e r e d from a bore h o l e w h i c h p e n e t r a t e d t h e c o v e r 
o f younger r o c k s (Leaman, 1972; Solomon and G r i f f i t h s , 1 9 7 3 ) . 

The r o c k u n i t s o f t h e trough a r e d i s t r i b u t e d i n b e l t s p a r a l l e l t o t h e 
n o r t h e r l y - t r e n d i n g boundary o f t h e Tyennan G e a n t i c l i n e . The o l d e s t d e p o s i t s 
a r e a t t h e w e s t e r n margin where t h e y r e s t on t h e P r e c a m b r i a n r o c k s o f the 
g e a n t i c l i n e w i t h an i n f e r r e d a n g u l a r u n c o n f o r m i t y ( T u r n e r , i n p r e p . ) . The 
b a s a l beds c o n s i s t o f u n f o s s i l i f e r o u s mudstone, t u r b i d i t e s a n d s t o n e and con­
g l o m e r a t e , w i t h c l a s t s d e r i v e d from t h e Tyennan G e a n t i c l i n e . These c o a r s e 
s i l i c e o u s beds a r e a s s o c i a t e d w i t h a d i s r u p t e d sequence o f i n t e r b e d d e d p o o r l y 
s o r t e d s a n d s t o n e , c h e r t and mudstone (Brown and T u r n e r , i n p r e p . ) . Some 
b a s i c and i n t e r m e d i a t e v o l c a n i c h o r i z o n s a r e p r e s e n t . 

A n o r t h e r l y - t r e n d i n g u l t r a m a f i c body has been f a u l t e d i n t o the u n f o s s ­
i l i f e r o u s r o c k s . T h i s s t e e p l y - d i p p i n g mass (Brown, 1972) c o n s i s t s o f l e n s e s 
o f p a r t i a l l y s e r p e n t i n i s e d and f r e s h p e r i d o t i t e s h e a t h e d by s e r p e n t i n i t e , 
w h i c h i s s h e a r e d p a r a l l e l t o t h e bounding f a u l t s . The p e r i d o t i t e , which has 
an e x t r e m e l y low aluminium c o n t e n t , i s o f m a s s i v e d u n i t e , o l i v i n e p y r o x e n i t e 
and p y r o x e n i t e . Although c a t a c l a s i s h as d i s t u r b e d t e x t u r e s t h e l a y e r i n g may 
be o f cumulate o r i g i n . The u l t r a m a f i c body, which i s not accompanied by a 
t h e r m a l a u r e o l e i n t h e s u r r o u n d i n g c o u n t r y r o c k s , was t e c t o n i c a l l y emplaced 
b e f o r e t h e d e p o s i t i o n o f mudstone beds n e a r i t s s o u t h e r n end [448256], f o r 
t h e y c o n t a i n u l t r a m a f i c d e t r i t u s a s w e l l a s h y d r o i d s and d e n d r o i d s , c o n s i d e r ­
ed t o be o f Middle o r e a r l y - L a t e Cambrian age ( Q u i l t y , 1 9 7 1 ) . 

The lower u n f o s s i l i f e r o u s beds a r e o v e r l a i n a t t h e i r e a s t e r n edge, w i t h 
an i n f e r r e d a n g u l a r u n c o n f o r m i t y , by a 500 m t h i c k s i l i c e o u s c l a s t i c s u c c e s s ­
i o n d e r i v e d from the Tyennan G e a n t i c l i n e ( C o r b e t t , 1975a; Brown and T u r n e r , 
i n p r e p . ) . The sequence, which has y i e l d e d a g n o s t i d t r i l o b i t e s o f l a t e - M i d d l e 
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Cambrian age, c o n s i s t s o f conglomerate, s a n d s t o n e and s i l t s t o n e , w i t h t u r b i d ­
i t e q u a r t z - w a c k e beds i n t h e upper p a r t . 

F u r t h e r e a s t , c o r r e l a t e s o f t h e Owen Conglomerate, w i t h l o c a l l y d i s t ­
i n c t i v e b a s a l beds, r e s t w i t h an a n g u l a r u n c o n f o r m i t y on t h e r o c k s o f t h e 
A d a m s f i e l d Trough, and t h e y were d e r i v e d from t h e Tyennan G e a n t i c l i n e . The 
l o c a l b a s a l beds, w h i c h a r e o f L a t e Cambrian age, i n c l u d e a t u r b i d i t e q u a r t z -
wacke sequence i n t h e Denison Range [440290], n e a r A d a m s f i e l d , and a s h a l l o w 
marine conglomerate o f u l t r a m a f i c d e t r i t u s a t A d a m s f i e l d [446270]. 

CAMBRIAN DEFORMATION 
The Dundas and D i a l Range Troughs d e v e l o p e d a l o n g the n o r t h e r l y - t r e n d ­

i n g P r e c a m b r i a n boundary between t h e c o m p a r a t i v e l y unmetamorphosed r o c k s o f 
the Rocky Cape G e a n t i c l i n e t o t h e west, and t h e metamorphic r o c k s o f t h e 
Tyennan and F o r t h G e a n t i c l i n e s i n t h e e a s t . The e x i s t e n c e o f t h e P r e c a m b r i a n 
boundary i s i n d i c a t e d by t h e remnants o f t h e Rocky Cape r o c k - t y p e s p r e s e n t 
a t t h e e a s t e r n margins o f t h e t r o u g h s . 

I n i t i a l d e p o s i t i o n i n t h e Dundas Trough smoothed i r r e g u l a r i t i e s i n t h e 
basement Oonah F o r m a t i o n . L a t e r d e p o s i t i o n was accompanied by e x t e n s i o n o f 
th e c o n t i n e n t a l basement r e s u l t i n g i n o u t p o u r i n g s o f o c e a n i c b a s i c l a v a t y p e s 
and t h e exp o s u r e o f o c e a n i c c r u s t ( f i g . l a ) , f r a g m e n t s o f which were l a t e r 
emplaced a s dismembered o p h i o l i t e s a l o n g s t e e p t h r u s t s i n t o Crimson Creek 
sediment ( f i g . l b ) . The complete r i f t i n g o f t h e c o n t i n e n t a l basement was 
l o c a l , s i n c e , a p a r t from t h e p r e s e n c e o f o c e a n i c t h o l e i i t i c l a v a s i n t h e D i a l 
Range and F o s s e y Mountain Troughs, t h e r e i s an absence o f o p h i o l i t e s o r any 
o t h e r e v i d e n c e t o i n d i c a t e complete d i s r u p t i o n o f t h e u n d e r l y i n g c o n t i n e n t a l 
r o c k s . 

The u p t h r u s t i n g o f o p h i o l i t e fragments was accompanied by n e g l i g i b l e 
d e f o r m a t i o n o f t h e e n c l o s i n g s e d i m e n t s . T h i s c o m p r e s s i o n a l phase, however, 
changed t h e c o n f i g u r a t i o n o f t h e Dundas Trough f l o o r s u f f i c i e n t l y t o a l l o w 
e r o s i o n o f t h e s e d i m e n t a r y p i l e t o expose dismembered o p h i o l i t e s , w h i c h con­
t r i b u t e d d e t r i t u s t o t h e o v e r l y i n g f o s s i l i f e r o u s Middle Cambrian s e d i m e n t of 
th e Dundas Group. The c o m p r e s s i o n a l phase may have a l s o h e r a l d e d t h e v u l c a n -
i s m r e s p o n s i b l e f o r the b u l k o f a c i d - i n t e r m e d i a t e r o c k s o f t h e Mt Read V o l ­
c a n i c B e l t (Foden, i n p r e s s ) , w i t h i t s s m a l l g r a n i t e i n t r u s i o n s . The ophio­
l i t e f ragments may have been u p t h r u s t e d on a number o f o c c a s i o n s o v e r a l o n g 
p e r i o d o f t i m e , and most o f t h e Mt Read v o l c a n i c r o c k s may have a c c u m u l a t e d 
b e f o r e d e p o s i t i o n o f t h e Dundas Group. T h i s c o m p r e s s i o n a l phase may have 
been i m p o r t a n t throughout t h e a c c u m u l a t i o n o f t h e v o l c a n i c r o c k s (Foden, i n 
p r e s s ) , f o r d u r i n g t h e waning s t a g e s o f v u l c a n i s m i n t h e L a t e Cambrian, move­
ments were up-dip a l o n g t h e w e s t e r l y d i p p i n g G r e a t L y e l l F a u l t [ 3 8 2 3 4 7 ] , 
w h i c h governed d e f o r m a t i o n and d e p o s i t i o n a t t h e margin of t h e Tyennan 
G e a n t i c l i n e ( f i g . l c ) . 

