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ABSTRACT 
R e c o n n a i s s a n c e he l i cop te r gravi ty surveys by the B u r e a u of M i n e r a l R e s o u r c e s be tween 

1969 a n d 1972 cove red the s o u t h e r n two- th i rds of W e s t e r n A u s t r a l i a a n d t h e wes te rn p a r t 
of S o u t h Aus t r a l i a at a s ta t ion dens i ty of a t least 1 pe r 120 k m 2 . G r a v i t y p r o v i n c e s defined 
f r o m the surveys a re m a i n l y co r r e l a t ed wi th divis ions of the P r e c a m b r i a n shie ld . 

T h e A r c h a e a n P i l b a r a a n d Y i l g a r n C r a t o n s a re r ep resen ted by g rav i ty p rov inces of 
c o m p l e x c o n t o u r p a t t e r n , in wh ich loca l h ighs co r r e l a t e wi th g reens tone bel t s , and lows with 
g ran i t i c in t rus ions . T h e P i l b a r a C r a t o n is m u c h m o r e extens ive t h a n its exposed pa r t , as it 
inc ludes the b a s e m e n t of the P r o t e r o z o i c H a m e r s l e y Basin as well as t he P i l b a r a Block. 
T h e cen t ra l Y i lga rn C r a t o n is d iv ided in to t w o gravi ty p rov inces a long a s i n u o u s l ine ex t end ing 
b e t w e e n N o r s e m a n a n d W i l u n a . In the wes te rn p rov ince , in tense local g rav i ty h ighs a r e shor t 
a n d dis jointed and t r e n d m a i n l y n o r t h , w h e r e a s in t he eas te rn p rov ince , loca l h ighs a r e longer , 
t r end m a i n l y n o r t h - n o r t h w e s t , and a re of sma l l e r a m p l i t u d e and in tens i ty . 

T h e Y i l g a r n C r a t o n is flanked by e longa te gravi ty lows . O n e of t h e m cor re l a t e s wi th 
t he P e r t h Basin , bu t t he o t h e r s ex t end over P r e c a m b r i a n crys ta l l ine r o c k s a n d m u s t cor res ­
p o n d t o m a s s deficiencies w i th in the shield o r at dep th wi th in t he c rus t o r u p p e r m a n t l e . T h e 
d e e p gravi ty depress ion ove r the P e r t h Bas in is c o n t i n u o u s in to t he B y r o a n d C o o l c a l a l a y a 
Bas ins , ind ica t ing t h a t t hey a r e sub-bas ins of t he P e r t h r a t h e r t h a n t h e C a r n a r v o n Basin . 

G r a v i t y r idges b o r d e r i n g t h e P i l b a r a C r a t o n to the sou th a n d n o r t h e a s t a n d the Yi lga rn 
C r a t o n to t h e sou theas t a r e a t t r i bu t ed to P r o t e r o z o i c mob i l e bel ts c o n t a i n i n g dense me ta -
m o r p h i c rocks . D e n s e g ranu l i t e s c r o p o u t at F r a s e r R a n g e , o n t he s o u t h e a s t m a r g i n of the 
Y i l g a r n C r a t o n , w h e r e t he a m p l i t u d e of the gravi ty r idge is pa r t i cu l a r ly l a rge . A gravi ty r idge 
ove r the M u s g r a v e Block in S o u t h A u s t r a l i a is bel ieved to reflect a z o n e of re la t ive ly th in 
c rus t ; in tense local h ighs in t he west a re caused by bas ic in t rus ions of t he G i l e s C o m p l e x . 

G r a v i t y relief ove r the E u c l a Basin reflects m a i n l y la tera l dens i ty v a r i a t i o n s in the 
b a s e m e n t , except for a low in t h e sou thwes t e r n c o r n e r of S o u t h A u s t r a l i a , w h i c h can be 
co r r e l a t ed wi th the D e n m a n Bas in . F a r t h e r east , d iscre te h ighs ove r the G a w l e r Block a re 
a t t r i bu t ed to local c o n c e n t r a t i o n s of gneiss and a m p h i b o l i t e in a m a i n l y g ran i t i c b a s e m e n t . 
A b r o a d gravi ty depress ion ac ross the cen t ra l G a w l e r Block m a y be caused by a m a s s 
deficiency in the d e e p c rus t o r u p p e r m a n t l e . 

T h e Officer Basin in S o u t h Aus t r a l i a coincides r o u g h l y wi th a deep grav i ty depress ion . 
H o w e v e r , the k n o w n th ickness of s ed imen t s c a n n o t ent i re ly a c c o u n t for t h e dep res s ion , wh ich 
m u s t be pa r t l y due to a r eg iona l m a s s deficiency b e n e a t h the bas in . G r a v i t y ev idence suggests 
t h a t a b a s e m e n t r idge s e p a r a t e s the eas te rn a n d wes te rn p a r t s of t h e Officer Bas in . 

vii 
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PART A 

Reconnaissance gravity survey in 
southwest Western Australia, 1969 

A . R. FRASER 
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Fig. A l . Locat ion of 1969 
B M R gravity survey and of previous gravity surveys (excluding unsubsidised surveys ) . 



Al . INTRODUCTION 
T h e B u r e a u o f M i n e r a l R e s o u r c e s , G e o l o g y a n d G e o ­

p h y s i c s ( B M R ) e x t e n d e d t h e r e c o n n a i s s a n c e g r a v i t y 
c o v e r a g e of A u s t r a l i a b y c o n d u c t i n g t w o h e l i c o p t e r 
g r a v i t y s u r v e y s i n W e s t e r n A u s t r a l i a d u r i n g 1 9 6 9 . 
B o t h w e r e m a d e u n d e r c o n t r a c t t o B M R b y W o n g e l a 
G e o p h y s i c a l P t y L t d , u s i n g t h e ' ce l l m e t h o d ' , d e ­
s c r i b e d b y H a s t i e & W a l k e r ( 1 9 6 2 ) , t o e s t a b l i s h a 
g r i d o f g r a v i t y s t a t i o n s o v e r t h e s u r v e y a r e a s . T h e 
g r i d s p a c i n g w a s u n i f o r m l y a b o u t 11 k m , g i v i n g a 
m e a n s t a t i o n d e n s i t y o f o n e p e r 1 2 0 k m 2 . P a r t A of 
t h e B u l l e t i n d i s c u s s e s t h e r e s u l t s i n t h e s o u t h e r n a r e a 
( F i g . A l ) , i n w h i c h 4 0 7 0 0 0 k m 2 w a s s u r v e y e d o v e r 
t w e n t y - n i n e 1 : 2 5 0 0 0 0 S h e e t a r e a s u n d e r t h e s u p e r ­
v i s i o n of A . R . F r a s e r . T i e s w e r e m a d e t o p e r m a n ­
e n t l y m a r k e d s t a t i o n s of a p r e v i o u s p r i v a t e c o m p a n y 
s u r v e y in t h e P e r t h B a s i n . 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 s h o w n in P l a t e A l . 

T h e s u r v e y a r e a e x t e n d s o v e r t h r e e m a j o r s t r u c t u r a l 
e l e m e n t s of t h e s o u t h e r n p o r t i o n o f W e s t e r n A u s t r a l i a . 
T h e s e a r e : t h e P r e c a m b r i a n s h i e l d , c o n s i s t i n g p r i n c i ­
p a l l y of m e t a s e d i m e n t a r y a n d m e t a - i g n e o u s r o c k s , 
g r a n i t e , g r a n u l i t e , a n d g n e i s s ; t h e P e r t h B a s i n , o f 
P h a n e r o z o i c s e d i m e n t s ; a n d t h e E u c l a B a s i n , of C r e ­
t a c e o u s a n d T e r t i a r y s e d i m e n t s . N o n e w r e a d i n g s w e r e 
t a k e n in t h e s o u t h e r n p a r t of t h e P e r t h B a s i n , w h e r e 
e x i s t i n g c o v e r a g e w a s c o n s i d e r e d a d e q u a t e . 

A n e t w o r k o f g r a d e d r o a d s g a v e g o o d a c c e s s 
t h r o u g h o u t t h e s u r v e y a r e a a n d f a c i l i t a t e d t r a n s p o r t 
of t h e c r e w a n d f u e l . T h e l a r g e n u m b e r of t o w n s h i p s 
s c a t t e r e d t h r o u g h o u t t h e s u r v e y a r e a e n s u r e d g o o d 
c o m m u n i c a t i o n s a n d s u p p l y . I n s o m e a r e a s , t h e u s e 

of a h e l i c o p t e r h a d t o b e r e s t r i c t e d i n o r d e r t o a v o i d 
d i s t u r b i n g l i v e s t o c k o n f a r m s , a n d g r o u n d t r a n s p o r t 
w a s u s e d i n s t e a d . 

T h e s u r v e y a r e a e x t e n d s o v e r p a r t o f t h e G r e a t 
W e s t e r n P l a t e a u , w h i c h is o n e o f t h e m a j o r t o p o g r a p h i c 
f e a t u r e s o f t h e A u s t r a l i a n c o n t i n e n t . I n t h e w e s t , t h e 
p l a t e a u is s e p a r a t e d f r o m t h e S w a n L o w l a n d s b y t h e 
D a r l i n g S c a r p . R a i n f a l l is m o d e r a t e a n d u n i f o r m , a n d 
b o t h t h e p l a t e a u a n d s c a r p a r e w e l l d i s s e c t e d b y r i v e r s . 
T e r r a i n is m a i n l y u n d u l a t i n g o n t h e p l a t e a u e x c e p t i n 
t h e s o u t h , w h e r e p r o m i n e n t t o p o g r a p h i c f e a t u r e s i n c l u d e 
t h e S t i r l i n g , P o r o n g o r u p , a n d M o u n t B a r r e n R a n g e s . 
E l e v a t i o n s v a r y , g e n e r a l l y b e t w e e n 2 0 0 a n d 6 0 0 m , 
a l t h o u g h t h e h i g h e s t p o i n t i n t h e m u c h d i s s e c t e d S t i r l ­
i n g R a n g e is 1 1 0 9 m a b o v e s e a l e v e l . 

V e g e t a t i o n is m a i n l y l i g h t o n t h e p l a t e a u , a n d l a n d ­
i n g s p o t s f o r t h e h e l i c o p t e r w e r e l o c a t e d w i t h o u t d i f f i ­
c u l t y i n m o s t a r e a s . H o w e v e r , d e n s e s c r u b n e a r N o r s e ­
m a n a n d h e a v y t i m b e r n e a r P e m b e r t o n p r e v e n t e d 
h e l i c o p t e r a c c e s s , a n d s e v e r a l t r a v e r s e s w e r e m a d e 
a l o n g r o a d s i n s t e a d . 

S u m m a r i e s o f t h e g e o l o g y of t h e a r e a a n d p r e v i o u s 
g e o p h y s i c a l r e s u l t s w e r e p r e p a r e d f r o m i n f o r m a t i o n 
a v a i l a b l e u p t o 1 9 7 3 . O p e r a t i o n a l s t a t i s t i c s a n d a d e ­
s c r i p t i o n o f s u r v e y m e t h o d s a r e g i v e n i n a p p e n d i x e s 
( o n t h e a c c o m p a n y i n g m i c r o f i c h e ) . 

A cknowledgem en t 

I t h a n k t h e s ta f f of t h e B M R C a r t o g r a p h i c S e c t i o n 
w h o c o n t r i b u t e d t o t h e d r a w i n g of t h e i l l u s t r a t i o n s . 

A2. GEOLOGY 
T h e s u r v e y a r e a c o v e r s p a r t s of t h r e e m a j o r s t r u c ­

t u r a l d i v i s i o n s : t h e P e r t h B a s i n , t h e P r e c a m b r i a n 
s h i e l d , a n d t h e E u c l a B a s i n . T h e m a j o r d i v i s i o n s a n d 
s u b d i v i s i o n s a r e s h o w n i n P l a t e A 2 / C 2 . 

Perth Basin 

T h e o n s h o r e p a r t of t h e P e r t h B a s i n e x t e n d s f r o m 
t h e s o u t h c o a s t o f W e s t e r n A u s t r a l i a 9 5 0 k m t o t h e 
n o r t h ; it r a n g e s i n w i d t h f r o m 1 5 t o 9 0 k m a n d c o v e r s 
a n a r e a of 5 4 0 0 0 k m 2 . 

T h e e a s t e r n m a r g i n is t h e p r o m i n e n t D a r l i n g F a u l t , 
w h i c h s e p a r a t e s t h e P r e c a m b r i a n s h i e l d f r o m a t h i c k 
h a l f - g r a b e n o f s e d i m e n t s w h i c h m a y b e m o r e t h a n 
7 k m t h i c k i n t h e d e e p e r p a r t s . T h e w e s t e r n m a r g i n 
in t h e s o u t h is t h e D u n s b o r o u g h F a u l t , w h i c h s e p a r a t e s 
t h e b a s i n f r o m t h e N a t u r a l i s t e B l o c k o f U p p e r P r o ­
t e r o z o i c g r a n u l i t e a n d g n e i s s . S i g n i f i c a n t m o v e m e n t 
a l o n g t h e D a r l i n g F a u l t b e g a n i n t h e L a t e T r i a s s i c a n d 
c o n t i n u e d t h r o u g h o u t t h e J u r a s s i c a n d E a r l y C r e t a ­
c e o u s . T h e m a g n i t u d e o f t h e s t e e p g r a v i t y g r a d i e n t 
w h i c h e x t e n d s a l o n g t h e l e n g t h o f t h e D a r l i n g F a u l t 
i n d i c a t e s t h a t t h e v e r t i c a l t h r o w is v e r y l a r g e . T h i s is 
c o n f i r m e d b y s e i s m i c e v i d e n c e w h i c h s u g g e s t s t h a t 
d o w n t h r o w a l o n g t h e f a u l t n e a r P e r t h h a s b e e n a b o u t 
7 . 5 k m ( M a t h u r , 1 9 7 4 ) . T h i s m o v e m e n t h a s g i v e n r i s e 
t o a w e d g e o f P a l a e o z o i c a n d M e s o z o i c s e d i m e n t s , 
t h i c k e s t i n t h e e a s t o f t h e b a s i n , w i t h b a s e m e n t a n d 
s e d i m e n t s g e n e r a l l y d i p p i n g e a s t . T h e b a s i n c o n t a i n s 
a n u m b e r o f s u b s i d i a r y t r o u g h s a n d r i d g e s w h i c h 
g e n e r a l l y s t r i k e n o r t h . T w o d e e p t r o u g h s , w h e r e t h e 
s e d i m e n t a r y t h i c k n e s s m a y e x c e e d 7 k m , a r e c e n t r e d 
n e a r t h e t o w n s o f B u n b u r y a n d D a n d a r a g a n . 

I n t h e s o u t h o f t h e b a s i n , g e o p h y s i c a l e v i d e n c e a n d 
d r i l l i n g h a v e s h o w n t h a t t h o l e i i t i c b a s a l t o f C r e t a c e o u s 
a g e fills t h e v a l l e y s of a n a n c i e n t d r a i n a g e s y s t e m . T h e 
b a s a l t m a y h a v e b e e n e x t r u d e d i n a s s o c i a t i o n w i t h 
m o v e m e n t a l o n g t h e D a r l i n g F a u l t . 

T h e n a m e s o f w e l l s d r i l l e d i n t h e P e r t h B a s i n a r e 
l i s t e d in A p p e n d i x A 3 . 

Precambrian crystalline units 

T h i s a c c o u n t is l a r g e l y d r a w n f r o m p a p e r s b y P r i d e r 
( 1 9 6 5 ) , W i l s o n ( 1 9 6 9 ) , a n d M c C a l l ( 1 9 7 2 ) . I n f o r m a ­
t i o n o n r o c k a g e s is e x t r a c t e d f r o m w o r k s b y W i l s o n , 
C o m p s t o n , Je f f rey , & R i l e y ( 1 9 6 0 ) , C o m p s t o n & 
A n i e n s ( 1 9 6 8 ) , a n d A r r i e n s & L a m b e r t ( 1 9 6 9 ) , a n d 
t h e n a m e s of t e c t o n i c u n i t s a r e t h o s e s u g g e s t e d b y 
D a n i e l s & H o r w i t z ( 1 9 6 9 ) . 

T h e w e s t e r n p a r t o f t h e P r e c a m b r i a n s h i e l d c o n t a i n s 
t h e o l d e s t - k n o w n r o c k s i n A u s t r a l i a : g r a n i t e s a n d 
g n e i s s e s o l d e r t h a n 3 0 0 0 m . y . h a v e b e e n f o u n d i n t h e 
e x t e n s i v e A r c h a e a n t e r r a i n s , w h i c h a r e m a i n l y c o m ­
p o s e d o f r o c k s o l d e r t h a n 2 6 0 0 m . y . G e o l o g i c a l i n v e s ­
t i g a t i o n s h a v e l e d t o t h e d i v i s i o n o f t h e s h i e l d i n t o a 
n u m b e r o f t e c t o n i c u n i t s , e a c h o f w h i c h is c h a r a c t e r i s e d 
b y s o m e u n i f o r m i t y o f s t r u c t u r e , a g e , o r g e n e r a l r o c k 
t y p e . T h e s u b d i v i s i o n s o f t h e s h i e l d w h o l l y o r p a r t l y 
w i t h i n t h e s u r v e y a r e a a r e t h e Y i l g a r n B l o c k , t h e 
A l b a n y - F r a s e r P r o v i n c e , a n d t h e N a t u r a l i s t e B l o c k . 
E a c h o f t h e s e is d e s c r i b e d b e l o w . 

Yilgarn Block, T h i s b l o c k , c o m p o s e d m a i n l y o f 
A r c h a e a n r o c k s , is c h a r a c t e r i s e d b y l i n e a r g r e e n s t o n e 
b e l t s t r e n d i n g n o r t h e r l y t o n o r t h w e s t e r l y a n d e n c l o s e d 
w i t h i n a l a r g e e x p a n s e o f g r a n i t i c g n e i s s . T h e g r e e n -
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s t o n e b e l t s c o n s i s t o f c o m p l e x a s s o c i a t i o n s o f b a s i c a n d 
u l t r a b a s i c v o l c a n i c s a n d p e n e c o n t e m p o r a n e o u s s i l ls , 
o v e r l a i n b y c l a s t i c s e d i m e n t s a n d a c i d v o l c a n i c s a n d 
i n t r u d e d b y m a s s i v e g r a n i t e s . T h e b l o c k is i n t r u d e d b y 
e a s t e r l y t r e n d i n g n o r i t e d y k e s , m a i n l y i n t h e e a s t , a n d 
b y U p p e r P r o t e r o z o i c b a s i c d y k e s c l o s e t o i t s w e s t e r n 
m a r g i n . 

T h e g e o t e c t o n i c p a t t e r n a n d l i t h o l o g y o f t h e g r e e n -
s o n e b e l t s v a r y c o n s i d e r a b l y f r o m e a s t t o w e s t a c r o s s 
t h e Y i l g a r n B l o c k . T h e p r o n o u n c e d l i n e a r i t y o f t h e 
g r e e n s t o n e b e l t s i n t h e e a s t e r n p a r t o f t h e b l o c k g i v e s 
w a y t o a l e s s r e g u l a r d i s p o s i t i o n i n t h e w e s t , a n d , in 
c o n t r a s t t o t h e u l t r a b a s i c v o l c a n i c a n d s u b v o l c a n i c 
a s s e m b l a g e s i n t h e E a s t e r n G o l d f i e l d s a r e a n e a r K a l -
g o o r l i e , t h e u l t r a b a s i c s c l o s e t o t h e w e s t e r n m a r g i n 
o f t h e b l o c k t e n d t o b e c o a r s e l y c r y s t a l l i n e s e r p e n -
t i n i s e d h a r z b u r g i t e a n d d u n i t e . 

T h e l i t h o l o g i c a l v a r i a t i o n a c r o s s t h e Y i l g a r n B l o c k 
is r e f l e c t e d b y t h e k n o w n d i s t r i b u t i o n o f n i c k e l o c c u r ­
r e n c e s i n W e s t e r n A u s t r a l i a , A l l t h e i m p o r t a n t n i c k e l 
d e p o s i t s s o f a r d i s c o v e r e d a r 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 s a n d s h a l l o w - l e v e l i n t r u s i v e s o f t h e E a s t e r n 
G o l d f i e l d s , r a t h e r t h a n w i t h t h e m o r e c o a r s e - g r a i n e d 
u l t r a b a s i c s o f t h e w e s t e r n h a l f o f t h e Y i l g a r n B l o c k . 
M c C a l l ( 1 9 7 2 ) s u g g e s t e d t h a t t h e c h a n g e s s e e n f r o m 
e a s t t o w e s t a c r o s s t h e Y i l g a r n B l o c k r e f l e c t p r o g r e s ­
s i v e l y d e e p e r l e v e l s l a i d b a r e b y e r o s i o n , a n d t h a t , 
b e c a u s e o f p r e s s u r e c o n t r o l s o n s u l p h i d e m i n e r a l i s a ­
t i o n , i m p o r t a n t n i c k e l d e p o s i t s a r e c o n f i n e d t o t h e 
r e l a t i v e l y h i g h c r u s t a l z o n e i n t h e e a s t e r n p a r t o f t h e 
b l o c k . 

S m a l l r e m n a n t s o f f o r m e r s e d i m e n t a r y p l a t f o r m 
c o v e r s a r e p r e s e n t i n s o m e a r e a s o f t h e Y i l g a r n B l o c k . 
E l o n g a t e o u t l i e r s o f u n m e t a m o r p h o s e d P r o t e r o z o i c 
s e d i m e n t s l i e n e a r a n d p a r a l l e l t o t h e w e s t e r n , s o u t h e r n , 
a n d s o u t h e a s t e r n m a r g i n s of t h e Y i l g a r n B l o c k , a n d 
i n C O L L I E , W I D G I E M O O L T H A , a n d C U N D E E -
L E E * t h e r e a r e s m a l l o u t l i e r s o f P e r m i a n s e d i m e n t s . 
M i n o r T e r t i a r y a n d R e c e n t d e p o s i t s o c c u r a t o t h e r 
l o c a l i t i e s . 

Alb any-Fraser Province. A l o n g t h e s o u t h c o a s t of 
t h e w e s t e r n p a r t o f W e s t e r n A u s t r a l i a , P r e c a m b r i a n 
r o c k s s t r i k e e a s t - n o r t h e a s t e r l y , i n m a r k e d d i s c o r d a n c e 
w i t h t h e n o r t h - n o r t h w e s t e r l y s t r u c t u r a l t r e n d i n t h e 
a d j o i n i n g Y i l g a r n B l o c k . F a r t h e r e a s t , t h e t r e n d s w i n g s 
t o t h e n o r t h e a s t a n d t h e p r o v i n c e is s e p a r a t e d f r o m 
t h e Y i l g a r n B l o c k b y t h e n o r t h e a s t e r l y s t r i k i n g F r a s e r 
F a u l t . R o c k s w i t h i n t h e A l b a n y - F r a s e r P r o v i n c e a r e of 
P r o t e r o z o i c a g e a n d a r e t h e r e f o r e s u b s t a n t i a l l y y o u n g e r 
t h a n t h e A r c h a e a n r o c k s o f t h e Y i l g a r n B l o c k . 

T h e r o c k s a l o n g t h e s o u t h c o a s t c o n s i s t p r i n c i p a l l y 
o f g r a n i t i c g n e i s s e s w h i c h a r e l i t h o l o g i c a l l y s i m i l a r t o 
t h e r o c k s o f t h e s o u t h w e s t p a r t o f t h e Y i l g a r n B l o c k . 
N e a r t h e e a s t e r n e n d o f t h e p r o v i n c e , q u a r t z i t e a n d 
a s s o c i a t e d m e t a s e d i m e n t s , t o g e t h e r w i t h c o a r s e g n e i s s i c 
a c i d i c a n d b a s i c r o c k s o f t h e g r a n u l i t e f a c i e s , c r o p 
o u t . T h e s e i n c l u d e r o c k s o f t h e M o u n t R a g g e d B e l t , 
1 6 0 k m e a s t - n o r t h e a s t o f E s p e r a n c e , w h i c h a r e p o s ­
s i b l y t h e o l d e s t i n t h e A l b a n y - F r a s e r P r o v i n c e ( P r i d e r , 
1 9 6 5 ) . G r a n i t e b o d i e s e n c l o s e d w i t h i n g r a n i t i c g n e i s s e s 
a r e e x p o s e d n e a r A l b a n y , P o r o n g o r u p R a n g e , E s p e ­
r a n c e , D u k e o f O r l e a n s B a y , a n d a t m a n y o t h e r 
l o c a l i t i e s . T h e y a r e o f t w o d i s t i n c t t y p e s — a n o l d e r 
c o a r s e r p o r p h y r i t i c a d a m e l i i t e , a n d a y o u n g e r e v e n -
g r a i n e d m i c r o g r a n i t e w h i c h i n t r u d e s a s si l ls i n t h e 

* T h r o u g h o u t th is Bul le t in , t he n a m e s of 1:250 00 Sheet 
a r ea s a r e p r i n t e d in cap i t a l le t ters to d is t inguish t h e m 
f r o m p lace n a m e s . 

c o a r s e r t y p e . T u r e k & S t e p h e n s o n ( 1 9 6 6 ) d e s c r i b e d 
t h e g r a n i t e n e a r A l b a n y a s b e i n g o f a n a t e c t i c o r r h e o -
m o r p h i c o r i g i n . 

B e t w e e n t h e w e s t e r n p a r t o f R A V E N S T H O R P E a n d 
t h e w e s t e r n p a r t of M O U N T B A R K E R l ies a d i s c o n ­
t i n u o u s b e l t o f M i d d l e P r o t e r o z o i c s e d i m e n t s . T h e 
b e l t e v i d e n t l y c o i n c i d e s w i t h t h e j u n c t i o n b e t w e e n t h e 
Y i l g a r n B l o c k a n d t h e A l b a n y - F r a s e r P r o v i n c e , a s 
A r c h a e a n g r a n i t e a n d g n e i s s c r o p o u t t o t h e n o r t h o f 
t h e b e l t , a n d P r o t e r o z o i c h i g h - g r a d e m e t a m o r p h i c s a n d 
g r a n i t e s t o t h e s o u t h . M o u n t B a r r e n , n e a r t h e e a s t e r n 
e n d o f t h e b e l t , is c o m p o s e d o f c o n t o r t e d c h l o r i t e -
m u s c o v i t e s c h i s t s , a l l o f w h i c h s t r i k e e a s t - n o r t h e a s t e r l y 
a n d d i p s t e e p l y t o t h e s o u t h . A t t h e w e s t e r n e x t r e m i t y 
o f t h e b e l t , t h e S t i r l i n g R a n g e r i s e s a b r u p t l y f r o m a 
flat p l a i n ; i t is c o m p o s e d o f f l a t - l y i n g l o w - g r a d e m e t a -
s e d i m e n t a r y r o c k s s u c h a s s l a t e , s c h i s t , q u a r t z i t e , a n d 
p h y l l i t e , w h i c h h a v e b e e n i n t r u d e d b y d o l e r i t e d y k e s . 
T h e r e l a t i o n b e t w e e n t h e S t i r l i n g R a n g e a n d M o u n t 
B a r r e n m e t a s e d i m e n t s is n o t c l e a r . T h e r e is n o p h y s i c a l 
l i n k b e t w e e n t h e t w o s y s t e m s , a t l e a s t i n o u t c r o p . K a y 
( 1 9 6 2 ; c i t e d b y P r i d e r , 1 9 6 5 ) s u g g e s t e d t h a t t h e 
S t i r l i n g R a n g e a n d M o u n t B a r r e n b e d s , a n d t h e m e t a ­
s e d i m e n t s b e t w e e n t h e m , w e r e d e p o s i t e d s i m u l t a n e o u s l y 
i n a n e a s t e r l y t r e n d i n g g e o s y n c l i n a l b e l t . 

T u r e k & S t e p h e n s o n ( 1 9 6 6 ) u s e d i s o t o p i c a g e 
e v i d e n c e i n a t t e m p t i n g t o c l a r i f y t h e s t r a t i g r a p h i c r e ­
l a t i o n b e t w e e n t h e S t i r l i n g R a n g e b e d s a n d t h e g n e i s s i c 
c o m p l e x t o t h e s o u t h , a n d t o e x p l a i n w h y t h e l o w -
g r a d e m e t a s e d i m e n t s o f t h e S t i r l i n g R a n g e l i e i n s u c h 
c l o s e p r o x i m i t y t o h i g h - g r a d e m e t a m o r p h i c r o c k s t h a t 
a r e y o u n g e r . T h e y c o n c l u d e d t h a t t h e S t i r l i n g R a n g e 
b e d s w e r e m e t a m o r p h o s e d d u r i n g t h e t h r u s t i n g f r o m 
t h e s o u t h of t h e h i g h - g r a d e m e t a m o r p h i c s t h a t n o w 
l ie a d j a c e n t t o t h e S t i r l i n g R a n g e . S u c h a m o v e m e n t 
c o u l d h a v e b e e n a m a r g i n a l d i s l o c a t i o n r e l a t e d t o e r o ­
g e n i c a c t i v i t y f a r t h e r s o u t h . 

N e a r t h e t o w n o f R a v e n s t h o r p e , g r e e n s t o n e s a n d 
w h i t e s t o n e s f o r m a s m a l l g e o s y n c l i n a l r e m n a n t e m ­
b e d d e d i n g r a n i t i c g n e i s s . T h i s s t r u c t u r e , k n o w n a s 
t h e R a v e n s t h o r p e S y s t e m ( S o f o u l i s , 1 9 5 8 ) , e x t e n d s 
s o u t h e a s t f r o m M o u n t S h o r t t o K u n d i p , w h e r e t h e 
a x i s is d e f l e c t e d t o t h e w e s t - s o u t h w e s t a n d f o l l o w s t h e 
g e n e r a l d i r e c t i o n of t h e c o a s t . 

I n t h e e a s t e r n p a r t of t h e A l b a n y - F r a s e r P r o v i n c e 
a l i n e a r b e l t of h i g h - g r a d e m e t a m o r p h i c r o c k s e x t e n d s 
n o r t h e a s t w a r d s a l o n g t h e s o u t h e a s t e r n m a r g i n o f t h e 
Y i l g a r n B l o c k . T h e b e l t p a s s e s t h r o u g h F r a s e r R a n g e 
a n d a d j o i n i n g r e g i o n s o f t h e F r a s e r B l o c k , w h i c h 
W i l s o n ( 1 9 6 9 ) d e s c r i b e d a s ' c o m p o s e d m a i n l y o f b a s i c 
p y r o x e n e g r a n u l i t e s , m a n y of w h i c h a p p e a r t o h a v e 
b e e n d e r i v e d f r o m b a s a l t s . . . ' . A c i d i c a n d b a s i c 
g a r n e t - b e a r i n g g r a n u l i t e s a r e p r e s e n t t o t h e w e s t o f 
F r a s e r R a n g e ; a c i d g r a n u l i t e a n d n a r r o w a n o r t h o s i t e 
l a y e r s a r e p r e d o m i n a n t i n s o m e a r e a s t o t h e e a s t . A n 
e x t e n s i v e f l a t - l y ing o l i v i n e g a b b r o s h e e t c u t s t h e g r a n u ­
l i t e , a n d i n p l a c e s h a s b e e n c o n v e r t e d t o s p i n e l - b e a r i n g 
m e t a g a b b r o a n d p y r o x e n e g r a n u l i t e . T h e m e t a m o r p h i c 
b e l t is s e p a r a t e d f r o m t h e g n e i s s a n d g r a n i t e o f t h e 
s o u t h e a s t e r n Y i l g a r n B l o c k b y t h e F r a s e r F a u l t , a c r o s s 
w h i c h t h e r e is a B o u g u e r a n o m a l y g r a d i e n t o f u p t o 
1 0 m G a l / k m . W i l s o n ( 1 9 6 9 ) i n t e r p r e t e d s o m e m i n o r 
s t r u c t u r e s w i t h i n t h e g r a n u l i t e a s e v i d e n c e t h a t t h e 
F r a s e r F a u l t is a r e v e r s e f a u l t w i t h a s t r o n g s i n i s t r a l 
t r a n s c u r r e n t c o m p o n e n t . 

N o firm h y p o t h e s e s h a v e b e e n p u t f o r w a r d t o e x p l a i n 
t h e e v o l u t i o n of t h e m e t a m o r p h i c b e l t , b u t g e o c h r o n o -
l o g i c a l e v i d e n c e p l a c e s c o n s t r a i n t s o n a n y p r o p o s e d 
m e c h a n i s m of e v o l u t i o n . A g e d e t e r m i n a t i o n s b y 
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A r r i e n s & L a m b e r t ( 1 9 6 9 ) o n 17 g r a n u l i t e s a m p l e s 
f r o m F r a s e r R a n g e g a v e a n i s o c h r o n o f u n u s u a l l y h i g h 
p r e c i s i o n , s u g g e s t i n g t h a t m e t a m o r p h i s m w a s e i t h e r 
s h o r t - l i v e d , o r p r o l o n g e d b u t c e a s e d a b r u p t l y . F a c e d 
w i t h t h e s e c o n s t r a i n t s , A r r i e n s & L a m b e r t c o n c l u d e d 
t h a t t h e m a i n g e o l o g i c a l a l t e r n a t i v e s a r e : ' d e p o s i t i o n 
o f g e o s y n c l i n a l s e d i m e n t s , p r o b a b l y m o s t l y of c o n ­
t e m p o r a n e o u s v o l c a n i c o r i g i n , f o l l o w e d b y o r o g e n i c , 
d e e p - s e a t e d , g r a n u l i t e - f a c i e s m e t a m o r p h i s m a n d up l i f t , 
a l l w i t h i n a f e w h u n d r e d m i l l i o n y e a r s ; o r d e e p - s e a t e d 
a n d p o s s i b l y p r o l o n g e d r e w o r k i n g u n d e r g r a n u l i t e -
f a c i e s o f o l d e r c r u s t a l r o c k s . . . e n d i n g w i t h r a p i d 
u p l i f t ' . 

Naturaliste Block. T h i s is a n a r r o w s t r i p of h i g h -
g r a d e m e t a m o r p h i c r o c k s f o r m i n g a n o u t l y i n g p a r t of 

t h e s h i e l d a l o n g t h e w e s t e r n m a r g i n of t h e s o u t h e r n 
P e r t h B a s i n . I t c o n s i s t s p r e d o m i n a n t l y of g n e i s s a n d 
g r a n u l i t e a b o u t 6 5 0 m . y . o l d ( C o m p s t o n & A r r i e n s , 
1 9 6 8 ) . 

Eucla Basin 
T h e E u c l a B a s i n is b r o a d a n d s h a l l o w , a n d c o n t a i n s 

s e v e r a l h u n d r e d m e t r e s of T e r t i a r y a n d C r e t a c e o u s 
s e d i m e n t s o v e r l y i n g a b a s e m e n t w h i c h is v a r i o u s l y 
c o m p o s e d of P r e c a m b r i a n , C a m b r i a n , a n d P e r m i a n 
r o c k s . I t s l a n d w a r d m a r g i n r o u g h l y c o i n c i d e s w i t h t h e 
k n o w n l imi t o f m a r i n e T e r t i a r y d e p o s i t i o n n o r t h of 
t h e G r e a t A u s t r a l i a n B i g h t a n d e n c l o s e s a n a r e a of 
a b o u t 192 0 0 0 k m 2 . T h e s e d i m e n t s a r e m a i n l y o r g a n i c 
l i m e s t o n e w i t h m i n o r c a r b o n a c e o u s si l t , q u a r t z s a n d , 
a n d c o n g l o m e r a t e . 

A3. PREVIOUS GEOPHYSICAL RESULTS 
N u m e r o u s g e o p h y s i c a l s u r v e y s h a v e b e e n c a r r i e d o u t 

w i t h i n t h e s u r v e y a r e a b y B M R , t h e G e o l o g i c a l S u r v e y 
o f W e s t e r n A u s t r a l i a , a n d m i n i n g a n d o i l e x p l o r a t i o n 
c o m p a n i e s . T h e s u r v e y s f o r w h i c h i n f o r m a t i o n is a v a i l ­
a b l e a r e l i s t ed in A p p e n d i x A 3 a n d t h e i r l o c a t i o n s a r e 
s h o w n in F i g u r e s A l , A 2 , a n d A 3 . T h e m a j o r r e s u l t s 
o f 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 t h a t h a v e s o m e r e l e ­
v a n c e t o t h e p r e s e n t i n v e s t i g a t i o n a r e d i s c u s s e d b e l o w . 

Gravity surveys 

G r a v i t y s u r v e y s h a v e b e e n m a d e in t h e P e r t h B a s i n 
b y B M R a n d W e s t A u s t r a l i a n P e t r o l e u m P t y L t d 
( W A P E T ) , a n d a c r o s s t h e P r e c a m b r i a n s h i e l d a n d 
E u c l a B a s i n b y B M R . E v e r i n g h a m ( 1 9 6 5 a ) h a s m a d e 
a r e g i o n a l g r a v i t y s u r v e y o f t h e s o u t h e r n p a r t o f t h e 
P r e c a m b r i a n s h i e l d . 

A n e x t e n s i v e g r a v i t y s u r v e y b y B M R in 1 9 5 1 a n d 
1 9 5 2 ( T h y e r & E v e r i n g h a m , 1 9 5 6 ) i n d i c a t e d t h a t t h e 
P e r t h B a s i n is a s s o c i a t e d w i t h a r e g i o n a l g r a v i t y d e p r e s ­
s i o n o f l a r g e m a g n i t u d e a n d a r e a l e x t e n t . T h e g r a v i t y 
d e p r e s s i o n w a s i n t e r p r e t e d a s t h e e x p r e s s i o n of a n a c ­
c u m u l a t i o n of l i gh t s e d i m e n t s , u p t o 1 0 k m t h i c k in 
p l a c e s . 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 l o n g t h e 
f l anks o f t h e g r a v i t y d e p r e s s i o n w e r e a t t r i b u t e d t o 
n o r m a l f a u l t s s e p a r a t i n g t h e b a s i n f r o m t h e P r e c a m ­
b r i a n s h i e l d . T h e D a r l i n g a n d D u n s b o r o u g h F a u l t s , in 
p a r t i c u l a r , s h o w u p a s p r o m i n e n t g r a d i e n t s in t h e 
g r a v i t y f ield. 

