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S U M M A R Y 

T h i s R e p o r t p r e s e n t s the r e s u l t s of the 1963 h e l i c o p t e r g r a v i t y s u r v e y d o n e in the 
e a s t e r n p a r t of C e n t r a l Q u e e n s l a n d by V e l o c i t y S u r v e y s Ltd u n d e r c o n t r a c t t o the B u r e a u 
of M i n e r a l R e s o u r c e s , G e o l o g y & G e o p h y s i c s . T h e s u r v e y w a s p l a n n e d a s a r e c o n n a i s s a n c e 
s u r v e y to e x p l o r e the b r o a d s t r u c t u r e s of the nor th B o w e n B a s i n and i t s r e l a t i o n w i t h the 
s u r r o u n d i n g a r e a s . 

T h e B o u g u e r a n o m a l i e s s h o w a f a i r l y g o o d c o r r e l a t i o n w i t h the known r e g i o n a l g e o l o g y . 
On the b a s i s of t h e s e a n o m a l i e s the a r e a i s d i v i d e d into f o u r m a j o r g r a v i t y u n i t s : the 
D r u m m o n d G r a v i t y Shelf , the A n a k i e R e g i o n a l G r a v i t y H i g h , the B o w e n R e g i o n a l G r a v i t y 
L o w , ajid the C o a s t a l G r a v i t y C o m p l e x . 

T h e B o u g u e r a n o m a l y f e a t u r e s of the D r u m m o n d G r a v i t y She l f c o r r e s p o n d t o b r o a d 
r e g i o n a l f e a t u r e s w i t h i n t h e D r u m m o n d B a s i n . 

T h e A n a k i e R e g i o n a l G r a v i t y High c o r r e s p o n d s to the A n a k i e S t r u c t u r a l High. T h i s 
s t r u c t u r a l h igh i s s h o w n to e x t e n d at s h a l l o w depth b e y o n d i t s o u t c r o p l i m i t s bo th t o the 
s o u t h , w h e r e it c o n t i n u e s a s a b a s e m e n t r i d g e , and to the e a s t , w h e r e i t f o r m s the s h a l l o w 
b a s e m e n t to the B u l g o n u n n a V o l c a n i c B l o c k . 

T h e B o w e n R e g i o n a l G r a v i t y L o w i s c o r r e l a t e d wi th t h e B u l g o n u n n a V o l c a n i c B l o c k 
and the B o w e n B a s i n . T h e t h i c k e s t s e q u e n c e s of the Bu lgonunna V o l c a n i c s a r e i n d i c a t e d 
b y B o u g u e r a n o m a l y ' l o w s ' . B o u g u e r a n o m a l y f e a t u r e s r e l a t e d t o s e d i m e n t a r y s t r u c t u r e in 
t h e nor th B o w e n B a s i n a r e o b s c u r e d by the Sut tor and P o i t r e l G r a v i t y L o w s in the Mount 
C o o l o n and C l e r m o n t 1 :250 ,000 m a p a r e a s . T h e s e ' l o w s ' (in p a r t i c u l a r t h e i r n o r t h e r n 
c l o s u r e ) c o u l d i n d i c a t e the p r e s e n c e of a p r e - C a r b o n i f e r o u s g r a n i t e . In t h i s n o r t h e r n a r e a 
the s e d i m e n t a r y f e a t u r e s a r e the s o u r c e of r e s i d u a l B o u g u e r a n o m a l y f e a t u r e s . In the s o u t h 
of the a r e a the B o w e n B a s i n s t r u c t u r e s ( e .g . the C o m e t P l a t f o r m and t h e M i m o s a S y n c l i n e ) 
a r e the s o u r c e of s e m i - r e g i o n a l B o u g u e r a n o m a l y f e a t u r e s . 

S e p a r a t i n g the B o w e n B a s i n f r o m the c o a s t a l a r e a i s a z o n e of l o w B o u g u e r a n o m a l y 
g r a d i e n t s , w h i c h c o u l d c o r r e s p o n d to a h i n g e z o n e b e t w e e n t h e a r e a of c e n t r a l upl i f t of t h e 
T a s m a n G e o s y n c l i n e and the B o w e n B a s i n . T h i s h i n g e z o n e i s p r o b a b l y a f u n d a m e n t a l 
t e c t o n i c e l e m e n t in the e v o l u t i o n of the T a s m a n G e o s y n c l i n e . 

T h e C o a s t a l G r a v i t y C o m p l e x i s r e l a t e d to t h i s c e n t r a l up l i f t , in to w h i c h l a r g e u l t r a -
b a s i c m a s s e s w e r e e m p l a c e d p r i o r to upl i f t and l a r g e g r a n i t i c b a t h o l i t h s w e r e e m p l a c e d 
d u r i n g upl i f t . 

A s e d i m e n t a r y t r o u g h c o n t a i n i n g C r e t a c e o u s and T e r t i a r y s e d i m e n t s e x t e n d s f r o m 
P r o s p e r p i n e o f f s h o r e to B r o a d Sound, but w h e t h e r o r not t h i s i s a c o n t i n u o u s f e a t u r e c a n ­
not b e d e c i d e d on the data a v a i l a b l e . 
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1. INTRODUCTION 

T h e 1963 h e l i c o p t e r g r a v i t y s u r v e y in Q u e e n s l a n d w a s c a r r i e d out u n d e r c o n t r a c t to 
t h e B u r e a u of M i n e r a l R e s o u r c e s , G e o l o g y & G e o p h y s i c s (BMR) b y V e l o c i t y S u r v e y s Ltd 
o f Canada . T h i s R e p o r t d e s c r i b e s t h e g r a v i t y r e s u l t s ob ta ined in the e a s t e r n p a r t of t h e 
s u r v e y e d a r e a , w h i c h c o v e r e d a p p r o x i m a t e l y 5 1 , 0 0 0 s q u a r e m i l e s of C e n t r a l Q u e e n s l a n d 
o v e r t h e f o l l o w i n g 1 : 2 5 0 , 0 0 0 m a p a r e a s : A Y R , B O W E N , MOUNT COOLON, C L E R M O N T , 
E M E R A L D , P R O S E R P I N E , M A C K A Y , ST L A W R E N C E , DUARINGA, P O R T C L I N T O N and 
R O C K H A M P T O N ( F i g . 1) . 

T h e s u r v e y w a s c o n d u c t e d b y t r a n s p o r t i n g the g r a v i t y m e t e r s and b a r o m e t e r s b y 
h e l i c o p t e r , u s i n g the c e l l m e t h o d of f l y i n g ( H a s t i e & W a l k e r , 1962) . 

An a c c u r a t e l y l e v e l l e d n e t w o r k of t r a v e r s e s , s u r v e y e d b y D e p a r t m e n t of t h e I n t e r i o r 
f i e l d p a r t i e s p r i o r t o t h e g r a v i t y s u r v e y , g a v e g o o d c o n t r o l f o r b a r o m e t r i c h e i g h t i n g 
throughout the a r e a . G r a v i t y r e a d i n g s w e r e t a k e n a l o n g t h e s e l e v e l l e d t r a v e r s e s b y t w o 
B M R f i e l d p a r t i e s , and t h u s g o o d g r a v i t y c o n t r o l w a s a l s o o b t a i n e d throughout t h e a r e a . 
G r a v i t y t i e s w e r e m a d e to p r e v i o u s s u r v e y s wi th in the a r e a s o that a l l w o r k of s u f f i c i e n t l y 
h i g h qual i ty m i g h t b e i n c o r p o r a t e d in the f ina l B o u g u e r a n o m a l y m a p s . R e s u l t s of p r e v i o u s 
s u r v e y s w e r e r e c o m p u t e d w h e r e n e c e s s a r y . R e s u l t s i n c o r p o r a t e d in the f ina l B o u g u e r 
a n o m a l y m a p s i n c l u d e t h o s e f r o m the C o m e t - R o l l e s t o n s u r v e y (Oldham, 1 9 5 8 ) , t h e B l a i r 
Atho l C o a l f i e l d s u r v e y ( N e u m a n n , 1 9 6 5 ) , the u n d e r w a t e r g r a v i t y s u r v e y of the G r e a t B a r r i e r 
R e e f ( G o o d s p e e d & W i l l i a m s , 1 9 5 9 ; D o o l e y & G o o d s p e e d , 1 9 5 9 ) , and the C o o r o o r a h A n t i ­
c l i n e s u r v e y ( A s s o c i a t e d F r e n e y Oi l F i e l d s N . L . , 1961 ) . T h e a r e a s c o v e r e d in t h o s e s u r ­
v e y s a r e s h o w n in P l a t e 4 . 

T h e s u r v e y w a s p l a n n e d a s a r e c o n n a i s s a n c e s u r v e y w i t h t h e o b j e c t of e x p l o r i n g the 
b r o a d e r s t r u c t u r a l e l e m e n t s of the r e g i o n , w i th s p e c i a l e m p h a s i s on t h e f o l l o w i n g : 

(a) T o o u t l i n e p a r t s of the D r u m m o n d , B o w e n , and Y a r r o l B a s i n s . 

(b) T o e s t a b l i s h t h e l i k e l y p r e s e n c e o r o t h e r w i s e of th ick s e d i m e n t s o f f s h o r e f r o m 
t h e Q u e e n s l a n d c o a s t . 

(c) T o e s t a b l i s h t h e r e g i o n a l g r a v i t y p a t t e r n o v e r a p o r t i o n of the T a s m a n G e o ­
s y n c l i n e . 

(d) T o d e f i n e the o f f s h o r e l i m i t s o f the Styx B a s i n . 

(e) T o e s t a b l i s h t h e r e l a t i o n b e t w e e n the Y a r r o l , B o w e n , and Styx B a s i n s . 

T h e e x t e n t t o w h i c h t h e s u r v e y w a s s u c c e s s f u l i n a t ta in ing t h e s e o b j e c t i v e s w i l l b e 
d i s c u s s e d in t h i s R e p o r t , t o g e t h e r w i t h o t h e r s t r u c t u r a l p r o b l e m s r a i s e d a s a r e s u l t o f the 
s u r v e y . 

D e t a i l s o f t h e s ta f f e m p l o y e d , v e h i c l e s and e q u i p m e n t u s e d , and s u r v e y s t a t i s t i c s a r e 
g i v e n i n an appendix . 

2 . G E O L O G Y 

T h e m a i n r e f e r e n c e s u s e d in t h i s b r i e f s u m m a r y of the g e o l o g y a r e ' T h e G e o l o g y of 
Q u e e n s l a n d ' (Hi l l & D e n m e a d , 1 9 6 0 ) , t h e T e c t o n i c M a p of A u s t r a l i a , and s e v e r a l B M R 
R e c o r d s d e s c r i b i n g r e c e n t f i e l d m a p p i n g ( J e n s e n , 1 9 6 3 ; J e n s e n , G r e g o r y & F o r b e s , 1 9 6 3 ; 
M a l o n e , C o r b e t t & J e n s e n , 1 9 6 1 ; M a l o n e , J e n s e n , G r e g o r y , & F o r b e s , 1 9 6 2 ; M a l o n e e t a l . , 
1 9 6 3 ; V e e v e r s , M o l l a n , O l g e r s , & K i r k e g a a r d , 1 9 6 4 ; V e e v e r s , Randal , M o l l a n , & P a t e n , 
1 9 6 1 ) . T h e g e o l o g y and s t r u c t u r a l e l e m e n t s of t h e a r e a a r e s h o w n i n P l a t e s 1 and 2 , and t h e 
k n o w n s t r a t i g r a p h i c s e q u e n c e i s s h o w n i n T a b l e 1. 
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T h e T a s m a n G e o s y n c l i n e e x t e n d s f r o m N o r t h Q u e e n s l a n d s o u t h a l o n g the e a s t e r n 
m a r g i n of A u s t r a l i a . T h e g e o s y n c l i n e w a s a c t i v e d u r i n g P a l a e o z o i c t i m e , a l though i t s 
w e s t e r n m a r g i n in South A u s t r a l i a c o u l d h a v e b e e n a c t i v e d u r i n g t h e P r o t e r o z o i c . 

D u r i n g P a l a e o z o i c t i m e the f o c u s of a c t i v i t y of the G e o s y n c l i n e m o v e d p r o g r e s s i v e l y 
n o r t h and e a s t a c r o s s the s u r v e y a r e a . C o n s i d e r a b l e a c t i v i t y d u r i n g P e r m i a n t i m e w a s 
l o c a t e d about the B o w e n B a s i n , w h e r e e x t r e m e l y th i ck P e r m i a n r o c k s w e r e l a i d down. In 
M e s o z o i c t i m e the t e c t o n i c a c i v i t y l e s s e n d e d and p r e s u m a b l y took p l a c e off t h e e a s t 
c o a s t of A u s t r a l i a . 

T h e c o m p l e x g e o l o g i c a l s t r u c t u r e of the T a s m a n G e o s y n c l i n e in the a r e a s u r v e y e d 
h a s b e e n s u b d i v i d e d into a s e r i e s of b a s i n s ( D r u m m o n d , B o w e n , S t y x , and Y a r r o l B a s i n s ) , 
w h i c h a r e s e p a r a t e d b y s t r u c t u r a l ' h i g h s ' (Anakie S t r u c t u r a l H i g h , G o g a n g o S t r u c t u r a l 
H i g h , U r a n n a h C o m p l e x , and South C o a s t S t r u c t u r a l High) . 

D r u m m o n d B a s i n 

T h e D r u m m o n d B a s i n e x t e n d s in a n o r t h - w e s t e r l y d i r e c t i o n f o r 250 m i l e s f r o m w e s t 
o f S p r i n g s u r e in the s o u t h to south of C h a r t e r s T o w e r s in t h e n o r t h . T h e B a s i n i s 4 0 - 5 0 
m i l e s w i d e and i t s s e d i m e n t s c r o p out in S P R I N G S U R E , J E R I C H O , E M E R A L D , G A L I L E E , 
C L E R M O N T , B U C H A N A N , MOUNT COOLON, C H A R T E R S T O W E R ^ and B O W E N . (In t h i s 
R e p o r t , c a p i t a l i s e d n a m e s r e f e r to 1 :250 ,000 m a p a r e a s ) . T h e B a s i n c o n t a i n s about 1 6 , 0 0 0 
f e e t of r h y o l i t e , t r a c h y t e , tuff, q u a r t z - s a n d s t o n e , s h a l e , a n d g r e y w a c k e of Midd le D o v o n i a n 
t o L o w e r C a r b o n i f e r o u s a g e . 

T h e m a j o r t r e n d w i t h i n the B a s i n i s n o r t h - w e s t , but in t h e e x t r e m e s o u t h t h e r e i s a 
n o r t h - e a s t e r l y t r e n d . T h e s e d i m e n t s a r e f o l d e d into a s e r i e s of r e l a t i v e l y s i m p l e s t r u c ­
t u r e s , s o m e of w h i c h a r e of a r e g i o n a l n a t u r e . M a j o r f a u l t i n g i s not c o m m o n and m o s t o f 
t h e f a u l t s a r e n o r m a l , con f ined to the t i g h t e r f o l d s , and a p p e a r to b e e i t h e r c r e s t a l o r 
t r a n s v e r s e f a u l t s . 

B o w e n B a s i n 

T h e B o w e n B a s i n , a P e r m i a n - T r i a s s i c b a s i n , i s t h e m o s t e x t e n s i v e s t r u c t u r e w i t h i n 
t h e s u r v e y a r e a and c o v e r s p a r t s o f B O W E N , MOUNT C O O L O N , MACKAY, C L E R M O N T , 
S T L A W R E N C E , E M E R A L D , and DUARINGA. 

T h e s e d i m e n t s of the B o w e n B a s i n s u c c e s s i o n a r e s u b d i v i d e d into t h e U p p e r B o w e n 
C o a l M e a s u r e s , the Midd le B o w e n B e d s , and the L o w e r B o w e n V o l c a n i c s ( M a l o n e , C o r -
b e t t , & J e n s e n , 1 9 6 1 ) . 

T h e L o w e r B o w e n V o l c a n i c s ( T a b l e 1) c o n s i s t of i n t e r m e d i a t e to b a s i c f l o w s , t u f f s , 
a n d a g g l o m e r a t e s w i t h i n t e r b e d d e d s e d i m e n t s , and m i n o r a c i d f l o w s . T h e uni t i s a t h i c k 
w e d g e of v o l c a n i c s c r o p p i n g out o n the e a s t e r n s i d e of t h e B o w e n B a s i n and th inn ing out 
t o w a r d s t h e s o u t h - w e s t . T h e L o w e r B o w e n V o l c a n i c s w e r e d e p o s i t e d i n a p a r t l y t e r r e s t ­
r i a l , p a r t l y m a r i n e e n v i r o n m e n t ; r a r e p lant r e m a i n s o c c u r throughout the un i t and m a r i n e 
f o s s i l s o c c u r n e a r the top . 

T h e Middle B o w e n B e d s a r e a f o s s i l i f e r o u s m a r i n e and n o n - m a r i n e s e q u e n c e o v e r ­
l y i n g the Midd le P a l a e o z o i c Bulgonunna V o l c a n i c s and the P e r m i a n L o w e r B o w e n V o l ­
c a n i c s . T h e l i t h o l o g i e s of the s e d i m e n t s i n t h e Midd le B o w e n B e d s v a r y g r e a t l y and t h r e e 
d i s t i n c t u n i t s h a v e b e e n r e c o g n i s e d , e a c h w i t h a d i s t i n c t fauna . In the a r e a a r o u n d C o l l i n s -
v i l l e t h e C o l l i n s v i l l e C o a l M e a s u r e s a r e r e g a r d e d a s a f o r m a t i o n in t h e M i d d l e B o w e n 
B e d s (Malone , J e n s e n , G r e g o r y & F o r b e s , 1962 ) . 

T h e U p p e r B o w e n C o a l M e a s u r e s c o n s i s t o f s e d i m e n t s , p r o b a b l y of f r e s h w a t e r o r i g i n , 
w i t h an abundant and v a r i e d f o s s i l f l o r a . T h e r e i s a v a r i e d l i t h o l o g y w i t h i n t h i s u n i t , 
s a n d s t o n e b e i n g the d o m i n a n t r o c k t y p e in o u t c r o p . 
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T h e B o w e n B a s i n i t s e l f i s c o m p o s e d of s e v e r a l s u b s i d i a r y s t r u c t u r a l e l e m e n t s , i n ­
c l u d i n g the G o g a n g o S t r u c t u r a l H i g h , t h e S t r a t h m u i r S y n c l i n e , t h e F o l d e d Z o n e , the C o m e t 
P l a t f o r m , t h e W e s t e r n Shelf , and t h e M i m o s a S y n c l i n e ( P l a t e s 1, 2 ) . 

T h e G o g a n g o S t r u c t u r a l High . A t o n e t i m e c o n s i d e r e d to b e a 'h igh' of o l d e r r o c k s 
s e p a r a t i n g the Y a r r o l and B o w e n B a s i n s , the G o g a n g o S t r u c t u r a l High c o n s i s t s d o m i n a n t l y 
of P e r m i a n r o c k s . It i s w i t h i n t h i s r e g i o n in DUARINGA that the B o w e n B a s i n s e q u e n c e 
o v e r l a p s the Y a r r o l B a s i n s e q u e n c e . T h e G o g a n g o S t r u c t u r a l High e m b r a c e s t h r e e s t r u c t ­
u r a l f e a t u r e s , the m o s t n o r t h e r l y of w h i c h i s a b r o a d s o u t h - p l u n g i n g a n t i c l i n e of L o w e r 
B o w e n V o l c a n i c s , w h i c h i s i n t r u d e d b y t h e U r a n n a h C o m p l e x and T e r t i a r y v o l c a n i c p l u g s . 
T h i s s t r u c t u r e i s t h e C o n n o r s R a n g e A r c h and f o r m s the s o u t h e r n end of the E u n g e l l a 
S t r i p (Hil l & D e n m e a d , 1960) . T h e t w o o t h e r s t r u c t u r a l e l e m e n t s wi th in the G o g a n g o 
S t r u c t u r a l H i g h a r e t h e L e u r a A r e a and the G o g a n g o R a n g e A r e a . T h e f o r m e r i s l o c a t e d 
a t t h e s o u t h e r n e n d o f the C o n n o r s Range A r c h and c o n s i s t s of t i ght ly f o l d e d M i d d l e 
B o w e n B e d s w i t h L o w e r B o w e n V o l c a n i c s in the c o r e of a c o m p l e x d o m e , w h i c h b i f u r c a t e s 
in to t w o a n t i c l i n e s at i t s s o u t h e r n end . T h e G o g a n g o Range A r e a i s c h a r a c t e r i s e d b y 
s h e a r e d s e d i m e n t s , s t e e p and o v e r t u r n e d d i p s , o v e r f o l d i n g , fau l t ing , and p o s s i b l y t h r u s t 
f a u l t i n g . T h e a r e a i s o c c u p i e d m a i n l y b y M i d d l e B o w e n B e d s wi th L o w e r B o w e n and R o o k -
w o o d V o l c a n i c s o c c u p y i n g the c o r e s of c o m p l e x a n t i c l i n e s . 

T A B L E 1 

S T R A T I G R A P H I C S E Q U E N C E IN T H E B O W E N BASIN A N D SURROUNDING A R E A 

A g e F o r m a t i o n 
M a x i m u m 
t h i c k n e s s 

(ft) 

Main r o c k 
type 

D i s t r i b u t i o n 

T E R T I A R Y S u t t o r 
F o r m a t i o n 

B a s a l t 

E x e v a l e 
F o r m a t i o n 

A c i d 
v o l c a n i c s 

2 0 0 - 4 0 0 S a n d s t o n e 
w i t h s o m e 
c o n g l o m e r a t e 

0 - 6 0 0 

4 0 0 

0 - 7 0 0 

S a n d s t o n e 
w i t h s o m e 
c o n g l o m e r a t e 

U n n a m e d ( 265 
s e d i m e n t s ( 

M u d s t o n e t o 
c o n g l o m e r a t e 

NW, c e n t r a l , and s o u t h 
MOUNT COOLON. I s o ­
l a t e d a r e a s of B O W E N . 
I s o l a t e d a r e a s in N E 
C L E R M O N T . 

E a s t p a r t of E M E R A L D . 
T h i r d of C L E R M O N T . 
R e m n a n t s in e a s t p a r t 
of MOUNT COOLON. 
I s o l a t e d a r e a s of B O W E N . 
W e s t and S W o f MACKAY. 
SW and SE DUARINGA. 

R e d c l i f f e T a b l e l a n d in 
MOUNT COOLON. 

P e a k Range i n C L E R ­
MONT (the P e a k R a n g e 
V o l c a n i c s ) . S m a l l i s o l a t ­
e d a r e a s in B O W E N and 
MACKAY. W e s t of C o n n o r 
Range and n e a r C r a i g l e e 
H.S. i n S T L A W R E N C E . 

S m a l l i s o l a t e d o u t c r o p s in 
MACKAY. 
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A g e F o r m a t i o n 
M a x i m u m 
t h i c k n e s s 

(ft) 

Main r o c k 
t y p e 

D i s t r i b u t i o n 

T E R T I A R Y 1600 R h y o l i t e and M a i n l a n d and i s l a n d s in 

(Contd) s a n d s t o n e P R O S E R P I N E . 

U n n a m e d 1000 S h a l e to M a c k e n z i e - D a w s o n 
s e d i m e n t s (usua l ly 

2 0 0 - 4 0 0 ) 
s a n d s t o n e T r o u g h in DUARINGA. 

50 Sands tone to 
b r e c c i a 

N o r t h e n d of B l a c k d o w n 
T a b l e l a n d in DUARINGA. 

C R E T A C E O U S Styx C o a l 3000 C o a l , s h a l e , B a s i n s o u t h of B r o a d 
M e a s u r e s s a n d s t o n e Sound in ST L A W R E N C E . 

L o w e r - C o n g l o m e r a t e Redbank H.S . in D U A R ­
C r e t a c e o u s INGA. 
s e d i m e n t s 

TRIASSIC T e v i o t 500 S a n d s t o n e and R e d c l i f f e T a b l e l a n d , C a r -
F o r m a t i o n s i l t s t o n e b o r o u g h and K e r l o n g R a n ­

g e s in MOUNT COOLON. 

C a r b o r o u g h Up to S a n d s t o n e I s o l a t e d o u t c r o p s e a s t of 
S a n d s t o n e 1500 I s a a c s R i v e r i n C L E R ­

M O N T . T h e C a r b o r o u g h , 
K e r l o n g , and B u r t o n R a n ­
g e s in M O U N T COOLON. 
R e d c l i f f e T a b l e l a n d in 
M O U N T COOLON and 
B O W E N . 

C l e m a t i s Up to Sands tone B l a c k d o w n T a b l e l a n d and 
S a n d s t o n e 500 D a w s o n , S h o t o v e r , and 

E x p e d i t i o n R a n g e s in 
s o u t h DUARINGA. 

R e w a n 1500 Shale and W e s t , n o r t h , and e a s t of 
F o r m a t i o n s a n d s t o n e B l a c k d o w n T a b l e l a n d in 

s o u t h DUARINGA. 

P E R M I A N U p p e r 10 ,500 S a n d s t o n e , E a s t p a r t of E M E R A L D . 
B o w e n C o a l c o n g l o m e r a t e , E a s t p a r t of C L E R M O N T 
M e a s u r e s s h a l e , and 

c o a l 
u n d e r I s a a c s R i v e r . 
T h r o u g h o u t e a s t ha l f of 
M O U N T COOLON e x c e p t 
N E c o r n e r . T r i a n g u l a r 
a r e a in c e n t r e of B o w e n 
B a s i n i n B O W E N . T h r e e 
s m a l l a r e a s in the SW p a r t 
of M A C K A Y , w e s t p a r t o f 
DUARINGA, and SW p a r t 
of S T L A W R E N C E 
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A g e F o r m a t i o n 
M a x i m u m 
t h i c k n e s s 

(ft) 

Main rock 
type 

D i s t r i b u t i o n 

P E R M I A N 
(Contd) 

B u r n g r o v e 
M e m b e r 
(1000 ft 
a b o v e b a s e 
of U p p e r 
B o w e n C o a l 
M e a s u r e s ) 

3 0 0 S i l t s t o n e T h i n b e l t e x t e n d i n g n o r t h 
f r o m w e s t of B l a c k w a t e r 
to NW DUARINGA. 

B l a i r A t h o l 
C o a l 
M e a s u r e s 

M i d d l e 
B o w e n B e d s 
(d iv ided 
into u n i t s 
A , B , C ) 

800 S a n d s t o n e , 
s h a l e , and 
c o a l 

4 5 0 0 - 8 0 0 0 G r e y w a c k e and 
s a n d s t o n e 

M i d d l e 
B o w e n B e d s 

8 0 0 0 

2 0 0 0 

800 

M e t a s e d i -
m e n t s 

S a n d s t o n e 

S a n d s t o n e and 
s u b - g r e y w a c k e 

1 0 0 0 

3 0 0 0 

4 0 0 0 

5 0 0 0 -
1 0 , 0 0 0 

A r o u n d B l a i r Athol in 
C L E R M O N T . 

S t o c k t o n - H i l l a l o n g a r e a in 
M O U N T COOLON. 

A n n a n d a l e a r e a in SE 
MOUNT COOLON. 

W e s t e d g e of B o w e n B a s i n 
e x t e n d i n g s o u t h a c r o s s 
m i d d l e of MOUNT 
COOLON. 

H o m e v a l e , Mount F l o r a , 
and F u n n e l C r e e k a r e a s of 
MACKAY. B r o a d b e l t on 

w e s t and n o r t h m a r g i n and 
n a r r o w b e l t o n e a s t f lank 
of B o w e n B a s i n in 
B O W E N . 

W e s t r e g i o n o f B o w e n 
B a s i n o n SW c o r n e r of S T 
L A W R E N C E and t h r e e 
a r e a s in D U A R I N G A . 

F o l d e d Z o n e of B o w e n 
B a s i n . S e v e r a l a n t i c l i n e s 
f r o m D i n g o N N W t o I s a a c s 
R i v e r in DUARINGA and 
ST L A W R E N C E . A r o u n d 
B u n d a r r a G r a n o d i o r i t e in 
NW c o r n e r of S T L A W ­
R E N C E . 

C o n n o r s R a n g e a r e a of 
B o w e n B a s i n i n N N W -
t r e n d i n g b e l t i n S T 
L A W R E N C E . 

E a s t e r n r e g i o n o f B o w e n 
B a s i n in e a s t DUARINGA 
and S T L A W R E N C E . 
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A g e F o r m a t i o n 
M a x i m u m 
t h i c k n e s s 

(ft) 

Main r o c k 
t y p e 

D i s t r i b u t i o n 

P E R M I A N - U n d i f f e r e n t i a t e d M i d d l e 
(Contd) 

Midd le 

B o w e n B e d s in e a s t p a r t 
of E M E R A L D . 

B o w e n 5 Up to T h r e e a r e a s (Rugby, 
B e d s 2 0 0 0 C h e r w e l l R a n g e , and P e a k 

Down) in C L E R M O N T . 

C o l l i n s v i l l e 750 S a n d s t o n e , C o l l i n s v i l l e a r e a i n B O W ­
C o a l c o n g l o m e r a t e , E N . F o u n d in Rugby b o r e 
M e a s u r e s and s h a l e in C L E R M O N T . 
( conta in ing 
G l e n d o o 
S a n d s t o n e 
M e m b e r ) 
a b o v e Unit A 
i n M i d d l e 
B o w e n B e d s 

U n d i f f e r ­ 1 0 , 0 0 0 S h a l e and South of P R O S E R P I N E . 
e n t i a t e d s a n d s t o n e s a n 
F r e s h w a t e r 
B e d s 

C a l e n Coa l 1000 S a n d s t o n e S m a l l a r e a s in n o r t h 
M e a s u r e s (top w i t h m i n o r MACKAY. 
un i t of c o a l 
u n d i f f e r ­
e n t i a t e d 
F r e s h w a t e r 
B e d s ) 

C a r m i l a 7000 C o n g l o m e r a t e SW of MACKAY. C o a s t a l 
B e d s 2 0 0 0 and s h a l e s t r i p in St L A W R E N C E . 