The d e f o r m a t i o n a s s o c i a t e d w i t h t h e G r e a t L y e l l F a u l t , a l t h o u g h i m p ort­
ant a l o n g t h e margin o f t h e Tyennan G e a n t i c l i n e , d i d n o t extend o v e r t h e 
Dundas Trough, f o r a t s e v e r a l l o c a l i t i e s t h e Dundas Group p a s s e s conformably 
i n t o t h e o v e r l y i n g c o r r e l a t e s o f t h e Owen Conglomerate. Near the Tyennan 
G e a n t i c l i n e margin, however, an e l o n g a t e b a s i n formed on the e a s t e r n s i d e o f 
the G r e a t L y e l l F a u l t ( R e i d , 1 976). I n t h i s b a s i n were d e p o s i t e d conformable 
s u c c e s s i o n s o f v o l c a n i c l a s t i c beds, i n c l u d i n g t h e J u k e s B r e c c i a , o c c a s i o n a l 
t u r b i d i t e q u a r t z - w a c k e sequences ( C o r b e t t , 1975£>) , and s h a l l o w - m a r i n e and 
t e r r e s t r i a l Owen Conglomerate. The conglomerate was d e r i v e d from t h e Tyennan 
G e a n t i c l i n e , t h e emergence o f w h i c h was a s s o c i a t e d w i t h t h e f a u l t movements. 
The b a s i n d e p o s i t s r e s t on t h e u n d e r l y i n g m i n e r a l i s e d r o c k s o f t h e Mt Read 
V o l c a n i c B e l t w i t h an a n g u l a r u n c o n f o r m i t y , known a s t h e J u k e s i a n Unconformity 
( C o r b e t t , et al., 1974). Continued movements a l o n g t h e G r e a t L y e l l F a u l t 

14 



w SUCCESS CK GRP 

sea 

LWR CRIMSON CK FTN it 
TYENNAN 

<= ROCKY CAPE I S GEANTICLINE 
I 

OCEANIC CRUST 

a . E A R L Y D E V E L O P M E N T (R IFT C O N D I T I O N ) 

MT READ 
ACID - INTERMEDIATE VOLCANICS \ 

r 
mm => <= 

UPTHRUST DISMEMBERED OPHIOLITE 

b . E N D OF U P P E R C R I M S O N C R E E K F O R M A T I O N D E P O S I T I O N ( C O M P R E S S I O N A L C O N D I T I O N ) 

JUKES GREAT LYELL 
UNCONFORMITY FAULT 

5 <= DUNDAS GRP 

I it 
-] 

A 
WW .i. 

1 

GRANITE 

C. B E G I N N I N G O F O W E N C O N G L O M E R A T E D E P O S I T I O N 

Figure 1. DEVELOPMENT OF DUNDAS TROUGH 
MT READ 

VOLCANICS 

sea 
ROCKY CAPE mm *. TYENNAN 

REGION V' NUCLEUS 

LAYERS 2,3 

Figure 2 . EASTERN PLUNGING SUBDUCTION ZONE MODEL 
IN EARLY CAMBRIAN FOR DUNDAS TROUGH 

(after Solomon and Griffiths, 1974) 
15 



formed zones o f s c h i s t i n t h e m i n e r a l i s e d v o l c a n i c r o c k s and c a u s e d d r a g -
f o l d s i n lo w e r members o f the Owen Conglomerate. T h i s r e s u l t e d i n upper 
members r e s t i n g on lo w e r members w i t h a marked a n g u l a r u n c o n f o r m i t y , known 
a s t h e Haulage Unconformity ( R e i d , 1976) . 

The development o f the Dundas Trough and i t s a s s o c i a t e d igneous r o c k s 
o u t l i n e d above i s s i m i l a r t o t h a t d e s c r i b e d by Campana and K i n g ( 1 9 6 3 ) , w h i c h 
was s u p p o r t e d by C o r b e t t , Banks and Jago ( 1 9 7 2 ) . R e c e n t l y , a t t e m p t s have 
been made t o r e l a t e t he Mt Read V o l c a n i c B e l t t o a zone o f s u b d u c t i o n . A 
model i n v o l v i n g a westward p l u n g i n g zone o f s u b d u c t i o n between the v o l c a n i c 
b e l t and t h e Tyennan G e a n t i c l i n e (Solomon and G r i f f i t h s , 1972) has been shown 
t o be i n c o r r e c t ( C o r b e t t e t al., 1 9 7 2 ) . Amongst the r e a s o n s l i s t e d a g a i n s t 
the model were t h e c l o s e a s s o c i a t i o n between t h e a c i d v o l c a n i c r o c k s and 
th e Tyennan G e a n t i c l i n e , a s w e l l a s t h e complete absence o f any t r e n c h de­
p o s i t s a t t h e p o s t u l a t e d s i t e o f s u b d u c t i o n . An e a s t w a r d p l u n g i n g s u b d u c t i o n 
zone a t t h e w e s t e r n boundary o f the v o l c a n i c b e l t has a l s o been c o n s i d e r e d 
a p o s s i b i l i t y , d e s p i t e an absence o f d e f o r m a t i o n c h a r a c t e r i s t i c o f p a s t 
s u b d u c t i o n (Solomon and G r i f f i t h s , 1974; C o r b e t t et al., 1972; f i g . 2 ) . The 
former e x i s t e n c e o f su c h a s u b d u c t i o n zone, however, i s u n l i k e l y , s i n c e a 
c o m p a r a t i v e l y minor p r e s e n c e o f o c e a n i c c r u s t i n Cambrian times i s i n d i c a t e d 
by t h e o c c u r r e n c e o f s i m i l a r P r e c a m b r i a n Rocky Cape and e a r l y m a r g i n a l t r o u g h 

| seguences\(G.R. Green and D.J. P a t t e r s o n , i n prep . ) l on e i t h e r s i d e o f t h e ' 
r e l a t i v e l y s i m p l y deformed d e p o s i t s o f the Dundas and D i a l Range Troughs. 
Perh a p s the most c o m p l i c a t e d s t r u c t u r e noted i n the Dundas Trough i s n e a r 
Rosebery, where the beds form an a n t i f o r m a l s y n c l i n e [ 3 7 6 3 7 8 ] . However, 
r e c e n t mapping has shown t h i s s t r u c t u r e t o be l o c a l l y d e v e l o p e d and to have 
no r e g i o n a l s i g n i f i c a n c e (G.R. Green, i n p r e p . ) . 

I n t he Smithton, D i a l Range and F o s s e y Mountain* Troughs b a s i c v o l ­
c a n i c r o c k s o f o c e a n i c t h o l e i i t i c c h a r a c t e r i s t i c s were p r o b a b l y a s s o c i a t e d 
w i t h basement e x t e n s i o n i n t h e trough development (Foden, i n p r e s s ) . The 
b a s i c v o l c a n i c r o c k s and a s s o c i a t e d c h e r t beds i n the D i a l Range Trough a r e 
e x c e p t i o n a l i n t h a t t h e y o c c u r amongst f o s s i l i f e r o u s Middle Cambrian 
s u c c e s s i o n s , a l t h o u g h r e l a t i o n s h i p s w i t h t h e s t r u c t u r a l l y u n d e r l y i n g f o s s i l i f -
e r o u s beds a r e o b s c u r e d by f a u l t i n g . I n t h e F o s s e y Mountain Trough ( J e n n i n g s , 
i n p r e s s ; 1963) b a s i c v o l c a n i c a c c u m u l a t i o n s and c h e r t d e p o s i t s a r e con­
s i d e r e d t o b e l o n g t o t h e o l d e s t t r ough sequences p r e s e n t , and they c o n t r i b u t e d 
much t o t h e m a t e r i a l making up t h e l a t e r l i t h i c - w a c k e beds w i t h i n t h e t r o u g h . 
The s p a t i a l a s s o c i a t i o n between the a c i d - i n t e r m e d i a t e v o l c a n i c r o c k s and t h e 
Tyennan G e a n t i c l i n e appear t o be s i m i l a r i n both the F o s s e y Mountain and 
Dundas Troughs. I n t h e F o s s e y Mountain Trough the v o l c a n i c r o c k s a r e near 
t h e n o r t h e r n margin o f the Tyennan G e a n t i c l i n e , where t h e r e a r e s m a l l 
Cambrian g r a n i t e i n t r u s i o n s . 