R e g i o n a l g r a v i t y t r a v e r s e s a c r o s s t h e P r e c a m b r i a n 
s h i e l d a n d E u c l a B a s i n w e r e s u r v e y e d in 1 9 5 4 ( G u n s o n 
& v a n d e r L i n d e n , 1 9 5 6 ) . T h e m o s t p r o m i n e n t B o u g u e r 
a n o m a l y f e a t u r e of t h e p ro f i l e s is a s t e e p - s i d e d h i g h 
o f 1 2 0 m G a l a m p l i t u d e a c r o s s t h e F r a s e r R a n g e . A 
s i m i l a r b u t s m a l l e r 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 
2 2 0 k m e a s t o f K a l g o o r l i e . T h e c e n t r e of t h i s f e a t u r e 
is o n a l i n e p r o j e c t e d n o r t h e a s t f r o m t h e F r a s e r R a n g e . 
I n t h e Y i l g a r n B l o c k , i n t e n s e l o c a l g r a v i t y h i g h s w e r e 
m e a s u r e d o v e r t h e g r e e n s t o n e b e l t s , a n d l o w s o v e r 
g r a n i t e s . G r a v i t y f e a t u r e s in t h e E u c l a B a s i n w e r e 
c o n s i d e r e d t o b e m a i n l y t h e e x p r e s s i o n s of d e n s i t y 
v a r i a t i o n s w i t h i n t h e b a s e m e n t . 

E v e r i n g h a m ( 1 9 6 5 a ) t o o k g r a v i t y m e a s u r e m e n t s 
a l o n g a n e t w o r k o f r o a d s in t h e s o u t h e r n p a r t of t h e 
P r e c a m b r i a n s h i e l d in W e s t e r n A u s t r a l i a . T h e m a i n 
g r a v i t y f e a t u r e s r e v e a l e d w e r e : a n a r e a of p o s i t i v e 
B o u g u e r a n o m a l y i n t h e s o u t h w e s t c o r n e r of t h e s h i e l d ; 
e l o n g a t e g r a v i t y d e p r e s s i o n s a l o n g t h e w e s t e r n , 
s o u t h e r n , a n d s o u t h e a s t e r n m a r g i n s of t h e Y i l g a r n 
B l o c k ; a m a j o r g r a v i t y r i d g e a s s o c i a t e d w i t h b a s i c 
g r a n u l i t e in t h e F r a s e r R a n g e a r e a ; a n d r e s i d u a l g r a v i t y 

h i g h s a n d l o w s c o r r e s p o n d i n g r e s p e c t i v e l y t o g r e e n ­
s t o n e be l t s a n d g r a n i t e s in t h e Y i l g a r n B l o c k . E v e r ­
i n g h a m ( 1 9 6 5 a ) a t t r i b u t e d t h e r e g i o n a l l y h i g h B o u ­
g u e r a n o m a l y field in t h e s o u t h w e s t o f t h e s h i e l d t o 
t h e u n u s u a l s h a l l o w n e s s o f a d e n s e l o w e r c r u s t a l l a y e r . 
H e i n t e r p r e t e d t h e e l o n g a t e g r a v i t y d e p r e s s i o n s s o u t h 
a n d s o u t h e a s t of t h e Y i l g a r n B l o c k as t h e e x p r e s s i o n s 
o f t h e g r a n i t i c c o r e s o f f o r m e r o r o g e n i c z o n e s . 

Magnetic surveys 
B M R h a s m a d e a e r o m a g n e t i c s u r v e y s o v e r t h e P e r t h 

B a s i n a n d P r e c a m b r i a n s h i e l d . 
A s u r v e y o f t h e P e r t h B a s i n in 1 9 5 7 ( Q u i l t y , 1 9 6 3 ) 

c o n f i r m e d t h a t t h e P e r t h B a s i n c o n s i s t s o f a d e e p 
e l o n g a t e b a s e m e n t t r o u g h fi l led w i t h s e d i m e n t s . T h e 
m a x i m u m t h i c k n e s s of t h e s e d i m e n t s w a s e s t i m a t e d t o 
e x c e e d 8 k m . T h e m a g n e t i c c o n t o u r s r e v e a l a n u m b e r 
of i n t r a b a s i n a l f e a t u r e s i n c l u d i n g s u b s i d i a r y b a s e m e n t 
r i d g e s , o f t e n n e a r a n d p a r a l l e l t o t h e m a r g i n s of t h e 
t r o u g h , a n d n e a r - s u r f a c e b a s a l t in t h e s o u t h e r n p a r t 
of t h e b a s i n . 

B M R a e r o m a g n e t i c s u r v e y s h a v e c o v e r e d a n u m b e r 
o f a d j o i n i n g 1 : 2 5 0 0 0 0 S h e e t a r e a s i n t h e Y i l g a r n 
B l o c k ( F i g . A 2 ) . T r e n d s in t h e m a g n e t i c c o n t o u r p a t ­
t e r n a r e c l o s e l y a s s o c i a t e d w i t h s t r u c t u r a l t r e n d s in t h e 
g r e e n s t o n e s a n d w h i t e s t o n e s . T h e c o n t o u r s i n d i c a t e t h a t 
t h e g r e e n s t o n e b e l t s a r e g e n e r a l l y a l i g n e d n o r t h - n o r t h ­
w e s t , p a r a l l e l t o t h e m a i n a x e s of f o l d i n g . E a s t - t r e n d i n g 
m a g n e t i c l i n e a m e n t s a r e a l s o p r e s e n t , a n d p r o b a b l y 
c o r r e s p o n d t o b a s i c i n t r u s i v e s t h a t o c c u p y f i s sures p r o ­
d u c e d b y s u b s i d i a r y c r o s s - f o l d i n g . 

Seismic surveys 
W i t h t h e e x c e p t i o n of a d e e p c r u s t a l r e f l e c t i on a n d 

r e f r a c t i o n s u r v e y of t h e P r e c a m b r i a n s h i e l d b y B M R , 
al l s e i s m i c s u r v e y s h a v e b e e n in t h e P e r t h B a s i n . M o s t 
of t h e s e i s m i c s u r v e y s b y p r i v a t e c o m p a n i e s w e r e a i m e d 
a t l o c a t i n g s t r u c t u r a l t r a p s f o r p e t r o l e u m a c c u m u l a ­
t i o n a n d a r e of o n l y l o c a l i n t e r e s t in t h e a n a l y s i s of 
t h e g r a v i t y r e s u l t s . T h e B M R s u r v e y s , h o w e v e r , d i d 
p r o v i d e i n f o r m a t i o n o n t h e m o r e r e g i o n a l s t r u c t u r e s 
of t h e b a s i n . 

T h e m a i n t r a v e r s e l i ne o f t h e G i n g i n s e i s m i c s u r v e y 
( V a l e , 1 9 6 6 ) c r o s s e d t h e c e n t r e of t h e m a j o r g r a v i t y 
d e p r e s s i o n of t h e P e r t h B a s i n . A s e d i m e n t a r y t h i c k n e s s 
in e x c e s s of 5 k m w a s i n t e r p r e t e d a n d a d e e p - s e a t e d 
a n t i c l i n e , t h e G i n g i n Ant ic l ine- , w a s r e v e a l e d . 

T h e B u l l s b r o o k s e i s m i c s u r v e y ( W a l k e r & J o n e s , 
1 9 6 6 ) l o c a t e d a m a j o r a n t i c l i n e b e n e a t h a s y n c l i n a l 
s e q u e n c e 2 k m t h i c k . T h e a n t i c l i n e is p o s s i b l y t h e 
s o u t h e r n p a r t of t h e G i n g i n A n t i c l i n e . 
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T h e R o c k i n g h a m - M u n d i j o n g s e i s m i c s u r v e y ( M o s s , 
1 9 6 2 ) s h o w e d t h a t a s e d i m e n t a r y s e q u e n c e a t l e a s t 
4 k m t h i c k a b u t s o l d e r r o c k s o n a p l a n e t h a t d i p s 6 0 ° 
t o t h e w e s t a n d c u t s t h e s u r f a c e s o m e d i s t a n c e in f r o n t 
o f t h e D a r l i n g S c a r p . T h i s s u g g e s t s t h a t t h e D a r l i n g 
F a u l t is a n o r m a l f a u l t a t M u n d i j o n g , b u t it a p p e a r s 
t o c o n t r a d i c t t h e r e s u l t s o f t h e C o o k e r n u p s e i s m i c 
s u r v e y ( V a l e & M o s s , 1 9 6 2 ) , w h i c h i n d i c a t e t h a t P e r t h 
B a s i n s e d i m e n t s a t d e p t h m a y c o n t i n u e e a s t of t h e 
D a r l i n g S c a r p . If t h e D a r l i n g F a u l t is n o r m a l , t h e 
r e f l e c t i o n s r e c o r d e d e a s t o f t h e D a r l i n g S c a r p c o u l d 
b e a s s o c i a t e d w i t h l o c a l s h e a r z o n e s r a t h e r t h a n w i t h 
o v e r t h r u s t i n g a l o n g t h e D a r l i n g F a u l t p l a n e . 

T h e B u s s e l t o n s e i s m i c s u r v e y ( L o d w i c k , 1 9 6 2 ) 
s h o w e d t h e s e d i m e n t a r y t h i c k n e s s t o b e a t l e a s t 2 . 5 
k m i n t h e s o u t h e r n p a r t o f t h e P e r t h B a s i n . S e v e r a l 
m a j o r f a u l t s w e r e r e v e a l e d . 

Deep crustal studies 

S e i s m i c r e f l e c t i o n , s e i s m i c r e f r a c t i o n , a n d g r a v i t y 
d a t a h a v e b e e n u s e d f o r t h e p u r p o s e of d e t e r m i n i n g 
t h e c r u s t a l s t r u c t u r e of s o u t h w e s t e r n A u s t r a l i a . 

F r o m s e i s m i c r e f r a c t i o n d a t a c o l l e c t e d a t M u n d a r -
i n g G e o p h y s i c a l O b s e r v a t o r y s i n c e 1 9 5 9 , E v e r i n g h a m 
( 1 9 6 5 b ) h a s s h o w n t h a t t h e s o u t h w e s t e r n p a r t of W e s ­
t e r n A u s t r a l i a h a s a n u n u s u a l a n d c o m p l e x c r u s t a l 
s t r u c t u r e . U n d e r t h e P e r t h B a s i n a n d t h e i m m e d i a t e l y 
a d j o i n i n g s h i e l d a r e a , t h e c r u s t is a n o m a l o u s l y t h i c k 
( 4 2 - 4 6 k m ) a n d c o n s i s t s o f t w o n o n - s e d i m e n t a r y 
l a y e r s : a n u p p e r l a y e r o f v e l o c i t y 6 . 1 8 k m / s , a n d a 
l o w e r l a y e r o f v e l o c i t y 7 . 2 4 k m / s ; t h e v e l o c i t y of t h e 
u p p e r m a n t l e in t h i s r e g i o n is a b o u t 8 . 4 8 k m / s . T h e 
c r u s t a l s t r u c t u r e a n d m a n t l e v e l o c i t y c h a n g e f r o m w e s t 
t o e a s t a c r o s s t h e s h i e l d : in t h e e a s t e r n p a r t of t h e 
s h i e l d , t h e c r u s t a l t h i c k n e s s is n o r m a l f o r a c o n t i n e n t a l 
r e g i o n ( 3 5 k m ) a n d t h e l o w e r c r u s t a l l a y e r a p p e a r s 
t o b e a b s e n t ; in a d d i t i o n , t h e m a n t l e v e l o c i t y is s l i g h t l y 
l o w e r ( 8 . 2 1 k m / s ) t h a n i n t h e w e s t . 

E v e r i n g h a m ( 1 9 6 5 b ) s u g g e s t e d t h a t t h e l o c u s o f 
t h e c r u s t a l , a n d p o s s i b l y u p p e r m a n t l e , c h a n g e is t h e 
Y a n d a n o o k a / C a p e R i c h e L i n e a m e n t ( F i g . A 4 ) . T h i s 
is a n o r t h - n o r t h w e s t - t r e n d i n g l i ne a c r o s s w h i c h r e g i o n a l 
c h a n g e s i n g r a v i t y , g e o m o r p h o l o g y , a n d g e o l o g y t a k e 
p l a c e ; it c o i n c i d e s in p a r t w i t h a z o n e o f a c t i v e s e i s -
m i c i t y . 

M a t h u r ( 1 9 7 4 ) h a s u s e d t h e r e s u l t s of a d e e p c r u s t a l 
r e f l e c t i o n s u r v e y b y B M R , as w e l l a s s e i s m i c r e f r a c ­
t i o n a n d g r a v i t y d a t a , in a n a t t e m p t t o d e t e r m i n e t h e 
n a t u r e a n d s t r u c t u r e of t h e c r u s t a n d u p p e r m a n t l e i n 
s o u t h w e s t e r n A u s t r a l i a . H i s c o n c l u s i o n s d i f fe r in s o m e 
r e s p e c t s f r o m t h o s e o f E v e r i n g h a m ( 1 9 6 5 b ) . W h e r e a s 
E v e r i n g h a m c o n c l u d e d t h a t t h e c r u s t c o n s i s t s o f t w o 
m a i n l a y e r s in t h e w e s t e r n p a r t of t h e s h i e l d a n d o n e 
in t h e e a s t , a c r u s t a l m o d e l c o m p u t e d b y M a t h u r 
( 1 9 7 4 ) s h o w s t h r e e l a y e r s in t h e w e s t e r n s h i e l d a r e a 

W A / B 2 - 3 4 A - 1 A 

Fig. A 4 . Features of the Y a n d a n o o k a / C a p e Riche 
Lineament. 

a n d t w o in t h e e a s t . T h e u p p e r t w o l a y e r s h a v e v e l o ­
c i t i e s o f 6 . 1 2 a n d 6 . 6 7 k m / s a n d p r o b a b l y c o r r e s p o n d 
t o E v e r i n g h a m ' s u p p e r l a y e r , w h i c h h a s a v e l o c i t y o f 
6 . 1 8 k m / s . T h e b a s a l c r u s t a l l a y e r of M a t h u r h a s a 
v e l o c i t y o f 7 . 4 2 k m / s , t h i c k e n s s u b s t a n t i a l l y f r o m e a s t 
t o w e s t , a n d p r o b a b l y c o r r e s p o n d s t o E v e r i n g h a m ' s 
7 . 2 4 k m / s l o w e r c r u s t a l l a y e r . M a t h u r ' s m e a s u r e m e n t s 
o f t h e t o t a l c r u s t a l t h i c k n e s s — 3 4 k m in t h e e a s t of 
t h e s h i e l d a n d 4 4 k m i n t h e w e s t — a r e s i m i l a r t o t h o s e 
o f E v e r i n g h a m . M a t h u r s u g g e s t e d t h a t t h e c r u s t t h i n s 
f r o m 4 4 k m n e a r P e r t h t o 3 4 k m o f f s h o r e f r o m A l b a n y , 
a n d f r o m 3 4 k m n e a r K a l g o o r l i e t o a b o u t 3 2 k m 
n e a r t h e w e s t e r n e n d o f t h e G r e a t A u s t r a l i a n B i g h t . 
T h e r e is s o m e e v i d e n c e f o r a v e r t i c a l d i s p l a c e m e n t 
( d o w n t o t h e w e s t ) o f 1 o r 2 k m a l o n g t h e F r a s e r 
F a u l t . 

A4. DESCRIPTION AND INTERPRETATION OF GRAVITY RESULTS 
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 s h o w n in P l a t e A l . 

S u r v e y s t a t i s t i c s a n d p r o c e d u r e s a r e g i v e n in A p p e n ­
d i x e s A l a n d A 2 . 

A r o c k d e n s i t y o f 2 . 2 g / c m 3 w a s c h o s e n f o r c o m ­
p u t i n g B o u g u e r c o r r e c t i o n s . A s t h i s d e n s i t y is i n t e r ­
m e d i a t e b e t w e e n v a l u e s a d o p t e d f o r g r a v i t y s u r v e y s 
o f s e d i m e n t a r y b a s i n s a n d v a l u e s a d o p t e d f o r s u r v e y s 
of h a r d r o c k a r e a s , d i s c o n t i n u i t i e s b e t w e e n c o n t o u r s 
i n t e r p r e t e d f r o m d i f f e r en t s u r v e y s a r e m i n i m i s e d . 

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

W h e r e p o s s i b l e , n a m e s u s e d f o r f e a t u r e s e x t e n d i n g 
f r o m p r e v i o u s s u r v e y a r e a s i n t o t h e 1 9 6 9 s u r v e y a r e a 
h a v e b e e n r e t a i n e d . P r e v i o u s n a m e s t h a t h a v e b e e n 
s h o w n t o m i s r e p r e s e n t t h e p o s i t i o n o f a p r o v i n c e h a v e 
b e e n m o d i f i e d . 

G r a v i t y f e a t u r e s a r e n a m e d a f t e r p h y s i o g r a p h i c 
f e a t u r e s , t o w n s , r a i l w a y s t a t i o n s , h o m e s t e a d s , m i s s i o n s , 
m a p s h e e t n a m e s , a n d g e o l o g i c a l f e a t u r e s . A d e s c r i p t i v e 
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t e r m s u c h a s ' h i g h ' , ' l o w ' , ' c o m p l e x ' , ' r i d g e ' , ' t r o u g h ' , 
' s h e l f , a n d ' p l a t f o r m ' is i n c l u d e d i n t h e n a m e . T h e 
t e r m s ' h i g h ' a n d ' l o w ' d e s c r i b e a r e a s i n w h i c h t h e 
B o u g u e r a n o m a l y l e v e l is r e s p e c t i v e l y g r e a t e r a n d less 
t h a n t h a t i n s u r r o u n d i n g a r e a s ; a ' c o m p l e x ' is a n a r e a 
of c o m p l e x re l i e f ; ' r i d g e s ' a n d ' t r o u g h s ' a r e e l o n g a t e 
h i g h s a n d l o w s ; a n d ' s h e l f a n d ' p l a t f o r m ' d e s c r i b e 
b r o a d a r e a s o f i n t e r m e d i a t e B o u g u e r a n o m a l y l e v e l . 
T h e w o r d ' R e g i o n a l ' is i n c o r p o r a t e d i n t h e n a m e of a 
g r a v i t y p r o v i n c e ; t h i s d i s t i n g u i s h e s it f r o m a n a m e d 
s u b o r d i n a t e g r a v i t y f e a t u r e ( r e f e r r e d t o as a ' u n i t ' i n 
t h i s B u l l e t i n ) . T o p o g r a p h i c t e r m s s u c h as ' s a d d l e ' , 
' s l o p e ' , a n d ' d e p r e s s i o n ' a r e u s e d i n t h e t e x t t o d e s c r i b e 
s o m e l o c a l f e a t u r e s of g r a v i t y re l ie f . 

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

T h e c o n t o u r e d a r e a h a s b e e n d i v i d e d i n t o t e n r e ­
g i o n a l g r a v i t y p r o v i n c e s . E a c h .of t h e s e c o v e r s a l a r g e 
a r e a of f a i r l y s i m p l e s h a p e in w h i c h t h e g r a v i t y f ield 
is c h a r a c t e r i s e d b y u n i f o r m c o n t o u r t r e n d , B o u g u e r 
a n o m a l y l e v e l , o r d e g r e e of c o n t o u r d i s t u r b a n c e . S u b ­
d i v i s i o n s of a p r o v i n c e a r e t e r m e d ' u n i t s ' , a n d l o c a l 
B o u g u e r a n o m a l y c l o s u r e s , l i n e a m e n t s , o r g r a d i e n t s 
w i t h i n p r o v i n c e s a n d u n i t s a r e t e r m e d ' f e a t u r e s ' . 

S o m e p r o v i n c e b o u n d a r i e s a r e c l e a r l y d e f i n a b l e , 
w h e r e a s o t h e r s a r e l ess d i s t i n c t . T h e n a m e s of p r o v i n c e s 
w h o l l y o r p a r t l y d e f i n e d in t h e B o u g u e r a n o m a l y m a p 
a r e l i s t ed in T a b l e A l . 

W i t h t h e e x c e p t i o n of t h e P e r t h R e g i o n a l G r a v i t y 
L o w , w h i c h is t h e s u b j e c t of a n e a r l i e r r e p o r t ( T h y e r 
& E v e r i n g h a m , 1 9 5 6 ) , e a c h p r o v i n c e is d i s c u s s e d i n 
r e l a t i o n t o g e o l o g y a n d p r e v i o u s g e o p h y s i c a l r e s u l t s . 
T h e f o l l o w i n g m a p s w e r e u s e d t o c o r r e l a t e g r a v i t y w i t h 
g e o l o g i c a l f e a t u r e s : 

( 1 ) G e o l o g i c a l M a p of W e s t e r n A u s t r a l i a ( G S W A , 
1 9 6 6 ) . 

( 2 ) T e c t o n i c M a p of A u s t r a l i a a n d N e w G u i n e a 
( G S A , 1 9 7 1 ) . 

( 3 ) 1 : 2 5 0 0 0 0 G e o l o g i c a l S e r i e s M a p s of B O O R -
A B B I N , K A L G O O R L I E , a n d W I D G I E -
M O O L T H A . 

T h e v e r t i c a l e x t e n t s o f s o m e a n o m a l o u s m a s s e s w e r e 
c a l c u l a t e d u s i n g t h e e x p r e s s i o n f o r t h e g r a v i t y effect 
o f a n i n f in i t e h o r i z o n t a l s l a b ( e . g . , P a r a s n i s , 1 9 6 2 ) . I n ­
f o r m a t i o n o n t h e t y p i c a l d e n s i t i e s of r o c k t y p e s w a s 
o b t a i n e d f r o m J o p l i n ( 1 9 6 3 ) a n d is a s f o l l o w s : 

Rock type Density (g/cm3) 
G r a n i t e 2 . 6 7 
G n e i s s 2 . 7 6 
M e t a s e d i m e n t s ( w h i t e s t o n e s ) 2 . 7 8 
B a s i c v o l c a n i c s ( g r e e n s t o n e s ) 2 . 9 7 
B a s i c m e t a m o r p h i c s 3 . 0 1 

Naturaliste Regional Gravity High 
T h i s is o n l y a p a r t l y d e f i n e d g r a v i t y p r o v i n c e o p e n 

t o t h e s e a in t h r e e d i r e c t i o n s . T h e p r e d o m i n a n t c o n t o u r 
t r e n d is n o r t h e r l y , a n d B o u g u e r a n o m a l y v a l u e s r a n g e 
f r o m 0 t o + 4 0 m G a l . 

T h e p r o v i n c e c o r r e s p o n d s t o t h e N a t u r a l i s t e B l o c k , 
w h i c h is c o m p o s e d o f U p p e r P r o t e r o z o i c g r a n u l i t e s 
a n d g n e i s s e s . T h e g r a d i e n t d e f i n i n g i ts e a s t e r n b o u n d a r y 
c o i n c i d e s w i t h t h e D u n s b o r o u g h F a u l t , w h i c h s e p a r a t e s 
t h e N a t u r a l i s t e B l o c k f r o m t h e P e r t h B a s i n . T h e p r o ­
v i n c e is a s s o c i a t e d w i t h a p r o n o u n c e d m a g n e t i c f e a t u r e 
w h i c h s w i n g s s h a r p l y t o t h e n o r t h w e s t a t i ts n o r ­
t h e r n e n d . 

Porongorup Regional Gravity Low 
T h i s p r o v i n c e is a n a r r o w g r a v i t y d e p r e s s i o n e x t e n d ­

i n g e a s t w a r d s f r o m N o r t h c l i f f e a t l e a s t a s f a r a s L o o k ­
o u t P o i n t , a n d p r o b a b l y b e y o n d o n t o t h e c o n t i n e n t a l 
shelf . T o t h e n o r t h a n d s o u t h i t is b o u n d e d b y g r a d i e n t s 
of a b o u t 1.5 a n d 2 m G a l / k m r e s p e c t i v e l y . 

T h e p r o v i n c e is r o u g h l y c o e x t e n s i v e w i t h a l a r g e o u t ­
c r o p of P r o t e r o z o i c g r a n i t e w h i c h f o r m s t h e w e s t e r n 
p a r t of t h e A l b a n y - F r a s e r P r o v i n c e . T h e g r a d i e n t a l o n g 
t h e n o r t h e r n b o u n d a r y c o i n c i d e s w i t h t h e c o n t a c t b e ­
t w e e n g r a n i t e a n d m e t a s e d i m e n t s ; t h e g r a d i e n t a l o n g 
t h e s o u t h e r n b o u n d a r y o f t h e p r o v i n c e p r o b a b l y f o l l o w s 
t h e s o u t h e r n m a r g i n o f t h e g r a n i t e , a l t h o u g h t h i s l i es 
a s h o r t d i s t a n c e b e y o n d t h e c o a s t l i n e . T h e s t e e p n e s s of 
t h e s e g r a d i e n t s a n d t h e l a r g e t o t a l B o u g u e r a n o m a l y 
c h a n g e a c r o s s t h e m ( a b o u t 4 0 m G a l ) s u g g e s t t h a t t h e 
g r a n i t i c b o d y is i n t h e f o r m of a s t e e p - s i d e d p l u t o n 
e x t e n d i n g t o g r e a t d e p t h . I f t h e m e a n 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 g r a n i t e a n d t h e e n c l o s i n g r o c k s is 
0 .1 g / c m 3 , t h e d e p t h t o t h e l o w e r s u r f a c e o f t h e g r a n i t e 
w o u l d b e a b o u t 1 0 k m . 

G r a v i t y t r o u g h s s i m i l a r t o t h e P o r o n g o r u p R e g i o n a l 
G r a v i t y L o w , t h o u g h o f l a r g e r a r e a a n d a m p l i t u d e , 
f l a n k t h e Y i l g a r n B l o c k t o t h e s o u t h e a s t a n d n o r t h . 
E v e r i n g h a m ( 1 9 6 5 a ) h a s s u g g e s t e d t h a t s u c h t r o u g h s 
a r e t h e g r a v i t y e x p r e s s i o n s o f t h e g r a n i t i c r o o t s of 

T A B L E A l . G R A V I T Y P R O V I N C E S 

Gravity survey 
Derivation in which province 

Province of name first defined Reference 

P e r t h R e g i o n a l G r a v i t y L o w Ci ty P e r t h Basin , 1951-2 T h y e r & E v e r i n g h a m ( 1 9 5 6 ) 
N a t u r a l i s t e Reg iona l G r a v i t y H i g h C a p e P e r t h Basin, 1951-2 T h y e r & E v e r i n g h a m ( 1 9 5 6 ) 
P o r o n g o r u p R e g i o n a l G r a v i t y L o w R a n g e N e w 
A v o n R e g i o n a l G r a v i t y H i g h River N e w 
N a r e m b e e n Reg iona l G r a v i t y Shelf T o w n N e w 
Aus t in R e g i o n a l G r a v i t y C o m p l e x L a k e C e n t r a l W e s t e r n Aus t r a l i a , F r a s e r ( th i s v o l u m e , P a r t C ) Aus t in R e g i o n a l G r a v i t y C o m p l e x 

1971-72 
C a r e y R e g i o n a l G r a v i t y C o m p l e x L a k e C e n t r a l W e s t e r n Aus t r a l i a , F r a s e r ( th is v o l u m e , P a r t C ) C a r e y R e g i o n a l G r a v i t y C o m p l e x 

1971-72 
Rason R e g i o n a l G r a v i t y L o w L a k e N e w T h i s p r o v i n c e is a c o m b i n a t i o n of Rason R e g i o n a l G r a v i t y L o w 

t h e G i b s o n G r a v i t y D e p r e s s i o n , t o 
t he n o r t h ( L o n s d a l e & F lave l l e , 
1 9 6 8 ) , a n d the D u n d a s Reg iona l 
G r a v i t y D e p r e s s i o n , t o t h e sou th 
( F r a s e r , 1974) 

F r a s e r R e g i o n a l G r a v i t y R idge R a n g e N e w 
E y r e R e g i o n a l G r a v i t y C o m p l e x H a m l e t N e w Old n a m e : G a m b a n g a Reg iona l 

G r a v i t y L o w ( F r a s e r , 1974) 
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f o r m e r m o u n t a i n c h a i n s w h i c h f o r m e d a s a r e s u l t of 
o r o g e n i c a c t i v i t y a l o n g t h e m a r g i n s o f t h e Y i l g a r n 
B l o c k . 

Avon Regional Gravity High 

T h i s t r i a n g u l a r p r o v i n c e is b o u n d e d o n a l l t h r e e s i d e s 
b y B o u g u e r a n o m a l y g r a d i e n t s . T h e i n t e n s e g r a d i e n t 
o v e r t h e D a r l i n g F a u l t f o r m s t h e w e s t e r n b o u n d a r y ; 
t h e l e s s e r g r a d i e n t o n t h e n o r t h s i d e o f t h e P o r o n g o r u p 
R e g i o n a l G r a v i t y L o w f o r m s t h e s o u t h e r n b o u n d a r y ; 
a n d t h e g e n t l e 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 Y a n ­
d a n o o k a / C a p e R i c h e L i n e a m e n t f o r m s t h e e a s t e r n 
b o u n d a r y . B o u g u e r a n o m a l y v a l u e s a r e h i g h e r t h a n in 
s u r r o u n d i n g p r o v i n c e s a n d i n c r e a s e f r o m a b o u t 
— 2 0 m G a l i n t h e e a s t t o p o s i t i v e v a l u e s a l o n g t h e 
w e s t e r n p r o v i n c e b o u n d a r y . 

T h o u g h t h e p r o v i n c e e x t e n d s o v e r A r c h a e a n g r a n i t e , 
g n e i s s , g r a n u l i t e , a n d b a s i c i g n e o u s r o c k s of t h e s o u t h ­
w e s t e r n p a r t of t h e Y i l g a r n B l o c k , v a r i a t i o n s i n s u r f a c e 
g e o l o g y a r e n o t g e n e r a l l y a s s o c i a t e d w i t h l o c a l c h a n g e s 
i n g r a v i t y re l ief . B o u g u e r a n o m a l y h i g h s c l o s e t o t h e 
D a r l i n g F a u l t i n P E M B E R T O N a n d P E R T H r o u g h l y 
c o i n c i d e w i t h o u t c r o p p i n g o r s u b c r o p p i n g m e t a m o r p h i c 
a n d b a s i c i g n e o u s r o c k s , a n d a b r o a d s h a l l o w l o w i n 
n o r t h w e s t D U M B L E Y U N G is c e n t r e d o v e r g r a n i t i c 
o u t c r o p s , b u t e l s e w h e r e in t h e p r o v i n c e t h e r e is n o 
c o n s i s t e n t r e l a t i o n b e t w e e n g r a v i t y a n d g e o l o g i c a l 
f e a t u r e s . M o s t o f t h e c o n t a c t s b e t w e e n g r a n i t e a n d 
g n e i s s , f o r i n s t a n c e , h a v e n o g r a v i t y g r a d i e n t s a s s o ­
c i a t e d w i t h t h e m , a n d a l a r g e i r r e g u l a r l y s h a p e d g r a n u ­
l i t e t e r r a i n ( F i g . A 4 ) m a p p e d b y W i l s o n ( 1 9 6 9 ) l ies 
m a i n l y e a s t of t h e r e g i o n o f h i g h B o u g u e r a n o m a l y , 
a l t h o u g h i ts e l o n g a t i o n is p a r a l l e l t o t h e Y a n d a ­
n o o k a / C a p e R i c h e L i n e a m e n t . 

I t is e v i d e n t t h e r e f o r e t h a t r e g i o n a l l y h i g h B o u g u e r 
a n o m a l i e s in t h e A v o n R e g i o n a l G r a v i t y H i g h c a n n o t 
b e s a t i s f a c t o r i l y i n t e r p r e t e d in t e r m s o f s u r f a c e g e o ­
l o g y . F u r t h e r m o r e , t h e r i s e in B o u g u e r a n o m a l y v a l u e 
a c r o s s t h e Y a n d a n o o k a / C a p e R i c h e L i n e a m e n t c a n n o t 
b e e x p l a i n e d b y c r u s t a l t h i n n i n g d u e t o t h e p r o x i m i t y 
o f t h e c o n t i n e n t a l m a r g i n , a s t h e l i n e a m e n t is n o t 
p a r a l l e l t o t h e c o a s t l i n e , a n d s e i s m i c e v i d e n c e ( E v e r ­
i n g h a m , 1 9 6 5 b ; M a t h u r , 1 9 7 4 ) i n d i c a t e s t h a t t h e c r u s t 
t h i c k e n s r a t h e r t h a n t h i n s w e s t w a r d s t o w a r d s t h e P e r t h 
B a s i n . I t f o l l o w s t h a t t h e Y a n d a n o o k a / C a p e R i c h e 
L i n e a m e n t m a y b e , a s E v e r i n g h a m c o n t e n d s , t h e l o c u s 
o f a c h a n g e i n c r u s t a l s t r u c t u r e . T h i s is i m p l i e d n o t 
o n l y b y t h e o t h e r w i s e u n a c c o u n t a b l e c h a n g e i n g r a v i t y 
l e v e l , b u t b y t h e r e g i o n a l n a t u r e a n d l i n e a r i t y of t h e 
o t h e r 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 l i n e a m e n t ( F i g . A 4 ) . 

T h e B o u g u e r a n o m a l y c h a n g e a c r o s s t h e l i n e a m e n t 
v a r i e s a l o n g i ts l e n g t h o w i n g t o t h e p r e s e n c e o f r e l a ­
t i v e l y l o c a l g r a v i t y f e a t u r e s o n e a c h s i d e . If l o c a l 
c o m p o n e n t s of t h e g r a v i t y f ield w e r e r e m o v e d , t h e 
c h a n g e in g r a v i t y w o u l d b e a b o u t 2 5 m G a l . I n t e r m s 
o f E v e r i n g h a m ' s ( 1 9 6 5 b ) m o d e l , t h i s c h a n g e c o u l d 
b e e x p l a i n e d b y a t h i c k e n i n g o f a b o u t 2 . 5 k m i n a 
3 . 0 g / c m : ! l o w e r c r u s t a l l a y e r - a t t h e e x p e n s e of a 
2 . 7 5 g / c m 3 u p p e r c r u s t a l l a y e r , d e p t h t o t h e m a n t l e 
r e m a i n i n g c o n s t a n t . S i m i l a r l y , f o r M a t h u r ' s ( 1 9 7 4 ) 
m o d e l , t h i c k e n i n g b y a b o u t 4 k m i n a 3 . 1 0 g / c m 3 

l o w e r c r u s t a l l a y e r a t t h e e x p e n s e of a 2 . 9 4 g / c m 3 i n ­
t e r m e d i a t e l a y e r , o r t h i c k e n i n g b y 4 k m o f t h e i n t e r ­
m e d i a t e l a y e r a t t h e e x p e n s e of a 2 . 7 8 g / c m 3 u p p e r 
l a y e r f r o m e a s t t o w e s t a c r o s s t h e l i n e a m e n t , c o u l d 
a c c o u n t f o r t h e o b s e r v e d c h a n g e in g r a v i t y l e v e l . 

Narambeen Regional Gravity Shelf 
T h i s p r o v i n c e e n c o m p a s s e s a n a r e a of g e n t l y u n ­

d u l a t i n g g r a v i t y r e l i e f in w h i c h B o u g u e r a n o m a l i e s 

g e n e r a l l y r a n g e f r o m - 2 0 t o - 5 0 m G a l . T h e p r o ­
v i n c e is b o u n d e d t o t h e w e s t b y t h e g e n t l e 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 Y a n d a n o o k a / C a p e R i c h e L i n e a ­
m e n t , a n d t o t h e s o u t h , e a s t , a n d n o r t h b y p r o v i n c e s 
of d i f f e r e n t c o n t o u r t r e n d o r m o r e d i s t u r b e d c o n t o u r 
p a t t e r n . 

T h e p r o v i n c e c o v e r s a l a r g e a r e a of t h e Y i l g a r n 
B l o c k . T h e s m o o t h n e s s o f g r a v i t y r e l i e f a n d l o w l e v e l 
o f B o u g u e r a n o m a l y i m p l y t h a t m o s t of t h i s p a r t o f t h e 
s h i e l d is o f u n i f o r m l y l o w d e n s i t y ; t h e l o n g - w a v e l e n g t h 
B o u g u e r a n o m a l y v a r i a t i o n s w h i c h a r e o b s e r v e d w i t h i n 
t h e p r o v i n c e p r o b a b l y c o r r e s p o n d t o t r a n s i t i o n s 
b e t w e e n g r a n i t i c a n d g n e i s s i c t e r r a i n s . F o r i n s t a n c e , 
b r o a d s h a l l o w g r a v i t y l o w s of a b o u t 2 0 m G a l r e l i e f i n 
K E L L E R B E R R I N , C O R R I G I N , N E W D E G A T E , a n d 
R A V E N S T H O R P E a r e c e n t r e d o v e r g r a n i t i c o u t c r o p s 
a n d m a y r e p r e s e n t l a r g e g r a n i t i c b o d i e s t h a t h a v e i n ­
t r u d e d s l i g h t l y d e n s e r g n e i s s a n d m i g m a t i t e . 

I n S O U T H E R N C R O S S , H Y D E N , a n d B O O R A B -
B I N , f o u r h i g h s of s h a r p r e l i e f b u t s m a l l a r e a a r e 
s u p e r i m p o s e d o n t w o b r o a d h i g h s of l o w r e l i e f w h i c h 
t r e n d e a s t a n d n o r t h - n o r t h w e s t . O n e o f t h e f o u r , a n 
e l o n g a t e h i g h in H Y D E N ( f e a t u r e 1 ) , c o v e r s a n a r e a 
in w h i c h A r c h a e a n s e d i m e n t s c r o p o u t . T h e s e s e d i m e n t s 
m a y b e u n d e r l a i n b y d e n s e b a s i c r o c k s , a 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 s e d i m e n t s a n d s u r r o u n d i n g 
g r a n i t i c g n e i s s e s is p r o b a b l y t o o s m a l l t o c a u s e a g r a v i t y 
h i g h of t h e o b s e r v e d re l ie f . S m a l l b u t f a i r l y i n t e n s e 
h i g h s in S O U T H E R N C R O S S a n d H Y D E N ( f e a t u r e s 
2 , 3 , a n d 4 ) c a n b e c o r r e l a t e d w i t h o u t c r o p s o f b a s i c 
i g n e o u s r o c k ; t h e b r o a d e a s t - t r e n d i n g B o u g u e r a n o m a l y 
h i g h o n w h i c h t h e y a r e c e n t r e d is p o s s i b l y t h e e x p r e s ­
s i o n of d e n s e r o c k s f o r m i n g t h e c o r e of a n a n t i c l i n e 
of a c r o s s - f o l d s y s t e m , s u b s i d i a r y t o t h e m a i n n o r t h -
n o r t h w e s t t r e n d of f o l d i n g . T h e p r e s e n c e of b a s i c d y k e s 
( c o i n c i d e n t w i t h m a g n e t i c l i n e a m e n t s ) w i t h i n t h e a r e a 
c o v e r e d b y t h e h i g h is c o n s i s t e n t w i t h t h i s i n t e r p r e t a t i o n . 
S l i g h t i n c r e a s e s in B o u g u e r a n o m a l y v a l u e s i n a z o n e 
e x t e n d i n g e a s t w a r d s a l o n g t h e n o r t h e r n p a r t s of 
H Y D E N a n d L A K E J O H N S T O N c a n s i m i l a r l y b e i n ­
t e r p r e t e d as t h e e x p r e s s i o n o f d e n s e r o c k s a t t h e c o r e 
o f a n a n t i c l i n e . I n t h e n o r t h e r n p a r t o f t h e R a v e n s ­
t h o r p e S y s t e m , a n a r r o w g r a v i t y h i g h of 1 5 - 2 5 m G a l 
r e l i e f e x t e n d s s o u t h e a s t w a r d s f r o m M o u n t S h o r t t o n e a r 
K u n d i p , w h e r e it a b u t s t h e s o u t h e r n p a r t of t h e F r a s e r 
R e g i o n a l G r a v i t y R i d g e . 