L o w e r B o w e n 1 0 , 0 0 0 - Main ly i n t e r ­ NE c o r n e r of M O U N T 
B e d s 2 0 , 0 0 0 m e d i a t e f l o w s COOLON. E a s t f lank 

C o l i n l e a 
F o r m a t i o n 

R o o k w o o d 
V o l c a n i c s 

4 5 0 0 C o n g l o m e r a t e 
and g r i t 

S p i l i t i c 
l a v a s 

of B o w e n B a s i n in 
B O W E N . E a c h s i d e 
of U r a n n a h C o m p l e x i n 
MACKAY. T w o a r e a s t o 
the n o r t h and s o u t h of 
C a l e n in P R O S E R P I N E . 
E a s t e r n R a n g e s i n S T 
L A W R E N C E . I s o l a t e d 
d o m e s in DUARINGA. 

South f r o m A n a k i e i n 
E M E R A L D . 

S e v e r a l a r e a s in N E 
DUARINGA. 

C A R B O N ­
I F E R O U S 
t o L O W E R 
P E R M I A N 

D i n n e r 
C r e e k 
B e d s 

4 0 0 0 C o n g l o m e r a t e 
and m u d s t o n e 

10 m i l e s e a s t o f 
R o o k w o o d H.S . in e a s t 
DUARINGA. 



M a x i m u m 
A g e F o r m a t i o n t h i c k n e s s 

(ft) 

Main r o c k 
t y p e 

D i s t r i b u t i o n 

C A R B O N ­ M i d d l e 2000 S i l t s t o n e , E a s t and w e s t f l a n k s of 
I F E R O U S C a r b o n i f e r o u s g r e y w a c k e , C r a i g l e e A n t i c l i n e i n S T 

b e d s e t c . L A W R E N C E . 

L o w e r t o - L i m e s t o n e SE of Redbank H.S . in 
M i d d l e and g r e y w a c k e DUARINGA and e a s t o f 
C a r b o n i f e r o u s B r o a d Sound in ST L A W ­
b e d s R E N C E . 

L o w e r _ L i m e s t o n e E a s t and w e s t f l a n k s of 
C a r b o n i f e r o u s and m u d s t o n e C r a i g l e e A n t i c l i n e in S T 
b e d s L A W R E N C E . 

D E V O N I A N C a m p w y n 2 4 , 0 0 0 V o l c a n i c N W - t r e n d i n g c o a s t a l b e l t 
t o C A R B O N ­ B e d s f l o w s and in MACKAY and P R O S ­
I F E R O U S s e d i m e n t s E R P I N E . 

D r u m m o n d 1 5 - 2 0 , 0 0 0 S a n d s t o n e , W e s t p a r t s of E M E R A L D , 
B e d s s i l t s t o n e C L E R M O N T , MOUNT 
( D u c a b r o o k e t c . COOLON, and B O W E N 
F o r m a t i o n south . 
R a y m o n d 
S a n d s t o n e 
Mount H a l l 
C o n g l o m e r a t e 
T e l e m o n 
F o r m a t i o n 
S i l v e r H i l l s 
V o l c a n i c s ) 

B u l g o n u n n a P o s s i b l y R h y o l i t e and B e t w e e n B o w e n B a s i n 
V o l c a n i c s 1 5 , 0 0 0 s e d i m e n t s s e d i m e n t s and A n a k i e 

M e t a m o r p h i c s in a s t r i p 
running N - S i n B O W E N , 
MOUNT COOLON, and 
C L E R M O N T . 

D e v o n i a n _ S p i l i t e , F r o m Redbank H.S . to 
t o C a r b o n ­ e t c . A r m a g h H.S. in D U A R ­
i f e r o u s INGA. 
v o l c a n i c s 

D o u g l a s - S e d i m e n t s and D o u g l a s and T h e r e s a 
C r e e k / v o l c a n i c s C r e e k a r e a s i n C L E R ­
T h e r e s a C r e e k M O N T . 
B e d s 

U n d i f f e r ­ - M a i n l y tuf fs T h r e e s m a l l a r e a s in 
e n t i a t e d B O W E N ( south of Hidden 
v o l c a n i c s V a l l e y , SW of Hidden 

V a l l e y , and s o u t h of 
S e l l h e i m R i v e r ) . 
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A g e F o r m a t i o n 
M a x i m u m 
t h i c k n e s s 

(ft) 

Main r o c k 
type 

D i s t r i b u t i o n 

D E V O N I A N Mount 
Wyat t B e d s 

1000 S a n d s t o n e About S e l l h e i m R i v e r and 
e a s t of R u t h e r f o r d s 
T a b l e l a n d in B O W E N . 

Ukalunda 4 0 0 0 + M a i n l y s e d i ­ SW of B O W E N . 
B e d s m e n t s and 

s o m e l o w -
g r a d e 
m e t a m o r p h i c s 

S I L U R I A N - L i m e s t o n e N e a r A r m a g h H.S . and 
D E V O N I A N s e q u e n c e SE c o r n e r of D U A R I N G A . 

P R E - A n a k i e _ S c h i s t s , e t c . N o r t h f r o m A n a k i e f o r 
D E V O N I A N M e t a m o r p h i c s 200 m i l e s a c r o s s 

E M E R A L D , C L E R M O N T , 
and MOUNT C O O L O N . 

M e t a m o r p h i c s - S c h i s t s , e t c . S e v e r a l a r e a s S E , e a s t , 
and nor th of M a r l b o r o u g h 
in ST L A W R E N C E . 

T h e S t r a t h m u i r S y n c l i n e . T h e S t r a t h m u i r S y n c l i n e i s t o the e a s t of the G o g a n g o 
S t r u c t u r a l High in ST L A W R E N C E and i s a N W - t r e n d i n g s t r u c t u r e o c c u p i e d b y M i d d l e 
B o w e n B e d s . T h e s t r u c t u r e of the e a s t e r n f lank of the S y n c l i n e i s c o m p l e x in c o m p a r i s o n 
w i t h the w e s t e r n f lank and m a y b e the r e s u l t of t h r u s t i n g f r o m the e a s t of t h e M a r l b o r o u g h 
B l o c k . 

T h e F o l d e d Z o n e . T h e F o l d e d Z o n e i s an e l o n g a t e s t r a i g h t - s i d e d z o n e i n w h i c h t h e r e 
a r e a r e a s of v e r y t i g h t s u b - i s o c l i n a l f o l d s . T h e r e a r e u p to 4 0 , 0 0 0 f e e t of s e d i m e n t s in 
s o m e p a r t s of t h i s z o n e , w h i c h h a s p r e v i o u s l y b e e n r e f e r r e d to a s the D a w s o n T e c t o n i c 
Z o n e ( R o b e r t s o n , 1 9 6 1 ) . 

T h e C o m e t P l a t f o r m . T h e C o m e t P l a t f o r m i s a n o r t h - t r e n d i n g f e a t u r e that h a s b e e n 
t r a c e d about 35 m i l e s t o the nor th and s o u t h of C o m e t . On the C o m e t P l a t f o r m t h e s t r u c ­
t u r e s a r e l o w - a m p l i t u d e , s h o r t - w a v e l e n g t h f o l d s w i th s i n u o u s a x i a l t r e n d s . T h e o c c u r ­
r e n c e of t h e g e n t l e f o l d s of the C o m e t P l a t f o r m a s o p p o s e d to t h e t ight f o l d s of t h e F o l d e d 
Z o n e t o t h e e a s t i s p r o b a b l y due to the p r e s e n c e of s h a l l o w e r and r i g i d b a s e m e n t u n d e r 
t h e C o m e t P l a t f o r m . T o the w e s t of t h e C o m e t P l a t f o r m t h e r e i s a n o t h e r z o n e of t h i c k e r 
s e d i m e n t s w h i c h i s r e f e r r e d to a s the D e n i s o n T r o u g h (Hi l l & D e n m e a d , 1960 ) and in 
w h i c h t h e r e i s a known t h i c k n e s s of 1 3 , 0 0 0 f e e t of P e r m i a n s e d i m e n t s . 

T h e W e s t e r n Shelf . T h e W e s t e r n She l f i s a z o n e of t r a n s g r e s s i v e o v e r l a p of m a r i n e 
Midd le B o w e n B e d s o n to a f a i r l y r e g u l a r s u r f a c e of the B u l g o n u n n a V o l c a n i c B l o c k . W i t h ­
i n the s h e l f a r e a the b e d s d ip e a s t at a n g l e s of f i v e d e g r e e s o r l e s s , and the f o l d i n g o n t h e 
e a s t e r n m a r g i n of the s h e l f t a k e s the f o r m of a c o m p l e x s e r i e s of d o m e s and b a s i n s . It 
i s p o s s i b l e that a fau l t z o n e d e f i n e s the e a s t e r n m a r g i n of t h e W e s t e r n She l f a s the s e d i ­
m e n t s t h i c k e n r a p i d l y in to the F o l d e d Z o n e . 
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T h e M i m o s a S y n c l i n e . T h e M i m o s a S y n c l i n e c o n s i s t s of T r i a s s i c s e d i m e n t s and 
o c c u r s i n t h e s o u t h of DUARINGA. S t r u c t u r e s in t h e R e w a n F o r m a t i o n c o n f o r m t o t h o s e 
i n the u n d e r l y i n g U p p e r B o w e n C o a l M e a s u r e s in that t h e r e i s g e n t l y fo ld ing w e s t of t h e 
s y n c l i n a l a x i s and t ight f o l d i n g n o r t h - e a s t o f the a x i s . 

T h e o r o g e n y a f f e c t i n g the B o w e n B a s i n s e q u e n c e p r o b a b l y took p l a c e in T r i a s s i c 
t i m e though s o m e i n t r u s i o n s m a y b e a s s o c i a t e d w i t h t h e v o l c a n i c p h a s e w h i c h p r o d u c e d t h e 
L o w e r B o w e n V o l c a n i c s . F o l d i n g b e c o m e s p r o g r e s s i v e l y g e n t l e r and i n t r u s i o n s l e s s 
c o m m o n w e s t w a r d s f r o m o n e s t r u c t u r a l z o n e to the n e x t and i s p r o b a b l y due to b a s e m e n t 
s h a l l o w i n g to t h e w e s t , p o s s i b l y in s t e p s . 

B e t w e e n t h e F o l d e d Z o n e to t h e w e s t and t h e G o g a n g o R a n g e and L e u r a A r e a s to t h e 
e a s t i s a n a r r o w s t r i p w h i c h h a s b e e n n a m e d the M a c k e n z i e - D a w s o n T r o u g h . T h i s t r o u g h 
i s o c c u p i e d b y T e r t i a r y s e d i m e n t s , p o s s i b l y m o r e than 1 0 0 0 f e e t th ick . T h e t h i c k n e s s o f 
t h e s e d i m e n t s , w h i c h i s m u c h g r e a t e r than i s c o m m o n f o r T e r t i a r y s e d i m e n t s in the a r e a , 
and the s t r a i g h t n e s s of the t r o u g h , s u g g e s t that i t i s f a u l t - c o n t r o l l e d . 

T h e Styx B a s i n 

T h e Styx B a s i n , in ST L A W R E N C E , i s an e l o n g a t e d b a s i n p lung ing s h a l l o w l y to the 
n o r t h . It c o n t a i n s e a s t - d i p p i n g L o w e r C r e t a c e o u s s e d i m e n t s (at l e a s t 1 3 0 0 f e e t th ick) 
u n c o n f o r m a b l y o v e r l y i n g m o r e s t e e p l y d ipp ing M i d d l e B o w e n B e d s . T h e e a s t e r n b o u n d a r y 
i s p r o b a b l y a h i g h - a n g l e r e v e r s e fau l t . T h e C r e t a c e o u s s e d i m e n t s a r e fo lded and fau l t ed 
j u s t w e s t of t h e l i n e of t h i s p r e s u m e d fau l t and a r e a b s e n t e a s t of i t . 

T h e Y a r r o l B a s i n 

T h e Y a r r o l B a s i n , in DUARINGA and R O C K H A M P T O N , i s a l o n g n a r r o w b a s i n w i t h 
1 0 , 0 0 0 f e e t of s e d i m e n t s a l m o s t c o n t i n u o u s l y m a r i n e f r o m at l e a s t t h e u p p e r Midd le 
D e v o n i a n t o t h e e n d of the P e r m i a n . T h i s s e q u e n c e i n c l u d e s a c o n s i d e r a b l e t h i c k n e s s of 
i n t e r m e d i a t e v o l c a n i c s and l i m e s t o n e s . T h e b o u n d a r y w i t h t h e South C o a s t S t r u c t u r a l 
H i g h i s an o v e r t h r u s t f r o m the e a s t and s e r p e n t i n i t e s a r e k n o w n a l o n g i t . M a j o r i n t r u s i o n s 
of g r a n i t e and d i o r i t e o c c u r throughout the B a s i n , e . g . the Mount M o r g a n G r a n i t e i s an 
o f f s h o o t of a m a i n b a t h o l i t h . 

In the n o r t h - w e s t of the B a s i n i s the C r a i g l e e A n t i c l i n e , w h i c h i s a s i n u o u s , i n t r u d e d 
a n t i c l i n e c o n t a i n i n g D e v o n i a n - C a r b o n i f e r o u s v o l c a n i c s , C a r b o n i f e r o u s s e d i m e n t s , D i n n e r 
C r e e k B e d s , and R o o k w o o d V o l c a n i c s . T h e s t r u c t u r e s o n t h e w e s t e r n f lank a r e m o r e 
c o m p l e x than o n t h e e a s t e r n f lank w i t h s o m e o v e r t u r n i n g of s e d i m e n t s i n p l a c e s . 

T h e A n a k i e I n l i e r 

S e p a r a t i n g t h e P e r m i a n B o w e n B a s i n and the C a r b o n i f e r o u s D r u m m o n d B a s i n i s a 
s e q u e n c e of f o l d e d m e t a m o r p h i c r o c k s , the A n a k i e M e t a m o r p h i c s , w h i c h h a v e b e e n 
t e r m e d the A n a k i e S t r u c t u r a l High (Hi l l & D e n m e a d , 1960) and t h e A n a k i e I n l i e r ( V e e v e r s 
e t a l . , 1 9 6 1 ) . It w i l l b e s h o w n in C h a p t e r 5 that t h e A n a k i e M e t a m o r p h i c s c o n t i n u e at 
depth b e l o w t h e P e r m i a n r o c k s of the B o w e n B a s i n . T h i s l e a d s t o t h e c o n c l u s i o n that the 
A n a k i e I n l i e r i s o n l y t h e e x p o s e d p o r t i o n of a m u c h l a r g e r A n a k i e S t r u c t u r a l H igh . In 
t h i s r e p o r t 'Anak ie I n l i e r ' w i l l b e u s e d in t h i s r e s t r i c t e d s e n s e . 

R o c k s of t h e A n a k i e I n l i e r c r o p out i n E M E R A L D , C L E R M O N T , M O U N T COOLON, 
and B O W E N . T h e A n a k i e I n l i e r c o n s i s t s o f t h e A n a k i e M e t a m o r p h i c s , w h i c h a r e f o l d e d 
and s h e a r e d q u a r t z and m i c a s c h i s t s and i n t r u s i o n s of g r a n i t e ( e . g . t h e R e t r e a t G r a n i t e i n 
E M E R A L D ) and w h i c h a r e a l l p r e - D e v o n i a n in a g e . T h e I n l i e r i s o v e r l a i n u n c o n f o r m a b l y 
b y the D r u m m o n d B e d s and a l s o in the e a s t i t i s o v e r l a i n u n c o n f o r m a b l y b y an e s t i m a t e d 
1 6 , 0 0 0 f e e t of U p p e r D e v o n i a n to L o w e r C a r b o n i f e r o u s B u l g o n u n n a V o l c a n i c r o c k s . W e b b , 
C o o p e r and R i c h a r d s (1963) g i v e a M i d d l e D e v o n i a n a g e f o r t h e R e t r e a t G r a n i t e ( b a s e d o n 
K - A r dat ing ) . 
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T h e s t r u c t u r e s w i t h i n the A n a k i e I n l i e r a r e at v a r i a n c e w i t h the t r e n d of the I n l i e r . 
T h i s s u g g e s t s that t h e I n l i e r i s not d i r e c t l y r e l a t e d t o t h e f o l d i n g of t h e A n a k i e M e t a ­
m o r p h i c s , but r a t h e r w a s g e n t l y s u p e r i m p o s e d on the a l r e a d y f o l d e d uni t . It i s p r o b a b l y 
a r e l i c of the h i g h - s t a n d i n g s t a b l e a r e a b e t w e e n the s i n k i n g D r u m m o n d B a s i n to the 
w e s t and the l o w s of d e p o s i t i o n of the Bulgonunna V o l c a n i c B l o c k t o t h e e a s t . 

T h e Bulgonunna V o l c a n i c B l o c k 

R o c k s of the B u l g o n u n n a V o l c a n i c B l o c k c r o p out in B O W E N , M O U N T C O O L O N , and 
C L E R M O N T . T h e y a r e p r o b a b l y of U p p e r D e v o n i a n to U p p e r C a r b o n i f e r o u s a g e and h a v e 
an e s t i m a t e d t h i c k n e s s of 1 6 , 0 0 0 f e e t . T o g e t h e r w i t h i n t r u s i v e s ( e . g . a C a r b o n i f e r o u s 
g r a n i t e in south B O W E N ) t h e s e m a i n l y a c i d i c v o l c a n i c s f o r m the s h a l l o w e a s t - d i p p i n g 
b a s e m e n t t o the w e s t e r n s h e l f of the B o w e n B a s i n . 

T h e Ura nna h C o m p l e x 

A s s t a t e d p r e v i o u s l y the C o n n o r s Range A r c h f o r m s the s o u t h e r n e n d of the E u n g e l l a 
S t r i p . T h e n o r t h e r n p o r t i o n of the S t r i p i s c o m p o s e d of the U r a n n a h C o m p l e x , w h i c h i s a 
d i o r i t e - g r a n i t e - g r a n o d i o r i t e m a s s and w h i c h o c c u r s in A Y R , M A C K A Y , M O U N T C O O L O N , 
B O W E N , P R O S E R P I N E , and S T L A W R E N C E . T h e C o m p l e x f o r m s the e a s t e r n m a r g i n 
of the B o w e n B a s i n . It i s p a r t l y c o n t e m p o r a n e o u s wi th and p a r t l y i n t r u s i v e in to t h e L o w e r 
B o w e n V o l c a n i c s . 

R e c e n t g e o l o g i c a l s t u d i e s s h o w that m u c h of the U r a n n a h C o m p l e x and p a r t of w h a t 
w a s m a p p e d a s L o w e r B o w e n V o l c a n i c s a r e p r e - P e r m i a n , u n c o n f o r m a b l y u n d e r l y i n g the 
L o w e r B o w e n V o l c a n i c s ; s o m e of the i n t r u s i v e s in the U rannah C o m p l e x a r e c o n t e m p o r ­
a n e o u s w i t h the L o w e r B o w e n V o l c a n i c s and s o m e a r e y o u n g e r ( M a l o n e , E . J . , p e r s . c o m m . ) . 
K - A r da t ing g i v e s a L o w e r P e r m i a n a g e f o r the g r a n i t e s of the U r a n n a h C o m p l e x (Webb, 
C o o p e r , & R i c h a r d s , 1 9 6 3 ) . 

E a s t of the Urannah C o m p l e x 

In the c o a s t a l a r e a s of MACKAY and P R O S E R P I N E t h e r e i s a D e v o n i a n - C a r b o n i f e r o u s 
b l o c k , w h i c h c o n s i s t s of a s o u t h - p l u n g i n g a n t i c l i n e . It i s f a u l t e d a g a i n s t a P e r m i a n b l o c k 
t o the w e s t and i s o n the upthrown s i d e of the faul t . 

T o the e a s t of t h i s b l o c k in M A C K A Y , a e r o m a g n e t i c w o r k ( A m p o l E x p l o r a t i o n (Qld) 
P t y Ltd , 1963) h a s s h o w n the b a s e m e n t to b e at a g r e a t e r d e p t h , w h i l s t in P R O S E R P I N E 
t h e w e s t e r n fault of a g r a b e n h a s b e e n ident i f i ed . T h i s g r a b e n c o u l d c o n t i n u e into M A C K A Y , 
i n t o the a r e a of d e e p e r b a s e m e n t . 

T o the s o u t h of P r o s e r p i n e , a T e r t i a r y g r a b e n ( t e r m e d t h e P r o s e r p i n e G r a b e n ) h a s 
b e e n d e l i n e a t e d b y a e r o m a g n e t i c and s e i s m i c s u r v e y s (Ampol E x p l o r a t i o n (Qld) P ty L t d , 
1 9 6 4 a ) . T h i s c o u l d b e t h e n o r t h w a r d cont inuat ion of the g r a b e n that h a s b e e n p o s t u l a t e d 
off the c o a s t in MACKAY. 

T h e South C o a s t S t r u c t u r a l High 

T h e c o a s t a l r e g i o n s of S T L A W R E N C E , P O R T C L I N T O N , and R O C K H A M P T O N c o n ­
s t i t u t e the South C o a s t S t r u c t u r a l High . T h i s s t r u c t u r e c o n s i s t s of l o w - g r a d e L o w e r 
P a l a e o z o i c m e t a s e d i m e n t s and g r a n i t e s . T h e n o r t h e r n p o r t i o n of t h i s s t r u c t u r a l 'high* i s 
t e r m e d the M a r l b o r o u g h B l o c k and h e r e t h e m e t a s e d i m e n t s h a v e a s s o c i a t e d u l t r a -
b a s i c i n t r u s i o n s . 

S t r a t i g r a p h i c w e l l s 

T h e r e h a v e b e e n t w o d e e p w e l l s d r i l l e d w i t h i n the a r e a , n a m e l y H . B . R . W r e c k I s l a n d 
N o . 1 and A . F . O . C o o r o o r a h N o . 1. A n u m b e r of s h a l l o w b o r e s h a v e b e e n d r i l l e d in t h e 
a r e a but a r e not c o n s i d e r e d i n t h i s R e p o r t . 
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W r e c k I s l a n d No . 1 w a s d r i l l e d i n 1959 f o r H u m b e r B a r r i e r Ree f O i l s P t y Ltd (1960) . 
A n u n d e r w a t e r g r a v i t y s u r v e y i n 1 9 5 8 ( G o o d s p e e d & W i l l i a m s , 1959) i n d i c a t e d an i n c r e a s e 
i n g r a v i t y s e a w a r d . T h e s u r v e y i n d i c a t e d that W r e c k I s l a n d l i e s on the e a s t e r n s i d e of a 
l o c a l g r a v i t y 'h igh ' , s u g g e s t i n g t h a t t h e i s l a n d s of the C a p r i c o r n G r o u p l i e a l o n g the c r e s t 
o f a s t r u c t u r a l upl i f t . T h e r e i s o n e o t h e r b o r e i n the v i c i n i t y of W r e c k I s l a n d , at H e r o n 
I s l a n d . T h i s r e a c h e d a d e p t h of 7 3 2 f e e t and e n c o u n t e r e d r e e f and r e e f - d e r i v e d s e d i m e n t s 
t o 5 0 6 f e e t and l a n d - d e r i v e d s e d i m e n t s b e l o w that depth. T h e s t r a t i g r a p h i c s e q u e n c e e n ­
c o u n t e r e d i n W r e c k I s l a n d N o . 1 i s g i v e n in T a b l e 2. 

T A B L E 2 

S T R A T I G R A P H I C S E Q U E N C E IN WRECK ISLAND No. 1 W E L L 

F o r m a t i o n D e p t h , f e e t L i t h o l o g y 

R e c e n t 0 - 3 9 8 C a l c a r e o u s r e e f s e d i m e n t s 

P l e i s t o c e n e 3 9 8 - 5 3 0 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 

U p p e r P l i o c e n e 5 3 0 - 735 F o r a m i n i f e r a l l i m e s t o n e 

L o w e r P l i o c e n e 735 - 945 G a l e a r e n i t e 

U p p e r and m i d d l e 
M i o c e n e 945 - 1 1 1 0 C a l c a r e n i t e 

L o w e r M i o c e n e 1 1 1 0 - 1795 C a l c a r e o u s s i l t s t o n e and s a n d s t o n e 

B a s e m e n t 1795 - 1 8 9 1 V o l c a n i c b r e c c i a 

T h e o c c u r r e n c e of v o l c a n i c b r e c c i a at s h a l l o w depth c o n f i r m s the s t r u c t u r a l upl i f t 
i n d i c a t e d b y t h e g r a v i t y s u r v e y . It a p p e a r s that the s e d i m e n t s m a y b e t h i c k e r t o the s o u t h ­
w e s t and n o r t h - e a s t o f the C a p r i c o r n I s l a n d s . 

T h e s e d i m e n t s i n d i c a t e that t h e G r e a t B a r r i e r Ree f i s t h e s i t e o f a m a r i n e T e r t i a r y 
b a s i n and that t h e s e s e d i m e n t s t h i c k e n a w a y f r o m the e a s t c o a s t of Q u e e n s l a n d ( H u m b e r 
B a r r i e r R e e f O i l s P t y L t d , 1 9 6 0 ) . 

C o o r o o r a h No . 1 w a s d r i l l e d in 1 9 5 9 - 1 9 6 0 f o r A s s o c i a t e d F r e n e y Oi l F i e l d s N . L . 
( 1 9 6 0 ) , a f t e r the c o m p l e t i o n of g r a v i t y and s e i s m i c s u r v e y s , on the B i g C h u r c h y a r d 
C u l m i n a t i o n of the C o o r o o r a h A n t i c l i n e . T h e s t r a t i g r a p h i c u n i t s p e n e t r a t e d by t h i s w e l l 
a r e p r e s e n t e d i n T a b l e 3 . 

T h e a g e of t h e s e u n i t s i s in doubt , but i t i s known that the C r o c k e r F o r m a t i o n i s U p p e r 
P e r m i a n , and f r o m s p o r e e x a m i n a t i o n i t a p p e a r s that the P e r m i a n e x t e n d s d o w n to 1 8 8 2 
f e e t ( A s s o c i a t e d F r e n e y Oi l F i e l d s N . L . , 1961) . 

T h e s e q u e n c e found in the w e l l d i f f e r e d g r e a t l y f r o m that p o s t u l a t e d f r o m the s e i s m i c 
r e s u l t s ( M o r t o n & M o s s , 1 9 6 1 ) , w h i c h s u g g e s t e d a p o s s i b l e b a s e m e n t d e p t h of 1 0 , 0 0 0 f e e t . 
H o w e v e r , i t i s not r e a l l y c l e a r w h e t h e r the w e l l d id in f a c t p e n e t r a t e t h e s e d i m e n t a r y 
b a s e m e n t , a l though the a n d e s i t e w a s c o n s i d e r e d to b e e c o n o m i c b a s e m e n t . 

T A B L E 3 

S T R A T I G R A P H I C S E Q U E N C E IN COOROORAH N o . 1 W E L L 

F o r m a t i o n D e p t h , f e e t L i t h o l o g y 

C r o c k e r F o r m a t i o n 0 - 140 Main ly s a n d s t o n e 

M a r i a F o r m a t i o n 1 4 0 - 1215 S a n d s t o n e and s i l t s t o n e 

U p p e r S i l t s t o n e 1 2 1 5 - 1 6 3 8 Main ly s i l t 
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T A B L E 3 (Continued) 

F o r m a t i o n D e p t h , f e e t L i t h o l o g y 

S a n d s t o n e 1638 - 2 6 4 0 S a n d s t o n e 

L o w e r S i l t s t o n e 2 6 4 0 - 3 0 1 0 I n t e r b e d d e d s a n d s t o n e and s i l t s t o n e 

A n d e s i t i c tuff 3 0 1 0 - 3 0 9 0 I n t e r m e d i a t e v o l c a n i c tuff 

B r e c c i a 3 0 9 0 - 3 1 9 0 

A n d e s i t e 3 1 9 0 - 3 3 8 0 

' B a s e m e n t ' 3 3 8 0 - 3 5 2 3 T y p e of r o c k doubtful , but p r o b a b l y 
i g n e o u s b e l o w 3470 ft 

3 . P R E V I O U S G E O P H Y S I C A L S U R V E Y S 

A e r o m a g n e t i c s u r v e y s ( P l a t e 3) 

B M R f l e w r e g i o n a l a e r o m a g n e t i c t r a v e r s e s a c r o s s p a r t s of the G r e a t A r t e s i a n B a s i n 
i n 1956 and 1958 ( J e w e l l , 1 9 6 0 ) . Only o n e t r a v e r s e , f r o m Tennant C r e e k t o M a c k a y , 
c r o s s e d the p r e s e n t s u r v e y a r e a . T h e p a r t of the p r o f i l e o v e r the T a s m a n G e o s y n c l i n e i s 
v e r y d i s t u r b e d and i n d i c a t e s that the m a g n e t i c b a s e m e n t i s c l o s e to the s u r f a c e . 

An a e r o m a g n e t i c s u r v e y w a s m a d e f o r E x o i l N . L . in 1 9 6 2 o v e r a p o r t i o n of t h e G r e a t 
A r t e s i a n B a s i n and D r u m m o n d B a s i n ( E x o i l N . L . , 1962a) . T h e m o s t s i g n i f i c a n t f e a t u r e of 
t h e m a g n e t i c b a s e m e n t d e d u c e d f r o m t h i s s u r v e y i s a d e e p t r o u g h (16 ,000 f e e t d e e p at i t s 
m a x i m u m ) c e n t r e d about the b o u n d a r y of B U C H A N A N and G A L I L E E and t r e n d i n g n o r t h ­
w e s t . T h i s t r o u g h i s thought to u n d e r l i e the w e s t e r n e d g e of the D r u m m o n d B a s i n and to 
h a v e a w e s t e r n m a r g i n c o n s i s t i n g of a s e r i e s of s t e p f a u l t s . 

In 1 9 6 2 a s u b s i d i s e d r e c o n n a i s s a n c e a e r o m a g n e t i c s u r v e y o v e r a p a r t of the G r e a t 
B a r r i e r Ree f w a s m a d e f o r the A u s t r a l i a n Oil and G a s C o r p o r a t i o n Ltd (1962) . N o a r e a s 
of d e e p s e d i m e n t s w e r e l o c a t e d a l though s e v e r a l r e g i o n s w e r e d e t e c t e d w h e r e u p to 6000 
f e e t of s e d i m e n t s m i g h t e x i s t . 