The i n s t a b i l i t y o f the f l a n k s o f the D i a l Range Trough d u r i n g t h e c l o s ­
i n g s t a g e s o f d e p o s i t i o n , i n d i c a t e d by the o c c u r r e n c e s o f s e d i m e n t a r y b r e c c i a , 
was t h e s t a r t o f movements which changed the g e n e r a l c o n f i g u r a t i o n o f t h e 
D i a l Range and F o s s e y Mountain Troughs. Throughout t h e r e g i o n the movements 
c a u s e d d e p o s i t i o n o f t h i c k t e r r e s t r i a l and s h a l l o w - m a r i n e c o r r e l a t e s o f t h e 
Owen Conglomerate, and th e y r e s t w i t h a n g u l a r u n c o n f o r m i t y on u n d e r l y i n g 
r o c k s . The conglomerate a t t h e w e s t e r n margin o f the emerged r o c k s o f the 
D i a l Range Trough was d e r i v e d , i n t h e main, from c h e r t i m m e d i a t e l y t o t h e 
e a s t . I n t h e so u t h , on the s i t e o f t h e F o s s e y Mountain Trough, the Owen 
Conglomerate c o r r e l a t e s were d e r i v e d from the emerged Tyennan G e a n t i c l i n e . 

To t h e n o r t h o f t h e Tyennan G e a n t i c l i n e , t he a n g u l a r u n c o n f o r m i t y a t 
the b a s e o f t h e c o r r e l a t e o f t h e Owen Conglomerate and a s s o c i a t e d c o nformable 
beds has been a t t r i b u t e d to broad and g e n t l e f o l d i n g o f t h e u n d e r l y i n g r o c k s 
* The range o f mountains e x t e n d i n g from B l a c k B l u f f [413411] t o Magog 

[ 4 5 9 4 0 3 ] . G a z e t t e d 15 November 1961. 
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( B u r n s , 1965; J e n n i n g s , 1 9 6 3 ) . However, the f o l d h i n g e s and any c l e a v a g e 
t h a t may have formed do n o t d i v e r g e from those d e v e l o p e d l a t e r d u r i n g t h e 
Middle Devonian. The L a t e Cambrian d e f o r m a t i o n i s a s s o c i a t e d w i t h emergence 
o f t h e Tyennan G e a n t i c l i n e . The e f f e c t o f the movements o v e r t h e whole o f 
t h e F o s s e y Mountain and D i a l Range Troughs s u g g e s t s t h a t t h e r o c k s o f t h e 
Tyennan G e a n t i c l i n e c o n t i n u e d b e n e a t h t h e s e d i m e n t a r y and v o l c a n i c t r o u g h 
a c c u m u l a t i o n s to r e a p p e a r c o n s t i t u t i n g t h e F o r t h G e a n t i c l i n e . 

I n t h e A d a m s f i e l d Trough t h e i n i t i a l t e c t o n i c emplacement of the u l t r a ­
m a f i c b o d i e s r e s u l t e d i n t h e development o f an i n f e r r e d a n g u l a r u n c o n f o r m i t y 
a t t h e b a s e o f t h e o v e r l y i n g Middle Cambrian b e d s . F u r t h e r d e f o r m a t i o n o c c ­
u r r e d p r i o r t o t h e d e p o s i t o n o f the c o r r e l a t e s o f the Owen Conglomerate and 
a s s o c i a t e d conformable s t r a t a . However, the g e n e r a l n o r t h e r l y t r e n d o f t h e 
r o c k u n i t s p a r a l l e l t o t h e margin o f t h e Tyennan G e a n t i c l i n e s u g g e s t s t h a t 
th e b e h a v i o u r o f t h e g e a n t i c l i n e , a s d e t e r m i n e d e l s e w h e r e i n w e s t e r n Tasmania, 
s t r o n g l y i n f l u e n c e d t h e d e f o r m a t i o n o f the A d a m s f i e l d Trough d e p o s i t s . 

OWEN CONGLOMERATE AND ASSOCIATED CONFORMABLE STRATA 
L o c a l l y , the r e g i o n a l l y d e v e l o p e d Owen Conglomerate and i t s c o r r e l a t e s 

a r e conformably u n d e r l a i n by d e p o s i t s f i l l i n g d e p r e s s i o n s i n t h e s u r f a c e o f 
t i l t e d and eroded u n d e r l y i n g r o c k s . A t Comstock [ 3 8 3 3 4 6 ] , n e a r Queenstown, 
t h e s e b a s a l beds c o n s i s t o f l a t e - M i d d l e o r e a r l y - L a t e Cambrian l i m e s t o n e 
f o l l o w e d by up t o 300 m o f v o l c a n i c l a s t i c r o c k s (Jago e t al., 1 9 7 2 ) . A t Red 
H i l l s (382360; C o r b e t t , 1975i>) , the v o l c a n i c l a s t i c r o c k s a r e succeeded by 
more than 500 m o f a t u r b i d i t e q u a r t z - w a c k e sequence o f p r o b a b l y t h e F r a n c -
o n i a n S t a g e o f t h e L a t e Cambrian. A s i m i l a r t u r b i d i t e q u a r t z - w a c k e sequence, 
more t h a n 700 m t h i c k , and o f a F r a n c o n i a n - L a t e Cambrian age o c c u r s i n t h e 
D e n i s o n Range [ 4 4 0 2 9 0 ] , n e a r A d a m s f i e l d ( C o r b e t t , 1 9 7 5 a ) . A t A d m s f i e l d 
[446270] , a b a s a l sequence o f s h a l l o w - m a r i n e conglomerate and s i l t s t o n e , de­
r i v e d from t h e u l t r a m a f i c mass, c o n t a i n s a fauna t h a t i n c l u d e s n e p e i d t r i l o ­
b i t e s , Eoorthis, and Billingsella o f t h e upper D r e s b a c h i a n o r l o w e r F r a n c o n i a n 
s t a g e s o f t h e L a t e Cambrian (Opik in S p r y and Banks, 1962, p. 1 3 7 ) . I n t h e 
D i a l Range, a t one l o c a l i t y [ 4 19446], t h e b a s a l beds i n c l u d e 9 m o f p u r p l e 
mudstone. 

The Owen Conglomerate and i t s c o r r e l a t e s c o n s i s t o f t e r r e s t r i a l f a n s 
of s i l i c e o u s conglomerate, and s h a l l o w - m a r i n e conglomerate and q u a r t z s a n d ­
s t o n e (Banks in Spry and Banks, 1962, p. 1 4 7 - 1 7 6 ) . Some 1200 m were d e p o s i t e d 
i n an e l o n g a t e b a s i n w h i c h d e v e l o p e d a t the e a s t e r n s i d e o f the G r e a t L y e l l 
F a u l t (385352; Wade and Solomon, 1 9 5 8 ) , more t h a n 1500 m n e a r A d a m s f i e l d 
( C o r b e t t , 1 9 7 5 a ) , about 550 m i n the D i a l Range (Burns, 1 9 6 5 ) , and some 500 
m o v e r the s i d e o f t h e F o s s e y Mountain Trough ( J e n n i n g s , 1 9 6 3 ) . The l o w e r 
members a r e p r o b a b l y o f L a t e Cambrian age, b u t t h e upper s a n d s t o n e members 
c o n t a i n a marine A r e n i g i a n fauna (Banks in S p r y and Banks, 1962, p. 1 6 5 - 1 6 8 ) . 

The d i s t r i b u t i o n o f the s u c c e e d i n g conformable beds shows d e p o s i t i o n 
to have extended o v e r much o f t h e e a r l i e r Cambrian g e a n t i c l i n e s . The t h i c k ­
e s t d e p o s i t s , however, a r e on t h e s i t e s o f the Cambrian t r o u g h s , were t h e r e 
was c o n s i d e r a b l e u n i n t e r r u p t e d s u b s i d e n c e to r e c e i v e t h e sediment. 