C o r r e l a t i o n b e t w e e n g r a v i t y a n d g e o l o g y is p o o r in 
t h e n o r t h e r n p a r t of t h e p r o v i n c e . G r e e n s t o n e b o d i e s 
in s o u t h e r n B E N C U B B I N a n d e a s t e r n K E L L E R ­
B E R R I N h a v e n o o b s e r v a b l e g r a v i t y e x p r e s s i o n , 
w h e r e a s a h i g h of 1 0 - 1 5 m G a l r e l i e f i n w e s t e r n B E N ­
C U B B I N o c c u r s in a l a r g e e x p a n s e of g r a n i t e , f a r r e ­
m o v e d f r o m a n y g r e e n s t o n e o u t c r o p . A r e a l l y s m a l l 
g r a v i t y h i g h s in s o u t h e r n J A C K S O N a n d w e s t e r n K A L -
G O O R L I E a r e c e n t r e d o v e r o r n e a r g r e e n s t o n e o u t ­
c r o p s w h i c h a r e of m u c h g r e a t e r h o r i z o n t a l e x t e n t . 

T h e s o u t h e a s t e r n b o u n d a r y o f t h e p r o v i n c e is 
c h a r a c t e r i s e d b y a n a b r u p t c h a n g e in c o n t o u r t r e n d 
f r o m n o r t h o r n o r t h w e s t t o n o r t h e a s t , a n d p r o b a b l y 
c o i n c i d e s w i t h t h e j u n c t i o n b e t w e e n t h e Y i l g a r n B l o c k 
a n d t h e A l b a n y - F r a s e r P r o v i n c e . 

Austin Regional Gravity Complex 
M o s t of t h i s g r a v i t y p r o v i n c e l i es n o r t h o f t h e s u r v e y 

a r e a a n d is d i s c u s s e d b y F r a s e r ( t h i s v o l u m e , P a r t C ) . 
I t c o v e r s a l a r g e a r e a o f t h e n o r t h w e s t e r n Y i l g a r n B l o c k 
a n d is c h a r a c t e r i s e d b y t h e p r e s e n c e of i n t e n s e , d i s ­
j o i n t e d , m a i n l y n o r t h e r l y t r e n d i n g r e s i d u a l g r a v i t y 
h i g h s of a m p l i t u d e s r a n g i n g f r o m 3 0 t o 5 0 m G a l . W i t h -
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in t h e s u r v e y a r e a , t h e p r o v i n c e i n c l u d e s a n i n t e n s e 
w e s t - n o r t h w e s t e r l y t r e n d i n g h i g h in n o r t h e r n J A C K ­
S O N . T h i s h i g h c o i n c i d e s w i t h b a s i c i g n e o u s o u t c r o p 
a n d w i t h a m a g n e t i c f e a t u r e of g r e a t i n t e n s i t y . T h e 
s t e e p f l a n k s of t h e g r a v i t y h i g h s u g g e s t it is t h e e x ­
p r e s s i o n of a s t e e p - s i d e d b o d y of d e n s e r o c k . A s ­
s u m i n g 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 i s r o c k a n d t h e 
s u r r o u n d i n g g n e i s s is 0 .21 g / c m " , t h e c a l c u l a t e d d e p t h 
t o t h e b a s e of t h e b o d y is a b o u t 5 k m . 

Carey Regional Gravity Complex 

T h i s p r o v i n c e , w h i c h e m b r a c e s t h e E a s t e r n G o l d -
fields r e g i o n of t h e Y i l g a r n B l o c k , w a s o r i g i n a l l y d e ­
fined f r o m g r a v i t y c o v e r a g e n o r t h of t h e s u r v e y a r e a 
( F r a s e r , t h i s v o l u m e . P a r t C ) . I t is c h a r a c t e r i s e d b y a 
h i g h l y d i s t u r b e d c o n t o u r p a t t e r n c o n s i s t i n g of c l o s e l y 
s p a c e d e l o n g a t e r e s i d u a l h i g h s a n d l o w s w i t h a n o r t h 
t o n o r t h w e s t t r e n d ; t h e s h a r p c h a n g e s in g r a v i t y l eve l 
p r o b a b l y c o r r e s p o n d t o c o n t a c t s b e t w e e n t h e g r e e n ­
s t o n e b e l t s ( c o m p r i s i n g m a i n l y b a s i c v o l c a n i c s a n d s u b -
v o l c a n i c s ) a n d t h e i n t r u s i v e g r a n i t e s . 

W i t h i n t h e s u r v e y a r e a t h e c o n t r a s t in g r a v i t y p a t ­
t e r n b e t w e e n t h e C a r e y R e g i o n a l G r a v i t y C o m p l e x a n d 
t h e a r e a t o t h e w e s t is c l e a r l y e v i d e n t . W h e r e a s r e s i d u a l 
h i g h s in J A C K S O N , S O U T H E R N C R O S S , a n d 
H Y D E N a r e s m a l l , w i d e l y s p a c e d , a n d of r a n d o m o r i e n ­
t a t i o n , r e s i d u a l h i g h s in t h e C a r e y R e g i o n a l G r a v i t y 
C o m p l e x a r e j o i n e d t o e a c h o t h e r b y g r a v i t y s a d d l e s 
a n d s h o w a n o v e r a l l n o r t h e r l y t o n o r t h w e s t e r l y t r e n d . 
F e a t u r e s 1 a n d 2 , f o r i n s t a n c e , a r e o n l y l o c a l c u l ­
m i n a t i o n s of a b r o a d e l o n g a t e b e l t of h i g h B o u g u e r 
a n o m a l y t h a t e x t e n d s n o r t h w a r d s f r o m N o r s e m a n t o 
t h e n o r t h e r n p a r t of K U R N A L P I . T o t h e w e s t a n d 
eas t , t h i s b e l t is c o n n e c t e d v i a g r a v i t y s a d d l e s t o o t h e r 
h i g h s : o n e c e n t r e d n e a r O r a B a n d a ( f e a t u r e 3 ) a n d 
a n o t h e r , a c i r c u l a r h i g h , in t h e a r e a of M o u n t M o n g e r 
( f e a t u r e 4 ) . F e a t u r e s 4 , 5, a n d 6 a r e al l j o i n e d t o g e t h e r 
b y g r a v i t y s a d d l e s , b u t a r e n o n e t h e l e s s d i s t i n g u i s h a b l e 
g r a v i t y f e a t u r e s ; f e a t u r e 5 . w h i c h is a b e l t of h i g h 
B o u g e r a n o m a l y , a b o u t 1 2 0 k m l o n g , t r e n d s n o r t h -
n o r t h w e s t a n d e x t e n d s a s a g r a v i t y s p u r i n t o t h e R a s o n 
R e g i o n a l G r a v i t y L o w ; f e a t u r e 6 is e l o n g a t e d t o t h e 
n o r t h - n o r t h e a s t b u t s w i n g s a b r u p t l y w e s t w a r d a t i t s 
n o r t h e r n e n d . 

T h e c o n t r a s t i n g r a v i t y p a t t e r n b e t w e e n t h e C a r e y 
R e g i o n a l G r a v i t y C o m p l e x a n d t h e a r e a t o t h e w e s t 
c a n b e a t t r i b u t e d t o a d i f f e r e n c e b e t w e e n t h e g e o m e t r y 
of t h e g r e e n s t o n e b e l t s in t h e t w o a r e a s . W h e r e a s t h e 
g r e e n s t o n e b e l t s i n t h e E a s t e r n G o l d f i e l d s a p p e a r t o 
f o r m a n i n t e r c o n n e c t i n g s y s t e m , t h e b e l t s t o t h e w e s t 
o c c u r as d i s c r e t e b o d i e s s e p a r a t e d b y g r a n i t i c o r 
g n e i s s i c t e r r a i n . T h i s i m p l i e s t h a t e i t h e r e r o s i o n a l 
a c t i v i t y w a s g r e a t e r i n t h e w e s t e r n p a r t of t h e Y i l g a r n 
B l o c k t h a n in t h e e a s t , a s s u g g e s t e d b y M c C a l l ( 1 9 7 2 ) , 
o r t h e E a s t e r n G o l d f i e l d s a n d w e s t e r n Y i l g a r n B l o c k 
a r e d i s c r e t e t e c t o n i c u n i t s of c o n t r a s t i n g g e o t e c t o n i c 
p a t t e r n s . T h e l a t t e r i n t e r p r e t a t i o n is d i s c u s s e d in m o r e 
d e t a i l b y F r a s e r ( t h i s v o l u m e , P a r t C ) f r o m r e s u l t s 
of t h e g r a v i t y c o v e r a g e of t h e n o r t h e r n Y i l g a r n B l o c k . 

R e s i d u a l g r a v i t y l o w s in t h e C a r e y R e g i o n a l G r a v i t y 
C o m p l e x a r e i n t e r p r e t e d a s t h e e x p r e s s i o n s of g r a n i t i c 
b a t h o l i t h s i n t r u d i n g t h e g r e e n s t o n e b e l t s . F e a t u r e s 7 , 8, 
9 , a n d 1 0 c a n a l l b e c o r r e l a t e d d i r e c t l y w i t h g r a n i t i c 
o u t c r o p s . F e a t u r e s 11 a n d 1 2 e x t e n d o v e r g r e e n s t o n e / 
w h i t e s t o n e o u t c r o p s , b u t p r o b a b l y c o r r e s p o n d t o g r a n i t i c 
b o d i e s a t s h a l l o w d e p t h . 

Rason Regional Gravity Low 
T h i s is a n e l o n g a t e n o r t h e a s t e r l y t r e n d i n g g r a v i t y 

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

— 9 0 m G a l . 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 f o r m s 
t h e e a s t e r n b o u n d a r y , a n d in t h e w e s t a less s t e e p 
g r a d i e n t s e p a r a t e s t h e p r o v i n c e f r o m t h e C a r e y R e ­
g i o n a l G r a v i t y C o m p l e x . A t i ts s o u t h e r n e n d it t e r ­
m i n a t e s a g a i n s t a n a r e a of h i g h e r B o u g u e r a n o m a l y , 
a n d t o t h e n o r t h it e x t e n d s b e y o n d t h e s u r v e y a r e a 
( F r a s e r , t h i s v o l u m e . P a r t C ) . 

T h e p r o v i n c e o c c u p i e s a z o n e a b o u t 8 0 t o 1 0 0 k m 
w i d e e x t e n d i n g a l o n g t h e s o u t h e a s t m a r g i n o f t h e Y i l ­
g a r n B l o c k a d j a c e n t a n d p a r a l l e l t o t h e F r a s e r R a n g e 
m e t a m o r p h i c be l t . T h e a r e a s of l o w e s t g r a v i t y r o u g h l y 
c o i n c i d e w i t h g r a n i t i c o u t c r o p s , b u t t h e a m p l i t u d e s of 
t h e g r a v i t y l o w s a r e a n o r d e r of m a g n i t u d e g r e a t e r 
t h a n t h o s e a s s o c i a t e d w i t h g r a n i t e s of t h e Y i l g a r n B l o c k 
t o t h e w e s t . O u t c r o p p i n g m e t a m o r p h i c s in t h e c e n t r a l -
n o r t h e r n p a r t of N O R S E M A N h a v e n o l o c a l e x p r e s s i o n 
in t h e c o n t o u r s . 

T h e a r e a c o v e r e d b y t h e g r a v i t y p r o v i n c e is g e n e r a l l y 
r e g a r d e d as p a r t of t h e A r c h a e a n Y i l g a r n B l o c k ( e . g . , 
G S A , 1 9 7 1 ) . T h i s is s u p p o r t e d b y t h e g r a v i t y r e s u l t s 
in s o f a r a s a g r a v i t y r i d g e c o r r e s p o n d i n g t o a n A r c h a e a n 
g r e e n s t o n e b e l t in K U R N A L P I c o n t i n u e s w i t h o u t m u c h 
d e v i a t i o n o r d i s t o r t i o n i n t o t h e R a s o n R e g i o n a l G r a v i t y 
L o w in e a s t e r n W I D G I E M O O L T H A , t o w i t h i n a b o u t 
15 k m of t h e g r a v i t y g r a d i e n t o v e r t h e F r a s e r F a u l t . 
H o w e v e r , t h e t r e n d of t h e p r o v i n c e is p a r a l l e l t o t h e 
F r a s e r R a n g e m e t a m o r p h i c b e l t a n d t o a P r o t e r o z o i c 
s e d i m e n t a r y o u t l i e r in e a s t e r n W I D G I E M O O L T H A ; 
t h i s i n d i c a t e s t h a t t h e i n f l u e n c e of P r o t e r o z o i c t e c t o n i c 
a c t i v i t y a l o n g t h e s o u t h e a s t m a r g i n of t h e Y i l g a r n 
B l o c k m a y h a v e e x t e n d e d f o r a c o n s i d e r a b l e d i s t a n c e 
i n t o t h e b l o c k . 

T h e n a t u r e of t h e r e g i o n a l m a s s d e f i c i e n c y c a u s i n g 
l o w B o u g u e r a n o m a l y v a l u e s is n o t c l e a r f r o m s u r f a c e 
g e o l o g y . G r a n i t i c o u t c r o p s in t h e a r e a of l o w g r a v i t y 
a r e n o m o r e a r e a l l y e x t e n s i v e t h a n g r a n i t i c o u t c r o p s 
in o t h e r p a r t s of t h e Y i l g a r n B l o c k w h e r e t h e g r a v i t y 
l o w s a r e m u c h s m a l l e r in a r e a a n d a m p l i t u d e . O n e o r 
b o t h of t h e f o l l o w i n g t w o p r o c e s s e s a r e s u g g e s t e d as 
p o s s i b l e c a u s e s of t h e r e g i o n a l m a s s d e f i c i e n c y : 

( 1 ) O r o g e n i c a c t i v i t y r e s u l t i n g in t h e l a r g e - s c a l e i n ­
t r u s i o n of l i g h t g r a n i t e s , c r u s t a l t h i c k e n i n g , o r 
o t h e r p r o c e s s e s l e a d i n g t o t h e f o r m a t i o n of a 
m a s s - d e f i c i e n t z o n e . S u c h a c t i v i t y m a y h a v e 
b e e n a s s o c i a t e d w i t h t h e u p t h r u s t i n g of t h e 
F r a s e r R a n g e m e t a m o r p h i c s d u r i n g t h e M i d d l e 
P r o t e r o z o i c . 

( 2 ) I s o s t a t i c c o m p e n s a t i o n f o r t h e d e n s e F r a s e r 
R a n g e m e t a m o r p h i c s b y d i s p l a c e m e n t of i n t r a -
c r u s t a l o r c r u s t / m a n t l e i n t e r f a c e s , w h i c h r e ­
s u l t e d in a r e g i o n a l m a s s d e f i c i e n c y t h a t is h o r i ­
z o n t a l l y m o r e e x t e n s i v e t h a n t h e m e t a m o r p h i c 
b e l t . 

Fraser Regional Gravity Ridge 
T h i s p r o v i n c e is a n a r r o w z o n e o f h i g h 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 n o r t h e a s t w a r d s f r o m t h e c o a s t 
n e a r E s p e r a n c e , t h r o u g h F r a s e r R a n g e , t o b e y o n d t h e 
n o r t h e a s t c o r n e r of t h e s u r v e y a r e a . I t is m o s t p r o ­
n o u n c e d a t F r a s e r R a n g e a n d t o t h e n o r t h e a s t , w h e r e 
it c o n s i s t s of a n i n t e n s e g r a v i t y r i d g e o f p o s i t i v e B o u ­
g u e r a n o m a l y b o u n d e d b y g r a d i e n t s o f u p t o 1 0 
m G a l / k m . P e a k B o u g u e r a n o m a l y v a l u e s o f a b o u t 
+ 4 0 m G a l a t F r a s e r R a n g e a n d + 2 5 m G a l i n C U N -
D E E L E E a r e m o r e t h a n 1 0 0 r r i G a l g r e a t e r t h a n m i n i ­
m u m v a l u e s in t h e a d j o i n i n g R a s o n R e g i o n a l G r a v i t y 
L o w . S o u t h o f F r a s e r R a n g e , t h e a m p l i t u d e o f t h e p r o -
v i n c e a t t e n u a t e s a b r u p t l y ; t h e p r o v i n c e c o n t i n u e s t o t h e 
s o u t h w e s t a s a g r a v i t y r i d g e of c o m p a r a t i v e l y l o w r e -
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l ief . A t i t s s o u t h e r n e n d t h e w e s t e r n p r o v i n c e b o u n d a r y 
is d i s p l a c e d a b o u t 8 0 k m t o t h e n o r t h w e s t t o e n c o m p a s s 
a b r o a d h i g h c l o s e t o t h e c o a s t l i n e i n R A V E N S ­
T H O R P E . 

T h e s t e e p g r a d i e n t t h a t f o r m s t h e n o r t h w e s t b o u n d a r y 
o f t h e F r a s e r R e g i o n a l G r a v i t y R i d g e c o i n c i d e s w i t h 
t h e F r a s e r F a u l t , w h i c h s e p a r a t e s t h e A r c h a e a n Y i l g a r n 
B l o c k — o f g r a n i t e a n d g n e i s s — f r o m P r o t e r o z o i c 
g r a n u l i t e s a n d g n e i s s e s . P o s i t i v e B o u g u e r a n o m a l i e s i n 
t h e n o r t h e r n h a l f o f t h e F r a s e r R e g i o n a l G r a v i t y R i d g e 
a r e a t t r i b u t a b l e t o a b o d y o f d e n s e p y r o x e n e g r a n u l i t e 
w h i c h f o r m s p r o m i n e n t o u t c r o p s i n t h e F r a s e r R a n g e 
a r e a . T h e g r a n u l i t e b o d y m a y e x t e n d t o a d e p t h o f 
a b o u t 1 0 k m , a s s u m i n g t h a t i t s m e a n d e n s i t y is 
0 . 3 4 g / c m 3 g r e a t e r t h a n t h a t o f t h e g r a n i t e t o t h e n o r t h ­
w e s t . T h e s t e e p g r a d i e n t a l o n g t h e e a s t e r n s i d e o f t h e 
F r a s e r R e g i o n a l G r a v i t y R i d g e is p o s s i b l y t h e e x p r e s ­
s i o n o f a m a j o r f a u l t a s i t c o i n c i d e s , n e a r F r a s e r 
R a n g e , w i t h a s e e m i n g l y a b r u p t t r a n s i t i o n f r o m g r a n u ­
l i t e i n t h e w e s t , t o g a r n e t g n e i s s i n t h e e a s t ( A r r i e n s & 
L a m b e r t , 1 9 6 9 ) . 

T h e p r o v i n c e h a s b e e n d i v i d e d i n t o f o u r u n i t s o f 
d i f f e r e n t s h a p e s o r g r a v i t y l e v e l s . F r o m n o r t h t o s o u t h 
t h e s e a r e t h e Kitchener Gravity Plateau ( n a m e d a f t e r 
K i t c h e n e r r a i l w a y s i d i n g ) , t h e Simon Hill Gravity Ridge 
( n a m e d a f t e r t h e h i l l ) , t h e Mount Andrew Gravity 
Platform ( n a m e d a f t e r t h e m o u n t a i n ) , a n d t h e Munca-
linup Gravity High ( n a m e d a f t e r t h e t o w n ) . 

T h e Kitchener Gravity Plateau is a n i n t e n s e g r a v i t y 
h i g h , p l a t e a u - s h a p e d i n re l i e f , a n d is p r o b a b l y t h e e x ­
p r e s s i o n o f a d e n s e t a b u l a r b o d y o f b a s i c g r a n u l i t e . I t 
is s e p a r a t e d f r o m t h e S i m o n H i l l G r a v i t y R i d g e b y a 
g r a v i t y s a d d l e , w h i c h m a y b e c a u s e d b y a r e d u c t i o n i n 
t h e t h i c k n e s s o r d e n s i t y o f t h e g r a n u l i t e o r b y t h e c l o s e 
p r o x i m i t y o f l o w - d e n s i t y r o c k s t o b o t h t h e n o r t h w e s t 
a n d s o u t h e a s t of t h e m e t a m o r p h i c b e l t . 

T h e Simon Hill Gravity Ridge is a n i n t e n s e n a r r o w 
g r a v i t y r i d g e w i t h a p e a k B o u g u e r a n o m a l y v a l u e o f 
+ 4 0 m G a l a t F r a s e r R a n g e . I t a l s o i n c l u d e s a f a n -
s h a p e d a r e a o f h i g h B o u g u e r a n o m a l y t o t h e e a s t a n d 
s o u t h e a s t of F r a s e r R a n g e . L o c a l l y h i g h B o u g u e r 
a n o m a l i e s a t F r a s e r R a n g e m a y b e a s s o c i a t e d w i t h t h e 
f l a t - l y ing o l i v i n e g a b b r o s h e e t d e s c r i b e d b y W i l s o n 
( 1 9 6 9 ) . A s l i g h t g r a v i t y s a d d l e b e t w e e n t h e l o c a l h i g h 
a t F r a s e r R a n g e a n d t h e h i g h t o t h e s o u t h e a s t is p r o b ­
a b l y r e l a t e d t o g r a n i t e i n t e r p o s e d b e t w e e n d e n s e r m e t a ­
m o r p h i c r o c k s . T h e s t e e p g r a d i e n t f o r m i n g t h e n o r t h ­
w e s t m a r g i n o f t h e u n i t is c e n t r e d t o t h e e a s t of t h e 
b o u n d a r y b e t w e e n a c i d a n d b a s i c g r a n u l i t e s i n 
W I D G I E M O O L T H A ; i t f o l l o w s t h a t t h e a p p a r e n t l y 
f a u l t e d c o n t a c t ( F r a s e r F a u l t ? ) b e t w e e n t h e d e n s e 
b a s i c g r a n u l i t e t o t h e s o u t h e a s t a n d t h e l i g h t e r c r y s ­
t a l l i n e r o c k s t o t h e n o r t h w e s t d i p s s o u t h e a s t . 

E x c e p t f o r a n o r t h e a s t - t r e n d i n g h i g h i n E S P E R -
A N C E , B o u g u e r a n o m a l i e s i n t h e Mount Andrew 
Gravity Platform a r e i n t h e r a n g e —20 t o —40 m G a l . 
T h e g r a d i e n t s a c r o s s t h e n o r t h w e s t a n d s o u t h e a s t 
b o u n d a r i e s of t h e u n i t a r e m u c h less i n t e n s e t h a n t h o s e 
a c r o s s t h e u n i t b o u n d a r i e s t o t h e n o r t h ; t h i s s u g g e s t s 
t h a t h o r i z o n t a l d e n s i t y c h a n g e s a r e e i t h e r d e e p l y b u r i e d 
o r n e a r - s u r f a c e b u t s m a l l a n d g r a d u a l . T h e l o c a l h i g h 
in E S P E R A N C E l i e s o n t h e s o u t h e r l y p r o j e c t i o n o f 
t h e a x i s of t h e g r a v i t y h i g h s a s s o c i a t e d w i t h t h e F r a s e r 
R a n g e m e t a m o r p h i c b e l t a n d is p r o b a b l y t h e e x p r e s s i o n 
of a s h a l l o w b o d y o f d e n s e b a s i c m e t a m o r p h i c r o c k s . 
T e r t i a r y a n d Q u a t e r n a r y s e d i m e n t s o b s c u r e m o s t o f 
t h e P r e c a m b r i a n b a s e m e n t i n t h e a r e a a n d p r e v e n t 
p o s i t i v e c o r r e l a t i o n o f t h e f e a t u r e w i t h g e o l o g y . 

T h e Muncalinup Gravity High i s d e f i n e d o n i t s 
n o r t h w e s t e r n b o u n d a r y b y a g r a d i e n t o f u p t o 
2 m G a l / k m . G e n t l e r g r a d i e n t s f o r m t h e n o r t h e r n a n d 
s o u t h e a s t e r n b o u n d a r i e s o f t h e u n i t . I t s s e a w a r d e x ­
t e n s i o n w i l l r e m a i n u n d e f i n e d u n t i l g r a v i t y c o v e r a g e 
o f t h e c o n t i n e n t a l s h e l f i s o b t a i n e d . 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 r e p r o b a b l y a s s o c i a t e d w i t h b a s i c 
m e t a m o r p h i c r o c k s w h i c h c r o p o u t o v e r m u c h o f t h e 
u n i t . A n o u t c r o p of g r a n i t e i n t h e c e n t r e o f t h e h i g h 
h a s n o a p p a r e n t effect o n B o u g u e r a n o m a l y v a l u e s 
a n d m u s t b e o f s m a l l v e r t i c a l e x t e n t o r d e n s i t y c o n ­
t r a s t . 

M o d e l s t u d i e s b a s e d o n d e t a i l e d g r a v i t y i n f o r m a t i o n 
f r o m t h e F r a s e r R a n g e a n d a d j o i n i n g a r e a s t o t h e e a s t 
a n d w e s t h a v e b e e n m a d e b y AnfilofT & S h a w ( 1 9 7 3 ) . 
T h e y i n t e r p r e t t h e F r a s e r R a n g e g r a n u l i t e s a n d b o r d e r ­
i n g g r a n i t e s a s c o n s t i t u t i n g a s t r u c t u r a l b e l t d e f o r m e d 
a g a i n s t t h e A r c h a e a n s h i e l d b y c o m p r e s s i o n i n t h e P r o ­
t e r o z o i c . C o m p r e s s i o n is p o s t u l a t e d t o h a v e c a u s e d 
c r u s t a l b u c k l i n g , w h i c h r e s u l t e d i n t h e f o r m a t i o n o f 
t w o z o n e s o f s u b s i d e n c e flanking a z o n e of u p l i f t . T h e 
s u b s i d e n c e is e n v i s a g e d a s l e a d i n g t o t h e f o r m a t i o n a n d 
p r e s e r v a t i o n o f l a r g e g r a n i t e b a t h o l i t h s , a n d t h e u p l i f t 
a s c a u s i n g t h e t h r u s t i n g o f m a f i c g r a n u l i t e s i n t o t h e 
u p p e r l e v e l s o f t h e c r u s t . 

Eyre Regional Gravity Complex 
T h i s p r o v i n c e is a n o r t h e a s t e r l y t r e n d i n g r e g i o n a l 

g r a v i t y l o w i n w h i c h B o u g u e r a n o m a l y v a l u e s r a n g e 
f r o m — 2 0 t o — 6 0 m G a l . I t is b o u n d e d t o t h e w e s t b y 
t h e F r a s e r R e g i o n a l G r a v i t y R i d g e , a n d t o t h e s o u t h 
a n d s o u t h e a s t b y a g e n t l e B o u g u e r a n o m a l y r i s e t o w a r d s 
t h e c o a s t l i n e . I t e x t e n d s n o r t h e a s t w a r d s b e y o n d t h e a r e a 
s u r v e y e d ( F r a s e r , t h i s v o l u m e , P a r t C ) . 

T h e p r o v i n c e e x t e n d s o v e r p a r t s o f t h e E u c l a B a s i n , 
of T e r t i a r y a n d C r e t a c e o u s s e d i m e n t s , a n d t h e A l b a n y -
F r a s e r P r o v i n c e , of P r o t e r o z o i c g n e i s s , g r a n i t e , a n d 
s e d i m e n t s . L o w B o u g u e r a n o m a l y v a l u e s a r e a t t r i b u t e d 
t o P r e c a m b r i a n r o c k s of l o w d e n s i t y r a t h e r t h a n t o 
t h i c k s e d i m e n t s of t h e E u c l a B a s i n . T h i s is s u p p o r t e d 
b y t h e f o l l o w i n g o b s e r v a t i o n s ; 

( 1 ) B o u g u e r a n o m a l i e s a r e l o w i n t h e s o u t h o f t h e 
p r o v i n c e , w h e r e P r e c a m b r i a n r o c k s a r e e x ­
p o s e d . 

( 2 ) A n o v e r a l l n o r t h e a s t e r l y c o n t o u r t r e n d o v e r P r e ­
c a m b r i a n r o c k s i n t h e s o u t h o f t h e p r o v i n c e 
p e r s i s t s o v e r t h e s e d i m e n t - c o v e r e d a r e a i n t h e 
n o r t h . 

( 3 ) T h e r e is n o 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 b o u n d a r y of t h e E u c l a B a s i n . 

( 4 ) B o r e h o l e s d r i l l e d i n t h e E u c l a B a s i n e a s t o f t h e 
s u r v e y a r e a h a v e a l l e n c o u n t e r e d a P r e c a m b r i a n 
b a s e m e n t of g r a n i t e o r g n e i s s a t d e p t h s l e s s 
t h a n 6 0 0 m ( P e e r s & T r e n d a l l , 1 9 6 7 ) 

T h e f o r e g o i n g o b s e r v a t i o n s s u g g e s t t h a t t h e p a r t o f t h e 
E u c l a B a s i n w i t h i n t h e s u r v e y a r e a is u n d e r l a i n a t 
s h a l l o w d e p t h b y a P r o t e r o z o i c b a s e m e n t o f g r a n i t e 
a n d g n e i s s w h i c h is s t r u c t u r a l l y c o n t i n u o u s w i t h t h e 
p a r t o f t h e A l b a n y - F r a s e r P r o v i n c e e x p o s e d i n M A L ­
C O L M a n d e a s t e r n E S P E R A N C E . 

A t r a n s i t i o n f r o m c o n t i n e n t a l t o o c e a n i c c r u s t m a y 
a c c o u n t f o r t h e g e n t l e B o u g u e r a n o m a l y r i s e t o w a r d s 
t h e c o a s t l i n e . 

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 C O N T O U R P A T T E R N 

A N D T H E R E G I O N A L D I S T R I B U T I O N O F M I N E R A L 

O C C U R R E N C E S 

T h e l o c a t i o n s o f r e p o r t e d m i n e r a l d e p o s i t s , b o t h e c o ­
n o m i c a n d u n e c o n o m i c , w e r e p l o t t e d o n t h e B o u g u e r 

1 0 



a n o m a l y c o n t o u r m a p ( P l a t e A l ) t o d e t e r m i n e w h e t h e r m i n e r a l d e p o s i t s t o b e c o n c e n t r a t e d a r o u n d t h e r e s i d u a l 
t h e g r a v i t y c o n t o u r p a t t e r n is r e l a t e d t o t h e d i s t r i b u t i o n g r a v i t y h i g h s a s s o c i a t e d w i t h t h e g r e e n s t o n e b e l t s of 
o f m i n e r a l d e p o s i t s . T h e r e is a s t r o n g t e n d e n c y f o r t h e Y i l g a r n B l o c k . 

A5. CONCLUSIONS 
T h e f o l l o w i n g c o n c l u s i o n s a r e d r a w n f r o m t h e a n a l y ­

sis of g r a v i t y r e s u l t s : 
1. G r a v i t y c o n t o u r t r e n d s c l o s e l y r e f l ec t r e g i o n a l 

s t r u c t u r a l t r e n d s o v e r m o s t o f t h e Y i l g a r n B l o c k 
a n d A l b a n y - F r a s e r P r o v i n c e . A l o n g t h e m a r g i n 
o f t h e Y i l g a r n B l o c k , h o w e v e r , c o n t o u r t r e n d s 
c h a r a c t e r i s t i c o f t h e A l b a n y - F r a s e r P r o v i n c e p e r ­
sist f o r s o m e d i s t a n c e i n t o A r c h a e a n t e r r a i n ; t h i s 
s u g g e s t s t h a t t h e i n f l u e n c e of P r o t e r o z o i c t e c t o n i c 
a c t i v i t y e x t e n d e d f o r s o m e d i s t a n c e i n t o t h e Y i l ­
g a r n B l o c k . T h i s is p a r t i c u l a r y s t r i k i n g a l o n g t h e 
s o u t h e a s t m a r g i n of t h e Y i l g a r n B l o c k , w h e r e 
a g r a v i t y d e p r e s s i o n 8 0 k m w i d e e x t e n d s p a r a l l e l 
t o t h e P r o t e r o z o i c F r a s e r R a n g e m e t a m o r p h i c 
b e l t . 

2 . A B o u g u e r a n o m a l y g r a d i e n t a l o n g t h e e a s t e r n 
b o u n d a r y o f a r e g i o n o f h i g h B o u g u e r a n o m a l y 
o v e r t h e s o u t h w e s t e r n p a r t o f t h e Y i l g a r n B l o c k 
c o i n c i d e s w i t h a z o n e of s u p p o s e d c r u s t a l c h a n g e 
w h i c h g r a v i t y e v i d e n c e s u g g e s t s m a y b e d u e t o 
a t h i c k e n i n g , f r o m e a s t t o w e s t , o f a l o w e r o r 
i n t e r m e d i a t e c r u s t a l l a y e r a t t h e e x p e n s e of a 
l ess d e n s e u p p e r l a y e r . 

3 . T h e g r e e n s t o n e b e l t s o f t h e Y i l g a r n B l o c k a r e 
a s s o c i a t e d w i t h r e s i d u a l g r a v i t y h i g h s of s m a l l 
a r e a a n d l a r g e a m p l i t u d e . F r o m g r a v i t y e v i d e n c e 
t h e d i s t r i b u t i o n p a t t e r n of t h e g r e e n s t o n e b e l t s 
d i f fe rs i n t h e e a s t e r n a n d w e s t e r n p a r t s of t h e 
Y i l g a r n B l o c k . I n t h e K a l g o o r l i e a r e a t h e b e l t s 
a p p e a r t o f o r m a n i n t e r c o n n e c t i n g s y s t e m , 
w h e r e a s i n t h e S o u t h e r n C r o s s a r e a t h e y a r e 

s e p a r a t e d f r o m o n e a n o t h e r b y l a r g e a r e a s o f 
g r a n i t e o r g n e i s s . 

4 . L o w g r a v i t y f e a t u r e s o v e r t h e P r e c a m b r i a n s h i e l d 
c a n g e n e r a l l y b e c o r r e l a t e d w i t h o u t c r o p p i n g 
g r a n i t i c b o d i e s . T h e m o s t d i s t i n c t i v e f e a t u r e s a r e 
d e e p , e l o n g a t e g r a v i t y d e p r e s s i o n s b o r d e r i n g t h e 
Y i l g a r n B l o c k t o t h e s o u t h a n d s o u t h e a s t . I n t h e 
Y i l g a r n B l o c k , a d e c r e a s e f r o m e a s t t o w e s t i n 
t h e a m p l i t u d e a n d i n t e n s i t y o f g r a v i t y l o w s a s ­
s o c i a t e d w i t h g r a n i t e s i n d i c a t e s a c o r r e s p o n d i n g 
d e c r e a s e e i t h e r i n t h e i r d e n s i t y c o n t r a s t w i t h t h e 
s u r r o u n d i n g r o c k s o r i n t h e i r v e r t i c a l e x t e n t . 

5 . A n i n t e n s e , n a r r o w g r a v i t y r i d g e e x t e n d i n g 
n o r t h e a s t f r o m F r a s e r R a n g e is e v i d e n t l y t h e e x ­
p r e s s i o n o f a p a r t l y e x p o s e d b o d y of d e n s e 
p y r o x e n e g r a n u l i t e . T h e b o d y is e s t i m a t e d t o b e 
u p t o 1 0 k m t h i c k a n d is p r o b a b l y i n f a u l t c o n ­
t a c t w i t h g r a n i t e a n d g n e i s s t o t h e n o r t h w e s t a n d 
s o u t h e a s t . T h e F r a s e r F a u l t is r e p r e s e n t e d b y a 
g r a d i e n t o f a b o u t 1 0 m G a l / k m a n d is c o n s i d e r e d 
t o b e a r e v e r s e f a u l t a n d t o d i p s o u t h e a s t . T h e 
g r a v i t y r i d g e e x t e n d s n o r t h e a s t w a r d s b e y o n d t h e 
s u r v e y e d a r e a , b u t w i t h d i m i n i s h i n g g r a v i t y r e ­
lief. 

6 . G r a v i t y r e l i e f o v e r t h e w e s t e r n p a r t of t h e E u c l a 
B a s i n p r o b a b l y r e f l ec t s l a t e r a l d e n s i t y v a r i a t i o n s 
i n t h e P r e c a m b r i a n b a s e m e n t . A s t h e B o u g u e r 
a n o m a l y field is l o w c o m p a r e d w i t h t h a t i n a r e a s 
of e x p o s e d g r a n u l i t e t o t h e n o r t h w e s t , t h e b a s e ­
m e n t m a y b e c o m p o s e d p r e d o m i n a n t l y of g r a n i t e 
a n d g n e i s s . 
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Boundary of area d iscussed 

Boundarv of 1969 gravity survey 

Boundary of Fttzroy and Conning Bas ins 
reconna issance gravity surveys (F lave / le 

& G o o d s p e e d , 1 9 5 2 - 6 0 ) 

" Boundary of other g r a v i t y surveys ® C a m b r i d g e Pendulum S t a t i o n 

- — ~ - B M R r o a d t r a v e r s e , 1950-53 & liogat Secondary S t a t i o n 

I W V L O O 1 250 0 0 0 map sheet area 

Fig. B l . Location of 1969 B M R gravity survey and of previous B M R and subsidised gravity surveys. 