In 1963 an a e r o m a g n e t i c s u r v e y w a s m a d e f o r A m p o l E x p l o r a t i o n (Qld) P t y Ltd (1963) 
i n the M a c k a y a r e a . H e r e t h e r e i s a p r o n o u n c e d n o r t h - w e s t t r e n d throughout t h e a r e a . T h e 
a n o m a l i e s in the s o u t h and n o r t h - e a s t p o r t i o n s of the a r e a a r e due to a l a r g e l y c r y s t a l ­
l i n e i n t r u s i v e b a s e m e n t . E l s e w h e r e a n o m a l i e s a r e e l o n g a t e d and p r o b a b l y r e s u l t f r o m 
v o l c a n i c r o c k s w h i c h h a v e cont inu i ty a l o n g the s t r i k e . It i s thought that D e v o n i a n -
C a r b o n i f e r o u s v o l c a n i c s a c c o u n t f o r m o s t of the e l o n g a t e d a n o m a l i e s . 

T h r e e m a j o r faul t s y s t e m s a r e i n d i c a t e d . The m o s t p r o m i n e n t faul t s y s t e m h a s a 
n o r t h - w e s t t r e n d and f o r m s the g r a b e n e a s t of P r o s e r p i n e . T h e a e r o m a g n e t i c i n t e r p r e t ­
a t ion of t h i s g r a b e n i s b a s e d on s e i s m i c depth c o n t r o l (Ampol E x p l o r a t i o n (Qld) P ty Ltd , 
1 9 6 4 a ) . A s e c o n d fau l t s y s t e m t r e n d s s l i g h t l y w e s t of n o r t h and s e e m s t o b e m o r e p r e ­
v a l e n t i n the s o u t h e r n part of the a r e a . T h i s s u g g e s t s that the faul t s y s t e m e x t e n d s in to 
t h e a r e a f r o m the S tyx and Y a r r o l B a s i n s f a r t h e r to the s o u t h . T h e t h i r d s y s t e m of f a u l t s 
t r e n d s n o r t h - e a s t and s e e m s to b e r e s p o n s i b l e f o r m o s t of the c r o s s - s t r u c t u r e s i n the 
P r o s e r p i n e G r a b e n . 

T h e m a x i m u m depth to m a g n e t i c ' b a s e m e n t ' in the g r a b e n t o the s o u t h of P r o s e r p i n e 
i s 7100 f e e t . South of t h i s t h e r e i s a h i g h a r e a b e f o r e the g r a b e n a g a i n p l u n g e s s o u t h to a 
m a x i m u m depth of about 4 0 0 0 f e e t . A n a r r o w t r o u g h in the s o u t h - w e s t c o r n e r of t h e a e r o ­
m a g n e t i c s u r v e y a r e a m a y b e t h e n o r t h w a r d e x t e n s i o n of the S tyx B a s i n . 

15852/69—2 
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B M R m a d e an a e r o m a g n e t i c s u r v e y o v e r the B o w e n B a s i n b e t w e e n 1961 and 1963 
( W e l l s & M i l s o m , 1 9 6 6 ) . T h e i n t e r p r e t a t i o n of the r e s u l t s of t h i s s u r v e y s h o w s that t h e r e 
i s o n l y l i m i t e d c o r r e l a t i o n b e t w e e n the a e r o m a g n e t i c a n o m a l i e s and the k n o w n g e o l o g y 
o f the B o w e n B a s i n . T h e m a g n e t i c b a s e m e n t i s c o r r e l a t e d w i t h r o c k s of unknown a g e , 
w h i c h a r e b e l o w t h e p r o s p e c t i v e b a s e m e n t . T h e a e r o m a g n e t i c r e s u l t s c a n b e c o r r e l a t e d 
w i t h L o w e r B o w e n V o l c a n i c s o n l y w h e r e t h e s e r o c k s c r o p out . T h e r e s u l t s t h e r e f o r e c a n ­
not b e u s e d f o r d e l i n e a t i n g s t r u c t u r e s w i th in the B o w e n B a s i n i t s e l f . T h e r e s u l t s a l s o 
s u g g e s t that t h e L o w e r B o w e n V o l c a n i c s do not e x t e n d f o r any g r e a t d i s t a n c e b e n e a t h the 
M i d d l e B o w e n B e d s . 

G r a v i t y s u r v e y s ( P l a t e 4 ) 

A c o n s i d e r a b l e n u m b e r of g r a v i t y s u r v e y s had a l r e a d y b e e n m a d e in the s u r v e y a r e a . 
R e g i o n a l t r a v e r s e s had b e e n m a d e a l o n g r o a d s , but g o o d o v e r a l l c o v e r a g e of the a r e a w a s 
n o t a v a i l a b l e p r i o r t o t h i s s u r v e y . 

T h e i n i t i a l g r a v i t y w o r k in t h i s a r e a w a s c o m p l e t e d b y S h e l l (Queens land) D e v e l o p ­
m e n t P t y Ltd (1952) w h i c h s u r v e y e d a t r a v e r s e in the s o u t h of t h e a r e a , f r o m R o c k h a m p t o n 
t o J e r i c h o . T h e m a i n p a r t of the S h e l l s u r v e y w a s s o u t h of t h e p r e s e n t s u r v e y a r e a . 

In 1 9 5 1 - 5 2 t h e U n i v e r s i t y of S y d n e y m a d e g r a v i t y o b s e r v a t i o n s at 1 0 - m i l e i n t e r v a l s 
a l o n g s o m e of the r o a d s w i t h i n the s u r v e y a r e a ( M a r s h a l l & N a r a i n , 1 9 5 4 ) . R e a d i n g s a l o n g 
t h e t r a v e r s e f r o m R o c k h a m p t o n t o L o n g r e a c h i n d i c a t e that the G o g a n g o S t r u c t u r a l High 
and the A n a k i e I n l i e r g i v e r i s e to h i g h r e s i d u a l B o u g u e r a n o m a l y f e a t u r e s . 

In 1 9 5 6 , B M R m a d e a s e m i - d e t a i l e d g r a v i t y s u r v e y i n t h e C o m e t - R o l l e s t o n a r e a 
( O l d h a m , 1958) . A n e w p o s i t i o n f o r t h e a x i s of the C o m e t P l a t f o r m w a s o b t a i n e d and 
s e d i m e n t s w e r e thought t o t h i c k e n to the s o u t h . 

In 1 9 5 8 , B M R m a d e a r e g i o n a l u n d e r w a t e r g r a v i t y s u r v e y of t h e G r e a t B a r r i e r Reef . 
T h e p r e l i m i n a r y r e s u l t s of t h i s s u r v e y a r e p r e s e n t e d i n two r e p o r t s ( G o o d s p e e d & 
W i l l i a m s , 1 9 5 9 ; D o o l e y & G o o d s p e e d , 1959 ) and a m o r e d e t a i l e d a n a l y s i s of t h e r e s u l t s 
t o the n o r t h of t h e p r e s e n t s u r v e y a r e a w a s p r e p a r e d s u b s e q u e n t l y ( D o o l e y , 1 9 6 5 ) . 

In 1 9 5 8 a r e g i o n a l g r a v i t y s u r v e y w a s m a d e o v e r the B o w e n B a s i n by A s s o c i a t e d 
F r e n e y Oil F i e l d s N . L . ( S t a r k e y , 1 9 5 9 ) . In s e v e r a l a r e a s a r e l a t i v e l y s h a l l o w depth to 
b a s e m e n t w a s s u g g e s t e d b y the B o u g u e r a n o m a l y f e a t u r e s ( e . g . t h e C o m e t P l a t f o r m and 
a n o t h e r b a s e m e n t r i d g e in the C l e r m o n t - C a p e l l a a r e a ) . O t h e r ' h i g h s ' w e r e a s s o c i a t e d 
w i t h o u t c r o p p i n g L o w e r B o w e n V o l c a n i c s and u n d i f f e r e n t i a t e d P e r m i a n m e t a m o r p h i c s . 

In 1 9 5 9 a s e m i - d e t a i l e d g r a v i t y s u r v e y w a s m a d e o v e r t h e C o o r o o r a h A n t i c l i n e f o r 
A s s o c i a t e d F r e n e y Oi l F i e l d s N . L . (1961) . It w a s found that t h e r e w a s a B o u g u e r a n o m a l y 
'h igh ' a s s o c i a t e d w i t h t h e B i g C h u r c h y a r d C u l m i n a t i o n of t h e C o o r o o r a h A n t i c l i n e but 
t h e a x i s of t h i s 'h igh ' w a s d i s p l a c e d a p p r o x i m a t e l y o n e and o n e - q u a r t e r m i l e s n o r t h ­
w e s t f r o m the m a p p e d a n t i c l i n e . A s e i s m i c s u r v e y (Morton & M o s s , 1961) s h o w e d that 
t h e s t r u c t u r e at d e p t h i s c l o s e l y c o n f o r m a b l e w i t h the s u r f a c e and s o i t a p p e a r s f r o m 
t h i s d i s p l a c e m e n t of t h e B o u g u e r a n o m a l y and g e o l o g i c a l a x e s that the B o u g u e r a n o m a l y 
'h igh ' i s due t o s o m e d e e p - s e a t e d d e n s i t y v a r i a t i o n . N o B o u g u e r a n o m a l y f e a t u r e w a s 
a s s o c i a t e d w i t h t h e R e d r o c k C u l m i n a t i o n . 

A d e t a i l e d g r a v i t y s u r v e y b y B M R i n 1959 o v e r the B l a i r Atho l C o a l f i e l d ( N e u m a n n , 
1 9 6 5 ) i n d i c a t e d a ' l ow' o f about 3 m i l l i g a l s a s s o c i a t e d w i t h t h e m a i n c o a l b a s i n . D i s t i n c t ­
i v e B o u g u e r a n o m a l y ' h i g h s ' in the e a s t and s o u t h - e a s t m a r g i n of t h e c o a l d e p o s i t i n d i c ­
a t e r a i s e d a r e a s o f b a s e m e n t r o c k s , and s t r o n g B o u g u e r a n o m a l y g r a d i e n t s s u g g e s t a 
r a p i d th inn ing of t h e c o a l m e a s u r e s on t h e n o r t h - w e s t m a r g i n of t h e c o a l f i e l d . 

B M R a l s o m a d e r e g i o n a l g r a v i t y s u r v e y s b e t w e e n p e n d u l u m s t a t i o n s in 1 9 5 6 , 1 9 5 9 , 
and 1960 . 

14 



S e i s m i c s u r v e y s ( P l a t e 3) 
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In 1 9 5 0 , B M R c o n d u c t e d a s h o r t r e f r a c t i o n s u r v e y o v e r the C o m e t P l a t f o r m ( S m i t h , 
1 9 5 1 ) , w h i c h s u g g e s t e d that the b a s e m e n t w a s at a c o m p a r a t i v e l y s h a l l o w depth (about 
2 2 0 0 f e e t ) . 

In 1 9 5 9 , B M R c a r r i e d out a d e t a i l e d s e i s m i c s u r v e y o v e r the C o o r o o r a h A n t i c l i n e , 
n e a r C o m e t (Morton & M o s s , 1961) . T h i s s u r v e y s h o w e d that the g e o l o g i c a l l y m a p p e d 
B i g C h u r c h y a r d C u l m i n a t i o n p e r s i s t s at depth and that a s e c o n d c u l m i n a t i o n (the Mount 
S t u a r t C u l m i n a t i o n ) o c c u r s to the south a l o n g the a x i s of the C o o r o o r a h A n t i c l i n e . A 
h i g h - v e l o c i t y r e f r a c t o r at a depth of 2200 f e e t on the w e s t f lank of the B i g C h u r c h y a r d 
C u l m i n a t i o n w a s c o n s i d e r e d to c o r r e l a t e w i t h the r e f r a c t o r r e c o r d e d n e a r C o m e t in 1950 
and w a s in t h i s i n s t a n c e i n t e r p r e t e d a s a p r o b a b l e l i m e s t o n e band. T h e s e d i m e n t a r y r o c k s 
w e r e c o n s i d e r e d to e x t e n d to a depth of at l e a s t 6 0 0 0 f e e t and p r o b a b l y t o 1 0 , 0 0 0 f e e t but 
t h e r e w a s no e v i d e n c e t o s h o w that the b a s e m e n t i s not c o n s i d e r a b l y d e e p e r than 1 0 , 0 0 0 
f e e t . T h e R e d r o c k C u l m i n a t i o n a s def ined by s u r f a c e g e o l o g y d o e s not a p p e a r to p e r s i s t 
at depth . S u b s e q u e n t to t h i s s u r v e y A s s o c i a t e d F r e n e y Oi l F i e l d s N . L . d r i l l e d C o o r o o r a h 
N o . 1 w e l l on the B i g C h u r c h y a r d C u l m i n a t i o n and the s e d i m e n t a r y s e c t i o n a s p o s t u l a t e d 
f r o m t h e s e i s m i c r e s u l t s d i f f e r e d c o n s i d e r a b l y f r o m that found in the w e l l ( T a b l e 3 ) . 

In 1 9 6 0 , B M R m a d e a r e c o n n a i s s a n c e s e i s m i c s u r v e y in the B o w e n B a s i n ( R o b e r t s o n , 
1 9 6 1 ) . T h i s s u r v e y w a s a s e r i e s of t r a v e r s e s f r o m E m e r a l d to D u a r i n g a . T h e s u r v e y 
c o n f i r m e d the e x i s t e n c e of the C o m e t P l a t f o r m w i t h s e d i m e n t - f i l l e d t r o u g h s o n e i t h e r 
s i d e of i t . T h e depth of the r e f l e c t i o n s on the C o m e t P l a t f o r m w a s g r e a t e r f o r t h e 1 9 6 0 
s u r v e y than f o r the 1 9 5 0 s u r v e y but the ac tua l t h i c k n e s s of s e d i m e n t s in t h i s a r e a w a s 
no t d e t e r m i n e d p r e c i s e l y . In the F o l d e d Zone of the B o w e n B a s i n ( p r e v i o u s l y c a l l e d t h e 
D a w s o n T e c t o n i c Z o n e ) r e f l e c t i o n s f r o m s t r o n g l y f o l d e d r o c k s w e r e o b t a i n e d f r o m d e p t h s 
of u p to 2 0 , 0 0 0 f e e t . S o u t h - w e s t of D u a r i n g a i t w a s s h o w n that t h e r e i s about 3 0 0 0 f e e t 
of r e l a t i v e l y u n d i s t u r b e d s e d i m e n t s , w h i c h a r e p r o b a b l y T e r t i a r y . 

F r o m 1961 unt i l 1963 s u b s i d i s e d r e f l e c t i o n and r e f r a c t i o n s e i s m i c w o r k w a s d o n e f o r 
E x o i l N . L . (Exo i l N . L . , 1962b & 1963) in TANGORIN, B U C H A N A N , and G A L I L E E . T h e 
r e s u l t s s u g g e s t that the M e s o z o i c b e d s of the G r e a t A r t e s i a n B a s i n a r e f l a t - l y i n g and that 
t h e y th in out t o the e a s t . D e e p e r r e f l e c t i o n s s u g g e s t t h e p r e s e n c e of a s e d i m e n t a r y t r o u g h 
that t r e n d s n o r t h - w e s t and p l u n g e s t o the n o r t h - w e s t . T h e s e d e e p r e f l e c t i o n s w e r e o b t a i n e d 
o n the n o r t h e r n flank of an apparent d e p r e s s i o n d e t e c t e d by an a e r o m a g n e t i c s u r v e y 
( E x o i l N . L . , 1962a ) . 

D u r i n g 1 9 6 2 and 1963 a s u b s i d i s e d s e i s m i c r e c o n n a i s s a n c e s u r v e y w a s c o n d u c t e d f o r 
A s s o c i a t e d F r e n e y Oi l F i e l d s N . L . in C L E R M O N T , ST L A W R E N C E , and M O U N T COOLON 
( A s s o c i a t e d F r e n e y Oi l F i e l d s N . L . , 1963) . T h e s u r v e y , on the n o r t h - w e s t f lank of t h e 
B o w e n B a s i n , i n d i c a t e d a f e w s t r u c t u r e s , a l l of w h i c h had l i m i t e d a r e a l e x t e n t . T h e b a s e ­
m e n t w a s at s h a l l o w depth b e n e a t h the a r e a and r e a c h e d a m a x i m u m of 7 0 0 0 f e e t in 
t h e e a s t of t h e a r e a . 

In 1 9 6 3 a s u b s i d i s e d s e i s m i c r e f r a c t i o n and r e f l e c t i o n s u r v e y w a s c o n d u c t e d f o r 
A m p o l E x p l o r a t i o n (Qld) P t y Ltd (1964a) to the s o u t h of P r o s e r p i n e . T h e s u r v e y w a s 
c o n d u c t e d to i n v e s t i g a t e the p r e s e n c e of the g r a b e n that w a s i n d i c a t e d b y a e r o m a g n e t i c 
r e s u l t s . T h e r e s u l t s of the s e i s m i c s u r v e y i n d i c a t e d an a s y m m e t r i c a l s y n c l i n e t r e n d i n g 
n o r t h - w e s t t o the s o u t h of P r o s e r p i n e . T h e s y n c l i n e i s c h a r a c t e r i s e d b y a m o d e r a t e l y 
d i p p i n g s o u t h e r n f lank and a s h a r p l y d ipp ing and f a u l t e d n o r t h e r n f lank. A r e f r a c t i o n 
p r o f i l e i n d i c a t e s that the ' b a s e m e n t m a r k e r h o r i z o n ' h a s a m a x i m u m depth of about 7 0 0 0 
f e e t . It a p p e a r s that t h e r e i s a r e g i o n a l t h i c k e n i n g of t h e s e d i m e n t s t o the s o u t h - e a s t . 

In 1964 a m a r i n e s e i s m i c s u r v e y w a s c a r r i e d out f o r A m p o l E x p l o r a t i o n (Qld) P t y 
L t d (1964b) in the o f f s h o r e r e g i o n n e a r M a c k a y . T h i s s u r v e y e s t a b l i s h e d t h e p r e s e n c e of a 
s e d i m e n t a r y t rough . P r e s u m e d T e r t i a r y s e d i m e n t s s i m i l a r to t h o s e at P r o s e r p i n e and 
C a p e H i l l s b o r o u g h a p p e a r t o o c c u p y p a r t of t h i s t r o u g h . 



A s u m m a r y of t h e p r e v i o u s g e o p h y s i c a l w o r k and s t r a t i g r a p h i c b o r e s in the s u r v e y 
a r e a i s g i v e n in T a b l e 4 . 

T A B L E 4 

S U M M A R Y O F P R E V I O U S G E O P H Y S I C A L WORK A N D STRATIGRAPHIC DRILLING 

Y e a r of 
s u r v e y 

T y p e of 
s u r v e y 

A r e a R e f e r e n c e 

1 9 4 0 - 1 9 5 1 

1 9 5 0 

1 9 5 1 - 1 9 5 2 

1956 

1 9 5 6 - 1 9 6 0 

1 9 5 8 

1 9 5 8 

1 9 5 9 

1 9 5 9 

1 9 5 9 

1 9 5 9 

1 9 6 0 

1 9 6 2 

1 9 6 2 

R e g i o n a l g r a v i t y 
t r a v e r s e s 

R e f r a c t i o n s e i s m i c 

R e g i o n a l g r a v i t y 
t r a v e r s e s 

S e m i - d e t a i l e d 
g r a v i t y 

R e g i o n a l g r a v i t y 
t r a v e r s e s b e t w e e n 
p e n d u l u m s t a t i o n s 

1 9 5 6 - 1 9 5 8 A e r o m a g n e t i c 

R e g i o n a l g r a v i t y 

U n d e r w a t e r 

g r a v i t y 

S e m i - d e t a i l e d 
g r a v i t y 

D e t a i l e d g r a v i t y 

D e t a i l e d s e i s m i c 

Q u e e n s l a n d 

C o m e t P l a t f o r m 

Q u e e n s l a n d 

C o m e t - R o l l e s t o n 

Q u e e n s l a n d 

G r e a t A r t e s i a n 
B a s i n 

B o w e n B a s i n 

G r e a t B a r r i e r 
R e e f 

C o o r o o r a h 
A n t i c l i n e 

B l a i r Atho l 
C o a l f i e l d 

C o o r o o r a h 
A n t i c l i n e 

S t r a t i g r a p h i c w e l l W r e c k I s l a n d 

1 9 5 9 - 1 9 6 0 S t r a t i g r a p h i c w e l l 

R e c o n n a i s s a n c e 
s e i s m i c 

1 9 6 1 - 1 9 6 3 A e r o m a g n e t i c 

1 9 6 1 - 1 9 6 3 R e f l e c t i o n and 
r e f r a c t i o n s e i s m i c 

A e r o m a g n e t i c 

A e r o m a g n e t i c 

C o o r o o r a h 
A n t i c l i n e 

E m e r a l d -
D u a r i n g a 

B o w e n B a s i n 

G r e a t A r t e s i a n 
and D r u m m o n d 
B a s i n s 

G r e a t B a r r i e r 
R e e f 

G r e a t A r t e s i a n 
and D r u m m o n d 
B a s i n s 

S h e l l , 1952 

S m i t h , 1951 

M a r s h a l l & N a r a i n , 1954 

O l d h a m , 1958 

U n p u b l i s h e d BMR s u r v e y s 

J e w e l l , 1960 

S t a r k e y , L . J . , 1959 

G o o d s p e e d & W i l l i a m s , 1 9 5 9 ; 
D o o l e y & G o o d s p e e d , 1 9 5 9 ; 
D o o l e y , 1963 

A s s o c i a t e d F r e n e y Oil F i e l d s 
N . L . , 1961 

N e u m a n n , 1965 

M o r t o n & M o s s , 1961 

H u m b e r B a r r i e r R e e f O i l s 
Pty Ltd , 1960 

A s s o c i a t e d F r e n e y Oi l F i e l d s 
N . L . , 1960 

R o b e r t s o n , 1961 

W e l l s & M i l s o m , 1966 

E x o i l N . L . , 1962b and 1 9 6 3 

A u s t r a l i a n Oi l and G a s C o r ­
p o r a t i o n Ltd , 1962 

E x o i l N . L . , 1962a 
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Y e a r of 
s u r v e y 

T y p e of 
s u r v e y 

A r e a R e f e r e n c e 

1 9 6 2 - 1 9 6 3 R e c o n n a i s s a n c e 
s e i s m i c -

B o w e n B a s i n A s s o c i a t e d F r e n e y Oi l F i e l d s 
N . L . , 1963 

1963 R e f l e c t i o n and 
r e f r a c t i o n s e i s m i c 

P r o s e r p i n e A m p o l E x p l o r a t i o n (Qld) P t y 
Ltd , 1964a 

1963 A e r o m a g n e t i c M a c k a y A m p o l E x p l o r a t i o n (Qld) P ty 
Ltd , 1963 

1964 M a r i n e s e i s m i c M a c k a y A m p o l E x p l o r a t i o n (Qld) P ty 
Ltd , 1964b 

4 . B O U G U E R A N O M A L Y F E A T U R E S 

T h e B o u g u e r a n o m a l y f e a t u r e s a r e s h o w n in P l a t e 5 on a s c a l e of 4 0 m i l e s t o one 
i n c h . T h e p r i n c i p a l B o u g u e r a n o m a l y f e a t u r e s have b e e n n u m b e r e d and 'the k e y t o t h e m 
i s g i v e n in T a b l e 5 , w h i c h c o n t a i n s a b r i e f d e s c r i p t i o n of e a c h B o u g u e r a n o m a l y f e a t u r e 
a s w e l l a s p r o p o s e d n a m e s f o r the f e a t u r e s . 

In p r e v i o u s BMR l i t e r a t u r e B o u g u e r a n o m a l y f e a t u r e s h a v e b e e n n a m e d f r o m a n a l o g ­
o u s t o p o g r a p h i c and g e o l o g i c a l t e r m s , v i z . g r a v i t y r i d g e , g r a v i t y t r o u g h , g r a v i t y d e p r e s ­
s i o n , g r a v i t y she l f , e t c . T h i s t e r m i n o l o g y m a y l e a d t o s o m e c o n f u s i o n a s any t e r m 
c o u l d l e a d to d i f f e r i n g c o n c e p t i o n s of the a n o m a l y by d i f f e r e n t p e o p l e . T o o v e r c o m e t h i s 
a m b i g u i t y i t i s thought a d v i s a b l e to i n c l u d e f o r i n t e r p r e t a t i v e p u r p o s e s an a b b r e v i a t e d 
d e s c r i p t i o n of B o u g u e r a n o m a l y f e a t u r e s . T h e s y s t e m p r o p o s e d (L .M. H a s t i e p e r s . c o m m . ) 
g i v e s e s s e n t i a l c h a r a c t e r i s t i c s of ind iv idua l B o u g u e r a n o m a l y f e a t u r e s s u c h a s a m p l i t u d e , 
t r e n d , and s i z e . F o r e x a m p l e (+5, NNW, 4 , 3 4 , - 3 2 ) i n d i c a t e s , in o r d e r , the a m p l i t u d e of 
the f e a t u r e in m i l l i g a l s in r e l a t i o n to i t s g e n e r a l b a c k g r o u n d , the t r e n d of the f e a t u r e , 
t h e r a t i o of the l e n g t h to the width of the f e a t u r e , the l e n g t h of the f e a t u r e i n m i l e s , and 
the d e g r e e of c u r v a t u r e of the f e a t u r e . T h e f i r s t four t e r m s a r e s e l f - e x p l a n a t o r y but the 
fifth n e e d s s o m e e x p l a n a t i o n ; i t i s the d i s t a n c e in m i l e s a c r o s s , and not r o u n d , the a r c 
of the f e a t u r e and the s i g n p r e c e e d i n g t h i s f i g u r e i n d i c a t e s w h e t h e r the f e a t u r e h a s i t s 
c o n v e x s i d e to the r ight (+) o r t o the le f t (-) of the t r e n d d i r e c t i o n . F o r an u n c l o s e d 
f e a t u r e the t r e n d i s in the d i r e c t i o n of the n o s e of the f e a t u r e and the d e s c r i p t i o n i s 
f o l l o w e d by a U. 

T h i s s y s t e m d o e s not c o v e r a l l d e s i r e d s i t u a t i o n s in that i t d o e s not s p e c i f y a m a j o r 
f e a t u r e c o n s i s t i n g of s e v e r a l d i s t i n c t m i n o r f e a t u r e s . In the t a b l e w h i c h f o l l o w s , a d v a n t ­
a g e w i l l b e t a k e n of the c o d e w h e r e p o s s i b l e . The s y s t e m d o e s not supp lant t h e u s e of 
t e r m s s u c h a s r i d g e , t r o u g h , e t c . but r a t h e r a d d s p r e c i s i o n to t h e i r u s e . 

T h e a r e a i s i m m e d i a t e l y d i v i s i b l e into four m a j o r t e c t o n i c z o n e s on the b a s i s of t h e 
B o u g u e r a n o m a l i e s and s t r u c t u r a l g e o l o g y . T h e s e z o n e s h a v e b e e n n a m e d a s f o l l o w s : 

(a) T h e D r u m m o n d G r a v i t y Shelf , w h i c h c o r r e s p o n d s c l o s e l y t o t h e D r u m m o n d 

(b) The A n a k i e R e g i o n a l G r a v i t y H i g h , w h i c h i s d i r e c t l y r e l a t e d to the A n a k i e 
S t r u c t u r a l High. 

(c) T h e B o w e n R e g i o n a l G r a v i t y L o w , w h i c h i s r e l a t e d to the B u l g o n u n n a B l o c k 
and the B o w e n B a s i n . 

(d) T h e C o a s t a l G r a v i t y C o m p l e x , w h i c h e m b r a c e s a g e o l o g i c a l l y c o m p l e x a r e a of 
s t r u c t u r a l ' h i g h s ' and l o c a l b a s i n s of d e p o s i t i o n . 