The t r a n s g r e s s i v e s i l i c e o u s c l a s t i c d e p o s i t s a r e f o l l o w e d conformably 
by s h a l l o w - m a r i n e E a r l y t o L a t e O r d o v i c i a n Gordon Lim e s t o n e (Banks in S p r y 
and Banks, 1962, p. 1 6 9 - 1 7 4 ) . The l i m e s t o n e d e p o s i t s , w h i c h a r e o f warm 
i n u n d a t i n g s e a s , c o v e r e d much o f w e s t e r n Tasmania, and a t t a i n e d a t h i c k n e s s 
o f 2000 m n e a r A d a m s f i e l d ( C o r b e t t and Banks, 1 9 7 4 ) . The Gordon L i m e s t o n e 
i s s u c c e e d e d conformably by t h e E l d o n Group and i t s c o r r e l a t e s , which a r e 
of s h a l l o w - m a r i n e i n t e r b e d d e d q u a r t z s a n d s t o n e and mudstone, t h a t a t t a i n e d 
a t h i c k n e s s o f about 1800 m a t t h e s i t e o f the Dundas Trough (Banks i n S p r y 
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and Banks, 1962, p. 177-187). The youngest known beds o f t h e E l d o n Group 
and i t s c o r r e l a t e s c o n t a i n a b r a c h i o p o d S i e g e n i a n f auna o f m i d d l e - E a r l y Dev­
o n i a n age ( F l o o d , 1 9 7 4 ) . I n g e n e r a l , l i t t l e t e c t o n i c a c t i v i t y accompanied 
t h e a c c u m u l a t i o n s o f t h e E a r l y O r d o v i c i a n t o E a r l y Devonian d e p o s i t s . 

The e a s t e r n m o s t o c c u r r e n c e o f c o r r e l a t e s o f t h e Owen Conglomerate and 
t h e a s s o c i a t e d conformable s t r a t a i s a t the e a s t e r n margin o f t h e Badger Head 
G e a n t i c l i n e . F u r t h e r e a s t , on t h e e a s t bank o f t h e Tamar R i v e r , r o c k s o f 
comparable age, t h e Mathinna Beds, a r e v e r y d i f f e r e n t . 

MATHINNA BEDS OF NORTH-EASTERN TASMANIA 
Conformable sequences o f mudstone, and o f i n t e r b e d d e d t u r b i d i t e q u a r t z -

wacke, s i l t s t o n e and mudstone occupy l a r g e a r e a s o f e a s t e r n Tasmania and t h e 
Furneaux Group of I s l a n d s . These s e d i m e n t a r y r o c k s a r e f o l d e d , and t h e y 
c o n s t i t u t e t h e Mathinna Beds, t h e t h i c k n e s s o f w h i c h i s unknown. 

The o l d e s t beds o c c u r n e a r the e a s t bank o f t h e Tamar R i v e r , where a 
s u c c e s s i o n of dominantly s l a t y , a r g i l l a c e o u s l a y e r s have y i e l d e d g r a p t o l i t e s 
o f p r o b a b l e E a r l y O r d o v i c i a n age (Banks and Smith, 1 9 6 8 ) . To t h e e a s t , t h e 
Mathinna Beds a r e more a r e n a c e o u s and c o n t a i n younger f o s s i l s . Near Scamander 
[ 6 0 6 4 0 9 ] , on t h e e a s t c o a s t , g r a p t o l i t e s , i n c l u d i n g t h e E a r l y Devonian Mono-
graptus aequabilis ( P r i b y l ) , have been r e c o v e r e d from t h i n mudstone l a y e r s 
(M.R. Banks, p e r s . comm.), whereas t h e t u r b i d i t e q u a r tz-wacke l a y e r s , c o n t a i n 
t r a n s p o r t e d fragments o f m a r i n e f o s s i l s (Walker, 1 9 5 7 ) . At a number o f l o c ­
a l i t i e s t h e quartz-wacke beds i n c l u d e fragments o f t h e v a s c u l a r p l a n t Hosti-
mella (Cookson, 1 9 3 7 ) , b e l i e v e d t o i n d i c a t e an E a r l y Devonian age. 

The Mathinna b a s i n o f d e p o s i t i o n was f i l l e d w i t h o u t any i n t e r r u p t i o n 
by g r a p t o l i t e - b e a r i n g mud and sand, c o n t a i n i n g fragments o f marine fauna and 
p l a n t s , t r a n s p o r t e d by t u r b i d i t y c u r r e n t s from t h e w e s t e r n margin ( W i l l i a m s , 
1959; M a r s h a l l , 1 9 6 9 ) . 

DEVONIAN DEFORMATION 
The Cambrian t o m i d d l e - E a r l y Devonian r o c k s o f Tasmania a r e e x t e n s i v e l y 

deformed by f l a t t e n e d p a r a l l e l f o l d s . I n w e s t e r n Tasmania, q u a r r y i n g a t 
Eugenana [4424 3 3 ] , n e a r Devonport, exposed u n d i s t u r b e d t e r r e s t r i a l c a v e r n 
f i l l i n g s c o n t a i n i n g b l o c k s of deformed Gordon L i m e s t o n e from t h e c a v e r n w a l l s 
(Burns, 1 9 6 5 ) . Spore a n a l y s i s o f carbonaceous s i l t s t o n e o f t h e c a v e r n f i l l ­
i n g s i n d i c a t e d a f l o r a o f l a t e - M i d d l e Devonian age (Balme, 1 9 6 0 ) . E v i d e n t l y 
t h e Gordon Limestone and t h e beds o f S i l u r i a n t o m i d d l e - E a r l y Devonian age 
f o l l o w i n g conformably were deformed b e f o r e t h e a c c u m u l a t i o n o f t h e l a t e -
Middle Devonian c a v e r n d e p o s i t s . 

F o l d s o f t h e n o r t h - e a s t e r n Tasmania Mathinna Beds a r e p r o b a b l y t h e same 
age as t h o s e a f f e c t i n g t h e m i d d l e - E a r l y Devonian and o l d e r r o c k s o f w e s t e r n 
Tasmania. I n n o r t h - e a s t e r n Tasmania t h e f o l d s i n v o l v e E a r l y Devonian s e q u ­
e n c e s and a r e d i s c o r d a n t l y i n t r u d e d by g r a n i t i c b o d i e s o f minimum ages rang­
i n g from about 373 t o 350 m.y. (McDougall and Leggo, 1965). T h i s w i d e s p r e a d 
Tasmanian d e f o r m a t i o n , w h i c h i s c o r r e l a t e d w i t h t h e Tabberabberan Orogeny 
of e a s t e r n A u s t r a l i a , has been much s t u d i e d (Carey, 1953; B r a d l e y , 1956; 
J e n n i n g s , 1958; 1963; J e n n i n g s e t al., 1959; Solomon in Spry and Banks, 1962; 
Solomon, 1965; Burns, 1 9 6 5 ) . 

WESTERN TASMANIA DEFORMATION 

I n w e s t e r n Tasmania t h e g e a n t i c l i n e s o f Cambrian t i m e s behaved a s r e l ­
a t i v e l y competent b l o c k s d u r i n g t h e Devonian d e f o r m a t i o n , w h i c h i s e x p r e s s e d 
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by two main p h a s e s o f f o l d i n g . I n t h e e a r l i e r p h ase f o l d s d e v e l o p e d i n zones 
o f c l o s u r e between c o n v e r g i n g b l o c k s , and t h e competent b e h a v i o u r o f the 
Tyennan B l o c k l a r g e l y d e termined the f o l d p a t t e r n s o f t h e n o r t h e r l y West 
C o a s t R a n g e / V a l e n t i n e s Peak t r e n d 1 , and o f t h e e a s t e r l y Loongana/Wilmot t r e n d . 
The d o m i n a n t l y l a t e r f o l d s i n n o r t h e r n Tasmania a r e o f t h e n o r t h - w e s t e r l y 
and n o r t h e r l y D e l o r a i n e / R a i l t o n t r e n d , which r e s u l t e d from movement from t h e 
n o r t h - e a s t . D u r i n g t h i s l a t e r d e f o r m a t i o n phase t h e Tyennan B l o c k y i e l d e d 
i n a narrow zone o f f o l d i n g o f the n o r t h - w e s t e r l y Zeehan/Gormanston t r e n d , 
which e x t e n d s i n t o t he Rocky Cape B l o c k . 

EARLY FOLD PHASE 

West Coast Range/Valentines Peak trend 

The d i s t r i b u t i o n o f t h e l i t h o l o g i c a l l y d i s t i n c t i v e b e l t s o f r o c k s w i t h ­
i n t h e m e r i d i o n a l Dundas Trough and t h e a s s o c i a t e d Mt Read V o l c a n i c s , was 
l a r g e l y d e t e r m i n e d d u r i n g t h e i r a c c u m u l a t i o n p a r a l l e l t o the t r o u g h margins 
i n E o c a m b r i a n and Cambrian t i m e s . However, t h e d i s t r i b u t i o n o f t h e O r d o v i c i a n 
Gordon Lim e s t o n e and t h e S i l u r o - D e v o n i a n E l d o n Group, which were most prob­
a b l y d e p o s i t e d o v e r the e n t i r e r e g i o n , show t h a t e a r l i e r r o c k - t y p e p a t t e r n s 
have been enhanced by n o r t h e r l y - t r e n d i n g open f o l d s o f a h a l f w a v e - l e n g t h o f 
up t o 15 km. 