Bl. INTRODUCTION 
T h e B u r e a u o f M i n e r a l R e s o u r c e s , G e o l o g y a n d G e o ­

p h y s i c s ( B M R ) e x t e n d e d t h e r e c o n n a i s s a n c e h e l i c o p t e r 
g r a v i t y c o v e r a g e of A u s t r a l i a b y c o n d u c t i n g t w o s u r ­
v e y s i n W e s t e r n A u s t r a l i a i n 1 9 6 9 , B o t h w e r e d o n e 
u n d e r c o n t r a c t t o B M R b y W o n g e l a G e o p h y s i c a l P t y 
L t d u s i n g t h e ' c e l l m e t h o d ' , d e s c r i b e d b y H a s t i e & 
W a l k e r ( 1 9 6 2 ) , t o e s t a b l i s h a n 1 1 - k m g r i d o f g r a v i t y 
s t a t i o n s o v e r t h e t w o a r e a s . P a r t B d i s c u s s e s t h e r e s u l t s 
in t h e n o r t h w e s t e r n a r e a ( F i g . B l ) , i n w h i c h 
3 4 0 0 0 0 k m 2 w a s s u r v e y e d o v e r t w e n t y - f o u r 1 : 2 5 0 0 0 0 
S h e e t a r e a s u n d e r t h e s u p e r v i s i s o n of F . D a r b y a n d A . 
R . F r a s e r . T h e r e s u l t s o f p r e v i o u s g r a v i t y s u r v e y s b y 
B M R , o v e r t h e n o r t h w e s t c o n t i n e n t a l s h e l f a n d o v e r 
s e v e r a l 1 : 2 5 0 0 0 0 S h e e t a r e a s t o t h e e a s t of t h e n o r t h ­
w e s t e r n s u r v e y a r e a ( F i g . B l ) , a r e a l s o i n c l u d e d in 
t h e d i s c u s s i o n . B o u g u e r a n o m a l y c o n t o u r s f o r t h e a r e a 
d i s c u s s e d a r e s h o w n i n P l a t e B l . 

T h e s u r v e y a r e a s e x t e n d o v e r t h e n o r t h e r n p a r t of 
t h e C a r n a r v o n B a s i n , t h e w e s t e r n t i p of t h e C a n n i n g 
B a s i n , a n d a p o r t i o n of t h e P r e c a m b r i a n s h i e l d . I n 
t h e C a r n a r v o n B a s i n , t i e s w e r e m a d e t o a p r e v i o u s 
s u r v e y b y W e s t A u s t r a l i a n P e t r o l e u m P t y L t d , a n d 
n e w r e a d i n g s w e r e t a k e n o n l y w h e r e g r a v i t y c o v e r a g e 
w a s c o n s i d e r e d i n a d e q u a t e . 

T h e t o p o g r a p h y c o m p r i s e s a d u r i c r u s t e d p l a t e a u a n d 
g e n t l y s e a w a r d - s l o p i n g c o a s t a l p l a i n s . H e i g h t a b o v e s e a 
l eve l o n t h e p l a t e a u g e n e r a l l y r a n g e s f r o m 5 0 0 t o 
8 0 0 m , a l t h o u g h s e v e r a l p e a k s e x c e e d 1 0 0 0 m ; M o u n t 
B r u c e ( 1 2 2 7 m ) is t h e h i g h e s t p o i n t i n t h e S t a t e . 
E r o s i o n b y r i v e r s h a s r e d u c e d t h e p l a t e a u i n s o m e 
a r e a s t o a s e r i e s of t a b l e l a n d s a n d m e s a s s e p a r a t e d b y 
w i d e v a l l e y s . I n t h e H a m e r s l e y a n d O p h t h a l m i a R a n g e s , 
f o l d e d s e d i m e n t s h a v e b e e n d i f f e r e n t i a l l y e r o d e d . 

R a i n f a l l w i t h i n t h e s u r v e y a r e a is g e n e r a l l y l o w a n d 
i r r e g u l a r , a n d v e g e t a t i o n is s p a r s e . L a n d i n g s p o t s f o r 
t h e h e l i c o p t e r w e r e p l e n t i f u l , a n d a n e t w o r k o f g r a d e d 
r o a d s g e n e r a l l y g a v e g o o d a c c e s s a n d f a c i l i t a t e d t h e 
t r a n s p o r t of c r e w a n d f u e l . 

S u m m a r i e s of t h e g e o l o g y a n d 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 r e s u l t s w e r e p r e p a r e d f r o m i n f o r m a t i o n a v a i l ­
a b l e u p t o 1 9 7 3 . O p e r a t i o n a l s t a t i s t i c s a n d a d e s c r i p ­
t i o n o f s u r v e y m e t h o d s a r e g i v e n in a p p e n d i x e s . 

A cknowledgement 

I t h a n k t h e staff of t h e B M R C a r t o g r a p h i c S e c t i o n 
w h o c o n t r i b u t e d t o t h e d r a w i n g of t h e i l l u s t r a t i o n s . 

B2. GEOLOGY 
T h e s u r v e y a r e a e x t e n d s o v e r t h e n o r t h e r n h a l f o f 

t h e C a r n a r v o n B a s i n , t h e w e s t e r n t i p o f t h e C a n n i n g 
B a s i n , a n d a l l o r p a r t s of t h e P i l b a r a B l o c k , t h e M e d i a n 
B e l t ( H a m e r s l e y a n d B a n g e m a l l B a s i n s ) , t h e G a s c o y n e 
B l o c k , a n d t h e P a t e r s o n P r o v i n c e . T h e s e s t r u c t u r a l 
d i v i s i o n s a r e s h o w n i n P l a t e B 2 . W i t h t h e e x c e p t i o n of 
t h e C a n n i n g B a s i n , w h o s e g r a v i t y e x p r e s s i o n is d i s ­
c u s s e d in a n o t h e r r e p o r t ( F l a v e l l e & G o o d s p e e d , 1 9 6 2 ) , 
e a c h s t r u c t u r a l e l e m e n t is d i s c u s s e d i n s o m e d e t a i l . T h e 
n a m e s of w e l l s d r i l l e d in t h e s e d i m e n t a r y b a s i n s of 
t h e s u r v e y a r e a a r e l i s t e d in A p p e n d i x B 3 . 

Carnarvon Basin 

T h i s is a n e p i c o n t i n e n t a l b a s i n of m a i n l y P h a n e r o z o i c 
s e d i m e n t s ; it e x t e n d s o n l a n d f r o m O n s l o w in t h e n o r t h 
t o G e r a l d t o n i n t h e s o u t h , a n d e a s t w a r d f r o m t h e c o a s t 
f o r u p t o 2 0 0 k m . R e c e n t s a n d s a n d a l l u v i u m o b s c u r e 
t h e l a n d w a r d m a r g i n o f t h e b a s i n i n t h e n o r t h , b u t c e n ­
t r a l l y i n t h e e a s t t h e b o u n d a r y is t h e j u n c t i o n of P a l a e o ­
z o i c s e d i m e n t s w i t h P r e c a m b r i a n i g n e o u s a n d m e t a ­
m o r p h i c r o c k s . T h e s o u t h e a s t e r n m a r g i n is n o t d i s t i n c t , 
a n d t h e b o u n d a r y b e t w e e n t h e P e r t h a n d C a r n a r v o n 
B a s i n s is a r b i t r a r i l y d e f i n e d . 

G e o p h y s i c a l a n d d r i l l i n g e v i d e n c e h a s s h o w n t h a t 
t h e P r e c a m b r i a n f loor of t h e b a s i n is i r r e g u l a r , a n d 
c o n s i s t s of a n u m b e r o f r e l a t i v e l y d e e p t r o u g h s s e p a r ­
a t e d b y n a r r o w s i n u o u s r i d g e s ( C h a m b e r l a i n , D o o l e y , 
& V a l e , 1 9 5 4 ; P a r k i n s o n , 1 9 5 7 ; F o r s y t h , 1 9 6 0 ; S p e n c e 
1 9 6 1 , 1 9 6 2 ; B o w & T u r p i e , 1 9 6 4 ) . T h e m a i n b a s e m e n t 
r i d g e is r e p r e s e n t e d b y a n e l o n g a t e b e l t of h i g h B o u ­
g u e r a n o m a l y a n d d i v i d e s t h e o n s h o r e p a r t o f t h e b a s i n 
m e r i d i o n a l l y . O n e i t h e r s i d e o f t h e m a i n b a s e m e n t r i d g e , 
t h e s e d i m e n t a r y t r o u g h s a r e r e p r e s e n t e d b y g r a v i t y d e ­
p r e s s i o n s . 

Pilbara Block 

T h e P i l b a r a B l o c k c o n s t i t u t e s o n e o f t h e o l d e s t k n o w n 
p a r t s of t h e P r e c a m b r i a n s h i e l d . A r c h a e a n g r a n i t e s 
h a v e g e n e r a l l y y i e l d e d r u b i d i u m - s t r o n t i u m a g e s i n t h e 
r a n g e 2 9 0 0 t o 3 1 0 0 m . y . , w h i c h is c o n s i d e r a b l y o l d e r 

t h a n t h e 2 6 0 0 t o 2 7 0 0 m . y . r a n g e f o r m o s t o f t h e 
g r a n i t e s d a t e d in t h e Y i l g a r n B l o c k ( C o m p s t o n & 
A r r i e n s , 1 9 6 8 ) . 

T h e f o l l o w i n g d e s c r i p t i o n of t h e P i l b a r a B l o c k is 
l a r g e l y d e r i v e d f r o m r e v i e w s b y N o l d a r t & W y a t t 
( 1 9 6 1 ) , P r i d e r ( 1 9 6 5 ) , a n d R y a n ( 1 9 6 5 ) . T h e 
A r c h a e a n r o c k s of t h e P i l b a r a B l o c k b e l o n g t o t h e P i l ­
b a r a S y s t e m , w h i c h c o m p r i s e s v o l c a n i c a n d s e d i m e n ­
t a r y s u c c e s s i o n s a n d i g n e o u s i n t r u s i v e s . I n t h e c e n t r a l 
a n d e a s t e r n p a r t s of t h e P i l b a r a B l o c k , t h e v o l ­
c a n i c / s e d i m e n t a r y p i l e is d i v i d e d i n t o t h e W a r r a w o o n a 
a n d M o s q u i t o C r e e k S u c c e s s i o n s . T h e W a r r a w o o n a 
S u c c e s s i o n is t h e o l d e r , a n d is m a d e u p of h i g h l y f o l d e d 
m e t a m o r p h o s e d b a s a l t i c l a v a s a n d sil ls w i t h a m i n o r 
d e v e l o p m e n t of j a s p i l i t e . T h e p r e d o m i n a n t l y c l a s t i c 
M o s q u i t o C r e e k S u c c e s s i o n u n c o n f o r m a b l y o v e r l i e s t h e 
W a r r a w o o n a S u c c e s s i o n a n d c o n s i s t s o f c o n g l o m e r a t e , 
m u d s t o n e , s h a l e , s c h i s t , s a n d s t o n e , s l a t e , a n d q u a r t z i t e . 
I n t h e w e s t e r n p a r t o f t h e P i l b a r a B l o c k , l a t e r a l l y 
e q u i v a l e n t v o l c a n i c a n d s e d i m e n t a r y s u c c e s s i o n s t h a t 
a r e p r o b a b l y e q u i v a l e n t t o t h e W a r r a w o o n a a n d M o s ­
q u i t o C r e e k S u c c e s s i o n s c o m p r i s e t h e R o e b o u r n e 
G r o u p . 

T h e m a i n i g n e o u s r o c k t y p e i n t h e P i l b a r a B l o c k is 
g r a n i t e , w h i c h o c c u p i e s l a r g e t r a c t s of l o w - l y i n g c o u n ­
t r y w h e r e o u t c r o p is p o o r . T h e c o m m o n e s t t y p e is a 
l e u c o c r a t i c e v e n - g r a i n e d g r a n i t e . N o l d a r t & W y a t t 
( 1 9 6 1 ) h a v e r e c o g n i s e d t w o m a i n t y p e s of g r a n i t i c i n ­
t r u s i v e s : t h o s e t h a t a p p e a r t o h a v e c o n c o r d a n t l y i n ­
t r u d e d t h e r o c k s of t h e W a r r a w o o n a S u c c e s s i o n , a n d 
t h o s e t h a t h a v e d i s c o r d a n t l y i n t r u d e d t h e M o s q u i t o 
C r e e k S u c c e s s i o n . 

T h e P i l b a r a S y s t e m in u n c o n f o r m a b l y o v e r l a i n b y a 
s u c c e s s i o n of f l a t - ly ing u n m e t a m o r p h o s e d s h a l l o w - w a t e r 
L o w e r P r o t e r o z o i c s e d i m e n t s a n d i n t e r b e d d e d v o l c a n i c s . 
T h e p r e d o m i n a n t r o c k t y p e s a r e c o n g l o m e r a t e a n d 
p e b b l y s a n d s t o n e , w i t h m i n o r s h a l e a n d s i l t s t o n e , i n t e r ­
b e d d e d w i t h a c i d a n d b a s i c i g n e o u s si l ls o r f l ows . T h e 
y o u n g e s t r o c k s , t h i n T e r t i a r y a n d Q u a t e r n a r y 
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s e q u e n c e s , o c c u r i n t h e v a l l e y s o f t h e m a j o r r i v e r s 
d r a i n i n g t h e P i l b a r a B l o c k . 

T h e m a i n s t r u c t u r a l f e a t u r e s o f t h e P i l b a r a B l o c k 
a r e t h e l a r g e g r a n i t i c d o m e s , r o u n d w h i c h t h e o v e r ­
l y i n g s u c c e s s i o n s f o r m t i g h t s y n c l i n o r i a . W i t h i n t h e 
W a r r a w o o n a S u c c e s s i o n , n o o v e r a l l r e g i o n a l f o l d t r e n d 
is a p p a r e n t , a n d m o s t o f t h e s t r u c t u r a l t r e n d s a n d f o l d 
p a t t e r n s f o l l o w t h e m a r g i n s o f t h e g r a n i t i c p l u t o n s . 
F o l d p a t t e r n s a r e s i m p l e r i n t h e M o s q u i t o C r e e k S u c ­
c e s s i o n a n d t h e R o e b o u r n e G r o u p , a n d f o l l o w a r e ­
g i o n a l t r e n d v a r y i n g f r o m e a s t - n o r t h e a s t t o e a s t . T h e 
P i l b a r a S y s t e m h a s b e e n s u b j e c t e d t o r e g i o n a l s u p e r ­
i m p o s e d f o l d i n g a l o n g n o r t h e a s t - t r e n d i n g a x e s . T h e r e ­
g i o n a l f o l d i n g p o s t d a t e d o r w a s c o n t e m p o r a n e o u s w i t h 
f o l d i n g o f t h e M o s q u i t o C r e e k S u c c e s s i o n , a n d is b e ­
l i e v e d t o h a v e b e e n d u e t o a t a n g e n t i a l c o m p r e s s i v e 
f o r c e i m p o s e d o n t h e P i l b a r a B l o c k f r o m t h e s o u t h e a s t 
( N o l d a r t & W y a t t , 1 9 6 1 ) . 

Median Belt 

B e t w e e n t h e P i l b a r a a n d Y i l g a r n B l o c k s l i e s a b r o a d 
s o u t h e a s t - t r e n d i n g P r o t e r o z o i c b a s i n c o n t a i n i n g u n m e t a -
m o r p h o s e d s e d i m e n t s a n d i n t e r b e d d e d l a v a s . T h e b a s i n 
h a s b e e n t e r m e d t h e M e d i a n B e l t ( C l a r k e , 1 9 3 8 ; P r i d e r , 
1 9 6 5 ; H i l l s , 1 9 6 5 ) a n d t h e N u l l a g i n e B a s i n ( D a n i e l s , 
1 9 6 6 ) . T h e P r o t e r o z o i c g e o l o g y o f t h e a r e a is t h e s u b ­
j e c t o f a p a p e r b y D a n i e l s ( 1 9 6 6 ) o n w h i c h t h e f o l ­
l o w i n g a c c o u n t is b a s e d . 

T h e P r o t e r o z o i c s u c c e s s i o n c o m p r i s e s t h r e e m a i n 
d i v i s i o n s w h i c h a r e s e p a r a t e d b y a n g u l a r u n c o n ­
f o r m i t i e s . F r o m o l d e s t t o y o u n g e s t t h e s e a r e t h e M o u n t 
B r u c e S u p e r g r o u p , t h e B r e s n a h a n G r o u p , a n d t h e 
B a n g e m a l l G r o u p . 

Mount Bruce Supergroup. T h e l o w e r m o s t p a r t of 
t h e M o u n t B r u c e S u p e r g r o u p is t e r m e d t h e F o r t e s c u e 
G r o u p , w h i c h c o n s i s t s p r i n c i p a l l y o f q u a r t z i t e , f l o o d 
b a s a l t , p y r o c l a s t i c s , a n d p i l l o w l a v a , w i t h i n t e r b e d d e d 
d o l o m i t e , p i s o l i t e , a n d s h a l e . T h e g r o u p h a s a t o t a l 
t h i c k n e s s of a b o u t 4 3 0 0 m , a n d o v e r l i e s a n A r c h a e a n 
b a s e m e n t o f g r e e n s t o n e , j a s p i l i t e , a n d g r a n i t e , w h i c h 
a r e e x p o s e d a s a f e w s m a l l i n l i e r s i n t h e c o r e s of 
d o m e s . O v e r l y i n g t h e F o r t e s c u e G r o u p is t h e H a m e r s ­
l e y G r o u p , w h i c h c o n s i s t s p r e d o m i n a n t l y of h y d r o g e n i c 
r o c k s s u c h as c h e r t , j a s p i l i t e , a n d d o l o m i t e . T h e g r o u p 
c o m p r i s e s e i g h t f o r m a t i o n s , o f w h i c h t h e B r o c k m a n 
I r o n F o r m a t i o n is t h e t h i c k e s t , t h e m o s t w i d e l y e x ­
p o s e d , a n d t h e m o s t i m p o r t a n t e c o n o m i c a l l y . T h e e x ­
t e n s i v e i r o n o r e d e p o s i t s o f t h e H a m e r s l e y R a n g e o c c u r 
m a i n l y as h e m a t i t e i n s y n c l i n a l f o l d s o f t h e B r o c k m a n 
I r o n F o r m a t i o n ( M a c L e o d , 1 9 6 6 ) . D i s c o n f o r m a b l y 
o v e r l y i n g t h e H a m e r s l e y G r o u p is t h e W y l o o G r o u p , 
w h i c h c o n s i s t s o f c o a r s e c l a s t i c s e d i m e n t s , s h a l e , 
q u a r t z i t e , d o l o m i t e , a n d m i n o r v o l c a n i c s . U n l i k e t h e 
s e d i m e n t s o f t h e H a m e r s l e y G r o u p , w h i c h a c c u m u l a t e d 
u n d e r c o n d i t i o n s o f e x t r e m e s t a b i l i t y , t h e W y l o o G r o u p 
c o n t a i n s a w i d e v a r i e t y o f l i t h o f a c i e s , s u g g e s t i n g t h a t 

d e p o s i t i o n t o o k p l a c e in a n u n s t a b l e e n v i r o n m e n t . T h i s 
a p p a r e n t i n s t a b i l i t y d u r i n g W y l o o G r o u p t i m e s w a s 
p r o b a b l y t h e h a r b i n g e r o f a p e r i o d o f m a j o r f o l d i n g 
w h i c h a f f ec t ed t h e w h o l e o f t h e M o u n t B r u c e S u p e r ­
g r o u p . 

Bresnahan Group. D e p o s i t i o n , f o l d i n g , a n d e r o s i o n 
o f t h e M o u n t B r u c e S u p e r g r o u p w a s f o l l o w e d b y t h e 
d e p o s i t i o n o f a t h i c k s e r i e s o f a r e n a c e o u s b e d s n a m e d 
t h e B r e s n a h a n G r o u p . T h e n a t u r e of t h e c l a s t s i n t h e 
s e d i m e n t s i n d i c a t e s t h a t t h e s o u r c e m a t e r i a l w a s 
g r a n i t i c , a n d t h e h i g h p r o p o r t i o n of f r e s h f e l d s p a r 
p r o b a b l y i n d i c a t e s r a p i d m e c h a n i c a l w e a t h e r i n g o f t h e 
s o u r c e r o c k a n d r a p i d a c c u m u l a t i o n i n a q u i c k l y s u b ­
s i d i n g b a s i n . D a n i e l s ( 1 9 6 6 ) c o n t e n d e d t h a t t h e s o u r c e 
w a s a n A r c h a e a n g r a n i t e m a s s e x p o s e d i m m e d i a t e l y 
w e s t o f t h e B r e s n a h a n G r o u p o u t c r o p , a n d t h a t t h e 
b a s i n d e v e l o p e d a s a r e s u l t o f v e r t i c a l m o v e m e n t a l o n g 
a f a u l t f o r m i n g t h e s o u t h w e s t e r n b o u n d a r y o f t h e 
A r c h a e a n in l i e r . A f t e r d e p o s i t i o n , t h e B r e s n a h a n G r o u p 
w a s s l i g h t l y f o l d e d a b o u t e a s t e r l y a x e s , a n d e r o d e d . 

Bangemall Group. T h e B a n g e m a l l G r o u p w a s l a i d 
d o w n u n c o n f o r m a b l y o n t h e M o u n t B r u c e S u p e r g r o u p 
a n d t h e B r e s n a h a n G r o u p . I t is e x p o s e d o v e r a w i d e 
a r e a s o u t h o f t h e A s h b u r t o n R i v e r . D a n i e l s ( 1 9 6 6 ) 
h a s i d e n t i f i e d f o r m a t i o n s o f d o l o m i t e , s h a l e , a n d o r t h o -
q u a r t z i t e , a l l of w h i c h a r e i n t r u d e d b y q u a r t z d o l e r i t e 
si l ls . T h e m a i n f o l d i n g o f t h e s e q u e n c e h a s b e e n a b o u t 
w e s t t o n o r t h w e s t a x e s a n d i n c r e a s e s i n i n t e n s i t y f r o m 
n o r t h t o s o u t h ( D a n i e l s , 1 9 6 6 ) . 

D a n i e l s & H o r w i t z ( 1 9 6 9 ) d i v i d e d t h e M e d i a n B e l t 
i n t o t w o b a s i n s ( P l a t e B 2 ) — t h e H a m e r s l e y B a s i n 
c o m p r i s i n g t h e M o u n t B r u c e S u p e r g r o u p a n d B r e s n a ­
h a n G r o u p s e d i m e n t s t o t h e n o r t h , a n d t h e B a n g e m a l l 
B a s i n c o m p r i s i n g t h e B a n g e m a l l G r o u p s e d i m e n t s t o 
t h e s o u t h . 

Gascoyne Block 

T h e G a s c o y n e B l o c k c o n s i s t s o f l o w - g r a d e t o 
m e d i u m - g r a d e m e t a m o r p h o s e d s e d i m e n t s , g n e i s s , a n d 
i n t r u s i v e g r a n i t e , a n d a p p a r e n t l y f o r m s t h e b a s e m e n t 
t o t h e s o u t h e r n p a r t of t h e B a n g e m a l l B a s i n . M e t a ­
m o r p h i s m of t h e s e d i m e n t s d a t e s f r o m t h e O p h t h a l m i a n 
O r o g e n y , d u r i n g w h i c h t h e m o s t i n t e n s e f o l d i n g o f t h e 
M o u n t B r u c e S u p e r g r o u p t o o k p l a c e ( G S A , 1 9 7 1 ) . 
T h e m e t a s e d i m e n t s a r e p r o b a b l y t h e m e t a m o r p h o s e d 
e q u i v a l e n t s of t h e M o u n t B r u c e S u p e r g r o u p . 

Pater son Province 

T h i s p r o v i n c e w a s o r i g i n a l l y c o n s i d e r e d t o f o r m a n 
e a s t e r l y e x t e n s i o n o f t h e P i l b a r a B l o c k ( P r i d e r , 1 9 6 5 ) , 
b u t w a s l a t e r r e c o g n i s e d a s a s e p a r a t e t e c t o n i c u n i t a n d 
r e n a m e d ( D a n i e l s & H o r w i t z , 1 9 6 9 ) . I t c o n s i s t s o f 
P r o t e r o z o i c m e t a s e d i m e n t s a n d g r a n i t e , a n d a p p e a r s t o 
f o r m t h e b a s e m e n t t o p a r t s o f t h e C a n n i n g B a s i n i n 
t h e n o r t h a n d t h e B a n g e m a l l B a s i n in t h e s o u t h . 

B3. PREVIOUS GEOPHYSICAL RESULTS 
N u m e r o u s g e o p h y s i c a l s u r v e y s h a v e b e e n c a r r i e d 

o u t w i t h i n t h e s u r v e y a r e a b y B M R a n d b y m i n i n g a n d 
o i l e x p l o r a t i o n c o m p a n i e s . T h e s u r v e y s f o r w h i c h i n ­
f o r m a t i o n is r e a d i l y a v a i l a b l e a r e l i s t e d i n A p p e n d i x 
B 3 , a n d t h e i r l o c a t i o n s a r e s h o w n i n F i g u r e s B l , B 2 , 
a n d B 3 ; m a r i n e s e i s m i c a n d m a g n e t i c s u r v e y s a r e n o t 
i n c l u d e d . T h e m a j o r r e s u l t s o f 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 t h a t c o u l d h a v e s o m e r e l e v a n c e t o t h e p r e s e n t 
i n v e s t i g a t i o n a r e d i s c u s s e d b e l o w . 

Gravity surveys 
G r a v i t y s u r v e y s b e f o r e 1 9 6 8 w e r e m a i n l y c o n f i n e d 

t o t h e C a r n a r v o n a n d C a n n i n g B a s i n s . I n t h e C a r n a r ­
v o n B a s i n , t w o b r o a d g r a v i t y d e p r e s s i o n s s e p a r a t e d b y 
a g r a v i t y r i d g e w e r e r e v e a l e d . C h a m b e r l a i n & o t h e r s 
( 1 9 5 4 ) i n t e r p r e t e d t h e g r a v i t y r e l i e f i n t e r m s of b a s e ­
m e n t t o p o g r a p h y , s o t h a t t h e d e p r e s s i o n s a n d r i d g e w e r e 
r e g a r d e d a s t h e e x p r e s s i o n s of s e d i m e n t a r y t r o u g h s a n d 
a b a s e m e n t r i d g e r e s p e c t i v e l y . 
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T h e C a n n i n g B a s i n g r a v i t y s u r v e y s r e v e a l e d a b r o a d 
n o r t h w e s t - t r e n d i n g g r a v i t y r i d g e a l o n g t h e s o u t h w e s t e r n 
m a r g i n of t h e C a n n i n g B a s i n , a n d a d e p r e s s i o n c o v e r ­
ing m o s t of R U N T O N a n d M A D L E Y . U s i n g t h e s c a n t 
g e o l o g i c a l e v i d e n c e a v a i l a b l e a t t h e t i m e , F l a v e l l e & 
G o o d s p e e d ( 1 9 6 2 ) i n t e r p r e t e d t h e g r a v i t y r i d g e as t h e 
e x p r e s s i o n of a n a n c i e n t m o b i l e z o n e , a n d t h e d e p r e s ­
s i o n a s a t h i c k s e q u e n c e of r e l a t i v e l y l ight P h a n e r o z o i c 
s e d i m e n t s . 

Magnetic surveys 
A i r b o r n e m a g n e t i c s u r v e y s h a v e c o v e r e d t h e e n t i r e 

C a r n a r v o n B a s i n a n d p a r t s o f t h e C a n n i n g Bas in . T h e 
B M R a e r o m a g n e t i c s u r v e y s o f t h e C a r n a r v o n B a s i n 
c l e a r l y d e l i n e a t e d t h e s h i e l d / b a s i n b o u n d a r y ; s h a r p 
v a r i a t i o n s in m a g n e t i c i n t e n s i t y w e r e r e c o r d e d o v e r 
P r e c a m b r i a n r o c k s , a n d g r a d u a l v a r i a t i o n s o v e r s e d i ­
m e n t s . T h e m a g n e t i c r e s u l t s a r e in g e n e r a l a g r e e m e n t 
w i t h t h e o v e r a l l s t r u c t u r e o f t h e C a r n a r v o n B a s i n in ­
t e r p r e t e d f r o m t h e g r a v i t y r e s u l t s : t h e g r a v i t y r i d g e , 
i n t e r p r e t e d a s t h e e x p r e s s i o n of a b a s e m e n t r i d g e , 
c o i n c i d e s w i t h a n e l o n g a t e b a n d o f h i g h m a g n e t i c d i s ­
t u r b a n c e ; a n d o n e i t h e r s i d e of t h e r i d g e t h e g r a v i t y 
d e p r e s s i o n s a t t r i b u t e d t o s u b - b a s i n s of t h e C a r n a r v o n 
B a s i n c o r r e s p o n d t o a r e a s o f r e l a t i v e l y u n d i s t u r b e d 
m a g n e t i c field. T h e m a g n e t i c r e s u l t s a l s o i n d i c a t e t h a t 
b a s e m e n t is q u i t e s h a l l o w a l o n g t h e c o a s t l i n e b e t w e e n 
O n s l o w a n d D a m p i e r . 

T h e m a g n e t i c c o n t o u r p a t t e r n o v e r t h e n o r t h C a n ­
n i n g B a s i n is s m o o t h , a n d s u g g e s t s t h a t t h e P h a n e r o ­
z o i c s e d i m e n t s f o r m a t h i c k l a y e r t h e r e . T h e s o u t h ­
w e s t e r n m a r g i n of t h e b a s i n is r e p r e s e n t e d b y a b r o a d 
b a n d o f r e l a t i v e l y h i g h m a g n e t i c d i s t u r b a n c e w h i c h 
r o u g h l y c o i n c i d e s w i t h t h e n o r t h w e s t - t r e n d i n g g r a v i t y 
r i d g e de f ined f r o m t h e r e g i o n a l g r a v i t y r e s u l t s . 

Seismic surveys 

N u m e r o u s s e i s m i c s u r v e y s h a v e b e e n c o n d u c t e d in 
t h e C a r n a r v o n a n d C a n n i n g B a s i n s in t h e s e a r c h fo r 
l oca l s t r u c t u r e s f a v o u r a b l e fo r t h e a c c u m u l a t i o n of p e t ­
r o l e u m . F o r t h e m o s t p a r t , t h e r e s u l t s of t h e s e s u r v e y s 
h a v e o n l y m i n o r r e l e v a n c e in t h e d i s c u s s i o n of g r a v i t y 
r e s u l t s . 

S u r v e y s in t h e C a r n a r v o n Bas in g e n e r a l l y c o n f i r m e d 
t h e g r a v i t y i n t e r p r e t a t i o n o f C h a m b e r l a i n & o t h e r s 
( 1 9 5 4 ) . S e d i m e n t a r y s e q u e n c e s r a n g i n g f r o m 3 0 0 0 t o 
7 0 0 0 m w e r e m e a s u r e d in t h e s u b - b a s i n s of t h e C a r ­
n a r v o n B a s i n ; l o c a l l y t h i n n e r s e c t i o n s w e r e m e a s u r e d 
o v e r t h e i n f e r r e d b a s e m e n t r i d g e . In t h e s o u t h C a n n i n g 
B a s i n , a s e i s m i c s u r v e y b y B M R i n d i c a t e d t h a t t h e 
t h i c k n e s s of s e d i m e n t s m a y e x c e e d 10 0 0 0 m in s o u t h e r n 
M A D L E Y ( T u r p i e , 1 9 6 7 ) . T h i s l a r g e t h i c k n e s s of s e d i ­
m e n t s is p r o b a b l y t h e c a u s e of l o w B o u g u e r a n o m a l y 
v a l u e s in t h e a r e a . 

B4. DESCRIPTION AND INTERPRETATION OF GRAVITY RESULTS 
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 s h o w n in P l a t e B l . 

S u r v e y s t a t i s t i c s a n d p r o c e d u r e a r e g i v e n in A p p e n d i x e s 
B l a n d B 2 . 

A r o c k d e n s i t y o f 2 . 2 g / c m : i w a s c h o s e n f o r c o m ­
p u t i n g B o u g u e r c o r r e c t i o n s . A s t h i s d e n s i t y is i n t e r ­
m e d i a t e b e t w e e n v a l u e s a d o p t e d fo r g r a v i t y s u r v e y s 
o v e r s e d i m e n t a r y b a s i n s a n d v a l u e s a d o p t e d fo r s u r v e y s 
of h a r d r o c k a r e a s , d i s c o n t i n u i t i e s b e t w e e n c o n t o u r s 
f r o m o n e s u r v e y a n d t h o s e f r o m a n e a r l i e r s u r v e y t o 
w h i c h t h e y a r e t i e d a r e m i n i m i s e d . 

N o a t t e m p t h a s b e e n m a d e t o a p p l y t e r r a i n o r i s o -
s t a t i c c o r r e c t i o n s t o t h e B o u g u e r a n o m a l i e s . T h e f o r m e r 
a r e n o t c o n s i d e r e d n e c e s s a r y s i n c e t h e g r e a t e r p a r t o f 
t h e t e r r a i n is flat o r u n d u l a t i n g , a n d , t o a p p l y i s o s t a t i c 
c o r r e c t i o n s , d o u b t f u l a s s u m p t i o n s w o u l d h a v e t o b e 
m a d e a b o u t t h e m a n n e r in w h i c h i s o s t a t i c c o m p e n s a t i o n 
is a c h i e v e d . 

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

T h e c o n t o u r e d a r e a h a s b e e n d i v i d e d i n t o s ix r e ­
g i o n a l g r a v i t y p r o v i n c e s . E a c h of t h e s e c o v e r s a l a r g e 
a r e a of f a i r ly s i m p l e s h a p e in w h i c h t h e g r a v i t y field 
is c h a r a c t e r i s e d b y u n i f o r m c o n t o u r t r e n d , B o u g u e r 
a n o m a l y l eve l , o r d e g r e e of c o n t o u r d i s t u r b a n c e . S u b ­
d i v i s i o n s of a p r o v i n c e a r e t e r m e d ' u n i t s ' , a n d l o c a l 
B o u g u e r a n o m a l y c l o s u r e s , l i n e a m e n t s , a n d g r a d i e n t s 
w i t h i n u n i t s a r e t e r m e d ' f e a t u r e s ' . T h e n o m e n c l a t u r e 
of g r a v i t y p r o v i n c e s is br ief ly e x p l a i n e d in P a r t A of 
th i s B u l l e t i n ( p p . 6 - 7 ) . T h e n a m e s o f p r o v i n e s t o t a l l y 
o r p a r t l y d e f i n e d in t h e B o u g u e r a n o m a l y m a p a r e l i s ted 
in T a b l e B l . 

E a c h g r a v i t y p r o v i n c e is d i s c u s s e d in r e l a t i o n t o g e o ­
logy a n d p r e v i o u s g e o p h y s i c a l r e s u l t s . T h e f o l l o w i n g 
m a p s w e r e u s e d t o c o r r e l a t e g r a v i t y w i t h g e o l o g i c a l 
f e a t u r e s : 

T A B L E B l . G R A V I T Y P R O V I N C E S 

BMR gravity survey in 
Derivation which province first 

Province of name defined Reference 

Fortescue Regional Gravity Complex River N e w 
Ashburton Regional Gravity Ridge River N e w 
Anketell Regional Gravity Ridge 1:250 000 

Sheet area 
Fitzroy and Canning Basins, 
1952-60 

Amadeus and south Can­
ning Basins, 1962 

Flavelle & Goodspeed ( 1 9 6 2 ) 

Lonsdale & Flavelle ( 1 9 6 8 ) 

Rason Regional Gravity Low Lake Southwest Western Austra­ Fraser (this volume. Part A ) has Rason Regional Gravity Low 
lia, 1969 combined the earlier defined pro­

vinces—the Gibson Gravity Depres­
sion, to the north (Lonsdale & 
Flavelle, 1'968), and the Dundas 
Regional Gravity Depression, to the 
south (Fraser, 1974) 

Teano Regional Gravity Low Range N e w 
Carnarvon Regional Gravity Complex Town Carnarvon Basin. 1953 Chamberlain & others ( 1 9 5 4 ) 
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Boundary of a r e a d iscussed 

1 W V L O O 1 250 0 0 0 m a p sheef a r e a 

Boundary of magnetic s u r v e y 
[Adjacent and overlapping 
a r e a s distinguished by stipples) 

" — — M a g n e t i c t r a v e r s e 

° W e / I 

® Cambridge Pendulum S t a t i o n 

A liogal Secondary S t a t i o n 

W f i L S 

1 Wandagee N o . / 

2 Quail No. I 

3 f a s t Manila N0.l 

Manila No. I 

Remarkable Hill No I 

Whalebock No I 

Learmonth No. 2 

Fig. B 2 . Previous B M R and subsidised magnetic surveys and wells . 

8 H o p e fs/ond No . I 

9 P o t e r s o n N o . I 

10 O n s l o w N o I 

M M i n d e r o o N o . I 

25*00' 

1 2 C o n e R i v e r N o . I 

13 B M R W o l l o l 4A 

U S a m p h i r e M o r s h N o . I 

15 B a r r o w I s l a n d N o . I 



( 1 ) G e o l o g i c a l M a p of W e s t e r n A u s t r a l i a ( G S W A , 
1 9 6 6 ) . 

( 2 ) T e c t o n i c M a p of A u s t r a l i a a n d N e w G u i n e a 
( G S A , 1 9 7 1 ) . 

( 3 ) 1 : 2 5 0 0 0 0 G e o l o g i c a l S e r i e s m a p s of D A M -
P I E R , R O E B O U R N E , P O R T H E D L A N D , 
Y A R R I E , A N K E T E L L , Y A R R A L O O L A , 
P Y R A M I D , P A T E R S O N R A N G E , W Y L O O . 
M O U N T B R U C E , R O Y H I L L , B A L F O U R 
D O W N S , T A B L E T O P , W I N N I N G P O O L , E D ­
M U N D , T U R E E C R E E K . N E W M A N , a n d 
R O B E R T S O N . 