B a s i n . 
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T A B L E 5 

G R A V I T Y A N O M A L Y F E A T U R E S 

No . N a m e D e s c r i p t i o n 1 :250 ,000 m a p a r e a 

(a) D r u m m o n d G r a v i t y She l f 

1 B e r e s f o r d G r a v i t y 
R i d g e 

W i t h e r s f i e l d G r a v ­
i ty L o w s 

P r o m i n e n t NNW- t r e n d i n g 
g r a v i t y r i d g e 
( f e a t u r e D 1 3 of Gibb, 
1969) 

S e r i e s of N N W - t r e n d i n g 
e l o n g a t e d g r a v i t y ' l o w s ' 

(b) A n a k i e R e g i o n a l G r a v i t y High 

C l e r m o n t G r a v i t y 
H i g h s 

R e t r e a t G r a v i t y 
L o w 

K a r i n G r a v i t y 
L o w 

S e r i e s of N N W - t r e n d i n g 
i r r e g u l a r g r a v i t y ' h i g h s ' 

L o c a l g r a v i t y ' low' 
( - 1 0 , NNW, 2 , 26) 

L o c a l , i n t e n s e g r a v i t y 
' low' ( - 2 5 , E , 2 , 20) 

E M E R A L D , G A L I L E E 

B U C H A N A N , E M E R A L D 

M O U N T COOLON, 
E M E R A L D 

E M E R A L D 

C L E R M O N T 

CO 

6 

B o w e n R e g i o n a l G r a v i t y L o w 

10 

11 

12 

13 

14 

15 

G l e n d o n G r a v i t y 
L o w 

B u l g o n u n n a G r a v i t y 
L o w s 

W y e n a G r a v i t y 
H i g h 

W a t e r f o r d G r a v i t y 
S p u r 

S u t t o r G r a v i t y 
L o w 

P o i t r e l G r a v i t y 
L o w 

Mount R o p e r 
G r a v i t y L o w 

D e n i s o n G r a v i t y 
L o w 

C o m e t G r a v i t y 
P l a t f o r m 

B l u f f G r a v i t y 
D e p r e s s i o n 

E x t e n s i v e g r a v i t y 
' l ow' ( - 1 5 , NNW, 2 , 35) 

S e r i e s of n o r t h - t r e n d i n g 
g r a v i t y ' l o w s ' 

I r r e g u l a r g r a v i t y 'high' 
(+10 , N , 4 , 55) 

E a s t - t r e n d i n g g r a v i t y 
s p u r (+10, E , 3 , 3 6 , U) 

E x t e n s i v e N W - t r e n d i n g 
g r a v i t y ' low' ( - 1 5 , NW, 
3 , 70) 

N N W - t r e n d i n g g r a v i t y 
' l ow' ( - 1 5 , NNW, 2 , 40 ) 

N E - t r e n d i n g i r r e g u l a r 
g r a v i t y ' l ow' ( - 1 0 , N N E , 
4 , 4 0 , +30) 

G r a v i t y ' low' c e n t r e d o n 
E m e r a l d ( - 1 0 , NNW, 4 , 48 ) 

N o r t h - t r e n d i n g e l o n g a t e d 
g r a v i t y 'high' (+10, N, 3 , 60) 

V e r y e x t e n s i v e n o r t h -
t r e n d i n g g r a v i t y ' l ow' 
( - 1 5 , N , 2 , 70) 

B O W E N 

M O U N T COOLON, 
C L E R M O N T 

M O U N T COOLON, 
C L E R M O N T 

C L E R M O N T 

M O U N T COOLON 

C L E R M O N T 

C L E R M O N T 

E M E R A L D 

E M E R A L D , 
DUARINGA 

DUARINGA 
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N o . N a m e D e s c r i p t i o n 1 :250 ,000 m a p a r e a 

16 C o l l i n s v i l l e 
G r a v i t y L o w 

17 Redc l i f f e G r a v i t y 
L o w 

18 M a c k e n z i e - D a w s o n 
G r a v i t y L o w 

19 D u a r i n g a G r a v i t y 
H i g h s 

20 B o o l b u r r a G r a v i t y 
L o w s 

(d) C o a s t a l G r a v i t y C o m p l e x 

21 E u n g e l l a G r a v i t y 
Ridge 

22 C o n n o r s R a n g e 
G r a v i t y P l a t f o r m 

23 U rannah G r a v i t y 
L o w s 

24 S e a f o r t h G r a v i t y 
S p u r s 

25 P r o s e r p i n e G r a v i t y 
T r o u g h 

26 St H e l e n s G r a v i t y 
L o w 

27 D o u g l a s G r a v i t y 

L o w 

28 Styx G r a v i t y 

L o w 

29 S t r a t h m u i r G r a v i t y 
L o w 

3 0 Sar ina G r a v i t y 
High 

3 1 P o r t C l in ton 
G r a v i t y L o w s 

L o c a l g r a v i t y e m b a y -
m e n t ( - 1 0 , , N , 2 , 2 0 , U) 

L o c a l g r a v i t y e m b a y -
m e n t ( - 1 0 , NNW, 2 , 2 0 , U) 

L o c a l N N W - t r e n d i n g 
g r a v i t y l o w ( - 2 0 , NNW, 
3 , 30) 

T w o l o c a l N N W - t r e n d i n g 
g r a v i t y ' h i g h s ' 

T w o l o c a l g r a v i t y ' l o w s ' 

P r o m i n e n t N N W - t r e n d i n g 
r i d g e of v e r y h igh g r a v i t y 
a n o m a l i e s 

Zone of p r o m i n e n t g r a v i t y 
' h i g h s ' 

T w o p r o m i n e n t , e x t e n s i v e 
g r a v i t y ' l o w s ' 

T w o g r a v i t y ' s p u r s ' p r a c ­
t i c a l l y e n c l o s i n g f e a t u r e 
26 

L o c a l g r a v i t y ' low' 
( - 2 0 , NW, 3 , 25) 

L o c a l W N W - t r e n d i n g 
g r a v i t y ' low' ( - 5 , WNW, 
1, 18) 

I n t e n s e g r a v i t y 'low* 
( - 2 0 , N , 2 , 25) 

N N W - t r e n d i n g g r a v i t y 
' low' ( - 1 5 , NNW, 4 , 4 0 , 
35) 

N o r t h - t r e n d i n g g r a v i t y 
' low' ( - 1 0 , N , 3 , 30) 

G r a v i t y 'h igh' to t h e 
n o r t h - e a s t of f e a t u r e 
2 2 (+10 , - , 1 , 30) 

Z o n e of l o w g r a v i t y 
v a l u e s w i t h four s i g n i ­
f i cant c l o s u r e s 

B O W E N 

M O U N T COOLON 

ST L A W R E N C E , 
DUARINGA 

DUARINGA 

DUARINGA 

A Y R , MACKAY 

M A C K A Y , 
S T L A W R E N C E 

B O W E N , MACKAY 

P R O S E R P I N E , 
MACKAY 

P R O S E R P I N E 

P R O S E R P I N E 

MACKAY 

ST L A W R E N C E , 
MACKAY 

S T L A W R E N C E , 
DUARINGA 

MACKAY 

P O R T C L I N T O N 
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No. N a m e D e s c r i p t i o n 1:250 ,000 m a p a r e a 

32 M a r l b o r o u g h 
G r a v i t y R i d g e 

Z o n e of h igh p o s i t i v e 
a n o m a l i e s 

ST L A W R E N C E , 
ROCKHAMPTON 

33 W e s t w o o d G r a v i t y 
High 

Z o n e of h igh g r a v i t y 
a n o m a l i e s 

ROCKHAMPTON 

34 G o g a n g o G r a v i t y 
H i g h 

N N W - t r e n d i n g z o n e of 
r e l a t i v e l y h igh g r a v i t y 
v a l u e s 

DUARINGA 

35 G r a n t l e i g h 
G r a v i t y L o w 

L o c a l N W - t r e n d i n g 
g r a v i t y ' l ow' 

ROCKHAMPTON 

36 B a j o o l G r a v i t y 
L o w 

I n t e n s e g r a v i t y ' l ow' 
w h i c h e x t e n d s s o u t h 
into MONTO 

ROCKHAMPTON 

37 G l a d s t o n e G r a v i t y 
P l a t e a u 

Z o n e of h igh g r a v i t y 
v a l u e s 

ROCKHAMPTON 

38 O f f s h o r e z o n e of 
h igh g r a v i t y a n o m ­
a l i e s 

P R O S E R P I N E 

39 L o n g I s land 
G r a v i t y High 

Z o n e of h igh g r a v i t y 
v a l u e s 

MACKAY, P O R T C L I N T O N 

5. DISCUSSION OF G R A V I T Y R E S U L T S 

P l a t e 5 w a s c o n t o u r e d b y a m e c h a n i c a l m e t h o d u s i n g l i n e a r i n t e r p o l a t i o n b e t w e e n the 
g r a v i t y s t a t i o n s and s o m e s m o o t h i n g of the i s o g a l s . P r e l i m i n a r y c o n t o u r s had b e e n d r a w n 
b y a s e m i - i n t e r p r e t a t i v e m e t h o d u s i n g t r e n d d i r e c t i o n s and not h a v i n g l a r g e c h a n g e s of 
g r a v i t y g r a d i e n t . W h e r e g r a v i t y c o n t r o l i s g o o d and g r a d i e n t s a r e r e l a t i v e l y s t e e p the 
t w o m e t h o d s g i v e s i m i l a r r e s u l t s but i n o t h e r c a s e s the r e s u l t s d i f f er s l i g h t l y . T h e s e 
d i f f e r e n c e s w i l l b e d i s c u s s e d w h e n t h e y a r e c o n s i d e r e d i m p o r t a n t . T h e c o n t o u r s w e r e 
i n i t i a l l y d r a w n on ind iv idua l 1 :250 ,000 m a p a r e a s and t h e n r e d u c e d to a s c a l e o f 4 0 m i l e s 
t o 1 i n c h ( P l a t e 5 ) . 

T h e r e s u l t s of the s u r v e y w i l l b e d i s c u s s e d in t h i s c h a p t e r and a s e m i - d e t a i l e d 
i n t e r p r e t a t i o n of s o m e of the m o r e i n t e r e s t i n g a n o m a l i e s w i l l b e c a r r i e d out . 

A s s t a t e d in t h e p r e v i o u s c h a p t e r , the a r e a i s d i v i s i b l e in to four z o n e s c o r r e s p o n d i n g 
t o m a j o r g e o l o g i c a l s t r u c t u r a l u n i t s . T h e s e z o n e s h a v e a c o m m o n n o r t h - n o r t h - w e s t t r e n d . 
E a c h z o n e e m b r a c e s s e v e r a l m o r e l o c a l B o u g u e r a n o m a l y f e a t u r e s , m a n y of w h i c h a r e 
t h e m s e l v e s of r e g i o n a l s i g n i f i c a n c e . Many of t h e s e f e a t u r e s c a n b e d i r e c t l y c o r r e l a t e d 
w i t h k n o w n g e o l o g i c a l f e a t u r e s . T h e z o n e s w i l l b e d i s c u s s e d in turn . 

T h e D r u m m o n d G r a v i t y Shel f 

T h i s B o u g u e r a n o m a l y z o n e i s s i t u a t e d in the s o u t h - w e s t c o r n e r of the s u r v e y a r e a . 
T h e m a i n p a r t of the z o n e l i e s in C H A R T E R S T O W E R S , B U C H A N A N , and G A L I L E E 
(Gibb, 1 9 6 9 ) . It c o r r e s p o n d s to the D r u m m o n d B a s i n and i s a z o n e of p r e d o m i n a n t l y 
p o s i t i v e B o u g u e r a n o m a l i e s in c o n t r a s t to the l a r g e B o u g u e r a n o m a l y d e p r e s s i o n that 
c o i n c i d e s w i t h the G r e a t A r t e s i a n B a s i n . T h e s e d i m e n t s of the D r u m m o n d B a s i n a r e of 
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D e v o n i a n - C a r b o n i f e r o u s a g e and a r e d e n s e r than the P e r m i a n and M e s o z o i c s e q u e n c e 
found in the G r e a t A r t e s i a n B a s i n . T h e B o u g u e r a n o m a l y f e a t u r e s a s s o c i a t e d w i t h t h e 
D r u m m o n d B a s i n a r e of s i m i l a r m a g n i t u d e to t h o s e a s s o c i a t e d wi th the A n a k i e I n l i e r . 
T h i s d o e s not s u g g e s t a s e q u e n c e of s o m e 1 6 , 0 0 0 f e e t of s e d i m e n t s a s s u g g e s t e d b y 
V e e v e r s e t a l . (1964) , and s o it i s i n f e r r e d that t h e r e i s l i t t l e d e n s i t y c o n t r a s t b e t w e e n 
t h e s e d i m e n t s of the D r u m m o n d B a s i n and the m e t a s e d i m e n t s of the A n a k i e I n l i e r . 

S o m e d e n s i t y v a r i a t i o n i s e v i d e n c e d by the B e r e s f o r d G r a v i t y R idge and the W i t h e r s -
f i e l d G r a v i t y L o w s ( f e a t u r e s 1 and 2) . F e a t u r e 1 e x t e n d s t h r o u g h G A L I L E E and E M E R A L D 
( f ea ture B 9 of Gibb, 1969) and r e f l e c t s h i g h - s t a n d i n g b a s e m e n t of p o s s i b l y P r e c a m b r i a n 
a g e . In E M E R A L D , f e a t u r e 1 i s r e l a t e d to the P e b b l y C r e e k A n t i c l i n e ( V e e v e r s e t a l . , 
1 9 6 4 ) . 

F e a t u r e 2 i s a s e r i e s of B o u g u e r a n o m a l y ' l o w s ' w h i c h a r e s i t u a t e d b e t w e e n f e a t u r e 1 
and the A n a k i e R e g i o n a l G r a v i t y H i g h and c o r r e s p o n d s to a r e g i o n a l s y n c l i n a l z o n e of 
t h e D r u m m o n d B a s i n s e d i m e n t s ( e .g . the W i t h e r s f i e l d S y n c l i n e ) . T h e i n f e r e n c e f r o m t h e s e 
f e a t u r e s i s that the D r u m m o n d B e d s a r e t h i c k e s t nex t to the A n a k i e I n l i e r and the j u n c t i o n 
o f the two c o u l d p o s s i b l y b e faul t c o n t r o l l e d . 

T h i s z o n e t h e r e f o r e t a k e s the f o r m of a B o u g u e r a n o m a l y s h e l f b e t w e e n the g e n e r a l l y 
l o w B o u g u e r a n o m a l y v a l u e s of the G r e a t A r t e s i a n B a s i n and the A n a k i e R e g i o n a l G r a v i t y 
High . T h e B o u g u e r a n o m a l y f e a t u r e s w i t h i n t h i s z o n e a r e r e l a t e d to r e g i o n a l a n t i c l i n o r i a 
and s y n c l i n o r i a w i th in the D r u m m o n d B a s i n . 

T h e A n a k i e R e g i o n a l G r a v i t y High 

T h e A n a k i e R e g i o n a l G r a v i t y High c a n b e d i r e c t l y c o r r e l a t e d w i t h the A n a k i e S t r u c t u r a l 
High . T h i s r e g i o n a l g r a v i t y 'high' i s e s s e n t i a l l y a s e r i e s of N N W - t r e n d i n g p o s i t i v e B o u g u e r 
a n o m a l y f e a t u r e s ( f ea ture 3) . 

T h e A n a k i e R e g i o n a l G r a v i t y High e x t e n d s into the a r e a c o v e r e d by B o w e n B a s i n s e d i ­
m e n t s to the s o u t h and e a s t of the A n a k i e I n l i e r o u t c r o p a r e a . T h e s o u t h e r l y e x t e n s i o n 
c o n f i r m s p r e v i o u s a e r o m a g n e t i c r e s u l t s ( W e l l s & M i l s o m , 1 9 6 6 ) , w h i c h i n d i c a t e that the 
A n a k i e I n l i e r i s of g r e a t e r e x t e n t than that i n d i c a t e d by s u r f a c e m a p p i n g . T h e e a s t e r l y 
e x t e n s i o n s of the A n a k i e R e g i o n a l G r a v i t y High i n d i c a t e that the A n a k i e S t r u c t u r a l High 
i s at s h a l l o w depth b e l o w p a r t s of the W e s t e r n Shel f z o n e of the B o w e n B a s i n . F e a t u r e s 8 
and 9 a r e the m o s t i m p o r t a n t of t h e s e e a s t e r l y e x t e n s i o n s , and t h e y w i l l b e d i s c u s s e d in 
t h e s e c t i o n on the B o w e n R e g i o n a l G r a v i t y L o w . 

T w o B o u g u e r a n o m a l y ' l o w s ' o c c u r in t h i s z o n e of h igh B o u g u e r a n o m a l i e s , n a m e l y , 
t h e R e t r e a t G r a v i t y L o w ( fea ture 4 ) and the K a r i n G r a v i t y L o w ( feature 5 ) . T h e s e a r e 
d i s c u s s e d in turn . 

T h e R e t r e a t G r a v i t y Low. T h i s ' l o w ' ( f ea ture 4) i s l o c a t e d o v e r an a r e a in w h i c h a 
l a r g e m a s s of g r a n i t e , the R e t r e a t G r a n i t e , c r o p s out. It i s p o s t u l a t e d that t h e ' l o w ' i s 
d i r e c t l y r e l a t e d to the g r a n i t e m a s s . T h e g e o l o g y s u g g e s t s tha t the g r a n i t e c o n t a c t w i t h 
t h e A n a k i e M e t a m o r p h i c s i s s t e e p and n o n - g r a d a t i o n a l . 

T h e B o u g u e r a n o m a l y g r a d i e n t s b o r d e r i n g t h i s a n o m a l y do not s u g g e s t that t h e g r a n i t e 
i s s t e e p - s i d e d . A l s o the a m p l i t u d e of the f e a t u r e ( -11 m g a l s ) i n d i c a t e s that t h e l o w e r -
d e n s i t y r o c k ( i . e . the g r a n i t e ) d o e s not c o n t i n u e d o w n w a r d s t o any g r e a t depth . A d e t a i l e d 
i n t e r p r e t a t i o n of the a n o m a l y i s not a t t e m p t e d o w i n g to the l a c k of a r e a l g r a v i t y c o v e r a g g 
and l a c k of d e n s i t y i n f o r m a t i o n . H o w e v e r , an a s s u m e d d e n s i t y c o n t r a s t of 0 .10 g / c m 
b e t w e e n the g r a n i t e and the c o u n t r y r o c k w o u l d i n d i c a t e that the R e t r e a t G r a n i t e i s about 
1 0 , 0 0 0 f e e t th i ck (the t h i c k n e s s i s i n v e r s e l y p r o p o r t i o n a l t o the a s s u m e d d e n s i t y d i f f e r e n c e ) 
w i t h i t s m a x i m u m t h i c k n e s s c l o s e r to i t s w e s t e r n m a r g i n . 

T h i s ' low' h a s an e x t e n s i o n in an e a s t e r l y d i r e c t i o n i n d i c a t i n g that the g r a n i t e c r o p p i n g 
out at Cape 11a i s p o s s i b l y c o n n e c t e d to t h e R e t r e a t G r a n i t e at depth . 
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T h e K a r i n G r a v i t y Low. F e a t u r e 5 i s l o c a t e d o v e r the e a s t e r n m a r g i n of the A n a k i e 
I n l i e r , to t h e s o u t h - e a s t of C l e r m o n t . In t h i s r e g i o n the A n a k i e M e t a m o r p h i c s a r e c o v e r e d 
b y a v e n e e r of r e c e n t d e p o s i t s . H o w e v e r , the l o w ' s u g g e s t s that a g r a n i t e c o u l d b e 
v e r y c l o s e t o the s u r f a c e . 

F e a t u r e 5 i s m u c h m o r e i n t e n s e than f e a t u r e 4 , w h i c h m e a n s ( a s s u m i n g the d e n s i t y 
c o n t r a s t b e t w e e n t h e p o s t u l a t e d g r a n i t e and the A n a k i e M e t a m o r p h i c s i s the s a m e in 
b o t h c a s e s ) tha t t h e p o s t u l a t e d K a r i n g r a n i t e h a s s t e e p e r s i d e s and a g r e a t e r d o w n w a r d s 
c o n t i n u a t i o n than t h e R e t r e a t G r a n i t e . 

T h e B o u g u e r a n o m a l y f e a t u r e i s e l o n g a t e d in an e a s t - w e s t d i r e c t i o n w i t h t w o m i n i ­
m u m c l o s u r e s . F o r p u r p o s e s of i n t e r p r e t a t i o n , o n l y the w e s t e r n c l o s u r e w a s c o n s i d e r e d . 
T h i s c l o s u r e i s c i r c u l a r i n f o r m and c o u l d b e p r o d u c e d b y a v e r t i c a l c y l i n d e r of g r a n i t e . 
S k e e l s (1963) d e m o n s t r a t e s an e m p i r i c a l t e c h n i q u e f o r d e t e r m i n i n g the m a x i m u m depth 
t o the t o p of a v e r t i c a l c y l i n d e r b y u s i n g the a m p l i t u d e , t h e h a l f - m a x i m u m and t h r e e -
q u a r t e r - m a x i m u m w i d t h s of t h e a n o m a l y , and t h e o b s e r v e d d e n s i t y c o n t r a s t . U s i n g t h e 
c h a r t s p r e s e n t e d b y S k e e l s , m a x i m u m d e p t h s t o the t o p and b o t t o m of the c y l i n d e r a r e 
1 5 , 0 0 0 f e e t and 7 5 , 0 0 0 f e e t . 

T h e B o w e n R e g i o n a l G r a v i t y L o w 

T h e B o w e n R e g i o n a l G r a v i t y L o w i s a s t r i p of p r e d o m i n a n t l y n e g a t i v e B o u g u e r 
a n o m a l i e s about 60 m i l e s w i d e o c c u r r i n g b e t w e e n the A n a k i e R e g i o n a l G r a v i t y High and 
t h e C o a s t a l G r a v i t y C o m p l e x . T h i s r e g i o n a l g r a v i t y f e a t u r e c o r r e s p o n d s to t h e B u l g o ­
nunna V o l c a n i c B l o c k and p a r t s of t h e B o w e n B a s i n . T h e r e g i o n a l g r a v i t y ' l ow' h a s b e e n 
s u b d i v i d e d in to s e v e r a l d i s t i n c t s m a l l e r f e a t u r e s , w h i c h w i l l b e d i s c u s s e d in turn . T h e s e 
f e a t u r e s c o r r e l a t e e x t r e m e l y w e l l w i t h the known s u b s u r f a c e s t r u c t u r e e x c e p t f o r t h e 
S u t t o r G r a v i t y L o w ( f ea ture 1 0 ) , w h i c h c u t s a c r o s s s e v e r a l s t r u c t u r a l b o u n d a r i e s . 

T h e B u l g o n u n n a V o l c a n i c B l o c k . T h e Bulgonunna V o l c a n i c B l o c k i s an e s t i m a t e d 
1 6 , 0 0 0 f e e t o f a c i d i c l a v a s w i t h s o m e g r a n i t i c i n t r u s i o n s , w h i c h f o r m s the s h a l l o w e a s t -
d i p p i n g b a s e m e n t t o the W e s t e r n She l f of the B o w e n B a s i n . 

T h e G l e n d o n and Bu lgonunna G r a v i t y L o w s ( f e a t u r e s 6 and 7) a r e a s s o c i a t e d w i t h t h e 
B u l g o n u n n a V o l c a n i c B l o c k and t h e s e c o u l d b e due e i t h e r t o an i n c r e a s e d t h i c k n e s s of t h e 
v o l c a n i c s o r t o g r a n i t i c i n t r u s i o n s w h o s e r o o t s p e n e t r a t e t h e u n d e r l y i n g A n a k i e M e t a ­
m o r p h i c s . 

T h e G l e n d o n G r a v i t y L o w ( f e a t u r e 6) o c c u r s o n t h e s o u t h - w e s t c o r n e r of B O W E N 
j u s t n o r t h of t h e A n a k i e I n l i e r . In t h i s a r e a the B u l g o n u n n a V o l c a n i c B l o c k i s i n t r u d e d 
b y a C a r b o n i f e r o u s g r a n i t e . T h e B o u g u e r a n o m a l y f e a t u r e i s c o r r e l a t e d w i t h the d e v e l o p ­
m e n t of the g r a n i t e at depth. 

T h e B u l g o n u n n a G r a v i t y L o w s ( f e a t u r e 7) a r e a s e r i e s o f s m a l l B o u g u e r a n o m a l y 
' l o w s ' w h i c h s u g g e s t an i n c r e a s e in t h i c k n e s s of t h e v o l c a n i c p i l e . T h e s e a r e a s m a y 
r e p r e s e n t t h e c e n t r e s of i g n e o u s a c t i v i t y in D e v o n i a n - C a r b o n i f e r o u s t i m e s ( P l a t e 1 3 ) . 

T h e w e s t e r n e d g e of the B o w e n B a s i n . T h e p o s i t i v e B o u g u e r a n o m a l y f e a t u r e s 
a s s o c i a t e d w i t h t h e A n a k i e R e g i o n a l G r a v i t y High e x t e n d f o r s o m e d i s t a n c e to the e a s t 
o f t h e o u t c r o p a r e a of the A n a k i e M e t a m o r p h i c s i n d i c a t i n g that t h e r e i s a g e n t l e s h e l v i n g 
of the A n a k i e M e t a m o r p h i c s b e n e a t h the Bulgonunna V o l c a n i c B l o c k . T h e Wyena G r a v i t y 
H i g h , the W a t e r f o r d G r a v i t y Spur , and the C o m e t G r a v i t y P l a t f o r m ( f e a t u r e s 8 , 9 , and 
14) s u g g e s t tha t the A n a k i e M e t a m o r p h i c s , o r t h e i r e q u i v a l e n t s , a r e i n s t r u c t u r a l l y h i g h 
p o s i t i o n s i n t h e a r e a s c o v e r e d b y t h e s e B o u g u e r a n o m a l y f e a t u r e s . F e a t u r e 14 c o r r e s ­
p o n d s t o t h e C o m e t P l a t f o r m and w i l l b e d i s c u s s e d b e l o w . 
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T h e W y e n a G r a v i t y H i g h i s an i r r e g u l a r B o u g u e r a n o m a l y 'h igh' in M O U N T COOLON 
and C L E R M O N T and s t r a d d l e s the boundary b e t w e e n t h e Bu lgonunna V o l c a n i c B l o c k and 
t h e W e s t e r n She l f of the B o w e n B a s i n . T h i s i s i n t e r p r e t e d a s b e i n g a h i g h - s t a n d i n g b l o c k 
of A n a k i e M e t a m o r p h i c s . In t h e d e p r e s s i o n b e t w e e n t h i s p o s t u l a t e d r i d g e and t h e A n a k i e 
I n l i e r i t i s l i k e l y that the t h i c k e s t s e c t i o n of the Bulgonunna V o l c a n i c B l o c k i s d e v e l o p e d , 
a s t h i s d e p r e s s i o n , if r e a l , p r o b a b l y a c t e d a s a t o p o g r a p h i c t r a p f o r t h e l a v a s . 

T h e W a t e r f o r d G r a v i t y Spur ( f e a t u r e 9) i s r e l a t e d to a s p u r of A n a k i e M e t a m o r p h i c s 
e x t e n d i n g a c r o s s the Bu lgonunna V o l c a n i c B l o c k in to t h e W e s t e r n She l f a r e a . T h a t t h i s 
f e a t u r e i s due to a h i g h s t a n d i n g b a s e m e n t b l o c k i s e v i d e n c e d by o u t c r o p p i n g m e t a m o r p h i c s 
a t F l e t c h e r s A w l , w h i c h i s on the n o r t h - p o i n t i n g e x t e n s i o n of f e a t u r e 9. 

T h e C o m e t P l a t f o r m a r e a . T h e C o m e t P l a t f o r m i s a n o r t h - t r e n d i n g b a s e m e n t r i d g e 
i n E M E R A L D and DUARINGA, c o n s i s t i n g of D e v o n i a n - C a r b o n i f e r o u s r o c k s , p o s s i b l y 
o v e r A n a k i e M e t a m o r p h i c s , and f l anked on e i t h e r s i d e b y s e d i m e n t a r y t r o u g h s . A s e i s m i c 
s u r v e y c o n d u c t e d b e t w e e n E m e r a l d and D u a r i n g a ( R o b e r t s o n , 1961) a t t e m p t e d to d e t e r ­
m i n e the t h i c k n e s s of P e r m i a n s e d i m e n t s o v e r l y i n g the p r e - P e r m i a n b a s e m e n t . T h e 
B o u g u e r a n o m a l y p r o f i l e a p p r o x i m a t i n g to t h i s s e i s m i c l i n e c o r r e l a t e s w e l l w i t h the 
s u g g e s t e d s u b s u r f a c e s t r u c t u r e ( P l a t e 12) . 

F r o m P l a t e 5 i t c a n b e s e e n that the C o m e t G r a v i t y P l a t f o r m ( f e a t u r e 14) t r e n d s 
n o r t h f o r about 70 m i l e s and c u l m i n a t e s about 30 m i l e s n o r t h - e a s t of E m e r a l d . T h e r e 
i s a N W - t r e n d i n g e x t e n s i o n of t h e C o m e t G r a v i t y P l a t f o r m , w h i c h f o r m s the n o r t h e r n 
m a r g i n of the D e n i s o n G r a v i t y L o w ( fea ture 13) . T h i s c o u l d m e a n that e a r l y P e r m i a n 
s e d i m e n t a t i o n in the D e n i s o n T r o u g h took p l a c e i n d e p e n d e n t l y of s e d i m e n t a t i o n i n t h e 
n o r t h e r n p a r t of the B o w e n B a s i n . T o the e a s t of the C o m e t G r a v i t y P l a t f o r m t h e r e i s 
t h e m o r e e x t e n s i v e Bluf f G r a v i t y D e p r e s s i o n ( f ea ture 1 5 ) , w h i c h c o r r e s p o n d s to a l o c u s 
of P e r m i a n - T r i a s s i c s e d i m e n t a t i o n (the M i m o s a S y n c l i n e ) . 

T h e Mount R o p e r G r a v i t y L o w ( f ea ture 12) m a y c o r r e s p o n d t o a t h i c k e n i n g of t h e 
P e r m i a n s u c c e s s i o n to the n o r t h of the C o m e t P l a t f o r m , but a s R.G. M o l l a n ( p e r s . c o m m . ) 
p o i n t s out , 'the Mount R o p e r G r a v i t y L o w a p p e a r s to c o r r e s p o n d to the S h e l l C r e e k A n t i ­
c l i n e . N o r w i c h P a r k Scout No . 1 ( G e o l o g i c a l S u r v e y of Q u e e n s l a n d , 1963) w a s d r i l l e d on 
t h i s a n t i c l i n e , and T D e v o n i a n - C a r b o n i f e r o u s v o l c a n i c s w e r e found at 4 8 8 f e e t . T h e Mount 
R o p e r G r a v i t y L o w i s p r o b a b l y not c a u s e d b y a th inning of P e r m i a n s e c t i o n n o r t h off t h e 
C o m e t P l a t f o r m but m a y p o s s i b l y b e due to a p i l e of a c i d v o l c a n i c s * . 

T h e M a c k e n z i e - D a w s o n Z o n e . T h e M a c k e n z i e - D a w s o n Z o n e (Malone e t a l . , 1963) i s 
a l o n g n a r r o w s t r i p b e t w e e n t h e F o l d e d Z o n e of the B o w e n B a s i n and t h e G o g a n g o R a n g e 
and L e u r a A r e a s . T h e z o n e i s thought t o b e o c c u p i e d b y T e r t i a r y s e d i m e n t s , p o s s i b l y 
m o r e than 1000 f e e t th ick (Malone e t a l . , 1963) . R o b e r t s o n (1961) s u g g e s t s tha t t h e r e 
c o u l d b e up to 3 0 0 0 f e e t of T e r t i a r y s e d i m e n t s jus t to the s o u t h - w e s t of D u a r i n g a . R e c e n t 
s e i s m i c r e s u l t s f r o m w e s t and n o r t h - w e s t of D u a r i n g a i n d i c a t e up to 3 5 0 0 f e e t o f T e r t i a r y 
s e d i m e n t s (Mount M o r g a n Ltd , p e r s . c o m m . ) . 