The d e f o r m a t i o n a s s o c i a t e d w i t h t h i s f o l d t r e n d c u l m i n a t e d n e a r t h e 
w e s t e r n margin o f the Tyennan B l o c k where f o l d s , u s u a l l y g e n t l y p l u n g i n g and 
w i t h an a p p r o x i m a t e l y 2 km h a l f w a v e - l e n g t h , i n d i c a t e t r a n s p o r t a t i o n from 
t h e w e s t . The f o l d s have an a x i a l c l e a v a g e , and a r e o f t e n a s y m m e t r i c a l and 
o v e r t u r n e d , w i t h a x i a l s u r f a c e s d i p p i n g s t e e p l y t o t h e wes t , a s f o r example 
a t Mt F a r r e l l (387380; B a r t o n et al., 1 9 6 6 ) . I n t h e T y n d a l l Range they a r e 
a s s o c i a t e d w i t h renewed up-dip movements a l o n g the w e s t e r l y d i p p i n g G r e a t 
L y e l l F a u l t ( C o r b e t t , 1975&). 

The West C o a s t R a n g e / V a l e n t i n e s Peak t r e n d a l s o i n c l u d e s s y m m e t r i c a l 
f o l d s o f 2 km h a l f w a v e - l e n g t h a t Lake L ea (409404; B a r t o n e t al., 1 9 6 6 ) , 
and s y m m e t r i c a l f o l d s o f 5 km h a l f w a v e - l e n g t h a t V a l e n t i n e s Peak (396421; 
Jago, P i k e and M i l l s , 1 9 7 5 ) , where t h e y may r e f l e c t a b u r i e d P r e c a m b r i a n 
basement margin. 

I n g e n e r a l , the o v e r a l l f o l d p a t t e r n o f t h e West C o a s t R a n g e / V a l e n t i n e s 
Peak t r e n d i n d i c a t e s a zone o f c l o s u r e between t h e r e l a t i v e l y competent 
Rocky Cape and Tyennan B l o c k s . The Rocky Cape B l o c k was i t s e l f deformed, 
however, f o r b r o a d n o r t h e r l y - t r e n d i n g f o l d s a f f e c t t h e r o c k s o f t h e l i t t l e -
known Smithton Trough s i t u a t e d w i t h i n t h e b l o c k . These movements may a l s o 
have r e s u l t e d i n t h e n o r t h e r l y - t r e n d i n g f o l d s a s s o c i a t e d w i t h w e s t e r l y d i p p ­
i n g t h r u s t s i n t h e Owen Conglomerate a t t h e w e s t e r n margin o f t h e Cambrian 
D i a l Range Trough (Burns, 1 9 6 5 ) . 

A t t h e s o u t h - e a s t e r n boundary o f t h e Tyennan B l o c k , n o r t h e r l y - t r e n d i n g 
Devonian f o l d s o f a h a l f w a v e - l e n g t h o f some 8 km a f f e c t t h e d e p o s i t s o f t h e 
A d a m s f i e l d Trough and t h e a s s o c i a t e d O r d o v i c i a n and S i l u r i a n beds. The 
h i n g e s o f t h e c o m p a r a t i v e l y open f o l d s a r e u s u a l l y s u b - h o r i z o n t a l and t h e 
a x i a l s u r f a c e s d i p s t e e p l y . To t h e s o u t h - e a s t o f t h e A d a m s f i e l d Trough 
c o r r e l a t e s o f the Owen Conglomerate r e s t on d o l o m i t e and q u a r t z i t e sequences 
o f p r o b a b l e P r e c a m b r i a n age w i t h an a n g u l a r u n c o n f o r m i t y , known as t h e Tyenn­
an Unconformity (Carey and Banks, 1 9 5 4 ) . T h i s unmapped Cambrian g e a n t i c l i n e 
has been r e f e r r e d t o a s t h e J u b i l e e B l o c k ( C o r b e t t e t al., 1 9 7 2 ) , a l t h o u g h 
i t s r o l e d u r i n g d e f o r m a t i o n i s unknown. 

1 See map f o r l o c a t i o n o f f o l d s . 
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Loongana/Wilmot trend 

At t h e s i t e o f t h e F o s s e y Mountain Trough t h e g e n e r a l d i s t r i b u t i o n o f 
t h e Lower P a l a e o z o i c r o c k s shows e a s t e r l y - t r e n d i n g f o l d s o f some 5 km h a l f 
w a v e - l e n g t h , w h i c h p a r a l l e l t h e n o r t h e r n margin o f t h e Tyennan B l o c k . They 
a r e s h a l l o w l y p l u n g i n g , s y m m e t r i c a l and open w i t h l i m b d i p s o f t h e o r d e r o f 
20°. These f o l d s o f t h e Loongana/Wilmost t r e n d a r e c o n s i d e r e d t o be t h e 
o l d e s t Devonian f o l d s i n the r e g i o n ( J e n n i n g s , 1 9 6 3 ) , and t h e y r e s u l t e d from 
t h e i n i t i a l c o n vergence o f t h e Tyennan B l o c k and t h e n o r t h e r n b l o c k s o f P r e ­
c a m b r i a n r o c k s . 

LATE FOLD PHASE 

Deloraine/Railton trend 

The f o l d s o f t h e n o r t h - w e s t e r l y t o n o r t h e r l y D e l o r a i n e / R a i l t o n t r e n d , 
w h i c h o c c u r i n n o r t h e r n Tasmania, have a h a l f w a v e - l e n g t h o f about 2.5 km. 
They e x h i b i t a c o n s i s t e n t asymmetry w i t h a x i a l s u r f a c e s and a s s o c i a t e d t h r u s t s 
d i p p i n g t o t h e n o r t h - e a s t , i n d i c a t i n g t h a t they d e v e l o p e d d u r i n g t r a n s p o r t ­
a t i o n from t h i s d i r e c t i o n . P r i m a r y c l e a v a g e i n t h e Cambrian t o E a r l y Devonian 
r o c k s o f n o r t h e r n Tasmania i s u s u a l l y a s s o c i a t e d w i t h f o l d s o f t h i s t r e n d . 

Near D e l o r a i n e [471400], a p e r i o d o f Cambrian d e f o r m a t i o n i s i n d i c a t e d 
by t h e o c c u r r e n c e o f an a n g u l a r u n c o n f o r m i t y between beds o f t h e F o s s e y Moun­
t a i n Trough and t h e Owen Conglomerate c o r r e l a t e ( P i k e , 1 9 7 3 ) . However, p r i m ­
a r y c l e a v a g e i n t h e Cambrian r o c k s i s g e o m e t r i c a l l y c o n s i s t e n t w i t h i t s form­
a t i o n i n Devonian f o l d s , which a r e t h e p r o d u c t o f t h e e a r l i e r and l a t e r f o l d 
p h a s e s , f o r t h e Loongana/Wilmot t r e n d and D e l o r a i n e / R a i l t o n t r e n d merge and 
s h a r e t h e same f o l d h i n g e s . 

The f o l d s o f t h e Loongana/Wilmot t r e n d and t h e D e l o r a i n e / R a i l t o n t r e n d 
d i v e r g e i n the F o s s e y Mountains [4 3 6 4 0 5 ] , and where t h e y i n t e r f e r e w i t h e a c h 
o t h e r t h e l a t e r f o l d s a r e doubly p l u n g i n g , and show s i g m o i d a l o u t c r o p bounded 
by m a r g i n a l t h r u s t s ( J e n n i n g s , 1 9 6 3 ) . I n g e n e r a l , w i t h i n t h e f o l d s o f the 
D e l o r a i n e / R a i l t o n t r e n d , the s i l i c e o u s c l a s t i c c o r r e l a t e o f the Owen Conglom­
e r a t e behaved c o m p e t e n t l y and deformed by s l i p a l o n g bedding> which was a c c ­
ompanied by b r e a k - t h r u s t i n g (Map, s e c t i o n s I J , K L ) . The a s s o c i a t e d t h r u s t s 
d i p as l i t t l e a s 30° t o the n o r t h - e a s t and commonly p a s s l a t e r a l l y i n t o s m a l l , 
b u t complex, wrench f a u l t s . Cambrian r o c k s , a l r e a d y a f f e c t e d by Cambrian de­
f o r m a t i o n and e a r l i e r Devonian f o l d i n g , behaved i n c o m p e t e n t l y d u r i n g t h e l a t e r 
f o l d i n g , and have a w e l l - d e v e l o p e d p r i m a r y c l e a v a g e r e l a t e d t o i t . 