Fortescue Regional Gravity Complex 
T h i s is a n o v a l - s h a p e d p r o v i n c e o f g e n e r a l l y d i s ­

t u r b e d c o n t o u r p a t t e r n a n d 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 l eve l . G r a v i t y r e l i e f c o n s i s t s of i n t e n s e d i s ­
j o i n t e d r e s i d u a l h i g h s a n d l o w s p r e f e r e n t i a l l y e l o n g a t e d 
a b o u t n o r t h e a s t o r n o r t h w e s t a x e s . T h e a v e r a g e B o u ­
g u e r a n o m a l y l eve l d r o p s f r o m c l o s e t o z e r o in t h e 
n o r t h e r n p a r t o f t h e p r o v i n c e t o a b o u t — 6 0 m G a l in 
t h e s o u t h . T h e p r o v i n c e is s e p a r a t e d f r o m t h e A n k e t e l l 
R e g i o n a l G r a v i t y R i d g e , t o t h e e a s t , 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 , a n d f r o m t h e A s h b u r t o n R e ­
g i o n a l G r a v i t y R i d g e , t o t h e s o u t h a n d w e s t , b y a n 
a r c u a t e l i n e of s t e e p l oca l g r a d i e n t s e x t e n d i n g f r o m t h e 
n o r t h c o a s t in s o u t h D A M P I E R t o n o r t h w e s t e r n 
R U D A L L . O f f s h o r e , t h e p r o v i n c e is b o u n d e d b y t h e 
s e a w a r d c o n t i n u a t i o n of t h e A n k e t e l l R e g i o n a l G r a v i t y 
R i d g e a n d a n o r t h e a s t - t r e n d i n g g r a v i t y r i d g e 1 0 0 t o 
1 5 0 k m f r o m t h e c o a s t l i n e . 

F o r c o n v e n i e n c e in d i s c u s s i n g l o c a l g r a v i t y f e a t u r e s 
t h e p r o v i n c e h a s b e e n d i v i d e d i n t o f o u r u n i t s . I n unit I, 
g r a v i t y g r a d i e n t s a r e s t e e p e r , a n d t h e a v e r a g e B o u g u e r 
a n o m a l y l eve l is h i g h e r t h a n in u n i t s I I , I I I , a n d I V . 
L o c a l g r a v i t y r e l i e f in unit II is s i m i l a r t o t h a t in u n i t 
I. b u t t h e a v e r a g e B o u g u e r a n o m a l y v a l u e is a b o u t 
2 0 m G a l l o w e r . Unit III is c h a r a c t e r i s e d b y l o w B o u ­
g u e r a n o m a l i e s a n d a c o m p a r a t i v e r a r i t y of s h o r t -
w a v e l e n g t h r e s i d u a l f e a t u r e s . I n unit IV, B o u g u e r 
a n o m a l y v a l u e s a v e r a g e a b o u t 2 0 m G a l h i g h e r t h a n 
in u n i t I I I . 

Unit I c o v e r s a l a r g e p o r t i o n of t h e A r c h a e a n P i l ­
b a r a B l o c k . V a r i a t i o n s in g r a v i t y r e l i e f c o r r e s p o n d 
c l o s e l y t o v a r i a t i o n s in o u t c r o p : i n t e n s e g r a v i t y h i g h s 
a n d l o w s a r e a s s o c i a t e d r e s p e c t i v e l y w i t h g r e e n s t o n e 
b e l t s ( c o m p r i s i n g t h e W a r r a w o o n a a n d M o s q u i t o C r e e k 
S u c c e s s i o n s ) a n d i n t r u s i v e g r a n i t e s . S t e e p g r a d i e n t s in 
t h e g r a v i t y field re f l ec t s h a r p d e n s i t y v a r i a t i o n s a n d 
s t e e p l y d i p p i n g c o n t a c t s b e t w e e n t h e g r e e n s t o n e a n d 
g r a n i t i c m a s s e s . F r o m t h e s p a t i a l r e l a t i o n s b e t w e e n 
o u t c r o p s o f t h e v a r i o u s b o d i e s , a n d a n o m a l i e s of g r a v i t y 
rel ief , s e v e r a l l o c a l c o r r e l a t i o n s c a n b e m a d e . F e a t u r e s 
1, 2 , 3 , 5 , a n d 10 ( g r a v i t y h i g h s ) in P l a t e B l r e l a t e 
t o c o n c e n t r a t i o n s o f b a s i c i g n e o u s r o c k of t h e W a r r a ­
w o o n a S u c c e s s i o n . T h e v e r t i c a l e x t e n t of t h e l a r g e s t 
o f t h e s e c o n c e n t r a t i o n s e x c e e d s 4 k m , a s s u m i n g t h a t 
t h e i r a v e r a g e d e n s i t y is 0 .3 g / c m ; ! g r e a t e r t h a n t h a t o f 
a d j a c e n t g r a n i t e s . F e a t u r e s 4 , 6 , 7 , 9 , 1 1 , a n d 12 
( g r a v i t y l o w s ) a r e t h e e x p r e s s i o n s of g r a n i t i c m a s s e s . 
F e a t u r e 8 e x t e n d s o v e r M e s o z o i c a n d Q u a t e r n a r y s e d i ­
m e n t s , b u t is s i m i l a r t o f e a t u r e s 1, 2 , 3 , 5 , a n d 1 0 , 
a n d p r o b a b l y r e l a t e s t o a b a s i c i g n e o u s b o d y in t h e 
A r c h a e a n b a s e m e n t . F e a t u r e 13 is s i m i l a r l y i n t e r ­
p r e t e d , a s t h e e x p r e s s i o n o f a s e d i m e n t - c o v e r e d 
A r c h a e a n g r a n i t i c b o d y . 

S e d i m e n t s o f t h e H a m e r s l e y a n d F o r t e s c u e G r o u p s 
c o v e r m o s t o f unit II, b u t m a j o r g r a v i t y r e l i e f is a t ­
t r i b u t e d t o l a t e r a l v a r i a t i o n s in d e n s i t y of t h e A r c h a e a n 

b a s e m e n t . T h i s is i n f e r r e d f r o m t h e s i m i l a r i t y in g r a v i t y 
p a t t e r n b e t w e e n u n i t II a n d u n i t I. F e a t u r e s 6 , 7 , 8, 
10 , a n d 11 d o n o t a p p e a r t o c o r r e s p o n d t o a n y l o c a l 
s u r f a c e g e o l o g i c a l s t r u c t u r e s . G r a v i t y l o w s ( f e a t u r e s 2 , 
3 , a n d 4 ) a r e c e n t r e d n e a r g r a n i t i c i n l i c r s a n d a r e a t ­
t r i b u t e d t o g r a n i t i c m a s s e s w i t h i n t h e A r c h a e a n b a s e ­
m e n t . F e a t u r e 1, a n e a s t - t r e n d i n g g r a v i t y h i g h , is 
r o u g h l y c o e x t e n s i v e w i t h a n a r e a in w h i c h t h e l o w e r 
m e m b e r s of t h e F o r t e s c u e G r o u p a r e i n t r u d e d b y m a s ­
s ive a n d l a y e r e d d o l e r i t e s . F e a t u r e 5 , a g r a v i t y h i g h , 
c o i n c i d e s w i t h a c l o s e d s y n c l i n a l s t r u c t u r e w i t h i n t h e 
H a m e r s l e y G r o u p s e d i m e n t s , a n d f e a t u r e 9 , a n i n t e n s e 
h i g h n e a r R o e b o u r n e , a p p a r e n t l y r e l a t e s t o d e n s e 
A r c h a e a n s e d i m e n t s a n d v o l c a n i c s t h a t c r o p o u t in t h e 
a r e a . 

R e g i o n a l l y l o w B o u g u e r a n o m a l i e s in unit III m i g h t 
b e t h e e x p r e s s i o n of e i t h e r : 

( 1 ) A t h i c k s e q u e n c e of r e l a t i v e l y l igh t P r o t e r o z o i c 
s e d i m e n t s . 

( 2 ) A b a s e m e n t c o m p o s e d p r e d o m i n a n t l y of l o w -
d e n s i t y r o c k s s u c h as g r a n i t e . 

O f t h e s e , a l t e r n a t i v e ( 2 ) is m o r e l ike ly . P r o t e r o z o i c 
s e d i m e n t s a r e a b s e n t in t h e n o r t h of t h e u n i t , w h e r e 
l o w B o u g u e r a n o m a l i e s a r e c l e a r l y a t t r i b u t a b l e t o 
A r c h a e a n g r a n i t e s of t h e P i l b a r a B l o c k . F a r t h e r s o u t h , 
t h e p r e s e n c e of A r c h a e a n b a s e m e n t i n l i e r s in w i d e l y 
s e p a r a t e d p a r t s of t h e H a m e r s l e y Bas in s u g g e s t s t h a t 
t h e P r o t e r o z o i c s e q u e n c e is t o o t h i n t o d e p r e s s B o u ­
g u e r a n o m a l y v a l u e s b y a s m u c h as 3 0 m G a l . B o u g u e r 
a n o m a l i e s a r e h i g h e r in t h e a d j o i n i n g p r o v i n c e t o t h e 
s o u t h , w h e r e a t h i c k P r o t e r o z o i c s e d i m e n t a r y s e q u e n c e 
is i m p l i e d b y t h e a b s e n c e of b a s e m e n t i n l i e r s . 

L o c a l g r a v i t y f e a t u r e s in u n i t I I I h a v e a c l o s e s p a t i a l 
a s s o c i a t i o n w i t h a n t i c l i n e s a n d s y n c l i n e s in t h e P r o ­
t e r o z o i c s u c c e s s i o n . F e a t u r e s 1, 2 , a n d 7 , al l g r a v i t y 
l o w s , a r e c e n t r e d n e a r o u t c r o p s of A r c h a e a n g r a n i t e 
w h i c h f o r m t h e c o r e s o f a n t i c l i n e s i n t h e P r o t e r o z o i c 
s e q u e n c e . F e a t u r e 3 , a l s o a g r a v i t y l o w , is c o e x t e n s i v e 
w i t h a l a r g e e x p o s u r e o f A r c h a e a n g r a n i t e w h i c h a p ­
p e a r s t o b e o v e r l a i n b y t h e F o r t e s c u e G r o u p t o t h e 
n o r t h , b u t in t h e s o u t h is o v e r l a i n b y , o r f a u l t e d 
a g a i n s t , t h e B a n g e m a l l G r o u p s e d i m e n t s . G r a v i t y 
h i g h s ( f e a t u r e s 4 , 5 , a n d 6 ) al l c o i n c i d e w i t h c l o s e d 
s y n c l i n e s in t h e M o u n t B r u c e S u p e r g r o u p . 

T h e s i m i l a r g r a v i t y p a t t e r n s of u n i t s I a n d I I I , a n d 
t h e c o i n c i d e n c e of g r a v i t y l o w s w i t h A r c h a e a n g r a n i t i c 
i n l i e r s , s u g g e s t t h a t g r a v i t y r e l i e f in u n i t I I I r e l a t e s 
m a i n l y t o d e n s i t y v a r i a t i o n s w i t h i n t h e A r c h a e a n b a s e ­
m e n t . T h e c l o s e s p a t i a l a s s o c i a t i o n b e t w e e n g r a v i t y r e ­
lief a n d P r o t e r o z o i c s t r u c t u r e s t h e r e f o r e s u g g e s t s t h a t 
g r a n i t i c a n d b a s i c i g n e o u s m a s s e s in t h e A r c h a e a n 
b a s e m e n t c o r r e s p o n d r e s p e c t i v e l y t o a n t i c l i n e s a n d s y n ­
c l i n e s in t h e o v e r l y i n g P r o t e r o z o i c s e d i m e n t s . It w o u l d 
f o l l o w t h a t A r c h a e a n g r a n i t e s f o r m e d t o p o g r a p h i c 
p r o m i n e n c e s b e f o r e t h e d e p o s i t i o n of t h e M o u n t B r u c e 
S u p e r g r o u p , o r t h a t t h e g r a n i t i c b a t h o l i t h s r o s e a f t e r 
d e p o s i t i o n , d o m i n g t h e o v e r l y i n g s e d i m e n t a r y c o v e r . 

I n unit IV, t h e a v e r a g e B o u g u e r a n o m a l y l eve l is 
a b o u t 2 0 m G a l h i g h e r t h a n in u n i t I I I ; t h i s m a y b e t h e 
effect of a r e g i o n a l i n c r e a s e in t h e d e n s i t y o f t h e b a s e ­
m e n t . T h e e a s t e r n m a r g i n of t h e u n i t e v i d e n t l y c o r ­
r e s p o n d s t o a n a g e b o u n d a r y s e p a r a t i n g A r c h a e a n 
b a s e m e n t t o t h e w e s t f r o m P r o t e r o z o i c b a s e m e n t t o 
t h e e a s t . I t is n e a r a n d p a r a l l e l t o a n e l o n g a t e o u t c r o p 
of P r o t e r o z o i c g r a n i t e , w h i c h i s t h e w e s t e r n m o s t of a 
n u m b e r of P r o t e r o z o i c g r a n i t e s c r o p p i n g o u t in t h e 
P a t e r s o n P r o v i n c e . F e a t u r e s 1 a n d 5 a r e c e n t r e d o v e r 
A r c h a e a n g r a n i t i c i n l i e r s , a n d f e a t u r e 3 is c lo se t o a n 
o u t c r o p of P r o t e r o z o i c g r a n i t e , b u t l o c a l f e a t u r e s 2 
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a n d 4 h a v e n o a p p a r e n t r e l a t i o n t o s u r f a c e g e o l o g y 
a n d a r e i n t e r p r e t e d a s t h e e x p r e s s i o n s of a n o m a l o u s 
b o d i e s in t h e b a s e m e n t . 

Ashburton Regional Gravity Ridge 
T h i s p r o v i n c e is a n a r c u a t e b a n d , 6 0 t o 1 0 0 k m w i d e , 

of h i g h 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 a r o u n d t h e 
s o u t h e r n p e r i m e t e r of t h e F o r t e s c u e R e g i o n a l G r a v i t y 
C o m p l e x . I n c o n t r a s t t o t h e F o r t e s c u e R e g i o n a l G r a v i t y 
C o m p l e x , w h i c h is c h a r a c t e r i s e d b y t h e p r e s e n c e of in ­
t e n s e r e s i d u a l g r a v i t y f e a t u r e s a n d a n a b s e n c e of a n y 
s i n g l e p r e d o m i n a n t t r e n d , t h e A s h b u r t o n R e g i o n a l 
G r a v i t y R i d g e c o v e r s a n a r e a of r e l a t i v e l y s m o o t h 
g r a v i t y r e l i e f i n w h i c h c o n t o u r t r e n d s a r e g e n e r a l l y 
p a r a l l e l t o t h e p r o v i n c e m a r g i n s . T h e p r o v i n c e is m o s t 
c l e a r l y d e f i n a b l e b e t w e e n t h e n o r t h c o a s t n e a r O n s l o w , 
a n d M u n d i w i n d i ; e a s t of M u n d i w i n d i it is l ess d i s t i n c t 
b u t m a y s w i n g n o r t h w a r d s t o j o i n t h e A n k e t e l l R e ­
g i o n a l G r a v i t y R i d g e . O f f s h o r e , t h e p r o v i n c e is 
s e p a r a t e d f r o m a n e a s t - n o r t h e a s t - t r e n d i n g g r a v i t y 
r i d g e , w h i c h c r o s s e s i ts n o r t h w a r d p r o j e c t i o n , b y a 
g r a v i t y l o w t h a t is c e n t r e d n e a r B a r r o w I s l a n d . 

T h e s u r f a c e g e o l o g y c h a n g e s m a r k e d l y a c r o s s t h e 
n o r t h e r n b o u n d a r y of t h e p r o v i n c e . O v e r t h e w e s t e r n 
a n d s o u t h e r n p a r t s of t h e F o r t e s c u e R e g i o n a l G r a v i t y 
C o m p l e x t h e m a i n o u t c r o p p i n g u n i t s a r e s e d i m e n t s of 
t h e F o r t e s c u e a n d H a m e r s l e y G r o u p s , w i t h s e v e r a l 
A r c h a e a n b a s e m e n t i n l i e r s ; W y l o o G r o u p s e d i m e n t s a r e 
r e l a t i v e l y m i n o r a n d m o s t l y c o n f i n e d t o t h e c o r e s of t h e 
m a j o r s y n c l i n e s . I n c o n t r a s t , t h e A s h b u r t o n R e g i o n a l 
G r a v i t y R i d g e c o v e r s a n a r e a in w h i c h s e d i m e n t s of t h e 
W y l o o , B r e s n a h a n , a n d B a n g e m a l l G r o u p s c r o p o u t , 
l a r g e l y t o t h e e x c l u s i o n of t h e F o r t e s c u e a n d H a m e r s ­
l e y G r o u p s . P r o t e r o z o i c g r a n i t e s i n t r u d i n g t h e W y l o o 
G r o u p a r e c o m m o n , b u t A r c h a e a n g r a n i t e s a r e a b s e n t 
e x c e p t f o r a n i n l i e r in W Y L O O , w h e r e A r c h a e a n 
g r a n i t e s a r e e x p o s e d in t h e c o r e of a n a n t i c l i n e . F a u l t s 
a r e n u m e r o u s n e a r t h e j u n c t i o n b e t w e e n t h e t w o 
g r a v i t y p r o v i n c e s , p a r t i c u l a r l y i n t h e w e s t ; m o s t o f 
t h e m o c c u r w i t h i n t h e F o r t e s c u e R e g i o n a l G r a v i t y 
C o m p l e x n e a r a n d p a r a l l e l t o i ts s o u t h e r n a n d w e s t e r n 
m a r g i n s . I n Y A R R A L O O L A , t h e p r o v i n c e b o u n d a r y 
c o i n c i d e s r o u g h l y w i t h t h e e a s t w a r d l i m i t of a n e x t e n ­
s ive C a i n o z o i c / M e s o z o i c c o v e r . N o m a r k e d g e o l o g i c a l 
c h a n g e s a r e e v i d e n t a c r o s s t h e p o o r l y d e f i n e d g r a v i t y 
p r o v i n c e b o u n d a r y e a s t o f M u n d i w i n d i , a l t h o u g h i n 
R O B E R T S O N t h e b o u n d a r y is p a r a l l e l t o t h e ax i s o f 
f o l d i n g o f M i d d l e P r o t e r o z o i c s e d i m e n t s ( d e l a H u n t y , 
1 9 6 9 ) . 

T h r e e l o c a l g r a v i t y f e a t u r e s i n t h e A s h b u r t o n R e ­
g i o n a l G r a v i t y R i d g e c a n b e c o r r e l a t e d w i t h g e o l o g i c a l 
o r m a g n e t i c f e a t u r e s . F e a t u r e s 1 a n d 2 , b o t h g r a v i t y 
h i g h s n e a r t h e c o a s t l i n e i n Y A R R A L O O L A , c o i n c i d e 
w i t h t h e a r e a s o f h i g h m a g n e t i c d i s t u r b a n c e w h i c h a r e 
p r o b a b l y t h e e x p r e s s i o n s of b a s e m e n t r i s e s u n d e r t h e 
C a i n o z o i c / M e s o z o i c c o v e r . F e a t u r e 3 , a n i n t e n s e 
g r a v i t y l o w in W Y L O O , c o i n c i d e s w i t h a n a n t i c l i n e i n 
t h e F o r t e s c u e a n d H a m e r s l e y G r o u p s e d i m e n t s ; 
A r c h a e a n g r a n i t e is e x p o s e d i n t h e c o r e . 

Anketell Regional Gravity Ridge 
T h i s p r o v i n c e is a b r o a d n o r t h w e s t e r l y o r i e n t a t e d 

g r a v i t y r i d g e . I t s n o r t h e r n p a r t , i n c l u d i n g i ts o f f s h o r e 
e x t e n s i o n , is s i m i l a r t o t h e A s h b u r t o n R e g i o n a l G r a v i t y 
R i d g e i n r e g a r d t o i t s r e l a t i v e B o u g u e r a n o m a l y l e v e l , 
s h a p e , a n d s p a t i a l r e l a t i o n t o t h e F o r t e s c u e R e g i o n a l 
G r a v i t y C o m p l e x , b u t is o f c o n s i d e r a b l y h i g h e r a n d 
m o r e c o m p l e x g r a v i t y re l ie f . I n T A B L E T O P , t h e p r o ­
v i n c e s w i n g s a b r u p t l y t o e a s t - s o u t h e a s t a n d b e c o m e s 

n a r r o w e r , b u t c o n t i n u e s a s a s i n u o u s , g e n e r a l l y s o u t h ­
e a s t - t r e n d i n g , g r a v i t y r i d g e a c r o s s t h e C a n n i n g B a s i n , 
a n d j o i n s u p w i t h a n i n t e n s e g r a v i t y r i d g e o v e r t h e 
M u s g r a v e B l o c k of c e n t r a l A u s t r a l i a ( L o n s d a l e & 
F l a v e l l e , 1 9 6 8 ) . A l t h o u g h s e d i m e n t s o f t h e C a n n i n g 
B a s i n e x t e n d a c r o s s t h e n o r t h e r n a n d s o u t h e r n p a r t s 
of t h e p r o v i n c e , m a j o r g r a v i t y r e l i e f is a t t r i b u t e d t o a 
z o n e o f d e n s e m e t a m o r p h i c a n d g r a n i t i c r o c k s i n t h e 
b a s e m e n t . T h i s is s u g g e s t e d b y t h e a p p r o x i m a t e c o -
e x t e n s i v e n e s s o f t h e e x p o s e d a r e a of t h e P a t e r s o n P r o ­
v i n c e w i t h t h e A n k e t e l l R e g i o n a l G r a v i t y R i d g e i n 
P A T E R S O N R A N G E , R U D A L L , T A B L E T O P , a n d 
R U N T O N . T h e P a t e r s o n P r o v i n c e c o n s i s t s o f l o w -
g r a d e t o m e d i u m - g r a d e m e t a m o r p h i c s i n t r u d e d b y P r o ­
t e r o z o i c g r a n i t e s . T h e g r a n i t i c o u t c r o p s t e n d t o b e e l o n ­
g a t e in a n o r t h e r l y t o n o r t h w e s t e r l y d i r e c t i o n , r o u g h l y 
p a r a l l e l t o t h e e l o n g a t i o n of t h e A n k e t e l l R e g i o n a l 
G r a v i t y R i d g e ; t h e i r a l i g n m e n t c o n t r a s t s w i t h t h e r a n ­
d o m n e s s of o r i e n t a t i o n o f t h e A r c h a e a n g r a n i t e s i n t h e 
P i l b a r a B l o c k . T h e m e t a m o r p h i c r o c k s m a y d a t e f r o m 
t h e O p h t h a l m i a n O r o g e n y a n d a r e p o s s i b l y t h e m e t a ­
m o r p h o s e d e q u i v a l e n t s of t h e W y l o o G r o u p s e d i m e n t s 
( G S A , 1 9 7 1 ) . A d i f f e r e n c e i n t h e g r a d e o f m e t a m o r ­
p h i s m of t h e W y l o o G r o u p b e t w e e n t h e A s h b u r t o n 
R i v e r a r e a a n d t h e P a t e r s o n P r o v i n c e is p o s s i b l y t h e 
c a u s e of t h e d i f f e r e n c e i n B o u g u e r a n o m a l y l e v e l b e ­
t w e e n t h e A s h b u r t o n a n d A n k e t e l l R e g i o n a l G r a v i t y 
R i d g e s . 

F r o m t h e B o u g u e r a n o m a l y c o n t o u r s i t is p o s s i b l e t o 
t r a c e t h e P a t e r s o n P r o v i n c e n o r t h w a r d s u n d e r t h e C a n ­
n i n g B a s i n t o t h e c o a s t . I t r e m a i n s c o n j e c t u r a l , h o w ­
e v e r , w h e t h e r t h e P a t e r s o n P r o v i n c e e x t e n d s f a r s o u t h ­
w a r d s b e y o n d i ts o u t c r o p i n T A B L E T O P , w h e r e t h e 
a b r u p t c h a n g e i n o r i e n t a t i o n , w i d t h , a n d a m p l i t u d e of 
t h e g r a v i t y p r o v i n c e s u g g e s t s a s t r u c t u r a l d i s c o n t i n u i t y . 

Rason Regional Gravity Low 

T h i s p r o v i n c e w a s d e f i n e d f r o m t h e r e s u l t s o f s u r v e y s 
in 1 9 6 2 ( L o n s d a l e & F l a v e l l e , 1 9 6 8 ) , 1 9 6 9 ( F r a s e r , 
t h i s v o l u m e , P a r t A ) , a n d 1 9 7 1 - 7 2 ( F r a s e r , t h i s v o l u m e , 
P a r t C ) . I t is a l o n g a r c u a t e g r a v i t y t r o u g h o f v a r y i n g 
w i d t h a n d i n t e n s i t y , a n d e x t e n d s f r o m R U N T O N s o u t h ­
w a r d s t o N O R S E M A N . L o w B o u g u e r a n o m a l i e s in t h e 
n o r t h of t h e p r o v i n c e h a v e b e e n a t t r i b u t e d t o a t h i c k 
s e d i m e n t a r y s e q u e n c e ( L o n s d a l e & F l a v e l l e , 1 9 6 8 ) . 
H o w e v e r , t h e s o u t h e r n p o r t i o n of t h e p r o v i n c e f o l l o w s 
t h e s o u t h e a s t m a r g i n o f t h e Y i l g a r n B l o c k a n d is c l e a r l y 
r e l a t e d t o a r e g i o n a l m a s s d e f i c i e n c y in t h e P r e c a m b r i a n 
s h i e l d ( F r a s e r , t h i s v o l u m e , P a r t C ) . 

Teano Regional Gravity Low 

T h i s p r o v i n c e is s e p a r a t e d f r o m t h e A s h b u r t o n R e ­
g i o n a l G r a v i t y R i d g e t o t h e n o r t h b y a n e a s t - s o u t h e a s t -
t r e n d i n g g r a d i e n t . B o u g u e r a n o m a l y v a l u e s d e c r e a s e 
f r o m n o r t h t o s o u t h a c r o s s t h i s g r a d i e n t a n d a t t a i n m i n i ­
m u m v a l u e s of l ess t h a n — 1 0 0 m G a l a l o n g t h e s o u t h e r n 
e d g e of M O U N T E G E R T O N . T h e s o u t h e r n p a r t of t h e 
p r o v i n c e l i es i n a n a r e a s u r v e y e d i n 1 9 7 1 - 7 2 ( F r a s e r , 
t h i s v o l u m e , P a r t C ) . 

T h e p r o v i n c e c a n n o t b e c o r r e l a t e d w i t h a n y k n o w n 
g e o l o g i c a l s t r u c t u r e . S e d i m e n t s of t h e B a n g e m a l l B a s i n 
e x t e n d o v e r m o s t o f t h e p r o v i n c e , b u t t h e p r e s e n c e of 
a n A r c h a e a n g r a n i t i c i n l i e r i n C O L L I E R i n d i c a t e s t h a t 
t h e s e d i m e n t s a r e t o o t h i n t o c a u s e a g r a v i t y d e p r e s s i o n 
of t h e o b s e r v e d m a g n i t u d e . L o w B o u g u e r a n o m a l y 
v a l u e s m a y , t h e r e f o r e , b e a s s o c i a t e d w i t h a r e g i o n a l 
m a s s d e f i c i e n c y o f l a r g e v e r t i c a l e x t e n t w i t h i n t h e c r y s ­
t a l l i n e P r e c a m b r i a n b a s e m e n t . 
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T h e p r o v i n c e flanks t h e n o r t h e r n m a r g i n o f t h e Y i l ­
g a r n B l o c k a n d m a y h a v e s i m i l a r t e c t o n i c s i g n i f i c a n c e 
t o g r a v i t y d e p r e s s i o n s a l o n g t h e s o u t h e a s i e r n a n d 
s o u t h e r n m a r g i n s o f t h e b l o c k ( F r a s e r , t h i s v o l u m e , 
P a r t A ) . 

Carnarvon Regional Gravity Complex 

T h i s p r o v i n c e c o v e r s a n a r e a e x t e n d i n g w e s t w a r d s 
f r o m t h e A s h b u r t o n R e g i o n a l G r a v i t y R i d g e t o , a n d 
p r o b a b l y b e y o n d , t h e c o a s t l i n e ; i t s s o u t h e r n p a r t l i e s 
s o u t h o f t h e s u r v e y a r e a ( s e e F r a s e r , t h i s v o l u m e , P a r t 
C ) . T h e p r o v i n c e ( n o r t h o f l a t i t u d e 2 4 ° S ) h a s n o 
s i n g l e d o m i n a n t c h a r a c t e r i s t i c , b u t e m b r a c e s a r e g i o n o f 
r e l a t i v e l y h i g h B o u g u e r a n o m a l y l e v e l i n w h i c h l o c a l 
g r a v i t y f e a t u r e s g e n e r a l l y h a v e a m e d i u m w a v e l e n g t h 
( 3 0 t o 6 0 k m ) a n d a n o v e r a l l n o r t h e r l y t r e n d . 

T h e p r o v i n c e e x t e n d s o v e r t h e n o r t h e r n p a r t s o f t h e 
C a r n a r v o n B a s i n a n d t h e G a s c o y n e B l o c k . G r a v i t y 
c o v e r a g e o f m o s t o f t h e C a r n a r v o n B a s i n w a s o b t a i n e d 
b y B M R i n 1 9 5 0 , 1 9 5 1 , a n d 1 9 5 3 ; t h e s u r v e y r e s u l t s 
a r e d i s c u s s e d b y C h a m b e r l a i n & o t h e r s ( 1 9 5 4 ) , w h o 
i n t e r p r e t e d v a r i a t i o n s i n g r a v i t y r e l i e f i n t e r m s o f b a s e ­
m e n t t o p o g r a p h y — t h a t i s , t h e y r e g a r d e d g r a v i t y h i g h s 
a n d l o w s as t h e e x p r e s s i o n s o f b a s e m e n t r i d g e s a n d 
t r o u g h s r e s p e c t i v e l y . T h e r e s u l t s o f t h e 1 9 6 9 g r a v i t y 
s u r v e y a p p e a r t o b e c o n s i s t e n t w i t h t h i s i n t e r p r e t a t i o n 
i n a s m u c h a s t h e r e s i d u a l g r a v i t y f e a t u r e s o f t h e C a r ­
n a r v o n B a s i n a r e d i s s i m i l a r i n s h a p e , o r i e n t a t i o n , w a v e ­
l e n g t h , a n d a m p l i t u d e t o t h o s e of t h e a d j o i n i n g s h i e l d 
a r e a t o t h e e a s t . T h i s i m p l i e s t h a t b a s e m e n t d e n s i t y 
v a r i a t i o n s a r e n o t l i k e l y t o b e t h e m a i n c a u s e o f B o u ­
g u e r a n o m a l y v a r i a t i o n s i n t h e C a r n a r v o n B a s i n , u n l e s s 
t h e m a r g i n o f t h e b a s i n is t h e l o c u s o f a m a j o r c h a n g e 
i n P r e c a m b r i a n g e o l o g y . 

T h e r e l a t i v e l y h i g h r e g i o n a l B o u g u e r a n o m a l y l e v e l 
i n t h e n o r t h e r n a n d w e s t e r n p a r t s o f t h e p r o v i n c e is 
p r o b a b l y a n i s o s t a t i c effect . T h y e r ( 1 9 5 1 ) h a s c a l c u ­
l a t e d i s o s t a t i c c o r r e c t i o n s w h i c h , if a p p l i e d t o t h e B o u ­
g u e r a n o m a l y field, w o u l d r e d u c e t h e g r a v i t y a n o m a l y 
l e v e l b y a b o u t 4 5 m G a l a t C a p e R a n g e , a n d 3 0 m G a l 
a t C a r n a r v o n a n d O n s l o w . 

T h e e a s t e r n p a r t o f t h e C a r n a r v o n R e g i o n a l G r a v i t y 
C o m p l e x e x t e n d s o v e r p a r t o f t h e G a s c o y n e B l o c k ; 
g r a v i t y c o n t o u r t r e n d s a r e g e n e r a l l y n o r t h - n o r t h w e s t , 
p a r a l l e l t o t h e m a i n d i r e c t i o n of f o l d i n g a n d t o t h e 
p r e f e r r e d o r i e n t a t i o n o f P r o t e r o z o i c g r a n i t i c o u t c r o p s . 
T h e P r o t e r o z o i c g r a n i t e s s h o w l i t t l e t e n d e n c y t o b e a s ­
s o c i a t e d w i t h g r a v i t y l o w s , a n d i n t h i s r e s p e c t d i f fe r 
f r o m t h e A r c h a e a n g r a n i t e s o f t h e P i l b a r a B l o c k , w h i c h 
a r e t h e s o u r c e s o f i n t e n s e g r a v i t y d e p r e s s i o n s . T h i s 
s u g g e s t s o n e o r m o r e o f t h e f o l l o w i n g : 

( 1 ) T h e P r o t e r o z o i c g r a n i t e s a r e o f l o w e r d e n s i t y 
c o n t r a s t w i t h t h e i r e n c l o s i n g r o c k s t h a n a r e t h e 
A r c h a e a n g r a n i t e s . 

( 2 ) T h e P r o t e r o z o i c g r a n i t e s h a v e a s m a l l e r v e r t i c a l 
e x t e n t t h a n t h e A r c h a e a n g r a n i t e s . 

( 3 ) T h e P r o t e r o z o i c g r a n i t e s f o r m a c o n t i n u o u s 
l a y e r b e n e a t h t h e s u r f a c e , w h e r e a s t h e A r c h a e a n 
g r a n i t e s f o r m d i s c r e t e b a t h o l i t h s . 

D I S C U S S I O N 

T h e F o r t e s c u e R e g i o n a l G r a v i t y C o m p l e x a n d t h e 
A s h b u r t o n R e g i o n a l G r a v i t y R i d g e a r e s e p a r a t e d b y a n 
a r c u a t e l i n e o f s t e e p l o c a l g r a d i e n t s ( h e n c e f o r t h t o b e 
t e r m e d t h e ' P i l b a r a G r a d i e n t ' ) e x t e n d i n g f r o m t h e 
n o r t h c o a s t i n s o u t h D A M P I E R t o t h e w e s t e r n p a r t 
o f R U D A L L . T h e t o t a l B o u g u e r a n o m a l y c h a n g e 
a c r o s s t h e P i l b a r a G r a d i e n t v a r i e s , b u t is g e n e r a l l y a t 
l e a s t 4 0 m G a l . T h e c h a n g e is n o r m a l l y a d e c r e a s e 
r a d i a l l y i n t o t h e F o r t e s c u e R e g i o n a l G r a v i t y C o m p l e x 

e x c e p t i n T U R E E C R E E K a n d R O B E R T S O N , w h e r e 
t h e g r a d i e n t is l o c a l l y r e v e r s e d . A c c o m p a n y i n g t h i s 
c h a n g e i n B o u g u e r a n o m a l y l e v e l is a d i s t i n c t c h a n g e 
i n c o n t o u r p a t t e r n . I n t h e A s h b u r t o n R e g i o n a l G r a v i t y 
R i d g 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 u s u a l l y o f l o n g 
w a v e l e n g t h a n d g e n t l e re l ie f , a n d a r e e l o n g a t e d p a r a l l e l 
t o t h e m a r g i n s o f t h e p r o v i n c e , w h e r e a s i n t h e F o r t e s ­
c u e R e g i o n a l G r a v i t y C o m p l e x t h e f e a t u r e s a r e s m a l l , 
o f t e n o f s h a r p re l ief , a n d a r e p r e f e r e n t i a l l y e l o n g a t e d 
a b o u t n o r t h e a s t a n d n o r t h w e s t a x e s . 

O n a r e g i o n a l s c a l e , t h e P i l b a r a G r a d i e n t c o i n c i d e s 
w i t h w h a t a p p e a r s f r o m t h e s u r f a c e g e o l o g y t o b e a 
m a j o r h i n g e o r f a u l t w h i c h is d o w n t h r o w n t o t h e s o u t h 
a n d d e f i n e s t h e s o u t h e r n m a r g i n o f t h e H a m e r s l e y 
B a s i n . N u m e r o u s f a u l t s a r e c l o s e t o a n d o f t e n r o u g h l y 
p a r a l l e l t o t h i s m a r g i n , a t w h i c h t h e r e is a c h a n g e i n 
s e d i m e n t d i s t r i b u t i o n : i n t h e n o r t h ( c o r r e s p o n d i n g t o 
t h e F o r t e s c u e R e g i o n a l G r a v i t y C o m p l e x ) s e d i m e n t s o f 
t h e F o r t e s c u e a n d H a m e r s l e y G r o u p s f o r m t h e p r e ­
d o m i n a n t o u t c r o p s , w h i l e i n t h e s o u t h ( c o r r e s p o n d i n g 
b r o a d l y t o t h e A s h b u r t o n R e g i o n a l G r a v i t y R i d g e ) 
y o u n g e r s e d i m e n t s o f t h e W y l o o , B r e s n a h a n , a n d B a n g e ­
m a l l G r o u p s a r e p r e d o m i n a n t l y e x p o s e d . 

D e s p i t e t h i s c o r r e l a t i o n b e t w e e n r e g i o n a l g r a v i t y a n d 
g e o l o g i c a l f e a t u r e s , t h e r e r e m a i n s a n i n c o n s i s t e n c y . T h e 
B o u g u e r a n o m a l y l e v e l is h i g h e r o v e r t h e p r e s u m e d 
d o w n t h r o w n b l o c k ( w h e r e P r o t e r o z o i c s e d i m e n t s 
s h o u l d b e t h i c k e r ) t h a n o v e r t h e u p t h r o w n b l o c k , s o 
t h a t a n i n t e r p r e t a t i o n of t h e P i l b a r a G r a d i e n t i n t e r m s 
o f s i m p l e f a u l t i n g , w i t h t h e d e n s i t i e s o f r o c k l a y e r s i n ­
c r e a s i n g w i t h d e p t h , is u n t e n a b l e . T h r e e a l t e r n a t i v e 
i n t e r p r e t a t i o n s c a n b e m a d e : 

( 1 ) T h e o v e r a l l v e r t i c a l m o v e m e n t of t h e a r e a c o r ­
r e s p o n d i n g t o t h e F o r t e s c u e R e g i o n a l G r a v i t y 
C o m p l e x h a s b e e n d o w n w a r d s , r e s u l t i n g i n t h e 
p r e s e r v a t i o n f r o m e r o s i o n o f a t h i c k a n d c o m ­
p a r a t i v e l y l i g h t P r o t e r o z o i c s e q u e n c e . T h e p r e ­
s e n c e o f y o u n g e r P r o t e r o z o i c s e d i m e n t s i n t h e 
a r e a t o t h e s o u t h a n d w e s t ( p r e s u m e d t o b e t h e 
u p t h r o w n b l o c k ) is e x p l a i n e d b y r e l a t i v e l y 
m i n o r r e v e r s e m o v e m e n t a b o u t f a u l t s s i n c e t h e 
d e p o s i t i o n of t h e W y l o o G r o u p s e d i m e n t s . 

( 2 ) T h e P r o t e r o z o i c s e q u e n c e h a s a h i g h e r b u l k 
d e n s i t y t h a n t h e u n d e r l y i n g b a s e m e n t a n d is 
t h i c k e r i n t h e a r e a c o r r e s p o n d i n g t o t h e A s h ­
b u r t o n R e g i o n a l G r a v i t y R i d g e . 