T h e B o u g u e r a n o m a l y p a t t e r n d o e s not i n d i c a t e s u c h a s i m p l e p i c t u r e f o r t h i s z o n e . 
T h e r e i s no w e l l d e f i n e d B o u g u e r a n o m a l y ' low' o v e r the w h o l e z o n e a s w o u l d b e e x p e c t e d 
if t h e z o n e w a s a l o n g , f a u l t - c o n t r o l l e d s t r u c t u r e ; i t c o u l d b e that B o u g u e r a n o m a l y ' h i g h s ' 
t o t h e e a s t o b s c u r e the g r a v i t y p a t t e r n in t h i s a r e a , but t h i s i s c o n s i d e r e d u n l i k e l y . T h e r e 
i s , h o w e v e r , the w e l l d e f i n e d M a c k e n z i e - D a w s o n G r a v i t y L o w ( f ea ture 18) in DUARINGA 
and S T L A W R E N C E , w h i c h c o u l d i n d i c a t e the t h i c k e s t s e c t i o n of T e r t i a r y s e d i m e n t s in 
t h i s z o n e . T h e s h a p e of the B o u g u e r a n o m a l y f e a t u r e i n d i c a t e s that the a s s o c i a t e d s t r u c ­
t u r e i s f a u l t - c o n t r o l l e d . T h e B o u g u e r a n o m a l y g r a d i e n t o n the e a s t e r n s i d e of f e a t u r e 
18 t r e n d s NNW f o r about 100 m i l e s and i n d i c a t e s that a m a j o r fau l t s e p a r a t e s t h e F o l d e d 
Z o n e f r o m the G o n g a n g o R a n g e A r e a . 
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T h e B o u g u e r a n o m a l y f e a t u r e s i n d i c a t e that the T e r t i a r y s e d i m e n t s v a r y g r e a t l y 
i n t h i c k n e s s i n the a r e a of the B o w e n B a s i n . F e a t u r e s 18 and 20 c o r r e l a t e w i t h the two 
m a i n a r e a s of d e p o s i t i o n ; t h e B o o l b u r r a G r a v i t y L o w s ( f ea ture 20) c o r r e s p o n d t o the 
t r o u g h i n d i c a t e d b y s e i s m i c w o r k ( R o b e r t s o n , 1961) . T h e s e a r e a s of m a x i m u m s e d i ­
m e n t a t i o n a r e o f f s e t f r o m t h e g e o l o g i c a l l y m a p p e d M a c k e n z i e - D a w s o n Z o n e , but a s 
t h e r e i s a b l a n k e t of T e r t i a r y s e d i m e n t s o v e r m u c h of t h i s a r e a i t i s s u g g e s t e d that the 
B o u g u e r a n o m a l y f e a t u r e s r e p r e s e n t the l o c i of s e d i m e n t a t i o n m o r e p r e c i s e l y . 

F e a t u r e 18 c o u l d b e r e l a t e d to a s e d i m e n t a r y t r o u g h c o n t a i n i n g u p to 5000 f e e t of 
s e d i m e n t s ( P l a t e 1 0 ) , w h i c h i s in e x c e s s of the t h i c k n e s s of T e r t i a r y s e d i m e n t s s u g ­
g e s t e d b y R o b e r t s o n (1961) and M a l o n e e t al . (1963) in o t h e r p a r t s of the z o n e . It i s 
p o s t u l a t e d that f e a t u r e 18 i s r e l a t e d to a s t e e p - s i d e d t r o u g h o c c u p i e d by both M e s o z o i c 
( ? T r i a s s i c ) and T e r t i a r y s e d i m e n t s . T h i s s t r u c t u r e c o u l d b e a r e m n a n t of T r i a s s i c 
r o c k s s i m i l a r t o the M i m o s a S y n c l i n e but at a l o w e r s t r u c t u r a l l e v e l . 

T h e e a s t e r n m a r g i n of the B o w e n B a s i n . I m m e d i a t e l y w e s t of t h e C o a s t a l G r a v i t y 
C o m p l e x t h e r e i s a N N W - t r e n d i n g z o n e in w h i c h the B o u g u e r a n o m a l y g r a d i e n t s a r e v e r y 
g e n t l e . T h i s z o n e i s r e l a t e d to the e a s t e r n part of the F o l d e d Z o n e of the B o w e n B a s i n . 
T h e B o u g u e r a n o m a l y p a t t e r n i s c o m p l i c a t e d b e c a u s e t h e r e a r e f o u r d i s t i n c t f e a t u r e s 
tha t o c c u r in t h i s z o n e ; t h e s e a r e the C o l l i n s v i l l e G r a v i t y L o w , the R e d c l i f f e G r a v i t y 
L o w , the M a c k e n z i e - D a w s o n G r a v i t y L o w and the D u a r i n g a G r a v i t y H i g h s ( f e a t u r e s 1 6 , 
1 7 , 1 8 , and 19) . 

T h e C o l l i n s v i l l e G r a v i t y L o w ( f e a t u r e 16.) i s a r e s i d u a l B o u g u e r a n o m a l y ' l ow' , 
i n B O W E N , w h i c h c o r r e s p o n d s to the n o r t h e r n boundary of the B o w e n B a s i n and i n d i c a t e s 
a s o u t h e r l y t h i c k e n i n g of t h e P e r m i a n s e d i m e n t s ( P l a t e 7) . 

T h e R e d c l i f f e G r a v i t y L o w ( f e a t u r e 17) i s a l s o a r e s i d u a l B o u g u e r a n o m a l y ' low' 
i n M O U N T C O O L O N , and c o r r e s p o n d s to the Redc l i f f e S y n c l i n e in w h i c h T r i a s s i c r o c k s 
a r e d e v e l o p e d . B o t h f e a t u r e s 16 and 17 b e c o m e o b s c u r e d to the s o u t h by the Sut tor 
G r a v i t y Low. 

F e a t u r e 19 c o n s i s t s of t w o p o s i t i v e c u l m i n a t i o n s , in D U A R I N G A , w h i c h a r e r e l a t e d to 
t h e F o l d e d Z o n e . T h i s f e a t u r e c o r r e s p o n d s to a r e a s wi th in t h e F o l d e d Z o n e in w h i c h the 
M i d d l e B o w e n B e d s c r o p out and a r e i n t e n s e l y fo lded . T h e B o u g u e r a n o m a l y c u l m i n a t i o n s , 
t h e r e f o r e , c o u l d b e due e i t h e r to a r e l a t i v e l y h igh b a s e m e n t b e n e a t h t h e s e o u t c r o p p i n g 
M i d d l e B o w e n B e d s o r t o s e d i m e n t s that h a v e a l o c a l h i g h e r d e n s i t y o w i n g to the h igh ly 
c o m p r e s s e d n a t u r e of t h e r o c k s . 

T h i s w h o l e z o n e of g e n t l e B o u g u e r a n o m a l y g r a d i e n t s i n d i c a t e s a p r o b a b l e e a s t e r n 
m a r g i n of t h e B o w e n B a s i n . T h e z o n e i s i n t e r m e d i a t e b e t w e e n the B o w e n R e g i o n a l 
G r a v i t y L o w and t h e C o a s t a l G r a v i t y C o m p l e x and i s p r o b a b l y r e l a t e d to a r e g i o n a l r i s e 
i n b a s e m e n t t o w a r d s t h e s t r u c t u r a l l y c o m p l e x c o a s t a l a r e a . P a r t of t h e B o u g u e r a n o m a l y 
g r a d i e n t c o u l d a l s o b e c a u s e d b y a l a t e r a l i n c r e a s e in r o c k d e n s i t y t o w a r d s t h e m o r e 
d i s t u r b e d s e d i m e n t s in t h e e a s t . T h e p o s t u l a t e d r i s e in the b a s e m e n t c o u l d c o r r e s p o n d t o 
a h i n g e l i n e of t h e B o w e n B a s i n a l o n g t h e w e s t e r n e d g e of the z o n e of c e n t r a l upl i f t of 
t h e T a s m a n G e o s y n c l i n e . 

T o the n o r t h of the s u r v e y a r e a , t h e P a l m e r v i l l e F a u l t , a ' fundamenta l ' e l e m e n t of 
t h e T a s m a n G e o s y n c l i n e , h a s b e e n m a p p e d o v e r a d i s t a n c e of 600 m i l e s (de K e y s e r , 
1 9 6 3 ) , unt i l i t d i s a p p e a r s at T o w n s v i l l e . It i s thought that the p o s t u l a t e d h i n g e l i n e i s 
a l s o a ' f u n d a m e n t a l ' e l e m e n t but i t s r e l a t i o n to the P a l m e r v i l l e F a u l t i s not known at 
p r e s e n t . 

T h e n o r t h e r n p a r t of the B o w e n B a s i n . The B o u g u e r a n o m a l y p a t t e r n in MOUNT 
C O O L O N and n o r t h C L E R M O N T i s d o m i n a t e d b y the S u t t o r and P o i t r e l G r a v i t y L o w s 
( f e a t u r e s 10 and 1 1 ) , w h i c h h a v e a n o r t h - w e s t t r e n d in the n o r t h and a n o r t h e r l y t r e n d 
i n the south . 
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T h e P o i t r e l G r a v i t y L o w ( feature 11) s t r a d d l e s the F o l d e d Z o n e and the W e s t e r n 
She l f p a r t s of the B o w e n B a s i n and a p p e a r s to b e s e p a r a t e f r o m the Sut tor G r a v i t y L o w 
( f e a t u r e 1 0 ) , w h i c h c r o s s e s t h r e e s t r u c t u r a l z o n e s - n a m e l y t h e F o l d e d Z o n e , the W e s t e r n 
Shelf , and the B u l g o n u n n a V o l c a n i c B l o c k , In add i t ion , f e a t u r e 10 a p p e a r s to h a v e t w o 
s i g n i f i c a n t c l o s u r e s , w h i c h p o s s i b l y s u g g e s t s that i t s s o u r c e m a y b e c o m p o s i t e in f o r m . 

T h e o r i g i n of t h e s e B o u g u e r a n o m a l y f e a t u r e s i s no t r e a d i l y u n d e r s t o o d but t w o 
p o s s i b l e t h e o r i e s a r e p r o p o s e d : 

1. F e a t u r e 11 i s w h o l l y wi th in the a r e a c o v e r e d by the U p p e r B o w e n C o a l M e a s u r e s , 
and the b o u n d a r y b e t w e e n t h e s e b e d s and the M i d d l e B o w e n B e d s c o i n c i d e s w i t h 
t h e g r a d i e n t on the w e s t e r n s i d e of the f e a t u r e . It i s p o s s i b l e that f e a t u r e 11 c o r ­
r e s p o n d s to an a r e a of r e g i o n a l s u b s i d e n c e i n t h i s c e n t r a l p o s i t i o n of t h e B o w e n 
B a s i n . H o w e v e r , the g e o l o g y (Malone e t a l . , 1961 ) and the s e i s m i c r e s u l t s 
( A s s o c i a t e d F r e n e y Oil F i e l d s N . L . , 1963) do not s u p p o r t s u c h an i n t e r p r e t a t i o n . 
T h e s e i s m i c r e s u l t s i n d i c a t e a g e n e r a l i n c r e a s e in the s e d i m e n t a r y t h i c k n e s s 
t o w a r d s the e a s t a c r o s s f e a t u r e 1 1 , and the s e d i m e n t s r e a c h a m a x i m u m t h i c k ­
n e s s of about 7000 f e e t o v e r the e a s t e r n s i d e of t h e B o u g u e r a n o m a l y f e a t u r e . 
T h e d e e p e s t r e f l e c t i o n s , h o w e v e r , w e r e f r o m a h o r i z o n a b o v e the b a s e of the 
M i d d l e B o w e n B e d s and s o i t i s p o s s i b l e that s e d i m e n t s b e l o w t h i s h o r i z o n s h o w 
a g r e a t i n c r e a s e in t h i c k n e s s . 

If the P o i t r e l G r a v i t y L o w h a s a s e d i m e n t a r y o r i g i n i t m u s t b e due to a 
s e q u e n c e of p r e - M i d d l e P e r m i a n b e d s u n d e r l y i n g t h i s c e n t r a l p a r t of the B o w e n 
B a s i n . 

2 . A s e c o n d i n t e r p r e t a t i o n of the P o i t r e l G r a v i t y L o w i s that i t r e f l e c t s a l o w -
d e n s i t y p lu ton ic i n t r u s i o n at depth. A s m a l l s y e n i t e i n t r u s i o n i s e x p o s e d i n 
n o r t h - e a s t C L E A R M O N T and i t i s p o s s i b l e that t h i s i n t r u s i o n i s m o r e g r e a t l y 
d e v e l o p e d at depth. H o w e v e r , i t i s u n u s u a l f o r l a r g e b a t h o l i t h s to o c c u r i n a r e a s 
of s u b s i d e n c e a s t h e y a r e u s u a l l y a s s o c i a t e d w i t h a r e a s of c e n t r a l upl i f t . It i s 
p o s s i b l e that the P o i t r e l G r a v i t y L o w i s c o r r e l a t e d w i t h a l o w - d e n s i t y p lu ton ic 
m a s s that w a s in t ruded into the b a s e m e n t of the B o w e n B a s i n p r i o r to t h e c o m ­
m e n c e m e n t of the d e p o s i t i o n of the B o w e n B a s i n s e d i m e n t s . 

T h e Sut tor G r a v i t y L o w ( feature 10) c a n a l s o b e i n t e r p r e t e d in t h e s e t w o d i f f e r e n t 
w a y s , i . e . a s a p r e - M i d d l e P e r m i a n s e d i m e n t a r y t r o u g h o r a s a g r a n i t i c b a t h o l i t h . If i t 
r e f l e c t s a s e d i m e n t a r y t r o u g h the s e d i m e n t s w o u l d p r o b a b l y h a v e to p r e - d a t e the B u l ­
gonunna V o l c a n i c B l o c k . T h i s i s not c o n s i d e r e d l i k e l y a s t h e s e s e d i m e n t s w o u l d h a v e 
b e e n i n v o l v e d in the o r o g e n y that p r o d u c e d the A n a k i e M e t a m o r p h i c s and t h e y p r o b a b l y 
w o u l d not r e s u l t in s u c h a w e l l de f ined B o u g u e r a n o m a l y f e a t u r e . 

A c o m m o n c l e a v a g e d i r e c t i o n in the A n a k i e M e t a m o r p h i c s i s a p p r o x i m a t e l y n o r t h ­
w e s t ( V e e v e r s e t a l . , 1 9 6 1 ) , w h i c h c o r r e s p o n d s t o t h e t r e n d d i r e c t i o n of the Sut tor 
G r a v i t y L o w . G r a n i t e s i n t r u d e d at the s a m e t i m e a s c l e a v a g e f o r m a t i o n w o u l d t e n d to 
h a v e a n o r t h - w e s t t r e n d . A p o s s i b l e e x p l a n a t i o n of t h e ' l o w ' i s that i t i s p r o d u c e d b y 
a m a j o r g r a n i t i c b a t h o l i t h in truded into the B o w e n B a s i n b a s e m e n t at the t i m e of the 
o r o g e n y that p r o d u c e d the n o r t h - w e s t c l e a v a g e in the A n a k i e M e t a m o r p h i c s . T h i s a r e a 
m a y then r e p r e s e n t the a x i s of c e n t r a l upl i f t of a p r e - C a r b o n i f e r o u s o r o g e n y . 

A e r o m a g n e t i c r e s u l t s a v a i l a b l e o v e r t h i s a r e a a id i n t h e q u a l i t a t i v e i n t e r p r e t a t i o n 
of t h e s e B o u g u e r a n o m a l y f e a t u r e s . O v e r f e a t u r e 11 and t h e s o u t h e r n c l o s u r e of f e a t u r e 
10 the a e r o m a g n e t i c p a t t e r n i s v e r y r e g u l a r and s i m i l a r i n n a t u r e to the p a t t e r n o v e r 
s e d i m e n t a r y a r e a s f a r t h e r s o u t h in the B o w e n B a s i n . T h i s s u g g e s t s that t h e s e g r a v i t y 
f e a t u r e s a r e s e d i m e n t a r y in o r i g i n , e v e n though the g r a v i t y a x i s i s d i s p l a c e d f r o m t h e 
s e d i m e n t a r y a x i s . T h i s o f f s e t t i n g of the a x e s c o u l d b e c a u s e d b y the r e g i o n a l B o u g u e r 
a n o m a l y g r a d i e n t o n the e a s t e r n s i d e of the a n o m a l y (which h a s b e e n c o r r e l a t e d w i t h a 
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h i n g e l i n e of the B o w e n B a s i n ) , w h i c h w o u l d h a v e the e f f e c t of d i s p l a c i n g the B o u g u e r 
a n o m a l y a x i s t o the w e s t . 

O v e r the n o r t h - w e s t e m c l o s u r e of t h e Sut tor G r a v i t y L o w t h e r e i s an i r r e g u l a r 
a e r o m a g n e t i c p a t t e r n that c o u l d p o s s i b l y o r i g i n a t e f r o m an i g n e o u s body . T h u s f r o m t h e 
g r a v i t y and a e r o m a g n e t i c r e s u l t s i t i s i n f e r r e d that t h i s c l o s u r e w i th in the l o w ' i s r e ­
l a t e d to a g r a n i t i c i n t r u s i o n . 

It i s c o n c l u d e d that B o u g u e r a n o m a l y f e a t u r e s 10 and 11 a r e p o s s i b l y p r o d u c e d b y 
p r e - M i d d l e P e r m i a n s t r u c t u r e s of a c o m p o s i t e n a t u r e . T h e n o r t h - w e s t e r n c l o s u r e of 
f e a t u r e 10 i s p o s s i b l y r e l a t e d to a g r a n i t i c i n t r u s i o n , and f e a t u r e 11 and the s o u t h e r n 
p a r t of f e a t u r e 10 c o u l d h a v e a s e d i m e n t a r y o r i g i n . T h e s e a r e on ly t e n t a t i v e s u g g e s t i o n s 
a s to the o r i g i n of t h e s e g r a v i t y f e a t u r e s . C o m b i n e d s e i s m i c r e f l e c t i o n and r e f r a c t i o n 
t r a v e r s e s a c r o s s t h e f e a t u r e s a r e an o b v i o u s n e x t s t e p f o r t h e i r f u r t h e r i n v e s t i g a t i o n . 

T h e C o a s t a l G r a v i t y C o m p l e x 

T h e B o u g u e r a n o m a l y p a t t e r n w i t h i n t h i s z o n e i s v e r y i r r e g u l a r o w i n g to the s t r u c t u r a l 
c o m p l e x i t y of t h e a r e a , w h i c h r e s u l t s in a c o m p l i c a t e d d i s t r i b u t i o n of a g r e a t v a r i e t y of 
r o c k t y p e s . T h e r o c k s found w i t h i n t h i s a r e a c a n b e v e r y b r o a d l y d i v i d e d into t h r e e 
g r o u p s : (1) p l u t o n i c , (2) P a l a e o z o i c s e d i m e n t s and l a v a s , and (3) U p p e r M e s o z o i c and 
T e r t i a r y s e d i m e n t s . T h e B o u g u e r a n o m a l y f e a t u r e s r e l a t e d to t h e s e d i f f e r e n t r o c k t y p e s 
w i l l b e c o n s i d e r e d in t u r n . 

(1) B o u g u e r a n o m a l y f e a t u r e s r e l a t e d t o p luton ic m a s s e s 

Within the c o a s t a l z o n e t h e r e a r e s e v e r a l p luton ic m a s s e s w h i c h a r e the s o u r c e of 
B o u g u e r a n o m a l y f e a t u r e s : (a) t h e U r a n n a h C o m p l e x ( r e l a t e s t o f e a t u r e s 21 and 23 ) ; (b) t h e 
p o s t u l a t e d P o r t C l i n t o n g r a n i t e ( b a s e d o n f e a t u r e 31) and t h e p o s t u l a t e d B a j o o l g r a n i t e 
( b a s e d o n f e a t u r e 3 6 ) ; and (c) the M a r l b o r o u g h B l o c k u l t r a b a s i c i n t r u s i o n s ( r e l a t e d to 
f e a t u r e s 32 and 3 3 ) . 

(a) T h e U r a n n a h C o m p l e x . T h e e x p o s e d U rannah C o m p l e x i s a d i o r i t e - g r a n i t e -
g r a n o d i o r i t e m a s s , w h i c h o c c u r s i n A Y R , B O W E N , P R O S E R P I N E , MACKAY, M O U N T 
C O O L O N , and S T L A W R E N C E . In s o u t h B O W E N , h o w e v e r , b a s i c r o c k t y p e s a r e found 
w h i c h i n t r u d e t h e a c i d i c c o m p l e x . 

It i s p o s t u l a t e d that t h e E u n g e l l a G r a v i t y R idge and the U r a n n a h G r a v i t y L o w s 
( f e a t u r e s 21 and 23) a r e r e l a t e d t o t h e U r a n n a h C o m p l e x . T h e E u n g e l l a G r a v i t y R i d g e 
e x t e n d s f o r about 160 m i l e s in a NNW d i r e c t i o n and i s p a r a l l e l e d t o the e a s t b y t h e 
U r a n n a h G r a v i t y L o w s a s f a r n o r t h a s t h e n o r t h e r n e d g e of B O W E N . F o r m u c h of t h e i r 
l e n g t h the U r a n n a h G r a v i t y L o w s o c c u r o v e r t h e g r a n i t i c Urannah C o m p l e x and c a n b e 
d i r e c t l y c o r r e l a t e d w i t h t h i s g r a n i t e . T h e E u n g e l l a G r a v i t y R i d g e o c c u p i e s a p o s i t i o n 
a l o n g the w e s t e r n m a r g i n of t h e U r a n n a h C o m p l e x , s o m e t i m e s o v e r the e x p o s e d g r a n i t e 
and s o m e t i m e s o v e r t h e L o w e r B o w e n V o l c a n i c s . T h i s B o u g u e r a n o m a l y f e a t u r e t h e r e f o r e 
d o e s not c o r r e l a t e w i t h a un ique g e o l o g i c a l e l e m e n t . 

T h e Urannah G r a v i t y L o w s ( f e a t u r e 23) a r e not a c o n t i n u o u s f e a t u r e , a s B o u g u e r 
a n o m a l y ' h i g h s ' f r o m the E u n g e l l a G r a v i t y R i d g e e x t e n d into t h e m . On the b o r d e r of 
P R O S E R P I N E and M A C K A Y t h e ' l o w ' i s s p l i t b y o n e of t h e s e ' h i g h s ' . T h e ' l o w ' in 
M A C K A Y h a s an e a s t e r l y e x t e n s i o n b e y o n d the m a p p e d o u t c r o p of the g r a n i t e , i n d i c a t i n g 
tha t the g r a n i t e p o s s i b l y e x t e n d s , at s h a l l o w d e p t h , b e n e a t h the L o w e r B o w e n V o l c a n i c s 
and t h e C a m p w y n B e d s , w h i c h c r o p out i n t h i s a r e a . 

T o t h e s o u t h any c o r r e l a t i o n b e t w e e n t h e B o u g u e r a n o m a l y f e a t u r e s and t h e g r a n i t i c 
U r a n n a h C o m p l e x i s e v e n m o r e o b s c u r e . In t h i s r e g i o n the Urannah C o m p l e x o u t c r o p 
b e c o m e s v e r y n a r r o w and c u t s a c r o s s m a n y B o u g u e r a n o m a l y f e a t u r e s . It i s p o s t u l a t e d that 
t h e g r a n i t e c o m p l e x i s not w e l l d e v e l o p e d in t h i s r e g i o n and o c c u r s o n l y at s h a l l o w depth . 
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It h a s b e e n s t a t e d p r e v i o u s l y that t h e E u n g e l l a G r a v i t y R i d g e d o e s not c o r r e l a t e w i t h 
t h e known s u r f a c e g e o l o g y and in o r d e r t o e x p l a i n the G r a v i t y R i d g e i t i s p o s t u l a t e d that 
t h e r e m a y b e a b a s i c p lu ton ic m a s s a s s o c i a t e d wi th the w e s t e r n m a r g i n of t h e U r a n n a h 
C o m p l e x . A s the L o w e r B o w e n V o l c a n i c s and the Urannah C o m p l e x a r e c o n s i d e r e d t o b e , 
i n par t , c o n t e m p o r a n e o u s (Malone e t a l . , 1962) i t i s qu i te p o s s i b l e that t h e r e i s a b a s i c 
p lu ton ic m a s s a s s o c i a t e d wi th t h e s e e x t r u s i v e s . T h e E u n g e l l a G r a v i t y R i d g e i s thought 
t o b e the B o u g u e r a n o m a l y e x p r e s s i o n of t h i s b a s i c pluton. 

That t h e c o n t a c t b e t w e e n the b a s i c and a c i d i c m a s s e s i s not s i m p l e i s s h o w n b y t h e 
i r r e g u l a r n a t u r e of the b o u n d a r y b e t w e e n B o u g u e r a n o m a l y f e a t u r e s 21 and 2 3 . T h e 
B o u g u e r a n o m a l y g r a d i e n t a c r o s s t h i s c o n t a c t i s u s u a l l y s t e e p , i n d i c a t i n g that t h e c o n t a c t 
i s p r o b a b l y n e a r l y v e r t i c a l . T h i s i n d i c a t e s that the junct ion b e t w e e n the b a s i c and a c i d i c 
m a s s e s i s p o s s i b l y an i n t r u s i v e o n e . 

It i s c o n c l u d e d that the Urannah C o m p l e x i s a m u l t i p l e i n t r u s i o n wi th g r a n i t i c r o c k s 
o n the e a s t and b a s i c r o c k s o n the w e s t . It i s p o s s i b l e that the b a s i c i n t r u s i o n i s m o r e 
g r e a t l y d e v e l o p e d in the n o r t h , in n o r t h B O W E N and A Y R , w h e r e the E u n g e l l a G r a v i t y 
R i d g e h a s a l a r g e r a r e a l e x t e n t . In t h i s r e g i o n the f e a t u r e o c c u r s o v e r w i d e s p r e a d g r a n i t e 
o u t c r o p s ( C h r i s t i a n e t a l , , 1 9 5 3 ) , i n d i c a t i n g that the b a s i c i n t r u s i o n o c c u r s at s h a l l o w 
depth . A n o t h e r p o s s i b i l i t y i s that the g r a n i t e h a s a d i f f e r e n t , m o r e b a s i c , c o m p o s i t i o n in 
t h i s n o r t h e r n p a r t of i t s o u t c r o p . 

(b) T h e P o r t C l i n t o n G r a n i t e and t h e p o s t u l a t e d B a j o o l g r a n i t e . T o t h e e a s t of t h e 
h i g h B o u g u e r a n o m a l y v a l u e s a s s o c i a t e d w i t h the M a r l b o r o u g h G r a v i t y R i d g e and t h e 
W e s t w o o d G r a v i t y H i g h ( f e a t u r e s 32 and 33) l i e s the G l a d s t o n e G r a v i t y P l a t e a u ( f e a t u r e 37 ) , 
T h i s i s a z o n e of r e l a t i v e l y l o w B o u g u e r a n o m a l i e s . In t h i s 'p la t eau ' , w h i c h c o r r e l a t e s 
w i t h the South C o a s t S t r u c t u r a l H i g h , the g e n e r a l B o u g u e r a n o m a l y i s about +10 to +15 
m g a l s . T h e m a i n v a r i a t i o n s f r o m t h i s B o u g u e r a n o m a l y 'p la t eau ' a r e a s e r i e s of n e g a t i v e 
B o u g u e r a n o m a l i e s , n a m e l y the P o r t C l in ton G r a v i t y L o w s and the B a j o o l G r a v i t y L o w 
( f e a t u r e s 31 and 36) . 

T h e g e o l o g y of t h i s S t r u c t u r a l H i g h i s not known in d e t a i l , but e s s e n t i a l l y i t i s a 
h e t e r o g e n e o u s m a r i n e a s s e m b l a g e of L o w e r P a l a e o z o i c m e t a m o r p h i c r o c k s of v e r y l o w 
g r a d e . T h e a s s e m b l a g e i s in truded by P e r m i a n g r a n i t e s . 

T h e o b v i o u s i n t e r p r e t a t i o n of t h e B o u g u e r a n o m a l y f e a t u r e s in t h i s z o n e i s tha t the 
g e n e r a l b a c k g r o u n d r e f l e c t s the s t r u c t u r a l p o s i t i o n of the m e t a s e d i m e n t s and t h e B o u g u e r 
a n o m a l y ' l o w s ' r e f l e c t the g r a n i t i c i n t r u s i o n s . 

T h e P o r t C l i n t o n G r a v i t y L o w s ( f ea ture 31) f o r m a c o m p o s i t e B o u g u e r a n o m a l y 
f e a t u r e in P O R T C L I N T O N c o n s i s t i n g of f o u r s i g n i f i c a n t c l o s u r e s . T h e n o r t h - w e s t c l o s u r e 
o f f e a t u r e 3 1 i s a s s o c i a t e d wi th a g r a n i t i c o u t c r o p , and the B o u g u e r a n o m a l y f e a t u r e i s 
a l m o s t c e r t a i n l y r e l a t e d to t h i s g r a n i t e . It i s i n f e r r e d that t h e o t h e r c l o s u r e s o f t h i s 
B o u g u e r a n o m a l y f e a t u r e a r e a l s o a s s o c i a t e d wi th g r a n i t i c m a s s e s at depth . T h e n o r t h ­
w e s t c l o s u r e of f e a t u r e 31 i s the m o s t i n t e n s e of the B o u g u e r a n o m a l y f e a t u r e s but t h i s i s 
p r o b a b l y due to the g r a n i t e b e i n g a d j a c e n t to the h i g h - d e n s i t y u l t r a b a s i c r o c k s of t h e 
M a r l b o r o u g h B l o c k . 