At t h e e a s t e r n margin of t h e Badger H i l l B l o c k (Gee and Legge, 1974) 
a r e n o r t h - w e s t e r l y t r e n d i n g f a u l t - b o u n d s l i c e s o f O r d o v i c i a n , E o c a m b r i a n ( ? ) 
and Cambrian r o c k s . The s l i c e s d i p and f a c e n o r t h - e a s t , and have a p r i m a r y 
c l e a v a g e d i p p i n g s t e e p l y n o r t h - e a s t . C o n s i d e r a t i o n o f t h e o u t c r o p d i s t r i b u t ­
i o n and t h e o c c u r r e n c e s o f younger beds s t r u c t u r a l l y u n d e r l y i n g o l d e r , i n d i c ­
a t e t h a t t h e s l i c e s a r e o f an i m b r i c a t e t h r u s t system, w i t h the t h r u s t p l a n e s 
d i p p i n g s t e e p l y n o r t h - e a s t (Map, s e c t i o n OP). T h i s system, which i s o f t h e 
D e l o r a i n e / R a i l t o n t r e n d , was formed when t h e Lower P a l a e o z o i c r o c k s were 
pushed a g a i n s t t h e Pr e c a m b r i a n r o c k s o f the Badger H i l l B l o c k . 

Zeehan/Gormanston trend 

D u r i n g t h e l a t e r Devonian d e f o r m a t i o n phase t h e Tyennan B l o c k y i e l d e d 
i n a n o r t h - w e s t e r l y t r e n d i n g narrow zone and behaved a s two b l o c k s , t h e 
C r a d l e Mountain B l o c k t o t h e n o r t h and t h e P r i n c e o f Wales Range B l o c k t o t h e 
so u t h . W i t h i n t h e zone s e p a r a t i n g t h e s e b l o c k s l a t e phase f o l d s o f t h e Zeehan/ 
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Gormanston t r e n d have deformed t h e P r e c a m b r i a n metamorphic r o c k s and t h e un­
conformably o v e r l y i n g beds o f t h e Owen Conglomerate c o r r e l a t e and a s s o c i a t e d 
conformable younger s t r a t a . F o l d s o f t h i s t r e n d o c c u r i n t h e Frenchmans Cap 
r e g i o n (400320; Spry and Gee, 1964; P.R. W i l l i a m s , 1 9 7 2 ) , a t Adam Range 
(415315; Spry and Zimmerman, 1959) and i n the n o r t h e r n m o s t p a r t o f t h e Adams­
f i e l d Trough (440300; N.J. T u r n e r , p e r s . comm.). Around Frenchmans Cap t h e 
f o l d s a r e u p r i g h t and open, and have a h a l f w a v e - l e n g t h o f some 5 km. 

Near Queenstown (385342; Solomon, 1 9 6 5 ) , t h e Zeehan/Gormanston t r e n d 
i s r e p r e s e n t e d by a 6 km wide f a u l t - b o u n d e d s t r u c t u r a l t r e n c h , known a s t h e 
L i n d a D i s t u r b a n c e , which deformed t h e n o r t h e r l y - t r e n d i n g G r e a t L y e l l F a u l t 
and i t s a s s o c i a t e d f o l d s o f t h e e a r l i e r Devonian f o l d phase. W i t h i n t h e 
s t r u c t u r a l t r e n c h w e s t - n o r t h - w e s t e r l y t r e n d i n g a s y m m e t r i c a l f o l d s have d e v e l ­
oped w i t h a h a l f w a v e - l e n g t h o f about 2.5 km (Map, s e c t i o n GH). The f o l d s 
have an a x i a l c l e a v a g e , which d i p s s o u t h - w e s t , and t h e y a r e a s s o c i a t e d w i t h 
s t e e p r e v e r s e f a u l t s , a l o n g some o f w h i c h t h e r e h a s been s i n i s t r a l l a t e r a l 
movement. F a u l t systems c o n t i n u e from t h i s d i s t u r b e d zone both t o t h e e a s t 
and t o t h e w e s t . 

The d e f o r m a t i o n zone c o n t i n u e s i n t o t h e Zeehan d i s t r i c t , n o r t h - w e s t 
o f Queenstown, where i t broadens, and t h e f o l d s a r e t h e p r o d u c t o f movements 
o f t h e e a r l i e r d e f o r m a t i o n phase a s w e l l as o f t h e l a t e r phase (Map, s e c t i o n 
E F ; B l i s s e t t , 1962; Solomon in Spry and Banks, 1 9 6 2 ) . E v i d e n c e o f m o d i f i c a t ­
i o n of e a r l i e r Devonian s t r u c t u r e s i s common, as f o r example w e s t o f Queens­
town [3 7 0 3 4 0 ] , where a f o l d h i n g e o f a broad s y n c l i n a l s t r u c t u r e ranges i n 
t r e n d from n o r t h - n o r t h - w e s t e r l y i n t h e s o u t h t o w e s t - n o r t h - w e s t i n t h e n o r t h . 
The swing i n f o l d t r e n d i s accompanied by c r e n u l a t i o n o f t h e p r i m a r y c l e a v a g e 
n e a r a Devonian f a u l t a s s o c i a t e d w i t h t h e Zeehan/Gormanston t r e n d ( B a i l l i e 
and W i l l i a m s , 1 9 7 5 ) . F a u l t s d e v e l o p e d d u r i n g t h i s l a t e r f o l d i n g o c c u r t h r o u g h ­
out t h e r e g i o n , b u t i n many c a s e s t h e i r s i g n i f i c a n c e has been masked by l a t e r 
p o s t - D e v o n i a n movements a l o n g them. 

F o l d i n g o f t h e Zeehan/Gormanston t r e n d e x t e n d s n o r t h - w e s t o f Zeehan 
i n t o t h e Rocky Cape B l o c k [ 3 4 5 3 9 0 ] . Near the mouth o f t h e Pieman R i v e r t h e s e 
l a t e f o l d s a r e p r o b a b l y r e s p o n s i b l e f o r the change i n t r e n d o f t h e metamorphic 
b e l t and of the f o l d h i n g e s o f t h e a d j a c e n t unmetamorphosed P r e c a m b r i a n r o c k s . 

NORTH-EASTERN TASMANIA DEFORMATION 

I n the Mathinna Beds, f o l d s have n o r t h - w e s t e r l y t r e n d i n g h i n g e l i n e s , 
w h i c h a r e o f t e n h o r i z o n t a l o r g e n t l y p l u n g i n g t o t h e s o u t h - e a s t . The f o l d s 
a r e t y p i c a l l y a s y m m e t r i c a l , l o n g - l i m b e d and w i t h narrow f l a t t e n e d h i n g e zones. 
T h e i r a x i a l s u r f a c e s u s u a l l y d i p s t e e p l y t o t h e s o u t h - w e s t , and a p r i m a r y 
s l a t y c l e a v a g e , a s s o c i a t e d w i t h t h e f o l d s , d i s p l a y s d i v e r g e n t f a n s i n t h e 
s a n d s t o n e l a y e r s , and c o n v e r g e n t f a n s i n t h e r e l a t i v e l y incompetent mudstone 
beds. The f a n n i n g o f the c l e a v a g e o c c u r r e d d u r i n g l a t e r movements, w h i c h 
t i g h t e n e d t h e h i n g e s o f t h e e a r l i e r formed f o l d s ( P o w e l l , 1967; W i l l i a m s , 
1 9 7 0 ) , and c a u s e d some o f t h e common c r e n u l a t i o n o f t h e c l e a v a g e . 