( 3 ) T h e F o r t e s c u e R e g i o n a l G r a v i t y C o m p l e x a n d 
t h e A s h b u r t o n R e g i o n a l G r a v i t y R i d g e r e p r e s e n t 
t w o d i s t i n c t b a s e m e n t t e c t o n i c u n i t s c o m p o s e d 
o f r o c k s of d i f f e r e n t d e n s i t i e s . 

T h e a v a i l a b l e e v i d e n c e s u g g e s t s t h a t a l t e r n a t i v e ( 1 ) 
c a n b e d i s c o u n t e d . S e d i m e n t s a p p e a r t o f o r m o n l y a t h i n 
l a y e r i n t h e F o r t e s c u e R e g i o n a l G r a v i t y C o m p l e x , a n d 
g r a v i t y m i n i m a g e n e r a l l y c o i n c i d e w i t h g r a n i t i c i n l i e r s . 
L o w B o u g u e r a n o m a l y v a l u e s n o r t h a n d e a s t o f t h e 
P i l b a r a G r a d i e n t a r e , t h e r e f o r e , a t t r i b u t a b l e t o a l o w -
d e n s i t y g r a n i t i c b a s e m e n t r a t h e r t h a n t o t h i c k s e d i ­
m e n t s a s i m p l i e d b y a l t e r n a t i v e ( 1 ) . 

A l t e r n a t i v e ( 2 ) is n o t s o e a s i l y d i s c o u n t e d , a s t h e 
P r o t e r o z o i c s e d i m e n t s c o n t a i n c h e r t , j a s p i l i t e , d o l o m i t e , 
a n d i n t e r b e d d e d v o l c a n i c s , w h i c h t o g e t h e r m a y f o r m 
a s e d i m e n t a r y p i l e d e n s e r t h a n g r a n i t e . H o w e v e r , i t is 
d i f f icul t t o r e c o n c i l e a l t e r n a t i v e ( 2 ) w i t h t h e a b r u p t 
c h a n g e i n c o n t o u r p a t t e r n a c r o s s t h e P i l b a r a G r a d i e n t . 
A t h i c k p i l e o f d e n s e s e d i m e n t s s o u t h a n d w e s t o f t h e 
g r a d i e n t c o u l d c a u s e t h e o b s e r v e d i n c r e a s e i n B o u g u e r 
a n o m a l y l e v e l , b u t s m a l l - s c a l e g r a v i t y r e l i e f c o r r e s p o n d ­
i n g t o l o c a l b a s e m e n t i n h o m o g e n e i t i e s s h o u l d b e s i m i l a r 
o n e i t h e r s i d e of t h e g r a d i e n t . T h i s is n o t s o : t h e 
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c h a r a c t e r i s t i c t r e n d s of t h e F o r t e s c u e R e g i o n a l G r a v i t y 
C o m p l e x a r e s h a r p l y t r u n c a t e d b y c o n t r a s t i n g t r e n d s in 
t h e A s h b u r t o n R e g i o n a l G r a v i t y R i d g e . 

A l t e r n a t i v e ( 3 ) a p p e a r s t o b e t h e m o s t l i k e l y p o s ­
s ib i l i t y in v i e w of t h e f o l l o w i n g o b s e r v a t i o n s a n d i n ­
f e r e n c e s . T h e F o r t e s c u e R e g i o n a l G r a v i t y C o m p l e x 
b r o a d l y e n c o m p a s s e s b o t h t h e A r c h a e a n P i l b a r a B l o c k 
a n d t h e P r o t e r o z o i c H a m e r s l e y B a s i n . L o c a l g r a v i t y 
f e a t u r e s o v e r t h e H a m e r s l e y B a s i n , w h e r e p r e s u m e d 
A r c h a e a n b a s e m e n t is l a r g e l y o b s c u r e d b y P r o t e r o z o i c 
c o v e r , a r e s i m i l a r t o t h o s e o v e r t h e P i l b a r a B l o c k , 
w h e r e t h e y r e f l ec t A r c h a e a n s t r u c t u r a l e l e m e n t s . T h i s , 
t o g e t h e r w i t h t h e a b s e n c e of a n y a b r u p t c h a n g e i n 
g r a v i t y f ie ld a c r o s s t h e n o r t h e r n b o u n d a r y of t h e 
H a m e r s l e y B a s i n , s u g g e s t s t h a t t h e b a s e m e n t of t h e 
H a m e r s l e y B a s i n is s t r u c t u r a l l y c o n t i n u o u s w i t h t h e P i l ­
b a r a B l o c k . I n o t h e r w o r d s , t h e F o r t e s c u e R e g i o n a l 
G r a v i t y C o m p l e x c o r r e s p o n d s t o a n A r c h a e a n c r a t o n 
of w h i c h t h e P i l b a r a B l o c k is o n l y t h e e x p o s e d p a r t . 
S i n c e t h i s c r a t o n a p p a r e n t l y f o r m s a n ' i s l a n d ' o f o l d e r 
b a s e m e n t s u r r o u n d e d b y y o u n g e r b a s e m e n t , t h e n a m e 
' P i l b a r a N u c l e u s ' s e e m s a p p r o p r i a t e . 

T h e A s h b u r t o n R e g i o n a l G r a v i t y R i d g e p r o b a b l y 
c o r r e s p o n d s t o a P r o t e r o z o i c m o b i l e z o n e . T h i s is i n ­
f e r r e d f r o m t h e f o l l o w i n g e v i d e n c e : 

( 1 ) S e d i m e n t s of t h e W y l o o G r o u p , w h i c h c r o p o u t 
o v e r m u c h of t h e p r o v i n c e , c o n t a i n a w i d e 
v a r i e t y of l i t h o f a c i e s ; t h i s s u g g e s t s t h a t t h e s e d i ­
m e n t s w e r e d e p o s i t e d i n a n u n s t a b l e e n v i r o n ­
m e n t ( D a n i e l s , 1 9 6 6 ) . 

( 2 ) I n t h e p r e s u m e d A r c h a e a n c r a t o n i c a r e a t o t h e 
n o r t h o f t h e A s h b u r t o n R e g i o n a l G r a v i t y 
R i d g e , i n d i v i d u a l b e d s of t h e F o r t e s c u e a n d 
H a m e r s l e y G r o u p s s h o w a m a r k e d d e g r e e of 
l a t e r a l c o n t i n u i t y , i n d i c a t i n g t h a t d e p o s i t i o n a l 
c o n d i t i o n s w e r e e x c e p t i o n a l l y s t a b l e . T h e t r a n ­
s i t i o n b e t w e e n s t a b l e a n d u n s t a b l e d e p o s i t i o n a l 
e n v i r o n m e n t s t a k e s p l a c e a c r o s s t h e P i l b a r a 
G r a d i e n t , w h i c h is c o n s i d e r e d t o m a r k t h e 
b o u n d a r y b e t w e e n t h e P i l b a r a N u c l e u s a n d t h e 
i n f e r r e d m o b i l e b e l t . 

( 3 ) F o l d i n g of t h e M o u n t B r u c e S u p e r g r o u p d u r i n g 
t h e O p h t h a l m i a n O r o g e n y i n c r e a s e s in i n t e n s i t y 
s o u t h w a r d s t o w a r d s t h e p o s t u l a t e d m o b i l e b e l t 
( D a n i e l s , 1 9 6 6 ) . 

( 4 ) T h e A s h b u r t o n R e g i o n a l G r a v i t y R i d g e is s i m i ­
l a r i n s h a p e a n d r e l a t i v e B o u g u e r a n o m a l y l e v e l 
t o t h e g r a v i t y e x p r e s s i o n s o f k n o w n m o b i l e b e l t s 
s u c h a s t h e H a l l s C r e e k a n d K i n g L e o p o l d 
M o b i l e B e l t s ( W h i t w o r t h , 1 9 7 0 ) . 

( 5 ) T h e p o s t u l a t e d m o b i l e b e l t is p e r i p h e r a l t o a n 

o l d e r , p r e s u m e d c r a t o n , a n d i s , t h e r e f o r e , s i m i ­
l a r i n t e c t o n i c s e t t i n g t o t h e H a l l s C r e e k a n d 
K i n g L e o p o l d M o b i l e B e l t s , w h i c h g i r d l e t h e 
K i m b e r l e y B l o c k , a n d t o t h e F r a s e r R a n g e 
m e t a m o r p h i c b e l t , w h i c h b o r d e r s t h e s o u t h e a s t 
m a r g i n o f t h e Y i l g a r n B l o c k . 

T h e d e n s i t y b o u n d a r y b e t w e e n t h e P i l b a r a N u c l e u s 
a n d t h e i n f e r r e d m o b i l e b e l t ( h e n c e f o r t h t o b e t e r m e d 
t h e ' O p h t h a l m i a n M o b i l e B e l t ' ) , a l t h o u g h e v i d e n t f r o m 
t h e c h a n g e i n g r a v i t y l e v e l a c r o s s t h e P i l b a r a G r a d i e n t , 
is n o t m a n i f e s t e d in t h e s u r f a c e g e o l o g y . T h e s h a l e , 
s a n d s t o n e , c o n g l o m e r a t e , a r k o s e , g r e y w a c k e , q u a r t z i t e , 
d o l o m i t e , a n d a n d e s i t i c v o l c a n i c s o f t h e W y l o o G r o u p 
a r e n o t l i k e l y t o b e d e n s e r c o l l e c t i v e l y t h a n t h e 
a b u n d a n t i r o n f o r m a t i o n s , d o l o m i t e , c h e r t , q u a r t i z e , 
a n d b a s i c v o l c a n i c s o f t h e F o r t e s c u e a n d H a m e r s l e y 
G r o u p s . I t is p r o b a b l e , t h e r e f o r e , t h a t i n t e n s e f o l d i n g 
of t h e W y l o o G r o u p n e a r t h e s u r f a c e d u r i n g t h e 
O p h t h a l m i a n O r o g e n y w a s a c c o m p a n i e d b y r e g i o n a l 
m e t a m o r p h i s m of s e d i m e n t s a n d b y i g n e o u s i n t r u s i o n 
a t d e p t h , w i t h t h e r e s u l t t h a t t h e W y l o o G r o u p a n d 
o l d e r s e d i m e n t s a r e n o w d e n s e r t h a n t h e p r e d o m i n a n t l y 
g r a n i t i c P i l b a r a N u c l e u s t o t h e n o r t h a n d e a s t . T h a t 
d e e p - s e a t e d r e g i o n a l m e t a m o r p h i s m w a s c o n f i n e d 
m a i n l y t o t h e a r e a of t h e A s h b u r t o n R e g i o n a l G r a v i t y 
R i d g e is e n t i r e l y c o n s i s t e n t w i t h t h e p r o p o s e d d i v i s i o n 
b e t w e e n t h e P i l b a r a N u c l e u s ( s t a b l e s i n c e t h e A r c h a e a n ) 
a n d t h e O p h t h a l m i a n M o b i l e B e l t a l o n g i ts s o u t h e r n 
p e r i p h e r y ( 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 ) . 

T h e A n k e t e l l R e g i o n a l G r a v i t y R i d g e is s i m i l a r t o 
t h e A s h b u r t o n R e g i o n a l G r a v i t y R i d g e i n s h a p e , B o u ­
g u e r a n o m a l y l e v e l , a n d s p a t i a l r e l a t i o n t o t h e P i l b a r a 
N u c l e u s . F u r t h e r m o r e , t h e o l d e s t r o c k t y p e s w h i c h i t 
e n c o m p a s s e s a r e t h e m e t a m o r p h i c s of t h e P a t e r s o n 
P r o v i n c e , w h i c h a r e p o s s i b l y t h e m e t a m o r p h o s e d 
e q u i v a l e n t s o f t h e W y l o o G r o u p . F o r t h e s e r e a s o n s t h e 
t e n t a t i v e c o n c l u s i o n s o f F l a v e l l e & G o o d s p e e d ( 1 9 6 2 ) — 
t h a t t h e g r a v i t y p r o v i n c e r e l a t e s t o a n a n c i e n t m o b i l e 
z o n e — s e e m s t o b e j u s t i f i ed . 

R E L A T I O N B E T W E E N G R A V I T Y C O N T O U R P A T T E R N A N D 

THE R E G I O N A L D I S T R I B U T I O N O F M I N E R A L O C C U R R E N C E S 

T h e l o c a t i o n s of r e p o r t e d m i n e r a l o c c u r r e n c e s , b o t h 
e c o n o m i c a n d u n e c o n o m i c , a r e p l o t t e d o n t h e B o u g u e r 
a n o m a l y c o n t o u r m a p ( P l a t e B l ) , t o d e t e r m i n e w h e t h e r 
t h e g r a v i t y c o n t o u r p a t t e r n is r e l a t e d t o t h e d i s t r i b u t i o n 
o f m i n e r a l d e p o s i t s . A p a r t f r o m a t e n d e n c y f o r d e p o s i t s 
t o b e c o n c e n t r a t e d a l o n g t h e z o n e s of 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 u r r o u n d i n g r e s i d u a l g r a v i t y h i g h s 
o v e r t h e P i l b a r a B l o c k , t h e r e is l i t t l e a p p a r e n t 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 a n d m i n e r a l d i s t r i b u t i o n 
p a t t e r n s . 

B5. CONCLUSIONS 
T h e f o l l o w i n g g e n e r a l c o n c l u s i o n s a r e m a d e o n t h e 

b a s i s o f t h e g r a v i t y r e s u l t s : 
( 1 ) R e s i d u a l g r a v i t y h i g h s a n d l o w s o v e r t h e P i l ­

b a r a B l o c k a r e r e s p e c t i v e l y c o e x t e n s i v e w i t h 
o u t c r o p s o f g r e e n s t o n e a n d o u t c r o p s of g r a n i t e . 
G r a v i t y e v i d e n c e i n d i c a t e s t h a t a n A r c h a e a n 
b a s e m e n t of g r a n i t e a n d g r e e n s t o n e u n d e r l i e s 
M e s o z o i c a n d C a i n o z o i c s e d i m e n t s n o r t h of t h e 
e x p o s e d P i l b a r a B l o c k . 

( 2 ) T h e P i l b a r a B l o c k is p r o b a b l y o n l y t h e e x p o s e d 
p a r t of a m o r e e x t e n s i v e A r c h a e a n c r a t o n w h i c h 
f o r m s t h e b a s e m e n t t o m o s t o f t h e H a m e r s l e y 
B a s i n . A n a r c u a t e l i n e o f s t e e p l o c a l B o u g u e r 
a n o m a l y g r a d i e n t s d e l i n e a t e s t h e s o u t h e r n p e r i ­

m e t e r o f t h i s i n f e r r e d c r a t o n , f o r w h i c h t h e 
n a m e ' P i l b a r a N u c l e u s ' is p r o p o s e d . 

( 3 ) F o l d i n g o f t h e P r o t e r o z o i c s e d i m e n t s of t h e 
H a m e r s l e y B a s i n is a p p a r e n t l y r e l a t e d t o v a r i ­
a t i o n s w i t h i n t h e A r c h a e a n b a s e m e n t : g r a v i t y 
a n d g e o l o g i c a l e v i d e n c e c o m b i n e d s u g g e s t t h a t 
s y n c l i n e s a n d a n t i c l i n e s i n t h e F o r t e s c u e a n d 
H a m e r s l e y G r o u p s e d i m e n t s c o r r e s p o n d r e s p e c ­
t i v e l y t o g r e e n s t o n e s a n d g r a n i t e s o f t h e u n d e r ­
l y i n g P i l b a r a N u c l e u s . 

( 4 ) A b r o a d a r c u a t e b a n d of h i g h B o u g u e r a n o m a l y 
e x t e n d i n g a r o u n d t h e s o u t h e r n p e r i m e t e r o f t h e 
P i l b a r a N u c e u s is i n t e r p r e t e d a s t h e e x p r e s s i o n 
of a P r o t e r o z o i c m o b i l e b e l t c o m p o s e d o f r o c k s 
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w h i c h a t d e p t h a r e d e n s e r a s a r e s u l t of r e ­
g i o n a l m e t a m o r p h i s m a n d i g n e o u s i n t r u s i o n . 

( 5 ) A b r o a d e l o n g a t e g r a v i t y r i d g e e a s t o f t h e P i l ­
b a r a N u c l e u s e n c o m p a s s e s m e t a m o r p h i c a n d 
g r a n i t i c o u t c r o p s o f t h e P a t e r s o n P r o v i n c e . I t 
is i n t e r p r e t e d a s t h e e x p r e s s i o n o f a n e x t e n s i v e 
P r o t e r o z o i c m o b i l e b e l t . 

( 6 ) A n a r e a o f l o w B o u g u e r a n o m a l y i n t h e s o u t h 
o f t h e s u r v e y a r e a is p r o b a b l y p a r t o f a n e l o n ­
g a t e g r a v i t y d e p r e s s i o n o n t h e n o r t h e r n b o r d e r 
o f t h e Y i l g a r n B l o c k . S u c h a d e p r e s s i o n c o u l d 
h a v e s i m i l a r t e c t o n i c s i g n i f i c a n c e t o e l o n g a t e 
g r a v i t y t r o u g h s a t t h e s o u t h e r n a n d s o u t h e a s t e r n 
m a r g i n s o f t h e Y i l g a r n B l o c k . 

( 7 ) P r o t e r o z o i c g r a n i t e s o f t h e G a s c o y n e B l o c k a n d 
P a t e r s o n P r o v i n c e h a v e n o a p p r e c i a b l e g r a v i t y 
e x p r e s s i o n , w h e r e a s A r c h a e a n g r a n i t e s o f t h e 

P i l b a r a B l o c k a r e a s s o c i a t e d w i t h i n t e n s e r e s i ­
d u a l g r a v i t y l o w s o f l a r g e a m p l i t u d e . T h i s s u g ­
g e s t s t h a t t h e P r o t e r o z o i c g r a n i t e is o f s m a l l e r 
d e n s i t y c o n t r a s t o r v e r t i c a l e x t e n t t h a n t h e A r ­
c h a e a n g r a n i t e , o r t h a t t h e P r o t e r o z o i c g r a n i t e 
f o r m s a h o r i z o n t a l l a y e r o f f a i r l y u n i f o r m t h i c k ­
n e s s b e n e a t h t h e s u r f a c e . 

( 8 ) A n e a r l i e r i n t e r p r e t a t i o n t h a t g r a v i t y r e l i e f 
o v e r t h e C a r n a r v o n B a s i n r e l a t e s m a i n l y t o b a s e ­
m e n t t o p o g r a p h y ( C h a m b e r l a i n & o t h e r s , 1 9 5 4 ) 
is u n c h a n g e d b y t h e r e s u l t s o f t h e 1 9 6 9 s u r v e y . 

( 9 ) E x a m i n a t i o n of t h e r e g i o n a l d i s t r i b u t i o n o f 
m i n e r a l o c c u r r e n c e s i n r e l a t i o n t o t h e B o u g u e r 
a n o m a l y c o n t o u r p a t t e r n s h o w s s o m e c o n c e n ­
t r a t i o n of m i n e r a l d e p o s i t s a l o n g t h e z o n e s o f 
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 u r r o u n d i n g r e ­
s i d u a l g r a v i t y h i g h s o v e r t h e P i l b a r a B l o c k . 
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Cl. INTRODUCTION 
B e t w e e n O c t o b e r 1 9 7 1 a n d O c t o b e r 1 9 7 2 t h e 

B u r e a u o f M i n e r a l R e s o u r c e s , G e o l o g y a n d G e o p h y s i c s 
( B M R ) m a d e a h e l i c o p t e r g r a v i t y s u r v e y in c e n t r a l 
a n d s o u t h e a s t W e s t e r n A u s t r a l i a , w h i c h c o m p l e t e d t h e 
r e c o n n a i s s a n c e g r a v i t y c o v e r a g e of t h e S t a t e ( F i g . C l ) . 
T h e s u r v e y w a s c o n d u c t e d u n d e r c o n t r a c t by W o n g e l a 
G e o p h y s i c a l P t y L t d u s i n g t h e 'ce l l m e t h o d ' , d e s c r i b e d 
b y H a s t i e & W a l k e r ( 1 9 6 2 ) , t o e s t a b l i s h a n 1 1 - k m 
g r i d o f g r a v i t y s t a t i o n s o v e r t h e s u r v e y a r e a ; A . R . 
F r a s e r a n d I . Z a d o r o z n y j s u p e r v i s e d t h e field o p e r a ­
t i o n s . T i e s w e r e m a d e t o p e r m a n e n t l y m a r k e d s t a t i o n s 
f r o m p r e v i o u s B M R s u r v e y s in a d j o i n i n g a r e a s a n d 
f r o m t h r e e p r e v i o u s p r i v a t e c o m p a n y s u r v e y s . T h e r e ­
su l t s o f t w o of t h e p r i v a t e c o m p a n y s u r v e y s , a n d of 
t h e B M R s u r v e y in c e n t r a l a n d s o u t h e a s t W e s t e r n A u s ­
t r a l i a , a r e c o m b i n e d in a B o u g u e r a n o m a l y c o n t o u r 
m a p ( P l a t e C l ) . 

T h e s u r v e y a r e a c o v e r s p a r t s of s e v e r a l r e g i o n a l 
g e o l o g i c a l u n i t s ; t h e s e i n c l u d e five P r e c a m b r i a n c r y s ­
t a l l i n e u n i t s , a n d s ix s e d i m e n t a r y b a s i n s : t h e P e r t h , 

C a r n a r v o n , Officer , E u c l a , B a n g e m a l l , a n d N a b b e r u 
B a s i n s . 

T o p o g r a p h y w i t h i n t h e a r e a is d o m i n a t e d b y t h e 
G r e a t W e s t e r n P l a t e a u , a n u n d u l a t i n g p e n e p l a i n w h o s e 
h e i g h t a b o v e s e a leve l is g e n e r a l l y in t h e r a n g e 4 0 0 
t o 6 0 0 m . V e g e t a t i o n is s p a r s e o v e r m o s t of t h e p l a t e a u , 
a n d r a i n f a l l v a r i e s f r o m fa i r a n d r e g u l a r in t h e w e s t 
t o l o w a n d u n r e l i a b l e in t h e e a s t . S u r v e y o p e r a t i o n s 
w e r e , t h e r e f o r e , o n l y r a r e l y d i s r u p t e d b y b a d w e a t h e r , 
r u g g e d t o p o g r a p h y , o r t h i c k v e g e t a t i o n . 

S u m m a r i e s o f t h e g e o l o g y of t h e a r e a a n d of 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 r e s u l t s w e r e p r e p a r e d l a r g e l y 
f r o m i n f o r m a t i o n a v a i l a b l e u p t o 1 9 7 3 . A d e s c r i p t i o n 
o f s u r v e y m e t h o d s a n d lists o f s t a t i s t i c s a r e i n c l u d e d 
as a p p e n d i x e s . 
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w h o c o n t r i b u t e d t o t h e d r a w i n g of t h e i l l u s t r a t i o n s , 
a n d I. Z a d o r o z n y j , w h o a s s i s t ed in t h e r e v i e w s of t h e 
g e o l o g y a n d p r e v i o u s g e o p h y s i c a l r e s u l t s . 

C2. GEOLOGY 
T h e r e g i o n a l g e o l o g i c a l d i v i s i o n s a r e s h o w n in 

P l a t e A 2 / C 2 . I n f o r m a t i o n o n b o r e h o l e s in t h e s e d i ­
m e n t a r y b a s i n s is g i v e n in A p p e n d i x C 4 . 

Precambrian crystalline units 

T h i s r e v i e w of t h e g e o l o g y is b a s e d o n p a p e r s b y 
P r i d e r ( 1 9 6 5 , 1 9 7 0 ) , W i l s o n ( 1 9 6 9 ) , a n d M c C a l l 
( 1 9 7 2 ) . I n f o r m a t i o n o n r o c k a g e s is e x t r a c t e d f r o m 
w o r k s b y W i l s o n , C o m p s t o n , Je f f rey , & R i l e y ( 1 9 6 0 ) , 
C o m p s t o n & A r r i e n s ( 1 9 6 8 ) , a n d A r r i e n s & L a m b e r t 
( 1 9 6 9 ) , a n d t h e n a m e s of t e c t o n i c u n i t s a r e t h o s e 
s u g g e s t e d b y D a n i e l s & H o r w i t z ( 1 9 6 9 ) . 

T h e w e s t e r n p a r t o f t h e P r e c a m b r i a n s h i e l d c o n t a i n s 
t h e o l d e s t k n o w n r o c k s in A u s t r a l i a : g r a n i t e s a n d 
g n e i s s e s o l d e r t h a n 3 0 0 0 m . y . c r o p o u t in e x t e n s i v e 
A r c h a e a n t e r r a i n s w h i c h a r e m a i n l y c o m p o s e d of r o c k s 
o l d e r t h a n 2 6 0 0 m . y . G e o l o g i c a l r e c o n n a i s s a n c e a n d 
a g e d a t i n g h a v e l e d t o t h e d i v i s i o n of t h e s h i e l d in 
W e s t e r n A u s t r a l i a i n t o a n u m b e r of g e o t e c t o n i c p r o ­
v i n c e s , e a c h of w h i c h is c h a r a c t e r i s e d b y s o m e u n i ­
f o r m i t y o f s t r u c t u r e , a g e , o r g e n e r a l r o c k t y p e . T h e 
s u b d i v i s i o n s t h a t l ie w h o l l y o r p a r t l y w i t h i n t h e s u r v e y 
a r e a a r e t h e Y i l g a r n B l o c k , t h e A l b a n y - F r a s e r P r o ­
v i n c e , t h e N o r t h a m p t o n B l o c k , t h e G a s c o y n e B l o c k , 
a n d t h e M u s g r a v e B l o c k , w h i c h a r e d e s c r i b e d b e l o w . 

Yilgarn Block. T h i s b l o c k , o n e o f t h e o l d e s t p a r t s 
of t h e s h i e l d , is c h a r a c t e r i s e d b y l i n e a r n o r t h e r l y t o 
n o r t h w e s t e r l y t r e n d i n g g r e e n s t o n e b e l t s e n c l o s e d w i t h i n 
a l a r g e e x p a n s e of g r a n i t i c g n e i s s . T h e g r e e n s t o n e b e l t s 
c o n s i s t o f c o m p l e x a s s o c i a t i o n s of b a s i c a n d u l t r a b a s i c 
v o l c a n i c s a n d p e n e c o n t e m p o r a n e o u s sil ls , o v e r l a i n b y 
c l a s t i c s e d i m e n t s a n d a c i d v o l c a n i c s a n d i n t r u d e d b y 
m a s s i v e g r a n i t e s . T h e b l o c k is i n t r u d e d b y e a s t e r l y 
t r e n d i n g n o r i t e d y k e s o f A r c h a e a n a g e in t h e e a s t 
a n d b y U p p e r P r o t e r o z o i c b a s i c d y k e s w a r m s in t h e 
w e s t . 

T h e g e o t e c t o n i c p a t t e r n a n d l i t h o l o g y of t h e g r e e n ­
s t o n e b e l t s v a r y f r o m e a s t t o w e s t a c r o s s t h e Y i l g a r n 
B l o c k . T h e p r o n o u n c e d l i n e a r i t y o f t h e g r e e n s t o n e 
b e l t s in t h e e a s t e r n p a r t o f t h e b l o c k g ives w a y t o a 
less r e g u l a r d i s p o s i t i o n in t h e w e s t , a n d , w h e r e a s u l t r a -
b a s i c v o l c a n i c a n d s u b v o l c a n i c a s s e m b l a g e s a r e f o u n d 
in t h e E a s t e r n G o l d f i e l d s a r e a n e a r K a l g o o r l i e , u l t r a -

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

T h e l i t h o l o g i c a l v a r i a t i o n a c r o s s t h e Y i l g a r n B l o c k 
is r e f l ec ted b y t h e k n o w n d i s t r i b u t i o n of n i c k e l o c c u r ­
r e n c e s in W e s t e r n A u s t r a l i a . A l l t h e i m p o r t a n t n i c k e l 
d e p o s i t s s o f a r d i s c o v e r e d a r 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 s a n d s h a l l o w - l e v e l u l t r a b a s i c i n t r u s i v e s of t h e 
E a s t e r n G o l d f i e l d s ; n o s u b s t a n t i a l e c o n o m i c d e p o s i t s 
h a v e y e t b e e n f o u n d in a s s o c i a t i o n w i t h t h e c o a r s e r -
g r a i n e d u l t r a b a s i c s of t h e w e s t e r n h a l f of t h e Y i l g a r n 
B l o c k d e s p i t e m a n y p r o m i s i n g s u l p h i d e s h o w s . 

M c C a l l ( 1 9 7 2 ) s u g g e s t e d t h a t t h e c h a n g e s f r o m ea s t 
t o w e s t a c r o s s t h e Y i l g a r n B l o c k ref lect p r o g r e s s i v e l y 
d e e p e r leve ls l a id b a r e b y e r o s i o n , a n d t h a t , b e c a u s e 
of p r e s s u r e c o n t r o l s o n s u l p h i d e m i n e r a l i s a t i o n , i m ­
p o r t a n t n i c k e l d e p o s i t s a r e c o n f i n e d t o t h e r e l a t i v e l y 
h i g h c r u s t a l z o n e in t h e e a s t e r n p a r t of t h e b l o c k . 

Albany-Fraser Province. A l o n g t h e s o u t h c o a s t o f 
t h e w e s t e r n p a r t o f W e s t e r n A u s t r a l i a , P r e c a m b r i a n 
r o c k s s t r i k e e a s t - n o r t h e a s t e r l y , m a r k e d l y d i s c o r d a n t 
w i t h t h e n o r t h - n o r t h w e s t e r l y t r e n d i n g s t r u c t u r e s in t h e 
a d j o i n i n g Y i l g a r n B l o c k . F a r t h e r e a s t , t h e t r e n d s w i n g s 
t o t h e n o r t h e a s t a n d t h e p r o v i n c e is s e p a r a t e d f r o m 
t h e Y i l g a r n B l o c k b y t h e n o r t h e a s t e r l y t r e n d i n g F r a s e r 
F a u l t . R o c k s w i t h i n t h e p r o v i n c e a r e of P r o t e r o z o i c 
a g e a n d a r e t h e r e f o r e s u b s t a n t i a l l y y o u n g e r t h a n t h e 
A r c h a e a n r o c k s of t h e Y i l g a r n B l o c k . 

A t t h e n o r t h e a s t e r n e n d of t h e p r o v i n c e , a l i n e a r 
be l t of b a s i c h i g h - g r a d e m e t a m o r p h i c r o c k s p a r a l l e l t o 
a n d s o u t h e a s t o f t h e F r a s e r F a u l t , a n d a n a s s o c i a t e d 
g r a v i t y r i d g e o f u n u s u a l l y l a r g e m a g n i t u d e a n d i n t e n ­
s i ty , a p p e a r t o e x t e n d f o r s o m e d i s t a n c e i n t o t h e s u r v e y 
a r e a . W i l s o n ( 1 9 6 9 ) s t u d i e d t h e h i g h - g r a d e m e t a ­
m o r p h i c r o c k s n e a r t h e F r a s e r R a n g e , a n d d e s c r i b e d 
t h e m a s ' b a s i c p y r o x e n e g r a n u l i t e s , m a n y of w h i c h 
a p p e a r t o h a v e b e e n d e r i v e d f r o m b a s a l t s ' . T h e g r a n u ­
l i tes a t F r a s e r R a n g e h a v e b e e n c u t b y a flat-lying 
o l i v i n e g a b b r o s h e e t , t h e i n t r u s i o n of w h i c h a p p e a r s 
t o h a v e c a u s e d loca l d e s t r u c t i o n of t h e p r e f e r r e d c r y s -
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B M R S U R V E Y S 

\97li72 survey area 

Previous helicopter survey a 

Area ot numerous road traverse 

Road traverse i,954-55) 

S U B S I D I S E D S U R V E Y S 
fsftovring BMR subsidy number) 

Dongara-Muileiva (62/1925) 

Eganu (82/(933) 

Lennts-areaden (64/4800) 

Single traverses tor Lennis-Breaden (64/4800) 

Ge'a'dlon (67/4827) 

MuKhrton<iescorne (70/328), wA.9/45 i 

t a l l o g r a p h i c o r i e n t a t i o n of t h e g r a n u l i t e s . M i n o r s t r u c ­
t u r e s in t h e g r a n u l i t e s s u g g e s t t h a t t h e F r a s e r F a u l t 
is r e v e r s e a n d s o u t h e a s t e r l y d i p p i n g , w i t h a s t r o n g 
s i n i s t r a l t r a n s c u r r e n t c o m p o n e n t m o v i n g t h e e a s t b l o c k 
n o r t h w a r d s . T h e t e c t o n i c h i s t o r y o f t h e m e t a m o r p h i c 
be l t is u n c l e a r , b u t A r r i e n s & L a m b e r t ( 1 9 6 9 ) h a v e 
i n f e r r e d f r o m g e o c h r o n o l o g i c a l e v i d e n c e t h a t m e t a ­
m o r p h i s m w a s e i t h e r s h o r t - l i v e d , o r p r o l o n g e d b u t 
c e a s e d a b r u p t l y . T h e y c o n c l u d e d t h a t t h e m a i n g e o ­
l o g i c a l a l t e r n a t i v e s c o n s i s t e n t w i t h t h e s e c o n s t r a i n t s 

Fig. C l . Location of 1971-72 B M R gravity survey 

a r e : ( a ) d e p o s i t i o n o f g e o s y n c l i n a l s e d i m e n t s , f o l l o w e d 
b y o r o g e n i c d e e p - s e a t e d g r a n u l i t e - f a c i e s m e t a m o r p h i s m 
a n d up l i f t , a l l w i t h i n a f e w h u n d r e d m i l l i o n y e a r s , o r 
( b ) d e e p - s e a t e d a n d p o s s i b l y p r o l o n g e d r e w o r k i n g of 
o l d e r c r u s t a l r o c k s u n d e r g r a n u l i t e - f a c i e s m e t a m o r ­
p h i s m , e n d i n g w i t h r a p i d up l i f t . 

Northampton Block. T h i s is a c o m p a r a t i v e l y n a r r o w 
s t r i p o f c r y s t a l l i n e P r e c a m b r i a n r o c k s f o r m i n g a n o u t ­
l y i n g p a r t o f t h e s h i e l d a l o n g t h e w e s t e r n m a r g i n o f 
t h e n o r t h e r n P e r t h B a s i n . I t c o n s i s t s o f a f o l d e d c o m -
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p l e x o f a c i d g a r n e t g r a n u l i t e s w i t h m i n o r b a s i c b a n d s 
of p l a g i o c l a s e - h o r n b l e n d e - p y r o x e n e g r a n u l i t e . T h e 
r o c k s a r e b e l i e v e d t o b e t h e r e m a i n s of g r e y w a c k e s 
m e t a m o r p h o s e d t o t h e g r a n u l i t e f ac i e s . T h e r e is n o 
s i gn o f g r a n i t i c i g n e o u s a c t i v i t y . T h e g r a n u l i t e s , e s t i ­
m a t e d t o b e 1 0 0 0 m i l l i o n y e a r s o l d , a r e c u t b y a 
n o r t h e a s t - t r e n d i n g d y k e s w a r m . 

Gascoyne Block. T h e G a s c o y n e B l o c k e x t e n d s i n t o 
t h e n o r t h w e s t e r n p a r t o f t h e s u r v e y a r e a . I t is y o u n g e r 
t h a n t h e Y i l g a r n B l o c k , a n d c o m p r i s e s m a i n l y g r a n i t e s 

a n d m e t a m o r p h o s e d s e d i m e n t s a n d v o l c a n i c s o f p r o b ­
a b l e E a r l y P r o t e r o z o i c a g e . 

Musgrave Block. T h e s o u t h w e s t e r n p a r t of t h e M u s -
g r a v e B l o c k e x t e n d s i n t o t h e n o r t h e a s t e r n c o r n e r o f 
t h e s u r v e y a r e a . P r o t e r o z o i c g r a n i t e s , h i g h - g r a d e m e t a ­
m o r p h i c r o c k s , a n d b a s i c d y k e s a n d sil ls a r e e x p o s e d 
in a f e w s c a t t e r e d i n l i e r s . T h e w e s t e r n p a r t of t h e 
b l o c k is i n t r u d e d b y g r a n i t e , a n d b y t h e G i l e s C o m ­
p l e x , w h i c h c o n s i s t s of f o u r m a i n g a b b r o i c s h e e t s e a c h 
i n t r u d e d s e p a r a t e l y . T r a n s e c t i n g t h e b l o c k is t h e n o r t h -
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e a s t e r l y t r e n d i n g G i l e s D i s c o n t i n u i t y , t h o u g h t b y 
H o r w i t z , D a n i e l s , & K r i e w a l d ( 1 9 6 7 ) t o b e a t r a n s -
c u r r e n t f a u l t . 

Perth Basin 
T h e o n s h o r e p a r t o f t h e P e r t h B a s i n e x t e n d s f r o m 

t h e s o u t h c o a s t o f W e s t e r n A u s t r a l i a 9 5 0 k m t o t h e 
n o r t h ; it r a n g e s in w i d t h f r o m 15 t o 9 0 k m a n d c o v e r s 
a n a r e a o f 5 4 0 0 0 km- ' . O n l y t h e n o r t h e r n p a r t of t h e 
b a s i n l ies w i t h i n t h e s u r v e y a r e a . 