It i s thought that t h e s e B o u g u e r a n o m a l y f e a t u r e s c o u l d b e a s s o c i a t e d w i t h o n e l a r g e 
b a t h o l i t h w i t h the c l o s u r e s o c c u r r i n g e i t h e r o v e r g r a n i t e c u p o l a s o r o v e r the d e e p - s e a t e d 
r o o t s of t h e g r a n i t e . T h e s i g n i f i c a n t i n f e r e n c e g a i n e d f r o m t h e s e B o u g u e r a n o m a l y 
f e a t u r e s i s that in P O R T C L I N T O N t h e r e i s p r o b a b l y a l a r g e m a s s of g r a n i t e w h i c h h a s 
a g r e a t l y v a r y i n g t h i c k n e s s of c o v e r r o c k . T h e s o u t h - w e s t m a r g i n of t h e i n f e r r e d g r a n i t e 
w o u l d a p p e a r to b e indented by a ' n o s e ' of d e n s e r o c k s , w h i c h a r e p r o b a b l y r e l a t e d to 
t h e M a r l b o r o u g h D l o c k . T h u s the p l a n of t h e i n f e r r e d b a t h o l i t h i s c r e s c e n t - s h a p e d w i t h i n 
t h e s u r v e y a r e a but i t s l i k e l y s e a w a r d e x t e n s i o n i s not known. 
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T h e B a j o o l G r a v i t y L o w ( f ea ture 36) i s a l s o thought to b e a s s o c i a t e d w i t h g r a n i t i c 
r o c k s , p r o b a b l y at s h a l l o w depth. A l though no g r a n i t e i s e x p o s e d in the i m m e d i a t e v i c i n i t y 
o f the B o u g u e r a n o m a l y f e a t u r e t h e r e i s e v i d e n c e of g r a n i t i c r o c k s in the a r e a ( e . g . g r a n i t e s 
c r o p out in M O N T O and the Mount M o r g a n G r a n i t e c r o p s out i n R O C K H A M P T O N ) . T h e 
s o u t h e r n p a r t o f the B a j o o l G r a v i t y L o w a p p e a r s to b e w i d e n i n g out s o a s to e m b r a c e the 
g r a n i t e s in M O N T O * and t h e r e i s a ' n o s e ' o f t h i s ' low' in t h e v i c i n i t y of Mount M o r g a n . 
T h e s e f a c t s i n d i c a t e t h e p r e s e n c e of a l a r g e batho l i th , o n l y s m a l l p a r t s of w h i c h a r e 
e x p o s e d . 

(c) T h e M a r l b o r o u g h B l o c k u l t r a b a s i c i n t r u s i o n s . T h e M a r l b o r o u g h G r a v i t y R i d g e , 
t h e W e s t w o o d G r a v i t y High , and the G o g a n g o G r a v i t y High ( f e a t u r e s 3 2 , 3 3 , and 34) a r e 
a s s o c i a t e d w i t h t h r e e s t r u c t u r a l z o n e s - the M a r l b o r o u g h B l o c k , the G o g a n g o R a n g e A r e a , 
and the Y a r r o l B a s i n . 

T h e M a r l b o r o u g h G r a v i t y R i d g e ( f e a t u r e 32) i s d e f i n i t e l y r e l a t e d to the M a r l b o r o u g h 
B l o c k , w h i c h i s a s t r u c t u r a l l y h i g h a r e a c o n s i s t i n g of m e t a s e d i m e n t s wi th a s s o c i a t e d 
u l t r a b a s i c i n t r u s i o n s . T h e a r e a l e x t e n t of f e a t u r e 32 i n d i c a t e s that the u l t r a b a s i c r o c k s 
c o u l d h a v e a g r e a t e r d e v e l o p m e n t at depth than i s e x h i b i t e d at t h e s u r f a c e . 

T o the s o u t h , f e a t u r e 32 w i d e n s out to l ink w i t h f e a t u r e s 33 and 3 4 , w h i c h e n c o m p a s s 
t h e G o g a n g o R a n g e A r e a and the Y a r r o l B a s i n . T h i s c o u l d p o s s i b l y m e a n that the u l t r a -
b a s i c r o c k s a r e d e v e l o p e d at depth. T h e a s s o c i a t i o n of c o v e r e d u l t r a b a s i c r o c k s w i t h t h e 
W e s t w o o d G r a v i t y H i g h ( f ea ture 33) i s p r o b a b l y t r u e , a s the m a g n i t u d e of the a n o m a l y h e r e 
i s of t h e s a m e o r d e r a s that of f e a t u r e 3 2 . T h e B o u g u e r a n o m a l y g r a d i e n t b e t w e e n 
f e a t u r e s 32 and 3 1 , w h i c h r e f l e c t s a k n o w n c o n t a c t b e t w e e n g r a n i t e and u l t r a b a s i c r o c k s , 
and the g r a d i e n t b e t w e e n f e a t u r e s 33 and 36 a r e s i m i l a r , w h i c h s u g g e s t s that t h e r e m a y b e 
a n u l t r a b a s i c / g r a n i t e c o n t a c t b e t w e e n f e a t u r e s 33 and 36 a l s o . T h e r e l i e f and g r a d i e n t s 
o f f e a t u r e s 3 3 and 36 o b s c u r e any f e a t u r e s that m a y b e a s s o c i a t e d wi th the s e d i m e n t s of 
t h e Y a r r o l B a s i n * * . 

T h e G o g a n g o G r a v i t y High ( f e a t u r e 34) i s p o s s i b l y r e l a t e d to the s t r u c t u r a l l y h i g h 
p o s i t i o n of t h e G o g a n g o R a n g e A r e a and not to the p r e s e n c e of u l t r a b a s i c r o c k s at depth . 
T h i s w i l l b e d i s c u s s e d i n the n e x t s e c t i o n . 

(2) A n o m a l i e s r e l a t e d to P a l a e o z o i c s e d i m e n t s 

A s w i l l b e d i s c u s s e d b e l o w in s e c t i o n (3) , the St H e l e n s G r a v i t y L o w ( f ea ture 26) c a n 
b e c o n t o u r e d t o m a k e i t c o n t i n u o u s w i t h t h e P r o s e r p i n e G r a v i t y T r o u g h ( f ea ture 25) . T h i s 
m e t h o d of c o n t o u r i n g r e s u l t s in the S e a f o r t h G r a v i t y S p u r s ( f ea ture 24) b e i n g a l o n g , 
n a r r o w 'high' a l o n g the c o a s t a l r e g i o n of P R O S E R P I N E and MACKAY. In t h i s c o a s t a l 
r e g i o n t h e r e i s a D e v o n i a n - C a r b o n i f e r o u s b l o c k , w h i c h c o n s i s t s of a s o u t h - p l u n g i n g a n t i ­
c l i n e f a u l t e d a g a i n s t a P e r m i a n b l o c k to t h e w e s t . T h e S e a f o r t h G r a v i t y S p u r s ( f ea ture 24 ) 
a r e d i r e c t l y r e l a t e d to t h i s s t r u c t u r a l l y h igh b l o c k of P a l a e o z o i c s e d i m e n t s . S i m i l a r l y 
t h e S a r i n a G r a v i t y H i g h ( f e a t u r e 30) i s r e l a t e d to a h i g h b a s e m e n t b l o c k ; the s o u t h e r n 
'nose* of t h e B o u g u e r a n o m a l y f e a t u r e c o r r e s p o n d s to the D e v o n i a n - C a r b o n i f e r o u s a n t i ­
c l i n e . 

(a) T h e C o n n o r s R i v e r A r e a and the C o n n o r s R a n g e A r c h . T h e C o n n o r s R a n g e 
G r a v i t y P l a t f o r m ( f e a t u r e 22) i s a v e r y e x t e n s i v e r e g i o n of h i g h B o u g u e r a n o m a l y v a l u e s . 
T h e B o u g u e r a n o m a l y f e a t u r e o c c u r s o v e r two s t r u c t u r a l z o n e s - the C o n n o r s R i v e r A r e a 

R e c e n t g r a v i t y m a p p i n g s h o w s that f e a t u r e 36 d o e s in f a c t e x t e n d s o u t h w a r d s in 
MONTO o v e r o u t c r o p p i n g g r a n i t e ( L o n s d a l e , 1965 ) . 

T h e B M R 1 9 6 4 h e l i c o p t e r g r a v i t y s u r v e y ( L o n s d a l e , 1965) h a s s h o w n that f e a t u r e s 33 
and 36 e x t e n d s o u t h into M O N T O and no f e a t u r e s a s s o c i a t e d w i t h the Y a r r o l B a s i n 
h a v e b e e n o b s e r v e d . 
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and t h e C o n n o r s R a n g e A r c h . T h e C o n n o r s R i v e r A r e a c o n s i s t s of p o o r l y e x p o s e d M i d d l e 
B o w e n B e d s d ipp ing WSW a w a y f r o m the L o w e r B o w e n V o l c a n i c s . T h e y f o r m the s o u t h e r l y 
e x t e n s i o n of the e a s t e r n f lank of the B o w e n B a s i n . T h e C o n n o r s R a n g e A r c h i s a s o u t h -
p l u n g i n g a n t i c l i n e c o m p o s e d of L o w e r B o w e n V o l c a n i c s i n t r u d e d by t h e U r a n n a h C o m p l e x . 

T h e Urannah C o m p l e x in t h i s a r e a i s on ly a n a r r o w s t r i p w i t h a n u m b e r of i s o l a t e d 
o u t c r o p s . It i s i n f e r r e d that in the r e g i o n of g r a v i t y f e a t u r e 22 t h e U r a n n a h C o m p l e x d o e s 
not e x t e n d to any g r e a t depth . 

T h e g e n e r a l 'h igh' in t h i s a r e a i s thought to b e due to L o w e r B o w e n V o l c a n i c s b e i n g in a 
s t r u c t u r a l l y h igh p o s i t i o n . T o the s o u t h , f e a t u r e 22 n o s e s out b e t w e e n t h e M a c k e n z i e - D a w s o n 
G r a v i t y L o w and the S t r a t h m u i r G r a v i t y L o w ( f e a t u r e s 18 and 2 9 ) . T h i s c o r r e s p o n d s to 
t h e n o s i n g - o u t of t h e C o n n o r s Range A r c h and i n d i c a t e s that the B o u g u e r a n o m a l y f e a t u r e 
c a n b e r e l a t e d to the s t r u c t u r a l z o n e . It i s p r o b a b l e that the M i d d l e B o w e n B e d s that c r o p 
o u t in the C o n n o r s R i v e r A r e a a r e r e l a t i v e l y th in . 

Inc luded w i t h i n f e a t u r e 22 i s a f i v e - m i l l i g a l B o u g u e r a n o m a l y ' l o w ' , w h i c h c o u l d 
b e due to a t h i c k e n i n g of t h e P e r m i a n s e d i m e n t s in t h i s a r e a . T h i s ' l ow' i s bounded by 
t h e +15 c o n t o u r n e a r t h e c e n t r e of ST L A W R E N C E . 

(b) S t r a t h m u i r S y n c l i n e . T h e S t r a t h m u i r G r a v i t y L o w ( f ea ture 29) i s c o r r e l a t e d w i t h 
t h e S t r a t h m u i r S y n c l i n e . T h i s s y n c l i n a l f e a t u r e i s a N W - t r e n d i n g s t r u c t u r e o c c u p i e d b y 
M i d d l e B o w e n B e d s in S T L A W R E N C E and DUARINGA. T o the s o u t h t h e s t r u c t u r e l o s e s i t s 
i d e n t i t y a m i d t ight ly f o l d e d and s h e a r e d s e d i m e n t s in DUARINGA. T h e S t r a t h m u i r S y n c l i n e 
m a y b e the s o u t h e r n e x t e n s i o n of the s y n c l i n e o c c u p i e d by the C a r m i l a B e d s (Malone e t 
a l . , 1 9 6 3 ) , but the r e l a t i o n b e t w e e n the two s t r u c t u r e s i s o b s c u r e d b y the o v e r l y i n g S tyx 
B a s i n s e q u e n c e and the s e a . T h e S t r a t h m u i r S y n c l i n e i s a s t r u c t u r a l l y l o w a r e a b e t w e e n 
t h e C o n n o r s Range A r c h i n t h e w e s t and the M a r l b o r o u g h B l o c k i n t h e e a s t . 

T h e S t r a t h m u i r G r a v i t y L o w d o e s not a p p e a r to b e c o n n e c t e d to t h e S tyx G r a v i t y L o w 
( f e a t u r e 28) a l though t h i s i s indef in i t e o w i n g to i n s u f f i c i e n t c o n t r o l ( F e a t u r e 28 i s d i s ­
c u s s e d in the s e c t i o n on M e s o z o i c and T e r t i a r y s e d i m e n t s ) . 

T h e s t r u c t u r a l l y l o w p o s i t i o n of the S t r a t h m u i r S y n c l i n e i s i l l u s t r a t e d by the a b s e n c e 
o f o u t c r o p s of L o w e r B o w e n V o l c a n i c s in the r e g i o n . F e a t u r e 29 i s r e l a t e d to the s e q u e n c e 
o f Middle B o w e n B e d s o v e r l y i n g the L o w e r B o w e n V o l c a n i c s . P l a t e 11 s h o w s a p o s s i b l e 
s e c t i o n a c r o s s the s y n c l i n a l a r e a in w h i c h i t i s a s s u m e d that t h e e a s t e r n m a r g i n of the 
S t r a t h m u i r S y n c l i n e i s in t h e n a t u r e of a t h r u s t fau l t . 

T h e S t r a t h m u i r G r a v i t y L o w ( fea ture 29) e x t e n d s s o u t h of the S t r a t h m u i r S y n c l i n e 
i n t o the G o g a n g o R a n g e A r e a and the L e u r a A r e a . T h i s i n d i c a t e s that t h e s t r u c t u r a l l y l o w 
a r e a e x t e n d s f a r t h e r s o u t h than i s s h o w n b y the b o u n d a r i e s of t h e S t r a t h m u i r S y n c l i n e in 
P l a t e 2. T h i s i s p o s s i b l e a s the g e o l o g i c a l m a p s (Malone e t a l . , 1963 ) s h o w M i d d l e B o w e n 
B e d s e x t e n d i n g into t h i s a r e a . 

F e a t u r e 29 i s t h e r e f o r e i n t e r p r e t e d a s o c c u r r i n g in a r e g i o n i n w h i c h t h e L o w e r 
B o w e n V o l c a n i c s a r e in a s t r u c t u r a l l y l o w p o s i t i o n . 

(c) T h e G o g a n g o R a n g e A r e a . T h e G o g a n g o R a n g e A r e a i s c h a r a c t e r i s e d by s h e a r e d 
s e d i m e n t s w i t h c o m p l e x f o l d i n g and faul t ing . T h e o l d e r s e d i m e n t s , S i l u r i a n - D e v o n i a n * 
and L o w e r P e r m i a n , a r e p r e d o m i n a n t in t h e c o r e s of s o m e of t h e s e s t r u c t u r e s ( O l g e r s 
e t a l . , 1 9 6 4 ) . 

R e c e n t f o s s i l e v i d e n c e s u g g e s t s that t h e s e r o c k s c o u l d b e P e r m i a n ( F . O l g e r s , p e r s . 
c o m m . ) . 
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A s p r e v i o u s l y s t a t e d the G o g a n g o G r a v i t y High ( f ea ture 34) i s a s s o c i a t e d w i t h the 
G o g a n g o R a n g e A r e a . T h e 'h igh' i s d e f i n i t e l y r e l a t e d to a h i g h b a s e m e n t r e g i o n ( P l a t e 1 2 ) , 
a s D e v o n i a n r o c k s c r o p out at o n e l o c a l i t y . A s s o c i a t e d wi th t h i s B o u g u e r a n o m a l y 'high' 
i s t h e G r a n t l e i g h G r a v i t y L o w ( f e a t u r e 3 5 ) , w h i c h c o u l d b e r e l a t e d t o e i t h e r T e r t i a r y 
s e d i m e n t s o r a g r a n i t i c i n t r u s i o n ( s e e b e l o w in s e c t i o n (3)) . 

(d) T h e Y a r r o l B a s i n . T h e Y a r r o l B a s i n i s a l o n g n a r r o w b a s i n w i t h 1 0 , 0 0 0 f e e t of 
s e d i m e n t s , m o s t l y m a r i n e , f r o m u p p e r M i d d l e D e v o n i a n to the end of t h e P e r m i a n . T h e 
s e q u e n c e c o n t a i n s a c o n s i d e r a b l e t h i c k n e s s of i n t e r m e d i a t e v o l c a n i c s and l i m e s t o n e s . It 
w a s e x p e c t e d that the Y a r r o l B a s i n w o u l d s h o w up a s a r e l a t i v e B o u g u e r a n o m a l y 'h igh' . 
H o w e v e r , any f e a t u r e s a s s o c i a t e d w i t h the Y a r r o l B a s i n a r e o b s c u r e d b y the m a g n i t u d e 
and g r a d i e n t s of t h e W e s t w o o d G r a v i t y H i g h and the B a j o o l G r a v i t y L o w ( f e a t u r e s 33 
and 36) and i t i s not p o s s i b l e to e s t a b l i s h any r e l a t i o n b e t w e e n the Y a r r o l and B o w e n 
B a s i n s . 

S e r p e n t i n i t e s a r e k n o w n in the Y a r r o l B a s i n but on ly a l o n g i t s t h r u s t - f a u l t e d e a s t e r n 
m a r g i n . It i s p o s t u l a t e d that t h e s e a r e on ly m i n o r o f f s h o o t s of a l a r g e u l t r a b a s i c p lu ton ic 
m a s s , w h i c h o c c u r s b e n e a t h the c e n t r a l and w e s t e r n p a r t s of the B a s i n . 

G r a n i t e s a r e a l s o k n o w n t h r o u g h o u t the Y a r r o l B a s i n , e . g . the Mount M o r g a n G r a n i t e , 
and i t i s p r o b a b l e that t h e s e g r a n i t e s f o r m a c o n t i n u o u s b a t h o l i t h at depth , a s p o s t u l a t e d 
i n the d i s c u s s i o n of the B a j o o l G r a v i t y L o w ( f ea ture 36) . 

(e) H e r b e r t C r e e k B l o c k and L o n g I s l a n d A r e a . T h e H e r b e r t C r e e k B l o c k c o n s i s t s 
o f L o w e r B o w e n V o l c a n i c s and f o r m s the n o r t h - e a s t f lank of the S t r a t h m u i r S y n c l i n e . 

T h e L o n g I s land A r e a i s a b l o c k of s t e e p l y d ipping C a r b o n i f e r o u s s e d i m e n t s , s h e a r e d 
and i n t r u d e d in p l a c e s . T h e s t r u c t u r e s in the a r e a a r e not known o w i n g t o i n s u f f i c i e n t 
g e o l o g i c a l m a p p i n g and a l s o to a b l a n k e t of C a i n o z o i c s e d i m e n t s , w h i c h o b s c u r e the 
C a r b o n i f e r o u s r o c k s . 

T h e L o n g I s l a n d G r a v i t y H i g h ( f ea ture 39) c o r r e s p o n d s t o t h e s e a r e a s , e s p e c i a l l y 
t h e L o n g I s land A r e a . T h i s B o u g u e r a n o m a l y f e a t u r e m a y b e c o n n e c t e d to the Sar ina 
G r a v i t y High ( f ea ture 3 0 ) , w h i c h i s r e l a t e d to t h e D e v o n i a n - C a r b o n i f e r o u s a n t i c l i n e in 
M A C K A Y , but add i t iona l g r a v i t y c o n t r o l i s n e e d e d b e f o r e de f in i t e c o n c l u s i o n s c a n b e 
d r a w n . If t h e y a r e c o n n e c t e d i t w o u l d i n d i c a t e that the U p p e r M e s o z o i c - T e r t i a r y t r o u g h 
( d i s c u s s e d b e l o w i n s e c t i o n (3) ) , p o s t u l a t e d to e x t e n d f r o m B r o a d Sound to P r o s e r p i n e , 
i s not c o n t i n u o u s . T h i s in t u r n w o u l d i n d i c a t e that the C r e t a c e o u s S tyx B a s i n i s s e p a r a t e d 
f r o m t h e T e r t i a r y t r o u g h b y a b a s e m e n t r i d g e . On the o t h e r hand if f e a t u r e s 39 and 30 a r e 
n o t c o n n e c t e d (as s h o w n in P l a t e 5) i t w o u l d i n d i c a t e that the C r e t a c e o u s and T e r t i a r y 
t r o u g h s a r e c o n n e c t e d t h r o u g h a b r e a c h in t h e r i d g e of C a r b o n i f e r o u s r o c k s . 

(3) A n o m a l i e s r e l a t e d to U p p e r M e s o z o i c and T e r t i a r y s e d i m e n t s 

T h e m a i n a r e a of U p p e r M e s o z o i c and T e r t i a r y s e d i m e n t a t i o n i s p o s t u l a t e d to b e a 
n a r r o w t r o u g h e x t e n d i n g o f f s h o r e f r o m P r o s e r p i n e to B r o a d Sound ( g r a v i t y f e a t u r e s 2 5 , 
2 6 , 2 7 , and 28 ) . 

T h e P r o s e r p i n e G r a v i t y T r o u g h ( f e a t u r e 25) i s a w e l l d e f i n e d B o u g u e r a n o m a l y 
' l o w ' ; i t i s r e l a t e d t o t h e P r o s e r p i n e G r a b e n , w h i c h h a s b e e n d e l i n e a t e d by a e r o m a g n e t i c 
and s e i s m i c s u r v e y s ( A m p o l E x p l o r a t i o n (Qld) Pty Ltd , 1963 & 1 9 6 4 a ) . T h e s e i s m i c 
r e s u l t s i n d i c a t e d an a s y m m e t r i c a l s y n c l i n e , t r e n d i n g n o r t h - w e s t , w h i c h i s c h a r a c t e r i s e d 
b y a m o d e r a t e l y d i p p i n g s o u t h f lank and a s t e e p l y d ipping and f a u l t e d n o r t h f lank. T h e 
d e p t h t o t h e s e i s m i c ' b a s e m e n t m a r k e r ' b e d i s a p p r o x i m a t e l y 7000 f e e t in t h e c e n t r e of 
t h e s y n c l i n e . 

T h e g e o l o g i c a l c r o s s - s e c t i o n ( P l a t e 8) i s b a s e d on the s e i s m i c r e s u l t s . S e v e r a l 
d e n s i t i e s w e r e a s s u m e d f o r the d i f f e r e n t l a y e r s i n d i c a t e d b y the s e i s m i c s u r v e y , and the 
t h e o r e t i c a l B o u g u e r a n o m a l i e s w e r e c o m p u t e d f o r t h e s e d i f f e r e n t d e n s i t y d i s t r i b u t i o n s . 
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T h e m a s s d i s t r i b u t i o n t o g i v e a t h e o r e t i c a l a n o m a l y that b e s t f i t s the o b s e r v e d g r a v i t y 
a n o m a l y i s s h o w n in P l a t e 8. F r o m t h i s i n t e r p r e t a t i o n i t i s e s t a b l i s h e d that the bulk 
d e n s i t y c o n t r a s t b e t w e e n the s e d i m e n t s o c c u p y i n g t h e g r a b e n and the b a s e m e n t r o c k i s 
about 0 . 3 0 - 0 . 4 0 g / c m . T h i s s e e m s to b e r e a l i s t i c f o r t h e d e n s i t y c o n t r a s t if t h e s e d i ­
m e n t s a r e T e r t i a r y s h a l e s , w i t h s o m e v o l c a n i c s , and t h e b a s e m e n t i s e i t h e r P e r m i a n 
v o l c a n i c s o r U p p e r D e v o n i a n - L o w e r C a r b o n i f e r o u s C a m p w y n B e d s . 

F r o m the i n t e r p r e t a t i o n p r e s e n t e d a b o v e it i s o b v i o u s that in t h i s c a s e t h e r e i s 
e x c e l l e n t c o r r e l a t i o n b e t w e e n the g r a v i t y and the s e i s m i c r e s u l t s , i . e . the n o r t h e r n f lank 
of t h e g r a b e n i s m o r e s t e e p l y d ipping than the s o u t h e r n f lank and m a y in f a c t b e f a u l t -
controlle*d. A m o r e d e t a i l e d g r a v i t y s u r v e y wou ld p r o b a b l y a l l o w a r e l a t i v e l y e x a c t 
i n t e r p r e t a t i o n of the n o r t h e r n flank of the g r a b e n to b e m a d e . 

T h e g r a v i t y r e s u l t s o v e r t h i s l o c u s of T e r t i a r y s e d i m e n t a t i o n s u g g e s t that o t h e r 
p o c k e t s of T e r t i a r y s e d i m e n t s in o f f s h o r e l o c a t i o n s c o u l d b e the s o u r c e of g r a v i t y ' l o w s ' . 

C r o p p i n g out on C a p e H i l l s b o r o u g h , to the nor th of M a c k a y , a r e at l e a s t 1 6 0 0 f e e t of 
T e r t i a r y s e d i m e n t s and a c i d v o l c a n i c s , w h i c h a r e f a u l t e d a g a i n s t the C a m p w y n B e d s to 
t h e w e s t ( J e n s e n , 1963) . A e r o m a g n e t i c r e s u l t s ( A m p o l E x p l o r a t i o n (Qld) P t y L t d , 1963) 
i n d i c a t e that t h e r e c o u l d b e u p to 4 0 0 0 f e e t of s e d i m e n t s in t h i s a r e a . T h e St H e l e n s 
G r a v i t y L o w ( f e a t u r e 26) i s shown in P l a t e 5 t o b e c e n t r e d on C a p e H i l l s b o r o u g h . T h e 
c o n t o u r s in P l a t e 5 h a v e b e e n d r a w n by m e c h a n i c a l m e a n s and s h o w f e a t u r e 26 to b e 
i s o l a t e d f r o m f e a t u r e 2 5 . T h i s i s not the o n l y w a y of c o n t o u r i n g the v a l u e s in t h i s r e g i o n , 
a s p r e l i m i n a r y c o n t o u r i n g s h o w e d f e a t u r e s 26 and 25 t o b e c o n t i n u o u s . T h e St H e l e n s 
G r a v i t y L o w i s b a s e d o n on ly one g r a v i t y s t a t i o n , w h i c h i s s i t u a t e d on the T e r t i a r y o u t ­
c r o p o n C a p e H i l l s b o r o u g h , and s o i t i s not p o s s i b l e t o o b t a i n the t r u e a r e a l e x t e n t of 
t h i s a n o m a l y unt i l m o r e g r a v i t y s t a t i o n s a r e e s t a b l i s h e d in St H e l e n s B a y . R e c e n t m a r i n e 
s e i s m i c r e s u l t s (Ampol E x p l o r a t i o n (Qld) P ty Ltd , 1964b) i n d i c a t e that t h e r e i s a c o n ­
t i n u o u s s e d i m e n t a r y t r o u g h e x t e n d i n g f r o m P r o s e r p i n e in to the o f f s h o r e v i c i n i t y of 
M a c k a y . It t h e r e f o r e s e e m s p r o b a b l e that f e a t u r e s 26 and 25 c o u l d b e c o n t i n u o u s . 

It a p p e a r s that t h e T e r t i a r y s e q u e n c e t h i n s to the s o u t h - e a s t f r o m i t s m a x i m u m of 
7 0 0 0 f e e t at P r o s e r p i n e . 

T o t h e s o u t h - e a s t of t h e St H e l e n s G r a v i t y L o w ( f ea ture 26) i s the D o u g l a s G r a v i t y 
L o w ( f ea ture 2 7 ) , but i t i s not p o s s i b l e to d e t e r m i n e , wi th the data a v a i l a b l e , w h e t h e r t h e s e 
f e a t u r e s a r e c o n t i n u o u s . T h e p r e l i m i n a r y c o n t o u r i n g i n d i c a t e d that f e a t u r e 27 w a s c o n ­
n e c t e d t o f e a t u r e 26 to the nor th and to f e a t u r e 28 to t h e s o u t h w i t h on ly m i n o r s a d d l e s 
b e t w e e n t h e m . In P l a t e 5 the s a d d l e s a r e m o r e s t r o n g l y e m p h a s i s e d . It i s not p o s s i b l e 
t o a s c e r t a i n w h i c h of t h e s e t w o a l t e r n a t i v e s i s c o r r e c t o w i n g t o the l a c k of g r a v i t y c o v e r ­
a g e . 

In t h i s o f f s h o r e r e g i o n both v o l c a n i c s and g r a n i t e s o c c u r and s o the 'low* c o u l d b e 
e i t h e r s e d i m e n t a r y o r p lu ton ic in o r i g i n . T h e a e r o m a g n e t i c r e s u l t s (Ampol E x p l o r a t i o n 
(Qld) P t y L t d , 1963) i n d i c a t e a p o o r l y - d e f i n e d t h i c k e n i n g of the s e d i m e n t a r y s e q u e n c e i n 
t h i s a r e a . If the D o u g l a s G r a v i t y L o w ( fea ture 27) i s of s e d i m e n t a r y o r i g i n i t c o u l d 
r e p r e s e n t s e d i m e n t s r o u g h l y 7000 f e e t th ick . 

T h e S t y x G r a v i t y L o w ( f e a t u r e 28) i s s i t u a t e d s o u t h - w e s t of the D o u g l a s G r a v i t y L o w 
( f ea ture 27) in MACKAY and S T L A W R E N C E . T h e Styx G r a v i t y L o w a p p e a r s to b e r e l a t e d 
t o both t h e C a r m i l a B l o c k and the S tyx B a s i n . In M A C K A Y t h e C a r m i l a B e d s ( L o w e r 
P e r m i a n ) a r e f o l d e d into a S S E - p l u n g i n g s y n c l i n e . In S T L A W R E N C E the s o u t h e r n e n d 
of the C a r m i l a B l o c k i s o b s c u r e d by the s e d i m e n t s of the S t y x B a s i n . 

T h e i n t e r p r e t a t i o n of f e a t u r e 28 i s v e r y t e n t a t i v e a s t h e r e a r e v e r y f e w g r a v i t y data 
t o c o n t r o l i t s e a s t e r n d e v e l o p m e n t , o v e r B r o a d Sound. It i s p o s s i b l e that the s h a p e of t h e 
f e a t u r e w o u l d b e g r e a t l y c h a n g e d if m o r e data w e r e a v a i l a b l e . 

31 



T h e C a r m i l a B e d s a r e b e t w e e n 2 0 0 0 and 7 0 0 0 f e e t th ick ( J e n s e n e t a l . , 1963) and t h e 
S t y x C o a l M e a s u r e s c o u l d b e u p t o 3 0 0 0 f e e t t h i c k (Malone e t a l . , 1963) . F e a t u r e 28 c a n b e 
i n t e r p r e t e d a s b e i n g due to t h i s to ta l t h i c k n e s s of r e l a t i v e l y l ight s e d i m e n t s in the s y n c l i n a l 
a r e a . 