The f o l d s a r e o f many o r d e r s o f s i z e , and t h e l a r g e s t u s u a l l y d e t e r ­
mined i n mapping i s o f 1 t o 2 km h a l f w ave-length ( T h r e a d e r , 1967; G r o v e s , 
1 9 7 7 ) . Much l a r g e r f o l d s a r e p r e s e n t , however, and, a l t h o u g h t h e y may have 
been d i s l o c a t e d by many u n d e t e c t e d l a r g e normal f a u l t s , t h e i r h a l f wave­
l e n g t h can be e s t i m a t e d t o be about 20 km. An example o f the l a r g e r r e g i o n a l 
f o l d s o c c u r s some 25 km e a s t o f the Tamar R i v e r where t h e r e i s a n o r t h - w e s t ­
e r l y t r e n d i n g h i n g e zone o f a recumbent s y n c l i n e w i t h an a x i a l s u r f a c e d i p p ­
i n g t o t h e s o u t h - w e s t (505450; Gee and Legge, 1 9 7 4 ) . The s m a l l e r f o l d s o f 
t h e o v e r t u r n e d w e s t e r n l i m b o v e r - r i d e down to the s o u t h - w e s t , whereas t h o s e 
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o f t h e e a s t e r n limb o v e r - r i d e up t o t h e n o r t h - e a s t . T h i s s e n s e o f f o l d v e r g -
ence c o n t i n u e s e a s t f o r 22 km t o a l o c a l i t y n e a r t h e w e s t e r n margin o f t h e 
S c o t t s d a l e B a t h o l i t h [536433], where f o l d s a r e s y m m e t r i c a l and a r e i n t h e 
h i n g e - z o n e o f a r e g i o n a l a n t i c l i n e . 

The f o l d i n g i n n o r t h - e a s t Tasmania i n d i c a t e s a t e c t o n i c t r a n s p o r t a t i o n 
from t h e s o u t h - w e s t . T h i s d i r e c t i o n o f movement i s o p p o s i t e t o t h a t w h i c h 
r e s u l t e d i n f o l d s o f t h e s i m i l a r aged D e l o r a i n e / R a i l t o n t r e n d i m m e d i a t e l y 
w e s t o f t h e T e r t i a r y Tamar Trough. 

LATE DEVONIAN GRANITIC EMPLACEMENTS 
Rocks o f t h e most i m p o r t a n t p e r i o d o f g r a n i t e emplacement i n Tasmania 

have g i v e n i s o t o p i c minimum ages r a n g i n g from 375 t o 335 m.y. (McDougall and 
Leggo, 1965; Brooks and Compston, 1965; B r o o k s , 1 9 6 6 ) . The b o d i e s a r e e s s ­
e n t i a l l y p o s t - k i n e m a t i c i n t h a t t h e y t r u n c a t e t h e f o l d s t r u c t u r e s o f t h e 
s u r r o u n d i n g c o u n t r y r o c k s . 

I n w e s t e r n Tasmania t h e g r a n i t i c r o c k s have g i v e n minimum ages from 
335 t o 365 m.y. The l a r g e s t body, t h e markedly d i s c o r d a n t M e r e d i t h A d a m e l l i t e 
[ 3 6 0 3 9 5 ] , c o v e r s an a r e a o f about 300 km 2. I t has a narrow c o n t a c t a u r e o l e 
up t o 2.5 km i n w i d t h i n w h i c h metamorphism l o c a l l y r e a c h e d t h e grade o f py­
roxene h o r n f e l s f a c i e s . The a d a m e l l i t e i s a s s o c i a t e d w i t h c a s s i t e r i t e - b e a r i n g 
q u a r t z p o r p h y r y dykes a t Mt B i s c h o f f (375412; G r o v e s , 1 9 7 1 ) . The Heemskirk 
G r a n i t e [ 3 5 0 3 6 0 ] , a t t h e w e s t c o a s t , i s a n o t h e r l a r g e g r a n i t i c mass. Although 
i t has a narrow metamorphic c o n t a c t zone l e s s t h a n 3 km i n w i d t h , r e g i o n a l l y 
d e v e l o p e d h y d r o t h e r m a l z o n i n g i n v o l v e s t h e p r o g r e s s i v e change o f gangue miner­
a l o g y o f l e a d - z i n c o r e v e i n s from p y r i t i c , through s i d e r o - p y r i t i c , t o s i d e r i t e 
o v e r some 9 km i n p l a n e a s t w a r d from t h e g r a n i t e margin. I n g e n e r a l , t h e 
Heemskirk G r a n i t e i s d i s c o r d a n t w i t h r e s p e c t t o the s t r u c t u r a l t r e n d s i n t h e 
c o u n t r y r o c k s . However, a t i t s n o r t h e r n boundary nea r t h e c o a s t [ 3 3 5 3 7 4 ] , 
t h e g r a n i t i c i n t r u s i o n appears t o have r o t a t e d t h e f o l d h i n g e s w i t h i n t h e 
O r d o v i c i a n and younger r o c k s from a n o r t h - w e s t e r l y t o an e a s t e r l y t r e n d . 

I n t h e n o r t h - e a s t of Tasmania most o f t h e i s o t o p i c ages o f t h e g r a n i t i c 
r o c k s v a r y from 373 t o 360 m.y., and t h i s age range has been r e g a r d e d a s 
s i g n i f i c a n t l y o l d e r than t h o s e o b t a i n e d f o r t h e w e s t e r n Tasmanian g r a n i t i c 
r o c k s (McDougall and Leggo, 1 9 6 5 ) . The l a r g e r b a t h o l i t h s , which appear t o 
be h i g h l e v e l i n t r u s i o n s , a r e composite. They have s h a r p d i s c o r d a n t bound­
a r i e s , w h i c h appear t o be c o n t r o l l e d by f r a c t u r e s u s u a l l y p a r a l l e l t o , b u t 
o c c a s i o n a l l y c r o s s - c u t t i n g , the p r e - i n t r u s i o n f o l d s o f t h e s u r r o u n d i n g Math­
i n n a Beds. C o n t a c t metamorphic a u r e o l e s a r e narrow, ranging i n w i d t h from 
0.5 t o 2 km. The B l u e T i e r B a t h o l i t h [ 5 9 0 4 4 0 ] , which c o v e r s an a r e a o f about 
1800 km 2, i s p r e d o m i n a n t l y a d a m e l l i t e . The b a t h o l i t h was i n t r u d e d p a s s i v e l y 
i n an e v o l u t i o n a r y sequence from e a r l y m a f i c g r a n o d i o r i t e t o l a t e l e u c o c r a t i c 
g r a n i t e , w h i c h i s a s s o c i a t e d w i t h c a s s i t e r i t e m i n e r a l i s a t i o n (Groves, 1 9 7 7 ) . 
The S c o t t s d a l e B a t h o l i t h [550430] c o v e r s an a r e a o f 750 km 2, and i s dominant­
l y o f g r a n o d i o r i t e , w h i c h commonly i n c l u d e s remnants o f r o o f pendants (Long­
man, 1966) and x e n o l i t h s a l i g n e d i n a n o r t h e r l y t r e n d . 

T h e r e i s much e v i d e n c e f o r p e r m i s s i v e , r a t h e r t h a n f o r c e f u l , emplace­
ment o f t h e g r a n i t i c b o d i e s (Gee and G r o v e s , 1 9 7 1 ) . However, l o c a l f o l d i n g 
i s a s s o c i a t e d w i t h t h e i n t r u s i o n o f t h e S c o t t s d a l e B a t h o l i t h a t B r i d p o r t 
(533463; M a r s h a l l , 19 7 0 ) , and o f t h e B l u e T i e r B a t h o l i t h a t , f o r example, 
D i a n a s B a s i n (607420; Gee and Groves, 1 9 7 1 ) . F u r t h e r m o r e , r e g i o n a l doming 
o f t h e c o u n t r y r o c k s i s i n d i c a t e d by t h e n e a r v e r t i c a l a x i a l s u r f a c e s o f t h e 
f o l d s o f t h e Mathinna Beds nea r t h e w e s t e r n m argin o f the S c o t t s d a l e Batho­
l i t h [ 5 3 6 4 3 3 ] , and a t t h e s o u t h - w e s t e r n boundary o f the B l u e T i e r B a t h o l i t h 
[605386] . 
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F o l i a t i o n s , d e f i n e d by m i n e r a l a l i g n m e n t s , a r e common th r o u g h o u t l a r g e 
r e g i o n s o f t h e n o r t h - e a s t e r n g r a n i t e masses. I n t h e B l u e T i e r B a t h o l i t h t h e 
dominant n o r t h - w e s t e r l y t o n o r t h e r l y - t r e n d i n g f o l i a t i o n shows d i s c o r d a n c e 
w i t h t h e c o n t a c t a g a i n s t t h e c o u n t r y r o c k s a t P i c c a n i n n y P o i n t i n the s o u t h 
(607384; Gee and Groves, 1 9 7 4 ) , and around Mt H o r r o r i n t h e n o r t h (565460; 
T u r n e r , i n p r e p . ) . The f o l i a t i o n r e s u l t e d from l a t e r d e f o r m a t i o n s , which 
c r e n u l a t e d t h e p r i m a r y c l e a v a g e s o f t h e p r e - i n t r u s i o n f o l d s i n t h e Mathinna 
Beds, where t h e c l e a v a g e s were a t a s u f f i c i e n t l y l a r g e a n g l e t o t h e maximum 
e a s t - w e s t f l a t t e n i n g d i r e c t i o n . The n o r t h e r l y - t r e n d i n g f o l i a t i o n of the B l u e 
T i e r B a t h o l i t h , t h e p a r a l l e l c r e n u l a t i o n c l e a v a g e i n t h e Mathinna Beds t o 
t h e w e s t , and t h e f o l i a t i o n o f t h e S c o t t s d a l e B a t h o l i t h f u r t h e r w e s t have 
been r e l a t e d t o t h e s e l a t e r d e f o r m a t i o n s ( T u r n e r , i n p r e p . ) . 