T h e e a s t e r n m a r g i n is t h e p r o m i n e n t D a r l i n g F a u l t , 
w h i c h s e p a r a t e s P r e c a m b r i a n b a s e m e n t f r o m a t h i c k 
h a l f - g r a b e n of s e d i m e n t s t h a t m a y b e m o r e t h a n 7 k m 
t h i c k in t h e d e e p e r p a r t s . A s u b s u r f a c e b a s e m e n t r i d g e 
— t h e B e a g l e R i d g e , s o u t h o f t h e N o r t h a m p t o n B l o c k 
— i s c o n s i d e r e d t o m a r k t h e w e s t e r n b o u n d a r y o f t h e 
o n s h o r e p a r t of t h e n o r t h e r n P e r t h B a s i n . T h e b o u n ­
d a r y b e t w e e n t h e P e r t h a n d C a r n a r v o n B a s i n s is i l l-
d e f i n e d , b u t h a s g e n e r a l l y b e e n a s s u m e d t o b e n e a r 
t h e N o r t h a m p t o n B l o c k . S i g n i f i c a n t m o v e m e n t of t h e 
D a r l i n g F a u l t b e g a n in t h e L a t e T r i a s s i c a n d c o n t i n u e d 
t h r o u g h o u t t h e J u r a s s i c a n d E a r l y C r e t a c e o u s . T h e 
m a g n i t u d e o f t h e s t e e p g r a v i t y g r a d i e n t w h i c h e x t e n d s 
a l o n g t h e l e n g t h o f t h e D a r l i n g F a u l t i n d i c a t e s t h a t 
t h e v e r t i c a l t h r o w is v e r y l a r g e . T h i s is c o n f i r m e d f r o m 
s e i s m i c e v i d e n c e b y M a t h u r ( 1 9 7 4 ) , w h o h a s c o m ­
p u t e d t h e d o w n t h r o w t o b e 7 .5 k m n e a r P e r t h . T h i s 
m o v e m e n t h a s r e s u l t e d in a w e d g e of P a l a e o z o i c a n d 
M e s o z o i c s e d i m e n t s , t h i c k e s t in t h e e a s t o f t h e b a s i n , 
w i t h b a s e m e n t a n d s e d i m e n t s g e n e r a l l y d i p p i n g eas t . 
T h e b a s i n h a s a n u m b e r o f s e p a r a t e i n n e r t r o u g h s a n d 
r i d g e s w h i c h g e n e r a l l y s t r i k e n o r t h . 

T h e n o r t h e r n P e r t h B a s i n is d o m i n a t e d b y n o r m a l 
n o r t h e r l y t r e n d i n g f a u l t s , u s u a l l y a l o n e b a s e m e n t r i d g e s : 
m i n o r c r o s s - f a u l t s a r e a l s o p r e s e n t . T h e f au l t p a t t e r n 
c r e a t e s a c o m p l e x i t y o f f a u l t b l o c k s w h i c h m a y h a v e 
c o n t r o l l e d s e d i m e n t a t i o n t h r o u g h o u t t h e M e s o z o i c . 
A n t i c l i n a l f e a t u r e s in t h e r e g i o n a r e , t h e r e f o r e , t h e 
r e s u l t o f d r a p i n g s o f s e d i m e n t s o v e r b a s e m e n t r i s e s 
r a t h e r t h a n c o m p r e s s i o n a l f o l d i n g . A l a r g e n o r t h -
n o r t h w e s t e r l y t r e n d i n g f au l t , t h e U r e l l a F a u l t , is c o n ­
s i d e r e d t o f o r m t h e e a s t e r n m a r g i n of a l a r g e t r o u g h , 
t h e D a n d a r a g a n T r o u g h . 

Carnarvon Basin 

T h e C a r n a r v o n B a s i n is a n e p i c o n t i n e n t a l b a s i n o f 
m a i n l y P h a n e r o z o i c s e d i m e n t s e x t e n d i n g o n l a n d f r o m 
O n s l o w in t h e n o r t h t o G e r a l d t o n in t h e s o u t h , a n d 
e a s t w a r d f r o m t h e c o a s t f o r u p t o 2 0 0 k m . R e c e n t s a n d 
a n d a l l u v i u m o b s c u r e t h e l a n d w a r d m a r g i n o f t h e 
b a s i n in t h e n o r t h , b u t c e n t r a l l y in t h e ea s t t h e b o u n ­
d a r y is t h e j u n c t i o n b e t w e e n P a l a e o z o i c s e d i m e n t s a n d 
P r e c a m b r i a n i g n e o u s a n d m e t a m o r p h i c r o c k s . T h e 
s o u t h e r n m a r g i n is t h e p o o r l y d e f i n e d b o u n d a r y b e ­
t w e e n t h e P e r t h a n d C a r n a r v o n B a s i n s . 

E a r l y d e t a i l e d g e o l o g i c a l i n v e s t i g a t i o n s d e p i c t e d t h e 
b a s i n as a r e g i o n a l h o m o c l i n e o f g e n e r a l l y w e s t e r l y 
d i p p i n g P a l a e o z o i c a n d M e s o z o i c s e d i m e n t s . S t e e p l y 
d i p p i n g c o n t a c t s b e t w e e n P a l a e o z o i c a n d P r e c a m b r i a n 
r o c k s w e r e i n t e r p r e t e d as f a u l t s o r h i n g e s r e s u l t i n g 
f r o m s t r e s s in t h e b a s e m e n t , a n d t h e b a s i n as a w h o l e 
w a s c o n s i d e r e d t o h a v e e v o l v e d t h r o u g h l a r g e - s c a l e 
t e c t o n i s m ( C o n d o n , 1 9 5 4 ) . T h i s v i e w w a s m o d i f i e d 
a f t e r t h e i n t e r p r e t a t i o n o f g r a v i t y d a t a , in c o n j u n c ­
t i o n w i t h s e i s m i c a n d d r i l l i n g e v i d e n c e , s u g g e s t e d t h a t 
t h e P r e c a m b r i a n b a s e m e n t s u r f a c e is i r r e g u l a r , a n d 
c o n s i s t s o f a n u m b e r o f r e l a t i v e l y d e e p t r o u g h s s e p a ­
r a t e d b y n a r r o w s i n u o u s r i d g e s ( C h a m b e r l a i n , D o o l e y , 
& V a l e , 1 9 5 4 ) . C o n d o n t h e n ( 1 9 5 6 ) p r o p o s e d t h a t 

m o s t o f t h e P a l a e o z o i c / P r e c a m b r i a n c o n t a c t s , o r i g i ­
n a l l y d e s c r i b e d as f a u l t s , s h o u l d b e i n t e r p r e t e d a s 
d e p o s i t i o n a l u n c o n f o r m i t i e s , a n d t h a t t h e o v e r a l l s t r u c ­
t u r e o f t h e b a s i n h a d b e e n c o n t r o l l e d by t h e p r e - e x i s t i n g 
s h a p e of t h e b a s e m e n t s u r f a c e r a t h e r t h a n b y t e c ­
t o n i s m . 

A e r o m a g n e t i c a n d s e i s m i c s u r v e y s h a v e s u b s e q u e n t l y 
c o n f i r m e d t h a t t h e C a r n a r v o n B a s i n c o n s i s t s o f s e v e r a l 
s u b - b a s i n s s e p a r a t e d b y b a s e m e n t r i d g e s ( F o r s y t h , 
1 9 6 0 ; S p e n c e , 1 9 6 1 , 1 9 6 2 ; B o w & T u r p i e , 1 9 6 4 ) . T h e 
m a i n r i d g e , t h e A j a n a - W a n d a g e e R i d g e , d i v i d e s t h e 
o n s h o r e p a r t o f t h e b a s i n m e r i d i o n a l l y a n d s e p a r a t e s 
t h e G a s c o y n e B a s i n t o t h e w e s t , f r o m t h e C o o l c a l a -
l a y a . B y r o . a n d M e r l i n l e i g h B a s i n s t o t h e ea s t ( C o n d o n , 
1 9 6 5 - 1 9 6 8 ) . T h e B y r o a n d M e r l i n l e i g h B a s i n s a r e 
s e p a r a t e d f r o m o n e a n o t h e r b y a p a r t l y e x p o s e d b a s e ­
m e n t r i d g e . 

T h e A j a n a - W a n d a g e e R i d g e a p p e a r s t o h a v e in­
f l u e n c e d t h e d i s t r i b u t i o n of M e s o z o i c s e d i m e n t s in t h e 
s o u t h e r n C a r n a r v o n B a s i n : t h e n o r t h e r l y p l u n g i n g 
G a s c o y n e B a s i n , w e s t o f t h e r i d g e , c o n t a i n s t h i c k 
s e q u e n c e s o f T e r t i a r y , C r e t a c e o u s . J u r a s s i c , a n d o l d e r 
s e d i m e n t s , w h e r e a s t h e M e r l i n l e i g h . B y r o , a n d C o o l -
c a l a l a y a B a s i n s t o t h e e a s t c o n t a i n s e d i m e n t s n o y o u n g e r 
t h a n P e r m i a n , e x c e p t f o r a d i s c o n t i n u o u s T e r t i a r y 
c o v e r . S i l u r i a n s e d i m e n t s c r o p p i n g o u t in t h e s o u t h of 
t h e C a r n a r v o n B a s i n p r o b a b l y u n d e r l i e y o u n g e r 
s e q u e n c e s o n b o t h s i d e s o f t h e A j a n a - W a n d a g e e R i d g e . 

Nahberu Basin 
T h i s a c c o u n t is d r a w n f r o m t h e w o r k of H o r w i t z 

( 1 9 7 5 ) a n d H a l l & G o o d e ( 1 9 7 5 ) . 
T h e N a b b e r u B a s i n is a n e l o n g a t e b a s i n o f m a i n l y 

L o w e r P r o t e r o z o i c s e d i m e n t s . I t e x t e n d s in a n e a s t -
s o u t h e a s t e r l y d i r e c t i o n f o r a t l ea s t 6 0 0 k m a l o n g t h e 
n o r t h e r n m a r g i n o f t h e Y i l g a r n B l o c k . T h e s e d i m e n t s 
l ie u n c o n f o r m a b l y o n a b a s e m e n t o f A r c h a e a n g r a n i t e s 
a n d g r e e n s t o n e s , a n d a r e u n c o n f o r m a b l y o v e r l a i n in 
t h e n o r t h b y A d e l a i d c a n s e d i m e n t s of t h e B a n g e m a l l 
B a s i n . I n t h e e a s t , t h e N a b b e r u s e d i m e n t s a r e i n t r u d e d 
b v d o l e r i t e a n d a r e p a r t l y c o n c e a l e d b e n e a t h s e d i m e n t s 
o f t h e Off icer B a s i n . 

T h e L o w e r P r o t e r o z o i c r o c k s a r e g e n t l y d i p p i n g a n d 
u n m e t a m o r p h o s e d in t h e s o u t h , b u t b e c o m e i n c r e a s ­
i n g l y m o r e d e f o r m e d a n d m e t a m o r p h o s e d n o r t h w a r d s 
a c r o s s t h e b a s i n . L a r g e o v e r t u r n e d f o l d s a c c o m p a n y 
n o r t h e r l y d i p p i n g t h r u s t s , a n d t h e s e d i m e n t s h a v e b e e n 
m e t a m o r p h o s e d t o a m a x i m u m g r a d e of g r a n u l i t e 
f a c i e s . 

Bangemall Bavin 
T h e B a n g e m a l l B a s i n is a n e a s t e r l y t r e n d i n g t r o u g h 

o f A d e l a i d c a n s e d i m e n t s w h i c h lie u n c o n f o r m a b l y o n 
t h e G a s c o y n e B l o c k in t h e w e s t a n d L o w e r P r o t e r o z o i c 
s e d i m e n t s o f t h e N a b b e r u B a s i n in t h e e a s t . T h e s e d i ­
m e n t s a r e p o s s i b l y c o n t i n u o u s w i t h a t h i c k P r o t e r o z o i c 
s e q u e n c e in t h e Off icer B a s i n . T h e s u r v e y a r e a c o v e r s 
o n l y t h e s o u t h e r n m a r g i n o f t h e B a n g e m a l l B a s i n . 

Officer Basin 
T h i s a c c o u n t is b a s e d o n a r e p o r t b y J a c k s o n ( 1 9 7 1 ) . 
T h e Off icer B a s i n is a d e e p , e l o n g a t e s t r u c t u r a l 

d e p r e s s i o n c o v e r i n g a n a r e a o f a b o u t 3 4 5 0 0 0 k m 2 , 
a b o u t t h r e e - f i f t h s o f w h i c h is in W e s t e r n A u s t r a l i a . 
I t is a n i n t r a c r a t o n i c b a s i n b o u n d e d b y t h e Y i l g a r n 
B l o c k a n d t h e B a n g e m a l l B a s i n in t h e w e s t , t h e M u s ­
g r a v e B l o c k a n d C a n n i n g B a s i n in t h e n o r t h a n d n o r t h ­
e a s t , t h e G a w l e r B l o c k in t h e s o u t h e a s t , a n d t h e E u c l a 
B a s i n in t h e s o u t h . J a c k s o n c o r r e l a t e d t h e P r o t e r o z o i c 
s e d i m e n t s in t h e Off icer B a s i n w i t h P r o t e r o z o i c s e d i -
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m e n t s in t h e B a n g e m a l l B a s i n , a n d i n f e r r e d t h a t t h e 
t w o b a s i n s m a y b e c o n t i n u o u s . 

O w i n g t o t h e l a c k o f g e o l o g i c a l i n f o r m a t i o n , t h e 
b o u n d a r i e s of t h e b a s i n a r e g e n e r a l l y p o o r l y d e f i n e d , 
e v e n w h e r e n o t o b s c u r e d b y R e c e n t d e p o s i t s . T h e 
s e d i m e n t s o v e r l i e a P r e c a m b r i a n b a s e m e n t w h i c h in 
m o s t a r e a s c o n s i s t s of i g n e o u s o r m e t a m o r p h i c r o c k . 
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 i n d i c a t e t h a t t h e b a s i n is 
a s y m m e t r i c a l in s e c t i o n — i t s d e e p e s t p a r t l y i n g c l o s e 
t o its n o r t h e r n b o u n d a r y ; f r o m h e r e t h e b a s i n g r a d u a l l y 
s h a l l o w s s o u t h w a r d s . 

T h e w e s t e r n a n d e a s t e r n p a r t s of t h e b a s i n h a v e 
c o n t r a s t i n g s e d i m e n t a r y s e q u e n c e s . G e o l o g i c a l a n d 
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 s u g g e s t t h a t t h e Off icer B a s i n 
in W e s t e r n A u s t r a l i a is c o m p o s e d of a P r o t e r o z o i c 
s e q u e n c e 5 5 0 0 m t h i c k c a p p e d b y a t h i n v e n e e r of 
P a l a e o z o i c a n d M e s o z o i c r o c k s ; five s h a l l o w h o l e s 
d r i l l e d in t h e s e a r c h f o r p e t r o l e u m b y H u n t Oi l C o m ­
p a n y in 1 9 6 5 - 6 6 al l e n t e r e d r o c k s b e l i e v e d t o b e o f 
P r o t e r o z o i c a g e at d e p t h s less t h a n 4 5 0 m . T h e Off icer 
B a s i n in W e s t e r n A u s t r a l i a is . t h e r e f o r e , c o n s i d e r e d t o 
b e c o m p o s e d m a i n l y of P r o t e r o z o i c r o c k s . I n c o n t r a s t , 
K r i e g ( 1 9 6 9 ) d e s c r i b e d t h e e a s t e r n Off icer B a s i n of 
S o u t h A u s t r a l i a a s b e i n g c o m p o s e d of a P a l a e o z o i c 
s e q u e n c e 4 0 0 0 m t h i c k o v e r l y i n g a P r o t e r o z o i c 
s e q u e n c e o n l y 9 0 0 m t h i c k ; a d e e p s t r a t i g r a p h i c we l l 
in t h e e a s t e r n Off icer B a s i n ( M u n y a r a i N o . 1) d r i l l e d 
b y C o n t i n e n t a l Oi l C o m p a n y of A u s t r a l i a L t d ( 1 9 6 9 ) 
p e n e t r a t e d 2 8 9 0 m of s e d i m e n t s n o o l d e r t h a n S i l u r i a n . 

Eucla Basin 

T h i s a c c o u n t is d e r i v e d l a r g e l y f r o m a r e p o r t b y 
L o w r y ( 1 9 7 0 ) . 

T h e E u c l a B a s i n is a l a r g e a r c u a t e b a s i n c o v e r i n g 
a b o u t 1 7 6 0 0 0 k m - o n s h o r e a n d o v e r 1 0 0 0 0 0 k m -

o f f s h o r e . In W e s t e r n A u s t r a l i a it o c c u p i e s a b o u t 
133 0 0 0 k m - o n s h o r e a n d m o r e t h a n 5 0 0 0 0 k m 2 off­
s h o r e . I t is b o u n d e d t o t h e w e s t b y t h e A l b a n y - F r a s e r 
P r o v i n c e , t o t h e ea s t b y t h e G a w l e r B l o c k , a n d t o t h e 
n o r t h b y t h e Off icer Bas in . T h e s o u t h e r n b o u n d a r y is 
o n t h e c o n t i n e n t a l she l f in t h e G r e a t A u s t r a l i a n B igh t 
a n d h a s n o t y e t b e e n d e l i n e a t e d . M o s t of t h e b a s i n 
is o c c u p i e d b y a T e r t i a r y l i m e s t o n e p l a t e a u t h a t s l o p e s 
g e n t l y s e a w a r d s f r o m a n a l t i t u d e o f a b o u t 2 4 0 m in 
t h e n o r t h t o 6 0 t o 1 2 0 m in t h e s o u t h . T h e p l a t e a u 
g r a d e s n o r t h w a r d s i n t o t h e G r e a t V i c t o r i a D e s e r t , 
a n d in t h e s o u t h t e r m i n a t e s a b r u p t l y in w a v e - c u t l i m e ­
s t o n e cliffs. T h e u n i f o r m i t y of t h e l i m e s t o n e s u c c e s s i o n 
l a r g e l y a c c o u n t s f o r t h e f e a t u r e l e s s n a t u r e of t h e N u l l -
a r b o r P l a i n . 

T h e b a s i n is t h o u g h t t o h a v e b e e n f o r m e d b y s u b s i ­
d e n c e of p a r t s of t h e P r e c a m b r i a n s h i e l d . I t is u n u s u a l l y 
s h a l l o w fo r a b a s i n of s u c h l a r g e a r e a l e x t e n t ; t h e 
a v e r a g e o n s h o r e t h i c k n e s s is c o n s i d e r e d t o b e less t h a n 
6 0 0 m . L o w r y ( 1 9 7 0 ) n o t e d t h a t t h e E u c l a B a s i n is 
a g o o d e x a m p l e of a n e p e i r o g e n i c b a s i n as it l ies o n 
t h e e d g e o f a c o n t i n e n t , h a s n o v o l c a n i c s , s h o w s v i r ­
t u a l l y n o f o l d i n g o r f a u l t i n g , a n d h a s a l o w r a t i o of 
m a x i m u m d e p t h t o a r e a . T e c t o n i c d e f o r m a t i o n h a s 
b e e n m i l d : g e n t l e d o w n w a r p i n g in t h e C r e t a c e o u s , 
E o c e n e , a n d e a r l y M i o c e n e w a s f o l l o w e d b y upl i f t , 
s l igh t t i l t i ng , a n d m i n o r f a u l t i n g . 

B o r e h o l e s in w i d e l y s e p a r a t e d p a r t s of" t h e E u c l a 
B a s i n in W e s t e r n A u s t r a l i a h a v e e n c o u n t e r e d c r y s t a l ­
l i ne b a s e m e n t r o c k s a t d e p t h s less t h a n 6 0 0 m . 
A n a l y s e s of c o r e s a m p l e s f r o m t h e s e b o r e h o l e s sugges t 
t h a t t h e b a s e m e n t is c o m p o s e d of P r e c a m b r i a n g r a n i t e 
a n d g n e i s s s i m i l a r t o t h o s e a l o n g t h e s o u t h e a s t m a r g i n 
of t h e Y i l g a r n B l o c k ( P e e r s & T r e n d a l l , 1 9 6 8 ) . 

C3. PREVIOUS GEOPHYSICAL RESULTS 
N u m e r o u s g e o p h y s i c a l s u r v e y s h a v e b e e n m a d e 

w i t h i n t h e s u r v e y a r e a b y B M R , t h e G e o l o g i c a l S u r v e y 
of W e s t e r n A u s t r a l i a , m i n i n g c o m p a n i e s , a n d oil e x ­
p l o r a t i o n c o m p a n i e s . C o n s i d e r a t i o n is g i v e n o n l y t o 
t h o s e s u r v e y s f r o m w h i c h i n f o r m a t i o n is r e a d i l y a v a i l ­
a b l e a n d w h i c h c o u l d h a v e s o m e b e a r i n g o n r e g i o n a l 
g r a v i t y i n t e r p r e t a t i o n . T h e s e s u r v e y s a r e l i s ted in 
A p p e n d i x C 3 . T h e i r l o c a t i o n s a r e s h o w n in F i g u r e s C l , 
C 2 , a n d C 3 . T h e m a j o r r e s u l t s a r e as f o l l o w s : 

Gravity surveys 

P r e v i o u s g r a v i t y s u r v e y s h a v e b e e n m a d e in t h e 
P e r t h a n d C a r n a r v o n B a s i n s b y B M R , W e s t A u s t r a l i a n 
P e t r o l e u m P t y L t d , a n d B a r e w a Oi l a n d M i n i n g N L : 
o v e r p a r t of t h e Off icer B a s i n b y H u n t Oi l C o m p a n y ; 
a n d a c r o s s t h e E u c l a B a s i n b y B M R . G r a v i t y , in 
a s s o c i a t i o n w i t h m a g n e t i c s , h a s h e l p e d t o de f ine t h e 
m a r g i n s a n d i n t e r n a l s t r u c t u r e s o f t h e P e r t h a n d C a r ­
n a r v o n B a s i n s . A b r o a d l o w g r a v i t y f e a t u r e in t h e 
Off icer B a s i n w a s a s s u m e d t o b e t h e e x p r e s s i o n of a 
t h i c k s e d i m e n t a r y s e q u e n c e . G r a v i t y re l ief in t h e E u c l a 
B a s i n w a s a t t r i b u t e d m a i n l y t o b a s e m e n t d e n s i t y v a r i a ­
t i o n s ( G u n s o n & v a n d e r L i n d e n , 1 9 5 6 ) . 

Magnetic surveys 

M o s t of t h e r e g i o n a l a e r o m a g n e t i c s u r v e y s in t h e 
s u r v e y a r e a h a v e b e e n c a r r i e d o u t by B M R . T h e w h o l e 
o f t h e C a r n a r v o n B a s i n w a s s u r v e y e d b e t w e e n 1 9 5 6 
a n d 1 9 6 1 , a n d in 1 9 5 7 t h e P e r t h B a s i n s o u t h of G e r a l d -

t o n w a s s u r v e y e d . F r o m t h e r e s u l t s of t h e s e s u r v e y s , 
c o n t o u r s of d e p t h t o m a g n e t i c b a s e m e n t w e r e d r a w n , 
a n d f au l t s , b a s e m e n t r i d g e s , a n d t r o u g h s in t h e t w o 
b a s i n s w e r e d e l i n e a t e d . O f f s h o r e a e r o m a g n e t i c s u r v e y s 
— w e s t of t h e n o r t h e r n P e r t h B a s i n b y W e s t A u s t r a ­
l ian P e t r o l e u m P t y L t d . a n d w e s t of t h e C a r n a r v o n 
B a s i n b y T a s m a n Oi l P t y L t d — d e f i n e d a n u m b e r o f 
t r o u g h s a n d r i d g e s . 

B M R a e r o m a g n e t i c s u r v e y s a l s o c o v e r e d a n u m b e r of 
a d j o i n i n g 1 : 2 5 0 0 0 0 S h e e t a r e a s in t h e Y i l g a r n B l o c k . 
T h e s e a r e a s a r e : B A R L E E , M E N Z I E S . E D J U D I N A , 
L E O N O R A , L A V E R T O N , S I R S A M U E L , D U K E -
T O N , S A N D S T O N E , Y O U A N M I , B E L E L E , C U E , 
K I R K A L O C K A , B Y R O , M U R G O O , Y A L G O O , 
G L E N G A R R Y , W I L U N A , a n d K I N G S T O N . M a g ­
ne t i c c o n t o u r s a r e c l o s e l y r e l a t e d t o s t r u c t u r e s in t h e 
g r e e n s t o n e be l t s , a s m a g n e t i t e - r i c h b a n d e d i r o n f o r m a ­
t i o n s a r e i n t e r b e d d e d w i t h t h e c l a s t i c s e d i m e n t s a n d 
l a y e r e d i n t r u s i o n s of w h i c h t h e g r e e n s t o n e b e l t s a r e 
c o m p o s e d . T h e c o n t o u r m a p s i n d i c a t e a p r e d o m i n a n t 
n o r t h - n o r t h w e s t e r l y t r e n d a n d a s u b s i d i a r y e a s t e r l y 
t r e n d ; t h e l a t t t e r h a s b e e n a t t r i b u t e d t o ba s i c d v k e s 
o c c u p y i n g fissures p r o d u c e d b y e a s t e r l y c r o s s - f o l d i n g . 

A s m a l l l a n d m a g n e t i c s u r v e y b y H u n t Oi l C o m p a n y 
in e a s t e r n N E A L E h e l p e d t o r e s o l v e t h e s o u r c e of a 
l a r g e g r a v i t y a n o m a l y o b s e r v e d d u r i n g a n e a r l i e r g r a v i t y 
s u r v e y b y H u n t Oi l C o m p a n y . T h e g r a v i t y a n d m a g ­
n e t i c f e a t u r e s w e r e a t t r i b u t e d t o a f a u l t - b o u n d e d 
b a s e m e n t p l a t f o r m c a p p e d by d e n s e s e d i m e n t a r y r o c k s . 
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• Named place 

9 Cambridge Pendulum station 

A Isogal station (primary, 

A Isogal station (secondary) 

W E L L S 
(Showing BMR subsidy hie number) 

1 GunlslandNo 1(68/2015) 12 Wichenna No. 1 163/1056) 

2 Qumns Rock No 11€8/2048) 13 WandagaeNo 1 (62/1215) 

3 Kennedy Range No 1(66/4235) 14 AbOarwardOO No. 1 (62/1222) 

4 YarmgaNo 1166/4215) 15 Jurien No 1 (62/1110) 

5 Donkey Creek No 1 166/4223) 16 Woolmutta No. 1 (62/112T) 

6 Yowaige No 2 (66/4191) 17 Eganu No 1 162/1221} 

7 Cadda No 1 (65/4164) 16 Mill River No 1 (62/1402) 

8 Mungerra No 1 (64/410S) 19 Gambanga No 1 (62/10521 

9 Yardanno No 1 fW/4035J 20 £yn No. 1 (62/1053) 

'0 

11 

Gingin No 1 (64/4121) 

Quail No. 1 (63/1010) 

21 Eneabba No 1 (82/1076) 

subsidised magnetic surveys and wells . 
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115 30 ' 
117 00 ' 

i 23=00* 

112*30 

2 6 00 ' 

S E I S M I C S U R V E Y S 

(Showing BMR subsidy file number) 

1 Pelsart (marine) (69/3014) 

2 Turtle Dove (marine) (68/3000) 

3 Beagle (marine) (68/3038) 

4 Offshore Eucla Basin R2 (marine) (67/11195) 

5 Yowalga (65/4579) 

6 North Lennis (65/11033) 

7 S n a g Island (marine) (65/11043) 

8 Podooloo Area (65/11010) 

9 Alhamo (65/11060) 

10 Geraldlon (67/11146) 

1 1 Abrolhos D-1 (marine) (66/11127) 

1 2 Zeewyk Channel (marine) (66/11112) 

13 Abrolhos (marine) (65/4592) 

14 Wesf Carnarvon (marine) (66'11089) 

1 5 Wesr Gnarraloo (marine) (67/11158) 

16 Ballythanna Hill (65/11049) 

1 7 Merlmleigh Anticline (66/11075) 

1 8 Shark Bay (marine) (64/4551) 

3 1 00 ' 
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Seismic surveys 

I n t h e s e a r c h f o r s t r u c t u r e s f a v o u r a b l e fo r t h e 
a c c u m u l a t i o n o f h y d r o c a r b o n s , n u m e r o u s s e i s m i c 
s u r v e y s h a v e b e e n m a d e in t h e f o u r P h a n e r o z o i c s e d i ­
m e n t a r y b a s i n s w i t h i n t h e s u r v e y a r e a . 

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

A B M R s e i s m i c s u r v e y in 1 9 6 3 c o v e r e d t h r e e s u b -
b a s i n s of t h e s o u t h C a r n a r v o n B a s i n . T h e f o l l o w i n g 
g e n e r a l c o n c l u s i o n s a r e f r o m t w o u n p u b l i s h e d r e p o r t s 
o f t h i s s u r v e y . 

( 1 ) T h e w e s t e r n p a r t o f t h e G a s c o y n e B a s i n m a y 
c o n t a i n u p t o 5 k m of S i l u r i a n a n d O r d o v i c i a n 
s a n d s t o n e a n d l i m e s t o n e ( B o w & T u r p i e , 
1 9 6 4 ) . 

( 2 ) T h e B y r o B a s i n c o n t a i n s u p t o 3 k m of s e d i ­
m e n t s , i n c l u d i n g a t l ea s t 1 k m of P e r m i a n . T h e 
p r e d o m i n a n t s t r u c t u r e is a n o r t h e r l y t o n o r t h ­
e a s t e r l y t r e n d i n g s y n c l i n e t h a t e x t e n d s t o a 
d e p t h o f 3 k m a n d is f l a n k e d b y t w o a n t i c l i n a l 

s t r u c t u r e s w h i c h a r e p r o b a b l y a s s o c i a t e d w i t h 
b a s e m e n t r i d g e s ( T u r p i e , 1 9 6 4 ) . 

( 3 ) T h e C o o l c a l a l a y a B a s i n c o n t a i n s a b o u t 3 k m 
of s e d i m e n t s ( B o w & T u r p i e , 1 9 6 4 ) . 

( 4 ) T h e A j a n a - W a n d a g e e R i d g e u n d e r l i e s s e d i m e n t s 
1 t o 2 k m t h i c k a n d m a y r e p r e s e n t t h e w e s t ­
w a r d l imi t of P e r m i a n d e p o s i t i o n ( B o w & 
T u r p i e , 1 9 6 4 ) . 

H u n t Oi l C o m p a n y c o n d u c t e d f o u r s e i s m i c s u r v e y s 
in t h e w e s t e r n Off icer B a s i n in 1 9 6 3 - 6 5 . A g o o d r e ­
f l e c t o r w a s m a p p e d o v e r m o s t of t h e s u r v e y a r e a s , 
w h i l e a n o t h e r r e f l ec to r , a b o u t 0 . 5 s b e l o w a n d u n c o n ­
f o r m a b l e w i t h t h e first, w a s a l s o m a p p e d in Y O W A L G A 
a n d L E N N I S . T h e u p p e r r e f l e c t o r is b e l i e v e d t o c o r ­
r e l a t e w i t h a b a s a l t l a y e r i n t e r b e d d e d w i t h c l a s t i c 
s e d i m e n t s . 

T w o m a r i n e s u r v e y s in t h e o f f s h o r e p a r t of t h e 
E u c l a B a s i n w e r e m a d e f o r T e n n e c o A u s t r a l i a I n c o r ­
p o r a t e d in 1 9 6 7 . D a t a q u a l i t y w a s p o o r in a r e a s w h e r e 
s e d i m e n t s w e r e a b s e n t , b u t i m p r o v e d a s t h e s e d i m e n ­
t a r y s e q u e n c e t h i c k e n e d . T h e s u r v e y s r e v e a l e d a n a v e ­
r a g e t h i c k n e s s o f o n l y a b o u t 1 0 0 0 m in t h e o f f s h o r e 
p a r t o f t h e b a s i n . T w o t r o u g h s w e r e i n d i c a t e d w i t h 
s e d i m e n t s u p t o 2 0 0 0 m t h i c k . T h e s e d i m e n t s a r e n o t ­
a b l e f o r t h e i r l a c k of p r o s p e c t i v e f e a t u r e s ; e v e n s e d i ­
m e n t a r y d r a p e s o v e r t o p o g r a p h i c b a s e m e n t h i g h s 
a p p e a r t o b e a b s e n t . 

C4. DESCRIPTION AND INTERPRETATION OF GRAVITY RESULTS 
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 s h o w n in P l a t e C l . 

S u r v e y s t a t i s t i c s a n d p r o c e d u r e a r e g i v e n in A p p e n ­
d i x e s C l a n d C 2 . 

A r o c k d e n s i t y o f 2 . 2 g / c m 3 w a s c h o s e n f o r c o m ­
p u t i n g B o u g u e r c o r r e c t i o n s . T h i s d e n s i t y is i n t e r m e d i a t e 
b e t w e e n v a l u e s a d o p t e d f o r g r a v i t y s u r v e y s o v e r s e d i ­
m e n t a r y b a s i n s , a n d v a l u e s a d o p t e d f o r s u r v e y s o f 
h a r d r o c k a r e a s ; d i s c o n t i n u i t i e s b e t w e e n c o n t o u r s f r o m 
o n e s u r v e y a n d t h o s e o f a p r e v i o u s s u r v e y t o w h i c h 
t h e y a r e t i e d a r e t h e r e f o r e m i n i m i s e d . 

N o a t t e m p t h a s b e e n m a d e t o a p p l y t e r r a i n o r i so ­
s t a t i c c o r r e c t i o n s t o t h e B o u g u e r a n o m a l i e s . T h e 
f o r m e r a r e n o t c o n s i d e r e d n e c e s s a r y s i n c e t h e t e r r a i n 
is flat o r u n d u l a t i n g o v e r a l m o s t t h e e n t i r e s u r v e y a r e a , 
a n d , t o a p p l y i s o s t a t i c c o r r e c t i o n s , d o u b t f u l a s s u m p ­
t i o n s w o u l d h a v e t o b e m a d e a b o u t t h e m a n n e r i n 
w h i c h i s o s t a t i c c o m p e n s a t i o n is a c h i e v e d . 

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

T h e c o n t o u r e d a r e a h a s b e e n d i v i d e d i n t o 15 r e g i o n a l 
g r a v i t y p r o v i n c e s t o a s s i s t i n t e r p r e t a t i o n . G r a v i t y p r o ­
v i n c e s c o v e r l a r g e a r e a s o f f a i r l y s i m p l e s h a p e in w h i c h 
t h e g r a v i t y field is c h a r a c t e r i s e d b y u n i f o r m c o n t o u r 
t r e n d . B o u g u e r a n o m a l y l e v e l , o r d e g r e e o f c o n t o u r 
d i s t u r b a n c e . W h e r e a p p r o p r i a t e , p r o v i n c e s a r e s u b ­
d i v i d e d i n t o u n i t s , w h i c h a r e s i m i l a r t o p r o v i n c e s b u t 
g e n e r a l l y o c c u p y s m a l l e r a r e a s . T h e n o m e n c l a t u r e o f 
g r a v i t y f e a t u r e s is b r i e f ly e x p l a i n e d in P a r t A of t h i s 
B u l l e t i n ( p p . 6 - 7 ) . T a b l e C l l i s ts t h e n a m e s o f al l p r o ­
v i n c e s w h o l l y o r p a r t l y w i t h i n t h e s u r v e y a r e a . 

E a c h g r a v i t y p r o v i n c e is d i s c u s s e d in r e l a t i o n t o 
g e o l o g y , p r e v i o u s g e o p h y s i c a l r e s u l t s , a n d t e c t o n i c 
s e t t i n g . T h e G e o l o g i c a l M a p of W e s t e r n A u s t r a l i a , 
1 9 6 6 , h a s b e e n u s e d t o c o r r e l a t e t h e g r a v i t y f e a t u r e s 
w i t h o u t c r o p p i n g r o c k u n i t s . 

Carnarvon Regional Gravity Complex 
T h e n o r t h e r n p a r t o f t h i s p r o v i n c e is d e f i n e d b y 

F r a s e r ( t h i s v o l u m e , P a r t B ) . I t is c h a r a c t e r i s e d b y 

h i g h - a m p l i t u d e m e d i u m - w a v e l e n g t h v a r i a t i o n s in B o u ­
g u e r a n o m a l y a n d a g e n e r a l n o r t h e r l y t r e n d of c o n t o u r . 

W i t h i n t h e s u r v e y a r e a , t h e p r o v i n c e is b o u n d e d in 
t h e e a s t b y g r a d i e n t s t o w a r d s l o w e r B o u g u e r a n o m a l y 
a r e a s ; i ts s o u t h e r n a n d w e s t e r n b o u n d a r i e s l ie b e y o n d 
t h e c o a s t l i n e a n d wi l l r e m a i n u n d e f i n e d u n t i l g r a v i t y 
r e s u l t s f r o m t h e c o n t i n e n t a l she l f a r e a v a i l a b l e . T h e 
m a i n f e a t u r e s a r e a s t r o n g p o s i t i v e n o r t h e r l y t r e n d i n g 
g r a v i t y s p u r in t h e s o u t h o f t h e p r o v i n c e , a n d t w o 
b r o a d d e p r e s s i o n s f a r t h e r n o r t h . T h e n o r t h e r l y p r o ­
l o n g a t i o n o f t h e s p u r is a n a r r o w r i d g e o f e l e v a t e d 
B o u g u e r a n o m a l i e s w h i c h c a n b e t r a c e d o v e r t h e e n t i r e 
l e n g t h of t h e p r o v i n c e . T h e r i d g e b i f u r c a t e s in e a s t e r n 
W O O R A M E L , a n d t h e d i v e r g e n t l i m b s p a r t l y e n c l o s e 
t h e e a s t e r n m o s t of t h e t w o g r a v i t y d e p r e s s i o n s . T h e 
p r o v i n c e c a n b e d i v i d e d i n t o s e v e r a l u n i t s ( P l a t e C l ) ; 
w i t h i n t h e s u r v e y a r e a , t h e s e a r e t h e Ajana Gravity 
Spur, t h e Wandagee Gravity Ridge, t h e Gascoyne 
Gravity Depression, t h e Merlinleigh Gravity Depres­
sion, a n d t h e Edmund Gravity Shelf. 

C h a m b e r l a i n & o t h e r s ( 1 9 5 4 ) h a v e i n t e r p r e t e d t h e 
r e s u l t s o f r e g i o n a l g r a v i t y t r a v e r s e s o v e r t h e c e n t r a l 
p a r t o f t h e p r o v i n c e . T h e i r m a i n c o n c l u s i o n is t h a t 
g r a v i t y r e l i e f r e l a t e s p r i n c i p a l l y t o v a r i a t i o n s in s e d i ­
m e n t a r y t h i c k n e s s r a t h e r t h a n t o l a t e r a l c h a n g e s o f 
b a s e m e n t d e n s i t y . C o r r o b o r a t i v e e v i d e n c e f o r t h i s is 
p r o v i d e d b y t h e r e s u l t s o f b o t h t h i s — 1 9 7 1 - 2 — a n d p a s t 
s u r v e y s , a n d is a s f o l l o w s : 

( 1 ) E a s t w a r d s f r o m t h e a x i s o f t h e M e r l i n l e i g h 
G r a v i t y D e p r e s s i o n , B o u g u e r a n o m a l y v a l u e s 
r i s e t o w a r d s t h e P r e c a m b r i a n o u t c r o p . 