A f e w s t a t i o n s w e r e r e a d on the S tyx B a s i n o u t c r o p . T h e s e s t a t i o n s a p p e a r to b e about 
f i v e m i l l i g a l s l o w e r than the v a l u e s on e i t h e r s i d e of the B a s i n . T h i s c a n b e i n t e r p r e t e d 
a s m e a n i n g that t h e r e a r e about 2 0 0 0 f e e t of C r e t a c e o u s s e d i m e n t s i n the B a s i n , i f t h e s e 
s e d i m e n t s a r e about 0 .2 g / c m l i g h t e r t h a n t h e s u r r o u n d i n g r o c k s . T h e fau l t ed n a t u r e of 
t h e e a s t e r n m a r g i n of the S tyx B a s i n i s no t i n d i c a t e d b y the g r a v i t y r e s u l t s ; t h i s i s t o b e 
e x p e c t e d f r o m the l a r g e s t a t i o n s p a c i n g . 

It t h e r e f o r e a p p e a r s that f e a t u r e 2 8 c a n b e r e l a t e d w h o l l y to the C r e t a c e o u s s e d i m e n t s 
o f t h e S t y x B a s i n o r to the c o m b i n e d e f f e c t of the Styx B a s i n and the s y n c l i n a l C a r m i l a 
B l o c k . 

T h e P r o s e r p i n e G r a v i t y T r o u g h , t h e St H e l e n s G r a v i t y L o w , the D o u g l a s G r a v i t y L o w , 
and the S tyx G r a v i t y L o w ( f e a t u r e s 2 5 , 2 6 , 2 7 , and 28) f o r m a r e g i o n of l o w B o u g u e r 
a n o m a l i e s e x t e n d i n g f r o m P r o s e r p i n e t o B r o a d Sound. H o w e v e r , the p a u c i t y of g r a v i t y data 
i n c r i t i c a l r e g i o n s d o e s not m a k e i t p o s s i b l e to d e t e r m i n e w h e t h e r t h e s e f e a t u r e s a r e in 
f a c t c o n t i n u o u s . T h e o r i g i n of the D o u g l a s G r a v i t y L o w ( fea ture 27) i s i m p o r t a n t in any 
c o n c l u s i o n s p o s t u l a t e d about t h i s r e g i o n . If t h i s f e a t u r e h a s a s e d i m e n t a r y o r i g i n i t i s 
p r o b a b l e that t h e r e i s a t r o u g h of C r e t a c e o u s and T e r t i a r y s e d i m e n t s e x t e n d i n g f r o m 
P r o s e r p i n e t o B r o a d Sound. T h i s t r o u g h w o u l d h a v e i t s m a x i m u m d e v e l o p m e n t at P r o s e r ­
p i n e w i t h t h e s e c t i o n th inning t o the s o u t h - e a s t a s f a r a s M a c k a y and then t h i c k e n i n g 
t o w a r d s the S tyx B a s i n . 

A n o t h e r p o s s i b l e l o c u s of T e r t i a r y s e d i m e n t a t i o n c o u l d b e r e l a t e d t o t h e G r a n t l e i g h 
G r a v i t y Low, ( f ea ture 35) in R O C K H A M P T O N . T h i s ' low' o c c u r s o v e r an a r e a w h e r e t h e 
L o w e r P e r m i a n r o c k s of t h e G o g a n g o R a n g e a r e o v e r l a i n b y T e r t i a r y and C a i n o z o i c s e d i ­
m e n t s . T h e s e s e d i m e n t s c o u l d b e o v e r 2 0 0 0 f e e t t h i c k if t h e y a r e r e s p o n s i b l e f o r the w h o l e 
o f t h e B o u g u e r a n o m a l y r e l i e f . In t h e s o u t h the B o u g u e r a n o m a l y f e a t u r e i s m o r e i n t e n s e 
and i t s s o u r c e i s no t s o c l e a r . T h e i n c r e a s e in i n t e n s i t y c o u l d b e due to the l a r g e d e n s i t y 
c o n t r a s t b e t w e e n t h e T e r t i a r y s e d i m e n t s and the u l t r a b a s i c r o c k s that a r e p o s t u l a t e d a s 
b e i n g at s h a l l o w d e p t h i n t h i s a r e a . T h i s i n t e n s e p a r t of the B o u g u e r a n o m a l y f e a t u r e c o u l d 
a l s o b e r e l a t e d t o a g r a n i t i c i n t r u s i o n at depth . T h e 1964 h e l i c o p t e r g r a v i t y s u r v e y m a y 
h e l p t o e l u c i d a t e t h i s p r o b l e m . * 

(4) S u m m a r y of C o a s t a l G r a v i t y C o m p l e x 

T h e m a i n f e a t u r e s of the C o a s t a l G r a v i t y C o m p l e x a r e t w o N N W - t r e n d i n g r e g i o n s o f 
p l u t o n i c a c t i v i t y , t h e U r a n n a h C o m p l e x i n the n o r t h and the M a r l b o r o u g h ' C o m p l e x ' i n 
t h e s o u t h . B o t h of t h e s e b e l t s a r e c h a r a c t e r i s e d by an u l t r a b a s i c m a s s o n t h e w e s t e r n 
s i d e and a g r a n i t i c m a s s on t h e e a s t e r n s i d e . T h e s e a r e a s a r e s e p a r a t e d b y an a r e a in 
w h i c h p lu ton ic d e v e l o p m e n t i s s l i g h t and w h i c h i s an a r e a of h i g h b a s e m e n t , the C o n n o r s 
R a n g e A r c h . S u p e r i m p o s e d o n t h e s e s t r u c t u r a l e l e m e n t s i s a n a r r o w t r o u g h , f a u l t -
c o n t r o l l e d in m a n y p l a c e s , i n w h i c h s e d i m e n t s of M i d d l e P e r m i a n (if the S t r a t h m u i r 
S y n c l i n e i s i n c l u d e d i n t h i s t r o u g h ) t o T e r t i a r y a g e h a v e b e e n p r e s e r v e d . T h e s e d i m e n t s 
a r e y o u n g e s t i n t h e n o r t h e r n p a r t of t h i s t r o u g h , the P r o s e r p i n e G r a b e n . 

* T h e 1964 h e l i c o p t e r g r a v i t y s u r v e y r e s u l t s s h o w that the G r a n t l e i g h G r a v i t y L o w i s 
no t v e r y e x t e n s i v e i n MONTO and c o u l d p o s s i b l y b e r e l a t e d t o a s t r u c t u r a l ' l o w ' 
b e t w e e n t t h e G o g a n g o R a n g e A r e a and the p o s t u l a t e d s o u t h e r n e x t e n s i o n of t h e M a r l ­
b o r o u g h B l o c k ( L o n s d a l e , 1 9 6 5 ) . 
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6. DISCUSSION O F B O U G U E R A N O M A L Y P R O F I L E S 

A n u m b e r of B o u g u e r a n o m a l y p r o f i l e s c r o s s i n g i m p o r t a n t s t r u c t u r a l e l e m e n t s in 
t h e s u r v e y a r e a h a v e b e e n e x a m i n e d in s o m e d e t a i l . T h e i r l o c a t i o n i s s h o w n i n P l a t e 5 . 
T h e y a r e : 

1. P r o f i l e A B a c r o s s the G l e n d o n G r a v i t y L o w , the C o l l i n s v i l l e G r a v i t y L o w , 
and the E u n g e l l a G r a v i t y R i d g e . 

2 . P r o f i l e CD a c r o s s the P r o s e r p i n e G r a v i t y T r o u g h . 

3 . P r o f i l e E F a c r o s s the B e r e s f o r d G r a v i t y R i d g e , the R e t r e a t G r a v i t y L o w , 
the K a r i n G r a v i t y L o w , the Mount R o p e r G r a v i t y L o w , the C o n n o r s R a n g e 
G r a v i t y P l a t f o r m , the S tyx G r a v i t y Low, and the L o n g I s land G r a v i t y High . 

4 . P r o f i l e GH a c r o s s the M a c k e n z i e - D a w s o n G r a v i t y L o w . 

5. P r o f i l e IJ a c r o s s the C o n n o r s R a n g e A r c h , the S t r a t h m u i r S y n c l i n e , and t h e 
M a r l b o r o u g h B l o c k . 

6. P r o f i l e EK a c r o s s the B e r e s f o r d G r a v i t y R i d g e , the C l e r m o n t G r a v i t y H i g h s , 
the D e n i s o n G r a v i t y L o w , the C o m e t G r a v i t y P l a t f o r m , the Bluff G r a v i t y D e ­
p r e s s i o n , the D u a r i n g a G r a v i t y H i g h s , the B o o l b u r r a G r a v i t y L o w s , t h e G o g a n -
g o G r a v i t y High , the W e s t w o o d G r a v i t y H i g h , the B a j o o l G r a v i t y L o w , and t h e 
G l a d s t o n e G r a v i t y P l a t e a u . 

P r o f i l e A B ( P l a t e 7) 

P r o f i l e AB i s l o c a t e d in B O W E N and c r o s s e s the n o r t h e r n end of the B o w e n B a s i n . 
T h e g e o l o g i c a l s e c t i o n i s b a s e d on B M R g e o l o g i c a l m a p p i n g (Malone e t a l . , 1962) and 
s h o w s the r e l a t i o n b e t w e e n the B u l g o n u n n a V o l c a n i c B l o c k , the B o w e n B a s i n , and t h e 
U r a n n a h C o m p l e x . In g e n e r a l the B o u g u e r a n o m a l y p a t t e r n c a n b e d i r e c t l y r e l a t e d to 
t h e known g e o l o g y . 

In the w e s t the Bulgonunna V o l c a n i c s a r e in truded b y a C a r b o n i f e r o u s g r a n i t e , 
w h i c h i s the s o u r c e of t h e Glendon G r a v i t y L o w ( feature 6) . 

T h e r e l a t i v e B o u g u e r a n o m a l y ' h i g h ' to the e a s t of t h e G l e n d o n G r a v i t y L o w i s a 
s o u t h e r l y - t r e n d i n g ' n o s e ' of the E u n g e l l a G r a v i t y R i d g e and i s r e l a t e d to t h e L o w e r 
B o w e n V o l c a n i c s , w h i c h c r o p out o n the w e s t e r n s i d e of the B o w e n B a s i n . T h e L o w e r 
B o w e n V o l c a n i c s a r e found on ly on the w e s t e r n e d g e of the B o w e n B a s i n , in t h i s n o r t h e r n 
a r e a , and the B o u g u e r a n o m a l y n o s e c o r r e s p o n d s v e r y w e l l t o the w e d g e of b a s i c l a v a s . 

T h e C o l l i n s v i l l e G r a v i t y L o w in t h e c e n t r e of the p r o f i l e c a n b e c o r r e l a t e d w i t h an 
i n c r e a s e in the t h i c k n e s s of the M i d d l e B o w e n B e d s . T h e d e n s i t y c o n t r a s t b e t w e e n t h e 
M i d d l e B o w e n B e d s and the s u r r o u n d i n g r o c k s ( e i t h e r b a s i c v o l c a n i c s o r b a s i c i n ­
t r u s i o n s ) i s p r o b a b l y qui te l a r g e . If the c o n t r a s t i s a s g r e a t a s 0 .6 g / c m 3 (which s e e m s 
n o t u n r e a s o n a b l e ) t h e n t h e r e would b e about 2 0 0 0 f e e t of s e d i m e n t s in t h i s p a r t of t h e 
B o w e n B a s i n . T h i s a g r e e s w i t h the k n o w n g e o l o g i c a l s e c t i o n . 

T h e E u n g e l l a G r a v i t y Ridge, o n the e a s t of the p r o f i l e i s not r e l a t e d t o any k n o w n 
g e o l o g i c a l s t r u c t u r e , but i t i s p o s t u l a t e d that i t i s c a u s e d b y a l a r g e b a s i c i n t r u s i o n at 
s h a l l o w depth. S m a l l o u t c r o p s of b a s i c r o c k s i n t h i s a r e a i n d i c a t e that t h e r e c o u l d b e a 
l a r g e r s u b s u r f a c e b a s i c m a s s , w h i c h c o u l d p o s s i b l y h a v e b e e n t h e s o u r c e of t h e L o w e r 
B o w e n V o l c a n i c s . T h e B o u g u e r a n o m a l y g r a d i e n t s bounding t h i s 'high* a r e r e l a t i v e l y 
l a r g e (4 m g a l / m i l e ) and s o i n d i c a t e that the b a s i c p luton ic m a s s h a s s t e e p s i d e s , w h i c h 
i s c h a r a c t e r i s t i c of a fau l t ed o r i n t r u s i v e c o n t a c t . 
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P r o f i l e CD ( P l a t e 8) 

G r a v i t y r e a d i n g s w e r e m a d e at a p p r o x i m a t e l y o n e - m i l e i n t e r v a l s a l o n g a s e i s m i c 
r e f l e c t i o n and r e f r a c t i o n t r a v e r s e that c r o s s e s the P r o s e r p i n e T r o u g h n e a r t h e t o w n s h i p 
of P r o s e r p i n e . T h e r e s u l t i n g B o u g u e r a n o m a l y p r o f i l e i s s h o w n in P l a t e 8 , w h i c h a l s o 
g i v e s a s i m p l i f i e d g e o l o g i c a l c r o s s - s e c t i o n b a s e d on the s e i s m i c r e s u l t s (Ampol E x p l o r ­
a t i o n (Qld) P t y L t d , 1 9 6 4 a ) . 

A f a u l t e d n o r t h e r n f lank of the P r o s e r p i n e T r o u g h i s c l e a r l y ind i ca ted . If an unfau l t ed 
n o r t h e r n m a r g i n i s a s s u m e d the o b s e r v e d and c o m p u t e d B o u g u e r a n o m a l i e s do not 
r e a s o n a b l y c o i n c i d e . 

T h e a g e r e l a t i o n s of the r o c k s i n t h i s s e d i m e n t a r y t r o u g h a r e not fu l ly known. B o d i e s 
1 and 3 a r e thought to b e T e r t i a r y , but the a g e s of b o d i e s 2 and 4 , w h i c h o c c u r b e l o w the 
f i r s t m a j o r r e f l e c t i o n , a r e not known. It i s p o s s i b l e t h e y c o u l d b e T e r t i a r y a c i d i c l a v a s 
o r p e r h a p s e v e n C r e t a c e o u s s e d i m e n t s . 

T h i s p r o f i l e w a s a l s o d i s c u s s e d in t h e p r e v i o u s c h a p t e r . 

P r o f i l e E F ( P l a t e 9) 

P r o f i l e E F c r o s s e s E M E R A L D , C L E R M O N T , and S T L A W R E N C E . T h e m a i n f e a t u r e s 
o f t h i s p r o f i l e h a v e b e e n d i s c u s s e d in the p r e v i o u s c h a p t e r and w i l l b e o n l y b r i e f l y 
s u m m a r i s e d h e r e . T h e r e i s g o o d c o r r e l a t i o n b e t w e e n the B o u g u e r a n o m a l y f e a t u r e s and 
g e o l o g y o n the e a s t e r n and w e s t e r n e n d s of the t r a v e r s e w h e r e the D r u m m o n d B a s i n , 
t h e A n a k i e I n l i e r , the C a r m i l a B l o c k , and the Styx B a s i n a r e found. T h e B o w e n B a s i n 
s e d i m e n t s c a n n o t b e c l e a r l y c o r r e l a t e d w i t h any B o u g u e r a n o m a l y f e a t u r e ; the Mount 
R o p e r G r a v i t y L o w ( f ea ture 12) o c c u r s o v e r the g e n e r a l r e g i o n of the B o w e n B a s i n but 
t h e a x i s o f t h i s ' l ow' d o e s not c o r r e s p o n d to the a x i s o f s e d i m e n t a t i o n . H o w e v e r , t h i s 
' l ow' i s s t i l l thought to b e s e d i m e n t a r y i n o r i g i n , but t h e t r u e a x i s of the f e a t u r e i s 
o b s c u r e d by a l a r g e r e g i o n a l g r a v i t y g r a d i e n t a l o n g the e a s t e r n m a r g i n of the B o w e n 
B a s i n ( s e e d i s c u s s i o n of p r o f i l e EK) . 

Good q u a l i t a t i v e c o r r e l a t i o n c a n b e s e e n b e t w e e n t h e a e r o m a g n e t i c p r o f i l e and the 
g e o l o g y . T h e r e i s an i r r e g u l a r m a g n e t i c p a t t e r n o v e r the A n a k i e I n l i e r , the Bu lgonunna 
B l o c k , and the W e s t e r n Shel f of the B o w e n B a s i n , w h i c h i n d i c a t e s a m a g n e t i c s o u r c e c l o s e 
t o t h e s u r f a c e . O v e r the a r e a of the t h i c k e s t s e d i m e n t a r y s e q u e n c e t h e r e i s a b r o a d m a g ­
n e t i c 'h igh ' , w h i c h h a s a d e e p - s e a t e d o r i g i n . T h e i r r e g u l a r p a t t e r n o v e r the C o n n o r s 
R a n g e A r c h p r o b a b l y c o r r e l a t e s w i t h the L o w e r B o w e n V o l c a n i c s that c r o p out in t h e s e 
a r e a s . 

P r o f i l e GH ( P l a t e 10) 

P r o f i l e GH i s i n DUARINGA and S T L A W R E N C E and c r o s s e s the M a c k e n z i e - D a w s o n 
Z o n e , w h i c h i s thought to b e a f a u l t - c o n t r o l l e d T e r t i a r y t r o u g h (Malone e t a l . , 1 9 6 3 ) . 
L i t t l e i s k n o w n of t h e t h i c k n e s s o f t h e s e s e d i m e n t s a l though M a l o n e e t a l . s u g g e s t a g e n e r a l 
t h i c k n e s s of o v e r 1000 f e e t , and R o b e r t s o n (1961) s u g g e s t s t h e y a r e p o s s i b l y o v e r 3 0 0 0 
f e e t th i ck i n t h e D u a r i n g a a r e a . 

T h e M a c k e n z i e - D a w s o n G r a v i t y L o w h a s an a m p l i t u d e of o v e r - 2 0 m i l l i g a l s , w h i c h 
s u g g e s t s that t h e r e i s a r e l a t i v e l y l a r g e t h i c k n e s s of l i gh t s e d i m e n t s in t h i s z o n e . T h e r e 
i s no g e o l o g i c a l c o n t r o l o v e r t h i s B o u g u e r a n o m a l y f e a t u r e and s o an inf in i te n u m b e r of 
m o d e l s c o u l d b e c o n s t r u c t e d t o g i v e a c o m p u t e d B o u g u e r a n o m a l y that w o u l d f i t t h e 
o b s e r v e d B o u g u e r r e s i d u a l a n o m a l y . T h e r e s i d u a l B o u g u e r a n o m a l y w a s o b t a i n e d g r a p h i c ­
a l l y b y r e m o v i n g a r e g i o n a l B o u g u e r a n o m a l y g r a d i e n t of o n e m i l l i g a l p e r o n e and t w o -
t h i r d s m i l e s , w h i c h i s t h e g r a d i e n t r e l a t e d to the p o s t u l a t e d h i n g e l i n e a l o n g t h e e a s t e r n 
m a r g i n of t h e B o w e n B a s i n . 
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One s i m p l e m o d e l w a s c o n s t r u c t e d ( P l a t e 10) and B o u g u e r a n o m a l i e s w e r e c o m ­
p u t e d u s i n g d i f f e r e n t d e n s i t i e s f o r the 'fill* s e d i m e n t s and l e a v i n g the b a s e m e n t d e n s i t y 
c o n s t a n t at 2 .60 g / c m 3 ) . Owing t o l a c k of c o n t r o l t h e r e i s no w a y of t e l l i n g w h i c h of 
t h e s e p o s s i b i l i t i e s i s n e a r e s t t o the c o r r e c t s o l u t i o n . H o w e v e r , i t c a n b e c o n c l u d e d that 
i n t h i s p a r t of the M a c k e n z i e - D a w s o n Z o n e t h e r e i s p r o b a b l y a f a u l t - c o n t r o l l e d s e d i ­
m e n t a r y t r o u g h i n w h i c h t h e r e i s a t h i c k n e s s of b e t w e e n 2 0 0 0 and 5000 f e e t of s e d i ­
m e n t s , w h i c h c o u l d b e f r o m T r i a s s i c to T e r t i a r y in a g e . 

P r o f i l e IJ ( P l a t e 11) 

P r o f i l e IJ in S T L A W R E N C E c r o s s e s the C o n n o r s R a n g e A r c h , the S t r a t h m u i r 
S y n c l i n e , and the M a r l b o r o u g h B l o c k , T h e g e o l o g i c a l c o n t a c t s at t h e s u r f a c e a r e b a s e d 
o n B M R m a p p i n g ( M a l o n e e t a h , 1963) . T h e d e n s i t i e s i n d i c a t e d o n the c r o s s - s e c t i o n a r e 
t h o s e on w h i c h the c o m p u t e r B o u g u e r a n o m a l y p r o f i l e i s b a s e d . 

T h e f i t b e t w e e n the o b s e r v e d and c o m p u t e d B o u g u e r a n o m a l i e s i s c o n s i d e r e d g o o d 
e n o u g h to i n d i c a t e that t h e s u b s u r f a c e s t r u c t u r e s h o w n in P l a t e 11 c o u l d a p p r o x i m a t e 
t o the t r u e s t r u c t u r e . 

M a l o n e e t a l . (1963) s u g g e s t that the e a s t e r n l i m b of the S t r a t h m u i r S y n c l i n e i s a 
t h r u s t fault . T h i s s u g g e s t i o n i s s u p p o r t e d by the B o u g u e r a n o m a l y r e s u l t s o w i n g to the 
f a c t that the B o u g u e r a n o m a l y g r a d i e n t a s s o c i a t e d w i t h t h e M a r l b o r o u g h B l o c k / S t r a t h -
m u i r S y n c l i n e junc t ion o c c u r s o v e r the M a r l b o r o u g h B l o c k , and s o i n d i c a t e s an e a s t e r l y 
d i p p i n g c o n t a c t , i . e . a t h r u s t fault . 

It i s c o n c l u d e d that t h e r e i s a r e a s o n a b l y g o o d c o r r e l a t i o n b e t w e e n the g r a v i t y 
r e s u l t s and the known g e o l o g y . T h e r e i s a l s o a g o o d q u a l i t a t i v e c o r r e l a t i o n b e t w e e n the 
a e r o m a g n e t i c r e s u l t s and the g e o l o g y : the M a r l b o r o u g h B l o c k g i v e s r i s e to i n t e n s e 
a n o m a l i e s . T h e a n o m a l i e s a s s o c i a t e d w i t h the S t r a t h m u i r S y n c l i n e i n d i c a t e a r e l a t i v e l y 
d e e p e r s o u r c e . 

P r o f i l e EK ( P l a t e 12) 

P r o f i l e EK c r o s s e s E M E R A L D , DUARINGA, and R O C K H A M P T O N and i l l u s t r a t e s the 
B o u g u e r a n o m a l i e s a s s o c i a t e d wi th the D r u m m o n d B a s i n , t h e A n a k i e I n l i e r , the B o w e n 
B a s i n , and the Y a r r o l B a s i n . 

D r u m m o n d B a s i n . It w a s c o n c l u d e d in the p r e v i o u s c h a p t e r that t h e r e a p p e a r e d t o 
b e l i t t l e d e n s i t y c o n t r a s t b e t w e e n the D r u m m o n d B a s i n s e d i m e n t s and the A n a k i e M e t a -
m o r p h i c s . T h e B e r e s f o r d G r a v i t y R i d g e , w h i c h i s a s s o c i a t e d w i t h t h e P e b b l y C r e e k 
A n t i c l i n e , c o n t i n e s on into G A L I L E E , w h e r e i t a t t a i n s a m a x i m u m v a l u e g r e a t e r than 
t h e B o u g u e r a n o m a l i e s a s s o c i a t e d wi th the A n a k i e I n l i e r (R .A. G i b b . p e r s . c o m m . ) . 
It i s u n l i k e l y that t h i s B o u g u e r a n o m a l y r i d g e i s r e l a t e d t o r o c k s that p r e - d a t e t h e 
A n a k i e M e t a m o r p h i c s . T h e r e f o r e the m a j o r f e a t u r e s w i t h i n t h e A n a k i e R e g i o n a l G r a v i t y 
H i g h and the D r u m m o n d G r a v i t y She l f m a y r e f l e c t the c o n f i g u r a t i o n of a p r e - A n a k i e 
M e t a m o r p h i c b a s e m e n t . 

A n a k i e I n l i e r . T h e A n a k i e I n l i e r i s the s o u r c e of the C l e r m o n t G r a v i t y H i g h s , o n 
w h i c h i s s u p e r i m p o s e d the R e t r e a t G r a v i t y L o w that i s c o r r e l a t e d w i t h t h e R e t r e a t 
G r a n i t e . T h e a e r o m a g n e t i c a n o m a l i e s o v e r the A n a k i e I n l i e r s u g g e s t a m a g n e t i c s o u r c e 
c l o s e t o the s u r f a c e . 

B o w e n B a s i n . T h e B o u g u e r a n o m a l y p r o f i l e o v e r t h e D e n i s o n T r o u g h , the C o m e t 
P l a t f o r m , and the M i m o s a S y n c l i n e s h o w s good q u a l i t a t i v e c o r r e l a t i o n t o the s e i s m i c 
p r o f i l e ( R o b e r t s o n , 1 9 6 1 ) . U s i n g the s e i s m i c i n t e r p r e t a t i o n a s depth c o n t r o l , a B o u g u e r 
a n o m a l y p r o f i l e c a n b e c o m p u t e d a c r o s s t h i s p a r t o f the B o w e n B a s i n ( R o b e r t s o n u s e d 
t h e g r a v i t y data a v a i l a b l e at^ that t i m e t o h e l p to c o n s t r u c t h i s s e c t i o n ) . A s s u m i n g a 
d e n s i t y c o n t r a s t of 0 .2 g / c m b e t w e e n the B o w e n B a s i n s e d i m e n t s and the u n d e r l y i n g 
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A n a k i e M e t a m o r p h i c s , g o o d c o r r e l a t i o n i s ob ta ined b e t w e e n the c o m p u t e d and o b s e r v e d 
B o u g u e r a n o m a l i e s o v e r t h e D e n i s o n T r o u g h and t h e M i m o s a S y n c l i n e . H o w e v e r , o v e r 
t h e C o m e t P l a t f o r m the c o m p u t e d B o u g u e r a n o m a l y i s about s i x m i l l i g a l s l e s s than the 
m a x i m u m o b s e r v e d a n o m a l y . T h r e e p o s s i b l e e x p l a n a t i o n s w i l l b e g i v e n f o r t h i s : 

1. T h e C o m e t P l a t f o r m c o u l d b e at a s h a l l o w e r depth than i n d i c a t e d o n the p r o f i l e . 

2 . If the C o m e t P l a t f o r m had b e e n a z o n e of upl i f t in p r e - P e r m i a n t i m e , a th ick 
s e c t i o n of t h e A n a k i e M e t a m o r p h i c s c o u l d h a v e e r o d e d a w a y l e a v i n g a p o s s i b l e 
P r e c a m b r i a n b a s e m e n t c l o s e to the b a s e of the P e r m i a n . T h i s P r e c a m b r i a n 
b a s e m e n t c o u l d t h e n b e t h e s o u r c e of p a r t of the B o u g u e r a n o m a l y f e a t u r e o v e r 
t h e C o m e t P l a t f o r m . 

3 . T h e r e c o u l d b e a l a t e r a l c h a n g e in d e n s i t y c o n t r a s t a c r o s s the C o m e t P l a t f o r m . 
It i s p o s s i b l e that a d e n s e r and m o r e r e s i s t a n t b a s e m e n t r o c k c o u l d u n d e r l i e 
o r f o r m the c o r e of t h e C o m e t P l a t f o r m . 

T h e e a s t e r n p a r t of the B o u g u e r a n o m a l y f e a t u r e o v e r the B o w e n B a s i n i s d o m i n a t e d 
b y a r e g i o n a l B o u g u e r a n o m a l y g r a d i e n t , w h i c h i n c r e a s e s e a s t w a r d s b y about 35 m i l l i ­
g a l s in about 5 0 m i l e s . T h i s g r a d i e n t i s found a l o n g a l l o f the e a s t e r n m a r g i n of t h i s 
n o r t h e r n p a r t of the B o w e n B a s i n and i s p o s s i b l y c a u s e d b y a d e e p - s e a t e d d e n s i t y c o n ­
t r a s t , w h i c h p o s s i b l y f o r m s t h e h i n g e l i n e b e t w e e n the B o w e n B a s i n and t h e a x i s of 
c e n t r a l upl i f t of the T a s m a n G e o s y n c l i n e . T h e s t r u c t u r e that p r o d u c e s the B o u g u e r 
a n o m a l y g r a d i e n t c o u l d b e e i t h e r a faul t o r a m o n o c l i n e in a ? P r e c a m b r i a n b a s e m e n t . 
T h e a e r o m a g n e t i c r e s u l t s s h o w a r e g i o n a l g r a d i e n t o v e r t h i s z o n e , and a d e e p - s e a t e d 
s o u r c e i s p o s t u l a t e d f o r t h i s f e a t u r e . 

T h e r e m o v a l of t h i s ' r e g i o n a l ' B o u g u e r a n o m a l y g r a d i e n t i s o l a t e s t h r e e ' r e s i d u a l ' 
B o u g u e r a n o m a l y f e a t u r e s : t w o ' h i g h s ' and one ' low' . T h e w e s t e r n 'h igh ' , t h e D u a r i n g a 
G r a v i t y H i g h s ( f e a t u r e 19) i s r e l a t e d to a r i s e i n p r e - P e r m i a n b a s e m e n t b e n e a t h an a r e a 
o f the F o l d e d Z o n e w h e r e t h e M i d d l e B o w e n B e d s a r e e x p o s e d . 