TAMAR FRACTURE SYSTEM 
T h e r e i s a c o n s i d e r a b l e d i f f e r e n c e between t h e p r e - C a r b o n i f e r o u s g e o l ­

ogy o f w e s t e r n Tasmania and the r e g i o n e a s t o f the Tamar R i v e r [ 5 0 0 4 3 0 ] . 

I n w e s t e r n Tasmania, Lower P a l a e o z o i c d e p o s i t i o n began i n narrow t r o u g h s 
formed d u r i n g r i f t i n g by e x t e n s i o n o f P r e c a m b r i a n r e g i o n s , w h i c h became 
g e a n t i c l i n e s d u r i n g t h e Cambrian. The t r o u g h s were f i l l e d by L a t e Cambrian 
t o E a r l y O r d o v i c i a n t i m e s , when d e p o s i t i o n o f s h a l l o w - m a r i n e and t e r r e s t r i a l 
Owen Conglomerate and i t s c o r r e l a t e s s p r e a d onto t h e g e a n t i c l i n e s , t h e marg­
i n s o f which i n f l u e n c e d e a r l y l o c a l d e f o r m a t i o n . The s u c c e e d i n g conformable 
beds a r e o f t h e Gordon Lim e s t o n e and t h e E l d o n Group. The l i m e s t o n e , w h i c h 
i s o f E a r l y t o L a t e O r d o v i c i a n age, was d e p o s i t e d i n warm and s h a l l o w i n u n ­
d a t i n g s e a s . The E l d o n Group c o n s i s t s o f s h a l l o w - m a r i n e q u a r t z s a n d s t o n e 
and s i l t s t o n e o f S i l u r i a n t o E a r l y Devonian age. The i n f l u e n c e o f t h e P r e ­
c a m b r i a n r e g i o n s c o n t i n u e d and t h e y a c t e d a s b l o c k s d u r i n g the l a t e - E a r l y t o 
e a r l y - M i d d l e Devonian p e r i o d o f d e f o r m a t i o n , which i s c h a r a c t e r i s e d by f o l d s 
o f a number o f t r e n d s . On t h e west bank o f t h e Tamar R i v e r , t h e main f o l d s 
a r e o f t h e n o r t h - w e s t e r l y D e l o r a i n e / R a i l t o n t r e n d , r e s u l t i n g from a t e c t o n i c 
t r a n s p o r t a t i o n from t h e n o r t h - e a s t . 

T h e r e i s no t r a n s i t i o n between t h e s h e l f d e p o s i t s o f t h e Gordon Lime­
s t o n e and the E l d o n Group o f w e s t e r n Tasmania, and t h e deeper w a t e r Mathinna 
Beds o f a s i m i l a r age range, o c c u r r i n g e a s t o f the Tamar R i v e r . The Mathinna 
Beds, w h i c h c o n s i s t o f i n t e r b e d d e d t u r b i d i t e q u a rtz-wacke and mudstone, con­
s t i t u t e a p o r t i o n o f an e l o n g a t e b a s i n o f d e p o s i t i o n . The beds d i s p l a y com­
p a r a t i v e l y s i m p l e f o l d s d e v e l o p e d d u r i n g t e c t o n i c t r a n s p o r t a t i o n from t h e 
s o u t h - w e s t . 

The a b r u p t change i n s e d i m e n t a r y r o c k - t y p e s and s t r u c t u r a l c h a r a c t e r ­
i s t i c s between w e s t e r n and n o r t h - e a s t e r n Tasmania i n d i c a t e s t h a t the Tamar 
R i v e r i s the s i t e o f a f r a c t u r e along w h i c h l a t e r a l movements brought t h e 
c o n t r a s t i n g r e g i o n s i n t o j u x t a p o s i t i o n ( W i l l i a m s and T h r e a d e r , 1971; W i l l i a m s , 
Solomon and Green, 1 9 7 6 ) . The d i s t r i b u t i o n o f t h e c o n t r a s t i n g r o c k - t y p e s i n 
Tasmania s u g g e s t s t h a t t h e Tamar f r a c t u r e s y s t e m p r o b a b l y c o n t i n u e s t o the 
s o u t h - e a s t , p a s s i n g between Maria I s l a n d [590280] and Hobart [ 5 2 5 2 5 5 ] . A 
f r a c t u r e o f s i m i l a r l o c a t i o n and t r e n d has been r e f e r r e d t o a s an e x t e n s i o n 
o f a mega-shear p o s t u l a t e d f o r a P a l a e o z o i c r e - a s s e m b l y o f A u s t r a l i a and 
A n t a r c t i c a ( C r a wford and Campbell, 1973; H a r r i n g t o n , Burns and Thompson, 
1 9 7 3 ) . 

The l a r g e a d a m e l l i t e and g r a n o d i o r i t e masses t h a t were emplaced i n 
L a t e Devonian t i m e s t h roughout Tasmania a r e e s s e n t i a l l y p o s t - t e c t o n i c w i t h 
r e s p e c t t o t h e l a t e - E a r l y t o e a r l y - M i d d l e Devonian f o l d s . However, l a t e r 
d e f o r m a t i o n s i n v o l v i n g e a s t - w e s t f l a t t e n i n g , i n d i c a t e d by f o l i a t i o n s i n the 

23 



b a t h o l i t h s o f n o r t h - e a s t Tasmania and c r e n u l a t i o n o f t h e c l e a v a g e of t h e 
Mathinna c o u n t r y r o c k s , may be r e l a t e d t o t h e Tamar f r a c t u r e system. Such 
a r e l a t i o n s h i p s u g g e s t s t h a t any l a t e r a l movement a l o n g the n o r t h - w e s t e r l y 
t r e n d i n g wrench f a u l t would be s i n i s t r a l . 

L a t e r , Tasmania was p a r t o f a c r a t o n and p r o l o n g e d e r o s i o n o f t h e g r a n ­
i t e and o l d e r r o c k s was f o l l o w e d by t h e d e p o s i t i o n o f L a t e C a r b o n i f e r o u s and 
younger beds, which a r e f l a t - l y i n g and have undergone e p e i r o g e n i c d e f o r m a t i o n 
o n l y . The L a t e C a r b o n i f e r o u s t o L a t e T r i a s s i c Parmeener Super Group, which 
i s some 1250 m t h i c k , was i n t r u d e d by J u r a s s i c d o l e r i t e a s s h e e t s o f more 
th a n 450 m t h i c k . A p e r i o d o f c o n s i d e r a b l e e r o s i o n and normal f a u l t i n g p r e ­
ceded C a i n o z o i c d e p o s i t i o n . The f a u l t s , w h i c h p r o b a b l y f o l l o w e d o l d e r f r a c t ­
u r e s y s tems ( W i l l i a m s , 1 9 6 9 ) , a r e o f do m i n a n t l y n o r t h e r l y , n o r t h - w e s t e r l y 
and w e s t e r l y t r e n d s , and a r e p r o b a b l y r e l a t e d t o t h e f r a g m e n t a t i o n o f t h e 
a n c i e n t Gondwanaland c o n t i n e n t ( G r i f f i t h s , 1 9 7 1 ) . A number o f narrow f a u l t -
bounded T e r t i a r y t r o u g h s formed, (Longman and Leaman, 1971) one o f w h i c h 
d e v e l o p e d on t h e boundary between the c o n t r a s t i n g p r e - C a r b o n i f e r o u s r o c k s o f 
w e s t e r n and n o r t h - e a s t e r n Tasmania a l o n g the Tamar R i v e r . 
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