T h e ' l o w ' , the B o o l b u r r a G r a v i t y L o w s ( f ea ture 2 0 ) , i s r e l a t e d to T e r t i a r y s e d i m e n t s 
i n the M a c k e n z i e - D a w s o n Z o n e . T h e r e s i d u a l a n o m a l y i n d i c a t e s about 3 0 0 0 f e e t of T e r t i a r y 
s e d i m e n t s (0 .3 g / c m 3 d e n s i t y c o n t r a s t b e t w e e n the T e r t i a r y and P e r m i a n s e d i m e n t s ) , 
w h i c h a g r e e s w i th the t h i c k n e s s d e t e r m i n e d by the s e i s m i c r e f l e c t i o n m e t h o d ( R o b e r t s o n , 
1 9 6 1 ) . 

T h e e a s t e r n ' r e s i d u a l h i g h ' , t h e G o g a n g o G r a v i t y High ( f ea ture 34) i s r e l a t e d to a 
r i s e in p r e - P e r m i a n b a s e m e n t b e n e a t h the G o g a n g o R a n g e A r e a , w h i c h i s a s t r u c t u r a l l y 
h i g h z o n e in w h i c h t h e L o w e r P e r m i a n and C a r b o n i f e r o u s s e d i m e n t s o c c u p y t h e c o r e s 
o f m a n y a n t i c l i n e s ( O l g e r s e t a l . , 1 9 6 4 ) . 

Y a r r o l B a s i n . Any B o u g u e r a n o m a l y f e a t u r e s a s s o c i a t e d w i t h the s e d i m e n t s of the 
Y a r r o l B a s i n a r e o b s c u r e d b y t h e W e s t w o o d G r a v i t y High and the B a j o o l G r a v i t y L o w 
( f e a t u r e s 3 3 and 3 6 ) , w h i c h a r e c o r r e l a t e d w i t h p lu ton ic r o c k s . T h e W e s t w o o d G r a v i t y 
H i g h i s thought to b e r e l a t e d t o u l t r a b a s i c r o c k s , in t ruded d u r i n g t h e i n i t i a l s t a g e s of 
t h e g e o s y n c l i n e . T h e B a j o o l G r a v i t y L o w i s i n t e r p r e t e d a s c o r r e l a t i n g w i t h a g r a n i t i c 
b a t h o l i t h w h i c h w a s i n t r u d e d d u r i n g the upl i f t of t h i s c o a s t a l r e g i o n . T h e n a t u r e of t h e 
B o u g u e r a n o m a l y f e a t u r e s u g g e s t s that t h e p o s t u l a t e d g r a n i t e c o n t i n u e s to c o n s i d e r a b l e 
depth . 

7. G E N E R A L S T R U C T U R A L CONSIDERATIONS 

In t h e d e v e l o p m e n t of a g e o s y n c l i n e t h e i n i t i a l m a g m a t i c s t a g e i s the o u t p o u r i n g of 
b a s i c l a v a s o r the i n t r u s i o n of u l t r a b a s i c m a g m a s o r both ( B e l o u s s o v , 1 9 6 2 ) , the u l t r a -
b a s i c m a g m a s p r o b a b l y b e i n g t h e d i f f e r e n t i a t e of t h e b a s i c l a v a . T h e s e m a g m a s a r e 
i n t r u d e d in to the z o n e that w i l l e v e n t u a l l y b e c o m e the z o n e of c e n t r a l upl i f t . D u r i n g a 
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l a t e r s t a g e t h i s c e n t r a l p a r t of the g e o s y n c l i n e i s up l i f t ed w i t h m u c h f o l d i n g and f a u l t i n g 
of t h e s e d i m e n t s , a c c o m p a n i e d by the i n t r u s i o n of l a r g e m a s s e s of g r a n i t i c m a g m a . D u r i n g 
t h i s o r o g e n e s i s m a r g i n a l t r o u g h s a r e f o r m e d , w h i c h a r e b a s i n s in w h i c h the s e d i m e n t s 
m a y o r m a y not b e fo lded . B a t h o l i t h s w i t h i n g e o s y n c l i n a l b e l t s a r e u s u a l l y a s s o c i a t e d 
w i t h the z o n e of c e n t r a l upl i f t and a r e r a r e l y found in the l o w e r f l a n k s of t h e c e n t r a l 
u p l i f t and e v e n l e s s in the a r e a s of s u b s i d e n c e . 

T h e g r a v i t y r e s u l t s d i s c u s s e d in the p r e v i o u s c h a p t e r i n d i c a t e that the a r e a u n d e r 
c o n s i d e r a t i o n i s i n g e n e r a l a c c o r d a n c e w i t h t h i s t y p e of g e o l o g i c a l h i s t o r y . D u r i n g 
C a r b o n i f e r o u s - L o w e r P e r m i a n t i m e s the p a r t of the T a s m a n G e o s y n c l i n e c o v e r e d by the 
C o a s t a l G r a v i t y C o m p l e x w a s in a s t r u c t u r a l l y l o w p o s i t i o n and l a r g e m a s s e s of u l t r a -
b a s i c s w e r e in truded (the i n t r u s i o n s a r e p o s t u l a t e d to b e r e l a t e d to the U r a n n a h C o m p l e x 
and t h e M a r l b o r o u g h B l o c k ) t o g e t h e r w i t h the o u t p o u r i n g of l a r g e a m o u n t s of b a s i c l a v a s . 
D u r i n g the upl i f t of the c e n t r a l z o n e of t h e g e o s y n c l i n e l a r g e g r a n i t e b a t h o l i t h s w e r e 
e m p l a c e d . T h e s e g r a n i t e s in truded the s a m e z o n e s a s the u l t r a b a s i c s and f o r m t w o 
i g n e o u s c o m p l e x e s (one in the nor th of the a r e a and o n e in the south) w h e r e the g r a n i t e s 
a n d u l t r a b a s i c s a r e found i n i n t i m a t e a s s o c i a t i o n . A t the t i m e of the c e n t r a l up l i f t a 
m a r g i n a l t r o u g h w a s f o r m e d in w h i c h s e d i m e n t a t i o n c o n t i n u e d unt i l at l e a s t the T r i a s s i c 
( th i s c o r r e s p o n d s t o the B o w e n B a s i n ) . T h e s t r u c t u r a l l y h i g h b l o c k b e t w e e n the t w o 
i g n e o u s p r o v i n c e s of the c o a s t a l r e g i o n p r o b a b l y a c t e d a s a r e l a t i v e l y s t a b l e b l o c k 
t h r o u g h o u t the o r o g e n y . 

T h e e a s t e r n m a r g i n of t h e B o w e n R e g i o n a l G r a v i t y L o w i s c h a r a c t e r i s e d by a z o n e 
of r e l a t i v e l y l o w B o u g u e r a n o m a l y g r a d i e n t s , w i t h g r a v i t y i n c r e a s i n g t o w a r d s the e a s t . 
In t h i s z o n e the B o u g u e r a n o m a l y c o n t o u r s a r e r a t h e r e r r a t i c and p o s s i b l y r e p r e s e n t 
r e s i d u a l a n o m a l i e s r e l a t e d to v a r i a t i o n s in t h i c k n e s s of t h e P e r m i a n - T r i a s s i c s e q u e n c e 
( e . g . t h e R e d c l i f f e S y n c l i n e and the M a c k e n z i e - D a w s o n Z o n e ) . T h e r e g i o n a l B o u g u e r 
a n o m a l y g r a d i e n t o v e r t h i s z o n e i s i n t e r p r e t e d a s a r i s e in the b a s e m e n t t o w a r d s t h e 
e a s t , and c a n b e r e l a t e d to t h e f l anks of the c e n t r a l upl i f t . In t h i s a r e a t h e r e a r e i s o l a t e d 
i n t r u s i o n s w h i c h a r e t y p i c a l of t h i s s t r u c t u r a l p o s i t i o n . T h e r i s e in b a s e m e n t p o s s i b l y 
r e p r e s e n t s the h i n g e z o n e b e t w e e n the z o n e of c e n t r a l upl i f t and the m a r g i n a l t r o u g h 
a n d c o u l d b e in the f o r m of a m o n o c l i n e , p o s s i b l y w i t h a s s o c i a t e d fau l t ing . It i s s u g g e s t e d 
t h a t the t e c t o n i c a c t i v i t y w i th in the h i n g e z o n e w a s f u n d a m e n t a l in t h e e v o l u t i o n of t h e 
T a s m a n G e o s y n c l i n e in the s u r v e y a r e a . 

In the a r e a of c e n t r a l upl i f t , t h r u s t f a u l t i n g h a s b e e n o b s e r v e d in m a n y p l a c e s , e . g . 
o n t h e e a s t e r n s i d e of bo th the S t r a t h m u i r S y n c l i n e and t h e Styx B a s i n . S t e e p B o u g u e r 
a n o m a l y g r a d i e n t s a r e a s s o c i a t e d w i t h t h e s e f a u l t s , a l though the g r a d i e n t to the e a s t of 
t h e S t y x B a s i n m a y b e a s s o c i a t e d w i t h a fau l t in the b a s e m e n t and not w i t h the o n e e x ­
p o s e d a t the s u r f a c e . T o t h e s o u t h of t h e S t r a t h m u i r S y n c l i n e t h i s g r a d i e n t t r e n d s t o 
t h e w e s t b e t w e e n the S t r a t h m u i r S y n c l i n e and the G o g a n g o R a n g e A r e a . T h i s s u g g e s t s tha t 
t h e S t r a t h m u i r S y n c l i n e and the G o g a n g o R a n g e A r e a a r e s e p a r a t e d by a c r o s s - f a u l t 
w h i c h b r i n g s the G o g a n g o R a n g e A r e a into a s t r u c t u r a l l y h i g h p o s i t i o n . T h e w e s t e r n s i d e 
o f t h e G o g a n g o Range A r e a i s a l s o bounded by a s t e e p B o u g u e r a n o m a l y g r a d i e n t , w h i c h 
i s p r o b a b l y r e l a t e d to a faul t s e p a r a t i n g the f o l d e d z o n e f r o m the G o g a n g o R a n g e A r e a . 
T h i s B o u g u e r a n o m a l y g r a d i e n t c o n t i n u e s f o r about 100 m i l e s i n a n o r t h - n o r t h - w e s t 
d i r e c t i o n and f o r m s the e a s t e r n boundary of the M a c k e n z i e - D a w s o n Z o n e , t h u s s u g g e s t i n g 
t h a t t h i s b o u n d a r y i s f a u l t - c o n t r o l l e d . 

T h e B o u g u e r a n o m a l y p a t t e r n o v e r t h i s p a r t of the T a s m a n G e o s y n c l i n e i n d i c a t e s 
t h e r e f o r e that the c o a s t a l z o n e i s an a r e a of c e n t r a l upl i f t c h a r a c t e r i s e d b y u l t r a b a s i c and 
g r a n i t i c i n t r u s i o n s w i t h m u c h fau l t ing of the s e d i m e n t s . T h i s z o n e i s s e p a r a t e d f r o m t h e 
m a r g i n a l t r o u g h (the B o w e n B a s i n ) by a h i n g e z o n e , w h i c h m a y b e in the f o r m of a m o n o c l i n e 
o r a fau l t in the b a s e m e n t . 
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T h e m a j o r f i n d i n g s of the s u r v e y a r e s u m m a r i s e d b e l o w . 

T h e A n a k i e S t r u c t u r a l H i g h e x t e n d s at s h a l l o w depth both s o u t h w a r d and e a s t w a r d of 
i t s o u t c r o p a r e a . T o t h e s o u t h i t a p p a r e n t l y c o n t i n u e s a s a b a s e m e n t r i d g e and t o the e a s t 
a s a s h a l l o w b a s e m e n t to the Bu lgonunna V o l c a n i c B l o c k . T h e A n a k i e M e t a m o r p h i c s a l s o 
a p p e a r to e x i s t in s t r u c t u r a l l y h igh p o s i t i o n s in t h r e e o t h e r l o c a l i t i e s a s i s s h o w n b y the 
W y e n a G r a v i t y High , the W a t e r f o r d G r a v i t y Spur , and the C o m e t G r a v i t y P l a t f o r m . 

B o u g u e r a n o m a l y f e a t u r e s a s s o c i a t e d w i t h s e d i m e n t a r y f e a t u r e s in the B o w e n B a s i n 
a r e r a t h e r i r r e g u l a r in o u t l i n e w h e n c o m p a r e d w i t h a n o m a l i e s r e l a t e d to p lu ton ic m a s s e s . 
G r a v i t y f e a t u r e s a s s o c i a t e d w i t h s e d i m e n t a r y f e a t u r e s i n the n o r t h e r n part of the B o w e n 
B a s i n a r e o b s c u r e d b y the Sut tor G r a v i t y L o w , w h i c h m a y b e a s s o c i a t e d w i t h a p r e -
C a r b o n i f e r o u s g r a n i t e . T h e r e i s a g o o d quant i ta t ive c o r r e l a t i o n b e t w e e n t h e g r a v i t y 
r e s u l t s and the D e n i s o n T r o u g h , the C o m e t P l a t f o r m , and t h e M i m o s a S y n c l i n e . 

T h e M a c k e n z i e - D a w s o n Z o n e d o e s not a p p e a r t o b e a s s i m p l e a s M a l o n e e t a l . 
( 1963) p o s t u l a t e d , but i t p o s s i b l y h a s o n e m a i n z o n e of s e d i m e n t a t i o n , i l l u s t r a t e d b y t h e 
M a c k e n z i e - D a w s o n G r a v i t y L o w , in w h i c h T r i a s s i c s e d i m e n t s c o u l d b e p r e s e n t . 

T h e B o w e n B a s i n i s i n t e r p r e t e d a s a m a r g i n a l t r o u g h s e p a r a t e d f r o m the z o n e of 
c e n t r a l up l i f t of the T a s m a n G e o s y n c l i n e ( i n d i c a t e d b y t h e C o a s t a l G r a v i t y C o m p l e x ) by a 
h i n g e z o n e , w h i c h c o u l d b e i n the f o r m of a m o n o c l i n e o r a faul t in the b a s e m e n t . 

T h e z o n e of c e n t r a l upl i f t i n the s u r v e y a r e a i s c h a r a c t e r i s e d by l a r g e u l t r a b a s i c 
m a s s e s ( i n d i c a t e d by t h e E u n g e l l a G r a v i t y R i d g e , t h e M a r l b o r o u g h G r a v i t y R i d g e , and t h e 
W e s t w o o d G r a v i t y H i g h ) , w h i c h a p p e a r t o b e f l anked on t h e i r e a s t e r n s i d e by g r a n i t e 
b a t h o l i t h s ( i n d i c a t e d b y the Urannah G r a v i t y L o w s , the P o r t C l in ton G r a v i t y L o w s , and 
t h e B a j o o l G r a v i t y L o w ) , 

F e a t u r e s a s s o c i a t e d w i t h the Y a r r o l B a s i n a r e o b s c u r e d by t h e W e s t w o o d G r a v i t y 
H i g h and t h e B a j o o l G r a v i t y L o w , w h i c h a r e i n t e r p r e t e d a s b e i n g a s s o c i a t e d w i t h the 
p l u t o n i c m a s s e s j u s t m e n t i o n e d . 

T h e G o g a n g o R a n g e A r e a i s in a s t r u c t u r a l l y h i g h p o s i t i o n and i s p r o b a b l y bounded 
b y f a u l t s o n i t s n o r t h and w e s t s i d e s . 

T h e r e i s a s e d i m e n t a r y t r o u g h e x t e n d i n g f r o m P r o s e r p i n e o f f s h o r e to B r o a d Sound. 
O w i n g t o l a c k of data i t i s not p o s s i b l e to p r e d i c t w h e t h e r t h i s t r o u g h i s c o n t i n u o u s o v e r 
i t s e n t i r e l eng th . 

On t h e b a s i s o f t h e p r o b l e m s r a i s e d b y the g r a v i t y i n t e r p r e t a t i o n the f o l l o w i n g g e o ­
p h y s i c a l i n v e s t i g a t i o n s a r e r e c o m m e n d e d : 

1 . A d e t a i l e d g r a v i t y t r a v e r s e a c r o s s b o t h c l o s u r e s o f t h e Sut tor G r a v i t y L o w 
( f e a t u r e 10) and o n e a c r o s s the P o i t r e l G r a v i t y L o w ( fea ture 11) t o d e t e r m i n e 
t h e d e g r e e of s i m i l a r i t y b e t w e e n t h e f e a t u r e s and the l i k e l i h o o d of the f e a t u r e s 
h a v i n g s i m i l a r s o u r c e s . 

2 . A d e t a i l e d g r a v i t y t r a v e r s e a c r o s s t h e S tyx G r a v i t y L o w ( f ea ture 28) t o c l a r i f y 
the g r a v i t y p r o f i l e a c r o s s t h e Styx B a s i n and the C a r m i l a B l o c k and t h e i r 
s t r u c t u r a l r e l a t i o n s . 

3 . A f e w g r a v i t y s t a t i o n s b e t w e e n t h e S tyx and S t r a t h m u i r G r a v i t y L o w s ( f e a t u r e s 
28 and 29) t o d e t e r m i n e w h e t h e r t h e s e f e a t u r e s a r e c o n t i n u o u s . 

4 . O f f s h o r e s e i s m i c w o r k t o d e t e r m i n e w h e t h e r the D o u g l a s G r a v i t y L o w ( f ea ture 27) 
i s r e l a t e d to C r e t a c e o u s - T e r t i a r y s e d i m e n t a r y d e v e l o p m e n t . 

5 . S e i s m i c r e f r a c t i o n and r e f l e c t i o n w o r k to i n v e s t i g a t e the s t r u c t u r e of t h e e a s t e r n 
h i n g e z o n e of t h e B o w e n B a s i n . 

6. S e i s m i c r e f r a c t i o n and r e f l e c t i o n w o r k to d e t e r m i n e the s e d i m e n t a r y t h i c k n e s s 
w i t h i n t h e a r e a of the M a c k e n z i e - D a w s o n G r a v i t y L o w ( fea ture 18) . 
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A P P E N D I X 

S U R V E Y D E T A I L S 
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S u r v e y s Ltd of Canada . T h e m e t h o d of o p e r a t i o n u s e d b y the c o n t r a c t o r w a s i d e n t i c a l 
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- D . R o b e r t s o n 
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- J. K o e k a b a k k e r 
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2 x C a n a d i a n (Sharpe) G r a v i t y M e t e r s 
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A P P E N D I X - (Continued) 

S t a t i s t i c s (cont) 
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PLATE 2 

STRUCTURAL ELEMENTS 
M I L E S 

0 4 0 

( B a s e d on mopping by BMR geologists and 

the Tectonic Mop of A u s t r a l i a ) 

8 0 

2 0 ° 0 0 ' 

2 I ° 0 0 ' 

2 2 ° 0 O ' 

2 5 ° 0 0 ' 
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I 9 ° 0 0 
Townsv i l i e 

2 0 ° 0 0 

21° 0 0 

2 2 ° 0 0 

2 3 ° 0 0 

2 4 ° 0 0 
Tambo 

4 0 

PREVIOUS SEISMIC 
AND GRAVITY SURVEYS 

M I L E S 
4 0 8 0 

L E G E N D 

SEISMIC SURVEYS 

B M R E m e r a l d - D u a r i n g a ( R o b e r t s o n , 1961) 

B M R C o o r o o r a h A n t i c l i n e ( M o r t o n & M o s s , 1961) 

I ] A s s o c i a t e d F r e n e y O i l f i e l d s N .L . ( 1 9 6 3 ) 

C l e r m o n t - A n n a n d o l e 

A m p o l E x p l o r a t i o n ( Q l d ) Pty L td ( 1 9 6 4 a ) 

I ' l ' ' P r o s e r p i n e 

A m p o l E x p l o r a t i o n (Qld) P ty L t d ( 1 9 6 4 b ) 
M a c k a y 3 

GRAVITY SURVEYS : 

IIIIIIIIIIIIIIIIIIIII8 B M R B l a i r A t h o l ( N e u m a n n , 1 9 6 5 ) 

A s s o c i a t e d F reney O i l f i e l d s N.L . (1961) 

Cooroorah A n t i c l i n e 

C W \ V ^ BMR C o m e t - R o l l e s t o n (Oldham, 1958 ) 

BMR Unde rwa te r - B a r r i e r Reef ( D o o l e y , 1 9 6 3 ) 

\i ' / \ M i n a d A T P 5 6 P ( S t a r k e y , 1 9 5 9 ) 

A 49 B M R p e n d u l u m s t a t i o n 

Heron Is land 

c—> • a Wreck /. 
o 
~% Heron I. 

B u n d a b e r g 
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BOUGUER ANOMALIES 

M I L E S 
80 

Contour i n t e r v a l 5 m i l l i ga l 

PLATE 5 

B o u g u e r a n o m a l i e s are based on the o b s e r v e d 

g rav i t y va lues at BMR p e n d u l u m s t a t i o n s i 

N o . 4 9 Rockhampton 

5 0 C l e r m o n t 

51 Townsv i l l e 

For the c a l c u l a t i o n of Bouguer a n o m a l i e s 2 2 g / c m 3 

\ has been a d o p t e d as an average r o c k d e n s i t y 

E l e v a t i o n d a t u m Q u e e n s l a n d S t a t e 

L E G E N D 

B M R I = 2 5 0 , 0 0 0 g rav i t y map area 

BMR g rav i t y pendu lum s ta t ion 

Isogols ( va lues in m i l l i g a l s ) 

UHIIIIIIIIIII B o u n d a r i e s between the f o u r 
major g r a v i t y zones 

Grav i ty f e a t u r e n u m b e r 

G r a v i t y p ro f i l e 

BOUGUER ANOMALY V A L U E S IN M ILL IGALS 

+ 6 0 to + 4 0 

+ 4 0 to + 2 0 

+ 2 0 to 0 

0 to - 2 0 

- 2 0 to - 4 0 

i ANAKIE • 
DRUMMOND REGIONAL 

GRAVITY GRAVITY 
SHELF HIGH 

B a r a l a b a 

BOWEN REGIONAL 
GRAVITY LOW 

_ R o l l e a t o n 

COASTAL GRAVITY 
COMPLEX 

F55/B2-33-2 
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PLATE 6 
a 

• O . 

2 0 ° 00 ' 

STRUCTURAL ELEMENTS 
INDICATED BY THE 
GRAVITY FEATURES 

2 l ° 0 0 ' 

2 2 ° 0 0 

2 3 ° 0 0 

2 4 ° 0 0 ' 

M I L E S 

L E G E N D 

D r u m m o n d Bas in showing reg iona l ant ic l ines ond syncl ines 
A n a k i e Inl ier 
R e t r e a t Grani te 
Kar in G r a n i t e at l i t t le depth 
A n a k i e M e t a m o r p h i c s at sha l low d e p t h 
Glendon G r a n i t e 
Locus of Bulgonunna V o l c a n i c ac t i v i t y 
Possib le g r a n i t e in Bowen Basin basement 
Thickening of sed iments n o r t h of Comet P l a t f o r m 
D e n i s o n Trough 
M i m o s a Syncl ine 
N o r t h l imit of Bowen Basin 
R e d c l i f f e Syncl ine 
P o s s i b l e hinge line wi th in b a s e m e n t 
M a c k e n z i e - D a w s o n Zone 
Postu la ted b a s i c in t rus ion at depth 
U r a n n a h Complex 
Proserp ine Graben and possib le o f f s h o r e extensions 
Structura l ly high area of P e r m i a n and Carboniferous s e d i m e n t s 
Styx Bas in and C a r m i l a Block 
S t r a t h m u i r Syncl ine 
Gogango Range A r e a 
Mar lborough Block and possible southern extension 
Postu la ted gran i te b a t h o l i t h s 
Possible Te r t i a ry sediments 

Major fau l ts 

o o 

R o l l i t t o n 

2 5 ° 0 0 ' 



MAGNETIC INTENSITY 

2B00 r-

BOUGUER ANOMALY 

BERESFORD 
GRAVITY 
RIDGE 

( 1 ) 

R E T R E A T 
GRAVITY 

LOW 
( 4 ) 

C L E R M O N T 
GRAVITY 

HIGHS 
( 3 ) WAT ER FOR D 

G R A V I T Y SPUR 
(9) 

GEOLOGY 
D R U M M O N D B A S I N A N A K I E I N L I E R B U L G O N U N N A 

8 L 0 C K 
W E S T E R N 

S H E L F 

Pebbly Creek Anticline Retreat Granite Karin Granite 

\ 

Maximum depth to 
top of granite 

TTT71 

20,000 

PLATE 9 
-i 5000 

H Z800 

-I 2600 

< 
2400 5 

2 

-A 2000 

F O L D E D Z O N E C O N N O R S R A N G E C A R M I L A BLOCK 

A R E A STYX BASIN 

Measures 

Beds 

Lower Bowen Volcanics 
(Intrusions present in this zone do 
not have related gravity anomalies) 

P R O F I L E E F 

MAGNETIC INTENSITY,BOUGUER ANOMALY 
AND GEOLOGICAL PROFILES ACROSS THE 

DRUMMOND BOWEN AND STYX BASINS 

( V e r t i c a l t c a l t t at t h o v n ) 

Geology after Veevers et al (1965) a Malone et al (1963) 
F55/B2-51 
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MAGNETIC INTENSITY 

BOUGUER A NOMA L Y 

C L E R M O N T 
G R A V I T Y HIGHS 

B E R E S F O R D G R A V I T Y ( 3 ) 

GEOLOGY 
D R U M M O N D BASIN A N A K I E I N L I E R DEN I SON TROUGH C O M E T P L A T F O R M MIMOSA S Y N C L I N E 

Pebbly Creeit Anticline Retreat Granite 

PLATE 12 

s < 

G O G A N G O 
G R A V I T Y HIGH 

( 3 4 ) 

D U A R I N G A G R A V I T Y 
HIGHS BOOLBURRA 

G R A V I T Y L O W S 
( 2 0 ) 

G R A N T L E I G H 
G R A V I T Y LOW 

( 3 5 ) 

W E S T W O O D G R A V I T Y 
HIGH 
( 3 3 ) 

BAJOOL G R A V I T Y 
LOW 
( 3 6 ) 

G L A D S T O N E G R A V I T Y 
P L A T E A U 

( 3 7 ) 

F O L D E D Z O N E M A C K E N Z I E - D A W S O N 
Z O N E 

GOGANGO R A N G E 
A R E A 

YARROL 8 A S I N 

Postulated ult ira-bosic 
intrusion at depth 

Bajool Granite 

SOUTH COAST S T R U C T U R A L 
HIGH 

+ + 
-»> * 

7 
• + + H 

7 7 

^ ^ ^ ^ 

Geology based on BMR seismic work 
(Robertson,1961) ( BMR geological mopping 
(Malone et al , 1963 •, Olgers et a l , 1964) and 
The Geology of Queensland (Hi l l ond Denmead, 1 960) 

P R O F I L E E K 

MAGNETIC INTENSITY, BOUGUER ANOMALY 
AND GEOLOGICAL PROFILES ACROSS THE 
DRUMMOND,BOWEN,AND YARROL BASINS 

10 20 MILES 

c al sea I e l as shown ) 
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E U N G E L L A G R A V I T Y RIDGE 
( 2 1 ) 

PLATE 7 

BOUGUER ANOMALY 

E U N G E L L A G R A V I T Y RIDGE 
( 2 1 ) 

C O L L I N S V I L L E 
G R A V I T Y LOW 

(16 ) 
G L E N D O N G R A V I T Y LOW 

( 6 ) 
< 

•10 -

B 

GEOLOGY 
B U L G O N U N N A VOLCANIC BLOCK BOWEN B A S I N 

S c a l e - ^ = 4 

Cbv j 
i 
t 

Ci 

LEGEND 

Tv Suttor Formation 
Pz /M i Granite 
Pz /Mib Bosic igneous intrusion 
Pbm Middle Bowen Beds 
Pbl Lower Bowen Volcanics 
Pc Collinsville Cool Measures 
Ci Granite 
Cbv Bulgonunna Volcanics 

(6) Gravity feature number 

Geology after M a l o n e et a l , I 9 6 2 

I I Cbv 
Pbl Pc 

_PbnT _ I I 

' 1 

U R A N N A H C O M P L E X 

Pz/Mi 

R 

i V" \ 

Pz/Mib 

P R O F I L E A B 

GRAVITY AND GEOLOGICAL PROFILES ACROSS THE 
NORTH BOWEN BASIN AND URANNAH COMPLEX 

( V t r t i c a l t c a l t s Ot •Mown) 

F 5 5 / B 2 - 4 9 



PLATE 8 
BOUGUER ANOMALY 

P R O S E R P I N E G R A V I T Y T R O U G H 
( 2 5 ) 

GEOLOGY 

0 

/ Body 3 ^^-^"^^^-"^Z/ 

5 5000 
' — - - 5 ° £ y " a — 

Body 1 

/ ^ ^ ^ e o ^ - ^ " ^ 

Bosement 

10,000 

LEGEND 

Observed gravity values 
Computed gravity values for the 
following density distr ibut ion: 

Body 1 2 - 3 0 g / c m J 

Body 2 2-40 " 
Body 3 2-30 •' 
Body 4 2 - 4 0 " 
Body 5 2 65 " 
Basement 2 -65 " 

Computed gravity volues for the 
following density d is t r ibut ion: 
Body 1 2 30 g / cm s 

Body 2 2 -30 
Body 3 2 30 
Body 4 2 30 
Body 5 2 -30 
Basement 2-65 

P R O F I L E CD 
GRAVITY AND GEOLOGICAL PROFILES 

ACROSS THE PROSERPINE GRABEN 

Geology based on seismic work by Ampol Exploration (Qld) Pty Ltd (1964a) 

( V e r t i c a l scales as shown) 

F 5 5 / B 2 - 5 0 



PLATE 10 
RESIDUAL BOUGUER ANOMALY 

^ \ M A C K E N Z I E - DAWSON G R A V I T Y LOW & 
\ f t ( 18) X / 

x O 
CO 
_1 

<t 
ID 

6 
j -10 
_) \ x * 

\ # d 
- 2 0 \ / 

° \ J / 0 

- 2 5 -
H 6 GEOLOGY H 

Body 1 

h-
LU 
LU 2000 \ ~—""""̂  / 

\ Body 2 / 

Basement \ / Basemen t 
V Body 3 / 
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