( 2 ) P r e c a m b r i a n i n l i e r s a r e a s s o c i a t e d w i t h g r a v i t y 
m a x i m a . T h i s is p a r t i c u l a r l y n o t i c e a b l e in t h e 
A j a n a G r a v i t y S p u r , w h e r e a c l o s e d B o u g u e r 
a n o m a l y m a x i m u m e x c e e d i n g + 5 0 m G a l c o i n ­
c i d e s w i t h a l a r g e e x p o s u r e of P r e c a m b r i a n 
m e t a m o r p h i c s . L o c a l g r a v i t y m a x i m a a r e a l s o 
a s s o c i a t e d w i t h P r e c a m b r i a n i n l i e r s in t h e w e s -
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BMR gravity survey 
Derivation in which province 

Province of name first defined Reference 

C a r n a r v o n R e g i o n a l G r a v i t y C o m p l e x T o w n C a r n a r v o n Bas in , 1953 C h a m b e r l a i n & o t h e r s ( 1 9 5 4 ) 
P e r t h R e g i o n a l G r a v i t y L o w City P e r t h Basin, 1951-52 T h y e r & E v e r i n g h a m ( 1 9 5 6 ) 
E r a b i d d y R e g i o n a l G r a v i t y H i g h R a n g e N e w 
N a r e m b e e n R e g i o n a l G r a v i t y Shelf T o w n Sou thwes t W e s t e r n A u s t r a - F r a s e r ( th i s v o l u m e , P a r t A ) N a r e m b e e n R e g i o n a l G r a v i t y Shelf 

l ia, 1969 
T e a n o Reg iona l G r a v i t y L o w R a n g e N o r t h w e s t W e s t e r n A u s t r a - F r a s e r ( th i s v o l u m e , P a r t B ) T e a n o Reg iona l G r a v i t y L o w 

lia, 1969 
A u s t i n R e g i o n a l G r a v i t y C o m p l e x Lake N e w 
C a r e y R e g i o n a l G r a v i t y C o m p l e x L a k e N e w 
A s h b u r t o n R e g i o n a l G r a v i t y R idge River N o r t h w e s t W e s t e r n A u s t r a - F r a s e r ( th i s v o l u m e , P a r t B ) A s h b u r t o n R e g i o n a l G r a v i t y R idge 

l ia, 1969 
Y e o Reg iona l G r a v i t y Shelf L a k e N e w 
R a s o n Reg iona l G r a v i t y L o w Lake S o u t h w e s t W e s t e r n A u s t r a - F r a s e r ( th i s v o l u m e , P a r t A ) h a s R a s o n Reg iona l G r a v i t y L o w 

lia, 1969 c o m b i n e d t h e ear l ie r defined p r o ­
vinces , the G i b s o n G r a v i t y D e p r e s ­
sion, to t h e n o r t h ( L o n s d a l e & 
F lave l l e , 1 9 6 8 ) , and the D u n d a s 
R e g i o n a l G r a v i t y Depres s ion , t o t h e 
sou th ( F r a s e r , 1974) 

F r a s e r Reg iona l G r a v i t y R idge R a n g e Sou thwes t W e s t e r n A u s t r a - F r a s e r ( th i s v o l u m e , P a r t A ) F r a s e r Reg iona l G r a v i t y R idge 
lia, 1969 

B lacks tone R e g i o n a l G r a v i t y R idge R a n g e A m a d e u s a n d sou th C a n - L o n s d a l e & F lave l l e ( 1 9 6 8 ) B lacks tone R e g i o n a l G r a v i t y R idge 
n ing Basins , 1962 

E y r e Reg iona l G r a v i t y C o m p l e x H a m l e t Sou thwes t W e s t e r n A u s t r a - F r a s e r ( th i s v o l u m e , P a r t A ) ; o ld E y r e Reg iona l G r a v i t y C o m p l e x 
lia, 1969 n a m e : G a m b a n g a Reg iona l G r a v i t y 

L o w ( F r a s e r , 1974) 
W a n n a R e g i o n a l G r a v i t y L o w Lakes N e w 
Officer Reg iona l G r a v i t y L o w Officer W e s t e r n S o u t h Aus t r a l i a , Pet t i fer & F r a s e r ( th is v o l u m e , P a r t Officer Reg iona l G r a v i t y L o w 

Basin 1970 D ) 

t e r n p a r t of G L E N B U R G H a n d n e a r t h e 
j u n c t i o n of K E N N E D Y R A N G E a n d M O U N T 
P H I L L I P S . 

( 3 ) L o w g r a v i t y f e a t u r e s t h a t a r e s i m i l a r i n s h a p e , 
a r e a , a n d a m p l i t u d e t o t h e G a s c o y n e a n d 
M e r l i n l e i g h G r a v i t y D e p r e s s i o n s a r e a b s e n t o v e r 
t h e s h i e l d r o c k s i m m e d i a t e l y a d j a c e n t t o t h e 
s e d i m e n t - c o v e r e d a r e a . 

T h e a s s u m p t i o n of u n i f o r m b a s e m e n t d e n s i t y u n d e r 
t h e s e d i m e n t - c o v e r e d a r e a l e d C h a m b e r l a i n & o t h e r s 
( 1 9 5 4 ) t o i n t e r p r e t g r a v i t y d e p r e s s i o n s a n d r i d g e s as 
t h e e x p r e s s i o n s of s e d i m e n t a r y t r o u g h s a n d b a s e m e n t 
r i d g e s r e s p e c t i v e l y . T h i s i n t e r p r e t a t i o n w a s s u b s e q u e n t l y 
v i n d i c a t e d b y r e f l e c t i o n s e i s m i c e v i d e n c e ( B o w & 
T u r p i e , 1 9 6 4 ) w h i c h s h o w e d t h a t s e d i m e n t s a r e 5 0 0 0 m 
t h i c k in t h e s o u t h e r n G a s c o y n e B a s i n a l o n g l a t i t u d e 
2 6 ° 4 0 ' E , b u t o n l y 2 0 0 0 m t h i c k o v e r t h e b a s e m e n t 
r i d g e t o t h e e a s t , w h e r e B o u g u e r a n o m a l y v a l u e s a r e 
a b o u t 2 5 m G a l h i g h e r . T h e r e q u i r e d d e n s i t y c o n t r a s t 
b e t w e e n b a s e m e n t a n d s e d i m e n t s t o p r o d u c e t h i s dif­
f e r e n c e in B o u g u e r a n o m a l y l eve l is c a l c u l a t e d t o b e 
a b o u t 0 . 2 g / c m 3 , a s s u m i n g t h a t t h e v e r t i c a l r e l i e f of 
t h e b a s e m e n t r i d g e is s m a l l c o m p a r e d w i t h i t s t r a n s ­
v e r s e h o r i z o n t a l e x t e n t . 

T h e u n i t s a s d e f i n e d r e l a t e t o s t r u c t u r a l f e a t u r e s , 
m o s t o f w h i c h w e r e o r i g i n a l l y d e f i n e d f r o m t h e r e s u l t s 
o f t h e e a r l i e r g r a v i t y s u r v e y . T h e A j a n a G r a v i t y S p u r 
c o r r e s p o n d s t o t h e N o r t h a m p t o n B l o c k o f U p p e r P r o -
t e r o z o i c g r a n u l i t e s ; t h e W a n d a g e e G r a v i t y R i d g e t o 
t h e A j a n a / W a n d a g e e R i d g e ; t h e G a s c o y n e a n d M e r l i n ­
l e i g h G r a v i t y D e p r e s s i o n s t o r e l a t i v e l y d e e p s e d i m e n t a r y 
t r o u g h s , t h e G a s c o y n e a n d M e r l i n l e i g h B a s i n s r e s p e c ­
t i v e l y ; a n d t h e E d m u n d G r a v i t y S h e l f t o p a r t o f t h e 
G a s c o y n e B l o c k . 

Perth Regional Gravity Low 
O n l y t h e n o r t h e r n p a r t of t h i s p r o v i n c e l ies w i t h i n 

t h e s u r v e y a r e a . T h e s o u t h e r n p a r t w a s first i d e n t i f i e d 
a n d d e s c r i b e d b y T h y e r & E v e r i n g h a m ( 1 9 5 6 ) f r o m 
r e s u l t s of r e g i o n a l g r a v i t y t r a v e r s e s . T h e p r o v i n c e is 
a n a r r o w , e l o n g a t e , n o r t h - t r e n d i n g t r o u g h of s t r o n g 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 a n d is b o u n d e d t o t h e e a s t 
a n d w e s t b y s t e e p g r a d i e n t s . I t e x t e n d s a s a c o n t i n u o u s 
f e a t u r e b e t w e e n A U G U S T A in t h e s o u t h a n d G L E N ­
B U R G H in t h e n o r t h , w h e r e i t t e r m i n a t e s a g a i n s t a 
g r a v i t y s a d d l e . 

T h e p r o v i n c e is t h e c o m b i n e d g r a v i t y e x p r e s s i o n of 
t h e P e r t h , C o o l c a l a l a y a , a n d B y r o B a s i n s . T h e s t e e p 
g r a d i e n t a l o n g i ts e a s t e r n m a r g i n c o i n c i d e s w i t h t h e 
f a u l t z o n e s e p a r a t i n g b a s i n s e d i m e n t s f r o m e x p o s e d 
s h i e l d r o c k s t o t h e e a s t . T h e c o n t i n u i t y of m i n i m u m 
g r a v i t y l e v e l a c r o s s s u p p o s e d i n t e r - b a s i n b o u n d a r i e s 
i n d i c a t e s t h a t t h e C o o l c a l a l a y a a n d B y r o B a s i n s m a y 
b e s u b - b a s i n s of t h e P e r t h r a t h e r t h a n t h e C a r n a r v o n 
B a s i n . 

W i t h i n t h e s u r v e y a r e a , t h e p r o v i n c e c a n b e d i v i d e d 
i n t o t h r e e u n i t s , e a c h o f w h i c h c o r r e s p o n d s t o a s u b -
b a s i n of e i t h e r t h e P e r t h B a s i n o r t h e C a r n a r v o n B a s i n . 
E x c e p t i o n 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 i n t h e 
Watheroo Gravity Depression m a y r e l a t e t o t h i c k s e d i ­
m e n t s of t h e D a n d a r a g a n T r o u g h , w h i c h is o n e o f t h e 
d e e p e s t p a r t s of t h e P e r t h B a s i n . A s t e e p g r a d i e n t 
t h a t d e f i n e s t h e e a s t e r n m a r g i n o f t h e u n i t in t h e s o u t h 
f o l l o w s t h e U r e l l a F a u l t , n o t t h e D a r l i n g F a u l t , c o n ­
firming p r e v i o u s i n d i c a t i o n s t h a t t h e v e r t i c a l t h r o w of 
t h e U r e l l a F a u l t e x c e e d s t h a t o f t h e D a r l i n g F a u l t i n 
t h i s a r e a . T h e s t e e p g r a d i e n t d i v e r g e s e a s t w a r d s f r o m 
t h e U r e l l a F a u l t in t h e n o r t h o f t h e u n i t a n d r e j o i n s 
t h e D a r l i n g F a u l t . T h e p r o v i n c e b e c o m e s n a r r o w e r t o 
t h e n o r t h , a n d t h e Coolcalalaya Gravity Low is a 
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t e n u o u s , s t e e p - s i d e d g r a v i t y t r o u g h flanked o n b o t h 
s i d e s b y p o s i t i v e a n o m a l y z o n e s . T h e u n i t is c o r r e l a t e d 
w i t h t h e C o o l c a l a l a y a B a s i n o f p r e d o m i n a n t l y P a l a e o ­
z o i c s e d i m e n t s . G r a d i e n t s a r e s t e e p e s t a l o n g t h e e a s t e r n 
u n i t m a r g i n , w h e r e t h e b a s i n w a l l is p r o b a b l y t h e n e a r -
v e r t i c a l D a r l i n g F a u l t p l a n e . T o t h e w e s t , g e n t l e r 
g r a d i e n t s a p p e a r t o r e f l ec t a g r a d u a l s h a l l o w i n g o f t h e 
b a s i n floor f r o m t h e d e e p e s t p a r t o f t h e b a s i n , w h i c h 
is c l o s e t o t h e D a r l i n g F a u l t Z o n e , t o w a r d s o u t c r o p p i n g 
o r n e a r - s u r f a c e P r e c a m b r i a n r o c k s . 

D e p t h t o b a s e m e n t i n t h e C o o l c a l a l a y a B a s i n h a s 
b e e n e s t i m a t e d f r o m s e i s m i c r e s u l t s t o b e a b o u t 3 0 0 0 m 
( B o w & T u r p i e , 1 9 6 4 ) . T h i s is 1 0 0 0 m s h a l l o w e r t h a n 
t h e a d j a c e n t p a r t o f t h e G a s c o y n e B a s i n , w h e r e , p a r a ­
d o x i c a l l y , t h e B o u g u e r a n o m a l y l e v e l is a b o u t 3 0 m G a l 
h i g h e r . T w o a l t e r n a t i v e e x p l a n a t i o n s a r e o f f e r e d : 

( 1 ) T h e o v e r a l l d e n s i t y of s e d i m e n t s is l o w e r in 
t h e C o o l c a l a l a y a B a s i n t h a n in t h e G a s c o y n e 
B a s i n . 

( 2 ) T h e d e n s i t y of t h e b a s e m e n t is l o w e r u n d e r t h e 
C o o l c a l a l a y a B a s i n t h a n u n d e r t h e G a s c o y n e * 
B a s i n . 

I f t h e b a s e m e n t is o f t h e s a m e d e n s i t y u n d e r b o t h 
t h e G a s c o y n e a n d C o o l c a l a l a y a B a s i n s , t h e n t h e b u l k 
d e n s i t y o f s e d i m e n t s in t h e G a s c o y n e B a s i n w o u l d h a v e 
t o b e 0 . 2 t o 0 . 3 g / c m 3 g r e a t e r t h a n in t h e C o o l c a l a l a y a 
B a s i n , i n o r d e r t o p r o d u c e t h e o b s e r v e d g r a v i t y l e v e l 
d i f f e r e n c e ( b a s e m e n t / s e d i m e n t d e n s i t y c o n t r a s t in t h e 
G a s c o y n e B a s i n is t a k e n as 0 . 2 g / c m 8 ) . A s t h i s s e e m s 
u n l i k e l y o n g e o l o g i c a l g r o u n d s , t h e s e c o n d a l t e r n a t i v e 
is f a v o u r e d : a b a s e m e n t 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 w o b a s i n s o f 0 . 2 g / c m 3 e x t e n d i n g t o a d e p t h of 1 0 k m 
w o u l d p r o d u c e a g r a v i t y l e v e l d i f f e r e n c e o f t h e r i g h t 
o r d e r o f m a g n i t u d e . 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 i n ­
t r u s i v e g r a n i t e a n d h i g h - g r a d e m e t a m o r p h i c r o c k c o u l d 
c o n c e i v a b l y b e 0 . 2 g / c m 3 . C o n s i d e r a t i o n s o f t h e g r a v i t y 
field o v e r t h e P r e c a m b r i a n s h i e l d g i v e f u r t h e r s u p p o r t 
t o t h e s e c o n d a l t e r n a t i v e : t h e Y i l g a r n B l o c k is r i m m e d 
o n i ts s o u t h e r n , s o u t h e a s t e r n , a n d n o r t h e r n m a r g i n s b y 
e l o n g a t e g r a v i t y d e p r e s s i o n s , w h i c h m u s t b e a s s o c i a t e d 
w i t h m a s s - d e f i c i e n t P r e c a m b r i a n r o c k s as t h e y e x t e n d 
a c r o s s l a r g e t r a c t s o f t h e e x p o s e d s h i e l d a n d in s o m e 
a r e a s c o r r e l a t e w i t h o u t c r o p p i n g g r a n i t e . A s t h e P e r t h 
B a s i n , l i k e t h e e l o n g a t e g r a v i t y d e p r e s s i o n s , is p e r i ­
p h e r a l t o t h e Y i l g a r n B l o c k , t h e P r e c a m b r i a n b a s e ­
m e n t b e n e a t h t h e b a s i n m a y c o n c e i v a b l y b e o f u n u s u a l l y 
l o w d e n s i t y . I t is p e r t i n e n t t h a t t h e P e r t h R e g i o n a l 
G r a v i t y L o w s w i n g s e a s t w a r d s a t i ts n o r t h e r n e n d a n d 
a p p e a r s t o w r a p a r o u n d t h e n o r t h w e s t c o r n e r o f t h e 
Y i l g a r n B l o c k . I t t h e n c o n n e c t s a c r o s s a g r a v i t y s a d d l e 
w i t h a m a j o r p e r i p h e r a l g r a v i t y d e p r e s s i o n o v e r P r e ­
c a m b r i a n r o c k s . T h e f o r e g o i n g c o n s i d e r a t i o n s s u g g e s t 
t h a t n e g a t i v e a n o m a l i e s o v e r t h e P e r t h B a s i n m a y b e 
o n l y p a r t l y a t t r i b u t a b l e t o l i g h t P h a n e r o z o i c s e d i m e n t s 
a n d t h a t a c o m p o n e n t o f t h e g r a v i t y t r o u g h r e l a t e s t o 
l o w - d e n s i t y r o c k s w i t h i n t h e P r e c a m b r i a n b a s e m e n t . 

T h e Byro Gravity Low, t h e n o r t h e r n m o s t u n i t o f t h e 
P e r t h R e g i o n a l G r a v i t y L o w , c a n b e c o r r e l a t e d w i t h 
t h e B y r o B a s i n . I t is a n o r t h e a s t e r l y t r e n d i n g g r a v i t y 
d e p r e s s i o n b o u n d e d t o t h e n o r t h w e s t a n d s o u t h e a s t b y 
s t e e p g r a d i e n t s . T h e s e 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 
f a u l t s w h i c h f o r m t h e b o u n d a r i e s o f t h e B y r o B a s i n . 
C o n t i n u i t y o f c o n t o u r t r e n d b e t w e e n t h e C o o l c a l a l a y a 
a n d B y r o G r a v i t y L o w s i n d i c a t e s t h a t t h e C o o l c a l a l a y a 
a n d B y r o B a s i n s a r e c o n n e c t e d a n d a r e n o t s e p a r a t e d 
b y a b a s e m e n t r i d g e a s i n f e r r e d b y C o n d o n ( 1 9 6 5 ) . 
T h e t o t a l B o u g u e r a n o m a l y c h a n g e a c r o s s e a c h of t h e 
t w o u n i t s is a b o u t t h e s a m e , s u g g e s t i n g t h a t t h e C o o l ­

c a l a l a y a a n d B y r o B a s i n s a r e of a b o u t t h e s a m e d e p t h . 
T h i s a g r e e s w i t h s e i s m i c e v i d e n c e , w h i c h s h o w s t h a t 
t h e t h i c k n e s s o f s e d i m e n t s in t h e t w o b a s i n s is a b o u t 
3 0 0 0 m ( B o w & T u r p i e , 1 9 6 4 ; T u r p i e , 1 9 6 4 ) . 

Erabiddy Regional Gravity High 
T h i s is a n e w l y d e f i n e d p r o v i n c e a d j a c e n t t o a n d 

e a s t of t h e P e r t h R e g i o n a l G r a v i t y L o w . I t is c h a r a c ­
t e r i s e d b y a c o m p a r a t i v e l y h i g h B o u g u e r a n o m a l y 
l eve l , n o r t h e r l y t o n o r t h e a s t e r l y c o n t o u r t r e n d s , a n d 
f a i r l y g e n t l e g r a v i t y re l ief . B o u g u e r a n o m a l i e s d e c r e a s e 
f r o m p o s i t i v e in t h e w e s t t o a b o u t — 3 5 m G a l a t t h e 
e a s t e r n p r o v i n c e b o u n d a r y . 

T h e p r o v i n c e e x t e n d s o v e r t h e n o r t h w e s t e r n p a r t o f 
t h e Y i l g a r n B l o c k a n d o v e r l y i n g P r o t e r o z o i c m e t a ­
s e d i m e n t s . I n t h e w e s t , e l o n g a t e B o u g u e r a n o m a l y 
m a x i m a p a r a l l e l t o t h e m a r g i n s o f t h e C o o l c a l a l a y a a n d 
B y r o B a s i n s r o u g h l y c o i n c i d e w i t h e l o n g a t e o u t c r o p s 
o f P r o t e r o z o i c m e t a s e d i m e n t s . T h e g r a d u a l r i s e i n B o u ­
g u e r a n o m a l y f r o m e a s t t o w e s t a c r o s s t h e p r o v i n c e 
m a y r e l a t e t o a n i n c r e a s i n g a b u n d a n c e of b a s i c d y k e 
s w a r m s o r t o a n i n c r e a s e in g r a d e o f m e t a m o r p h i s m , 
o r b o t h . I s o s t a t i c e f fec ts m a y a l s o c o n t r i b u t e t o t h e 
B o u g u e r a n o m a l y r i s e b e c a u s e t h e p r o v i n c e is c l o s e 
t o t h e c o n t i n e n t a l m a r g i n . 

A p a r t f r o m t h e n a r r o w r e s i d u a l h i g h s a l o n g t h e 
w e s t e r n p r o v i n c e b o u n d a r y , t h e r e is o n l y o n e l o c a l 
g r a v i t y f e a t u r e of a m p l i t u d e g r e a t e r t h a n 1 0 m G a l . T h i s 
is a g r a v i t y h i g h in n o r t h e r n M U R G O O , w h i c h c o i n ­
c i d e s w i t h a n A r c h a e a n b a s i c i g n e o u s o u t c r o p . 

Narembeen Regional Gravity Shelf 
O n l y t h e n o r t h e r n e x t r e m i t y o f t h i s p r o v i n c e e x t e n d s 

i n t o t h e s u r v e y a r e a . I t is d e s c r i b e d a n d d i s c u s s e d in 
d e t a i l b y F r a s e r ( t h i s v o l u m e , P a r t A ) . 

Teano Regional Gravity Low 
T h e n o r t h e r n p a r t of t h i s p r o v i n c e is d e f i n e d b y 

F r a s e r ( t h i s v o l u m e , P a r t B ) . I t is a b r o a d e a s t e r l y 
t r e n d i n g g r a v i t y t r o u g h b o u n d e d b y f a i r l y s t e e p g r a ­
d i e n t s in t h e s o u t h a n d g e n t l e r g r a d i e n t s in t h e n o r t h . 
T h e p r o v i n c e is s e p a r a t e d f r o m t h e C a r n a r v o n R e g i o n a l 
G r a v i t y C o m p l e x t o t h e w e s t b y a g r a v i t y r i d g e , b u t 
c o n n e c t s a c r o s s a s a d d l e w i t h t h e P e r t h R e g i o n a l 
G r a v i t y L o w . I n t h e e a s t t h e p r o v i n c e b e c o m e s n a r r o w e r 
a n d a p p e a r s t o t e r m i n a t e in t h e n o r t h w e s t c o r n e r of 
N A B B E R U . 

T h e p r o v i n c e flanks t h e n o r t h e r n Y i l g a r n B l o c k a n d 
c o r r e l a t e s in p a r t w f t h m e t a m o r p h i c r o c k s o f t h e 
G a s c o y n e B l o c k a n d t h e n o r t h w e s t e r n N a b b e r u B a s i n . 
A s m e t a m o r p h i c a r e a s a r e c o m m o n l y a s s o c i a t e d w i t h 
r e g i o n a l g r a v i t y h i g h s , it is i n f e r r e d t h a t t h e s o u r c e 
o f t h e g r a v i t y d e p r e s s i o n is d e e p c r u s t a l o r s u b c r u s t a l 
r a t h e r t h a n n e a r - s u r f a c e . T h e p r o v i n c e m a y c o r r e s ­
p o n d t o a z o n e o f P r o t e r o z o i c c r u s t a l t h i c k e n i n g a s a 
r e s u l t of s e v e r e t e c t o n i c a c t i v i t y b e t w e e n t h e Y i l g a r n 
a n d P i l b a r a B l o c k s . T h e p r o v i n c e is a d j a c e n t a n d 
r o u g h l y p a r a l l e l t o t h e A s h b u r t o n R e g i o n a l G r a v i t y 
R i d g e , a n d is t h e r e f o r e a n a l o g o u s t o t h e R a s o n R e g i o n a l 
G r a v i t y L o w , w h i c h e x t e n d s a d j a c e n t a n d p a r a l l e l t o 
t h e F r a s e r R e g i o n a l G r a v i t y R i d g e a l o n g t h e e a s t e r n 
m a r g i n o f t h e Y i l g a r n B l o c k . 

Austin Regional Gravity Complex 
T h i s is a n e w l y d e f i n e d p r o v i n c e w h o s e r e l i e f is 

c h a r a c t e r i s e d b y e l o n g a t e r e s i d u a l h i g h s , m a i n l y 
n o r t h e r l y t r e n d i n g , s u p e r i m p o s e d o n a g r a v i t y s u r f a c e 
w h i c h s h o w s a r e g i o n a l n o r t h e a s t e r l y d e c r e a s e f r o m 
— 4 0 m G a l in t h e s o u t h w e s t t o — 8 0 m G a l in t h e n o r t h -
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e a s t of t h e p r o v i n c e . T h e p r o v i n c e a b u t s t h e T e a n o 
R e g i o n a l G r a v i t y L o w t o t h e n o r t h , a n d t h e E r a b i d d y 
R e g i o n a l G r a v i t y H i g h t o t h e w e s t ; it e x t e n d s s o u t h ­
w a r d s i n t o t h e a r e a s u r v e y e d in 1 9 6 9 ( F r a s e r , t h i s 
v o l u m e , P a r t A ) . 

T h e p r o v i n c e c o v e r s a l a r g e a r e a of t h e w e s t e r n p a r t 
of t h e Y i l g a r n B l o c k . R e s i d u a l h i g h s c a n g e n e r a l l y b e 
c o r r e l a t e d w i t h g r e e n s t o n e o u t c r o p s ; t h e l o w B o u g u e r 
a n o m a l y a r e a s b e t w e e n t h e r e s i d u a l h i g h s c o r r e s p o n d 
t o g r a n i t e o r g n e i s s . 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 
d e c r e a s e t o t h e n o r t h e a s t a c r o s s t h e p r o v i n c e h a s n o 
e v i d e n t s u r f a c e c a u s e , a n d m a y r e l a t e t o a c h a n g e i n 
t h e d e e p c r u s t , s u c h as c r u s t a l t h i c k e n i n g , o r t o a 
c h a n g e in t h e a v e r a g e c o m p o s i t i o n o r g r a d e of m e t a -
m o r p h i s m of t h e r o c k s . 

A p r e d o m i n a n t n o r t h e r l y t r e n d , a p p a r e n t in t h e 
B o u g u e r a n o m a l y c o n t o u r s , is n o t r e f l e c t ed in t h e o u t ­
c r o p p a t t e r n o f t h e g r e e n s t o n e s in t h i s a r e a . A n o r t h -
n o r t h w e s t e r l y t r e n d o f t h e g r e e n s t o n e s ( P l a t e A 2 / C 2 ) , 
w h i c h is p r e v a l e n t in t h e e a s t e r n p a r t of t h e Y i l g a r n 
B l o c k , is a l s o p r e s e n t in t h e a r e a c o v e r e d b y t h e A u s t i n 
R e g i o n a l G r a v i t y C o m p l e x , b u t a d e t a i l e d e x a m i n a t i o n 
of t h e r e l a t i o n b e t w e e n g r a v i t y c o n t o u r s a n d r e g i o n a l 
g e o l o g y r e v e a l s t h a t p a r t s o f g r e e n s t o n e o u t c r o p s e l o n ­
g a t e d in a n o r t h - n o r t h w e s t e r l y d i r e c t i o n ( e . g . , i n 
S A N D S T O N E , Y O U A N M I , a n d B A R L E E ) h a v e n o 
a s s o c i a t e d g r a v i t y e x p r e s s i o n . T h i s i n d i c a t e s e i t h e r t h a t 
g e o l o g i c a l m a p p i n g is i n a c c u r a t e , o r t h a t t h e g r e e n ­
s t o n e b e l t s w i t h a n o r t h - n o r t h w e s t e r l y o r i e n t a t i o n a r e 
surf ic ia l o r of s m a l l d e n s i t y c o n t r a s t w i t h t h e e n c l o s i n g 
r o c k s . 

Carey Regional Gravity Complex 
T h i s p r o v i n c e is c h a r a c t e r i s e d b y e l o n g a t e n o r t h e r l y 

t o n o r t h w e s t e r l y t r e n d i n g r e s i d u a l h i g h s a n d l o w s . T h e 
r e s i d u a l h i g h s a r e l o n g e r , h a v e a d i f f e r en t o v e r a l l t r e n d , 
a n d a r e of s m a l l e r a m p l i t u d e a n d i n t e n s i t y t h a n r e s i ­
d u a l h i g h s in t h e A u s t i n R e g i o n a l G r a v i t y C o m p l e x , 
a n d it is o n t h e s e c r i t e r i a t h a t t h e t w o p r o v i n c e s a r e 
d i f f e r e n t i a t e d . T h e s o u t h e r n p a r t of t h e p r o v i n c e l ies 
w i t h i n t h e a r e a s u r v e y e d in 1 9 6 9 , w h e r e it i n c l u d e s a 
b r o a d r e g i o n of d i s t u r b e d B o u g u e r a n o m a l y e x t e n d i n g 
n o r t h - n o r t h w e s t w a r d s a c r o s s K A L G O O R L I E , K U R -
N A L P I , a n d W I D G I E M O O L T H A ( F r a s e r , t h i s 
v o l u m e , P a r t A ) . T h e w e s t e r n p r o v i n c e b o u n d a r y 
f o l l o w s a l i n e o f g r a v i t y h i g h s w h i c h c a n b e t r a c e d w i t h 
v a r y i n g d e g r e e s of c o n f i d e n c e f r o m N o r s e m a n t o n o r t h 
of W i l u n a . T h e e a s t e r n p r o v i n c e b o u n d a r y is less c l e a r l y 
d e f i n a b l e , b u t is d r a w n s o as t o s e p a r a t e t h e p r o v i n c e 
f r o m a n a r e a o f m o r e q u i e s c e n t g r a v i t y field t o t h e 
ea s t . 

R e s i d u a l g r a v i t y h i g h s a n d i n t e r v e n i n g a r e a s of l o w 
B o u g u e r a n o m a l y a r e r e s p e c t i v e l y a s s o c i a t e d w i t h 
g r e e n s t o n e b e l t s a n d e n c l o s i n g g r a n i t i c g n e i s s e s . M a n y 
h i g h g r a v i t y f e a t u r e s a r e n o t p r e c i s e l y c o e x t e n s i v e w i t h 
g r e e n s t o n e o u t c r o p , i n d i c a t i n g t h a t t h e g r e e n s t o n e 
b o d i e s m a y v a r y a p p r e c i a b l y in d e p t h o r d e n s i t y f r o m 
p l a c e t o p l a c e . H i g h - g r a d e m e t a m o r p h i c r o c k s s h o w n 
o n t h e 1 9 6 6 G e o l o g i c a l M a p of W e s t e r n A u s t r a l i a in 
w e s t e r n L E O N O R A a n d e l s e w h e r e in t h e p r o v i n c e h a v e 
n o p e r c e p t i b l e g r a v i t y e x p r e s s i o n a n d m u s t t h e r e f o r e 
h a v e a d e n s i t y c l o s e t o t h e a v e r a g e f o r t h i s a r e a o f 
t h e s h i e l d . 

C o r r e l a t i o n s b e t w e e n t h e g r a v i t y r e s u l t s a n d s u r f a c e 
g e o l o g y a r e dif f icul t i n t h e n o r t h o f t h e p r o v i n c e , w h e r e 
t h e A r c h a e a n r o c k s a r e l a r g e l y o b s c u r e d b y L o w e r 
P r o t e r o z o i c s e d i m e n t s of t h e N a b b e r u B a s i n . A l a r g e 
t r i a n g u l a r g r a v i t y h i g h o c c u p y i n g t h e n o r t h w e s t c o r n e r 

of t h e p r o v i n c e is c o e x t e n s i v e w i t h a L o w e r P r o t e r o z o i c 
s a l i e n t of s e d i m e n t s i n t r u d e d b y g a b b r o i c s i l ls . T h i s 
s u g g e s t s t h a t t h e P r o t e r o z o i c s e q u e n c e is e i t h e r d e n s e r 
t h a n g r a n i t e a n d o f f a i r l y s u b s t a n t i a l t h i c k n e s s , o r is 
u n d e r l a i n b y d e n s e A r c h a e a n g r e e n s t o n e . T h e d e p t h 
t o m a g n e t i c b a s e m e n t in t h e n o r t h e a s t of G L E N ­
G A R R Y , w i t h i n t h e a r e a of h i g h g r a v i t y , h a s b e e n 
e s t i m a t e d t o b e a b o u t 6 0 0 m ( L a m b o u r n , 1 9 7 2 ) . A 
P r o t e r o z o i c s e q u e n c e o f t h i s d e p t h w o u l d c o n t r i b u t e 
o n l y a b o u t 4 m G a l t o t h e g r a v i t y re l ief , a s s u m i n g t h a t 
i ts b u l k d e n s i t y w a s 0 . 1 5 g / c m 3 g r e a t e r t h a n t h e u n d e r ­
l y i n g A r c h a e a n b a s e m e n t . H o w e v e r , a s t h e P r o t e r o z o i c / 
A r c h a e a n c o n t a c t is a s s o c i a t e d w i t h c o n s i s t e n t B o u g u e r 
a n o m a l y g r a d i e n t s , a n d t h e s h a p e a n d a r e a l e x t e n t of 
t h e h i g h g r a v i t y f e a t u r e a r e u n l i k e t h o s e of t h e g r a v i t y 
h i g h s p r o d u c e d b y t h e g r e e n s t o n e b e l t s f a r t h e r s o u t h , 
it s e e m s l o g i c a l t o i n t e r p r e t t h e t r i a n g u l a r g r a v i t y h i g h 
as t h e e x p r e s s i o n o f t h e P r o t e r o z o i c s e q u e n c e , a l o c a l 
m a x i m u m in t h e s o u t h w e s t e r n p a r t b e i n g c a u s e d b y 
u n d e r l y i n g g r e e n s t o n e . T h e P r o t e r o z o i c s e q u e n c e w o u l d 
h a v e t o c o n t a i n a h i g h p r o p o r t i o n o f b a s i c i g n e o u s 
r o c k s a n d b e s u b s t a n t i a l l y t h i c k e r o v e r a l l t h a n 6 0 0 m 
as e s t i m a t e d in n o r t h e a s t e r n G L E N G A R R Y . A s t h e 
s e q u e n c e d o e s c o n t a i n l a y e r e d b a s i c i n t r u s i o n s , t h e 
m e a s u r e d m a g n e t i c b a s e m e n t c o u l d b e m u c h s h a l l o w e r 
t h a n A r c h a e a n b a s e m e n t , ar id t h e d e p t h e s t i m a t e o f 
6 0 0 m w o u l d b e a m i s l e a d i n g l y s m a l l v a l u e f o r t h e 
t o t a l t h i c k n e s s o f t h e s e q u e n c e . 

P a r t s of t h e N a b b e r u a n d B a n g e m a l l B a s i n s c o v e r 
m o s t of N A B B E R U , S T A N L E Y , a n d K I N G S T O N , in 
t h e n o r t h e a s t e r n p a r t of t h e p r o v i n c e . T h e d e p t h t o 
m a g n e t i c b a s e m e n t h a s b e e n e s t i m a t e d a t 2 0 0 t o 6 0 0 m 
in " c e n t r a l K I N G S T O N a n d 2 2 0 0 m i n n o r t h e a s t 
K I N G S T O N ( L a m b o u r n , 1 9 7 2 ) . I n s p i t e of t h i s c o n ­
s i d e r a b l e v a r i a t i o n in t h i c k n e s s o f t h e P r o t e r o z o i c 
s e q u e n c e , g r a v i t y re l i e f is a t t r i b u t e d m a i n l y t o l a t e r a l 
d e n s i t v c h a n g e s in t h e A r c h a e a n b a s e m e n t . T h i s is s u g ­
g e s t e d b y t h e s i m i l a r i t y of g r a v i t y p a t t e r n b e t w e e n t h e 
P r o t e r o z o i c - c o v e r e d a r e a a n d t h e A r c h a e a n g r a n i t e / 
g r e e n s t o n e t e r r a i n f a r t h e r s o u t h , t h e c o n t i n u i t y of 
g r a v i t y t r e n d s a c r o s s t h e P r o t e r o z o i c / A r c h a e a n b o u n ­
d a r y , a n d t h e a p p r o x i m a t e c o i n c i d e n c e o f t h e s o u t h e r n 
p a r t of . a g r a v i t y h i g h in K I N G S T O N w i t h a g r e e n ­
s t o n e o u t c r o p s o u t h o f a n d a d j a c e n t t o t h e P r o t e r o z o i c 
s e d i m e n t s . 

Comparison between the Austin Regional Gravity 
Complex and the Carey Regional Gravity Complex. 
T h e c o n t r a s t in g r a v i t y p a t t e r n b e t w e e n t h e A u s t i n 
R e g i o n a l G r a v i t y C o m p l e x a n d t h e C a r e y R e g i o n a l 
G r a v i t y C o m p l e x r e l a t e s e s s e n t i a l l y t o d i f f e r e n c e s in 
b o t h t h e g e o m e t r y o f t h e g r e e n s t o n e b e l t s a n d t h e d e n ­
s i ty c o n t r a s t of t h e g r e e n s t o n e b e l t s w i t h t h e s u r r o u n d ­
ing g r a n i t e s b e t w e e n t h e w e s t e r n a n d e a s t e r n p a r t s of 
t h e Y i l g a r n B l o c k . T h e s e d i f f e r e n c e s a r e s u m m a r i s e d 
as f o l l o w s : 

( 1 ) T h e d e n s i t y c o n t r a s t of t h e ' g r e e n s t o n e b e l t s w i t h 
t h e s u r r o u n d i n g g r a n i t e s a n d g n e i s s e s is g r e a t e r 
in t h e w e s t e r n t h a n in t h e e a s t e r n Y i l g a r n B l o c k . 

( 2 ) T h e g r e e n s t o n e b e l t s in t h e w e s t a r e g e n e r a l l y 
e l o n g a t e d in a n o r t h e r l y d i r e c t i o n , w h e r e a s t h e 
e a s t e r n g r e e n s t o n e b e l t s a r e a l i g n e d a l o n g n o r t h 
t o n o r t h w e s t a x e s . 

( 3 ) T h e w e s t e r n g r e e n s t o n e b e l t s a r e s h o r t a n d d i s ­
j o i n t e d c o m p a r e d w i t h t h e l o n g e r , m o r e - l i n e a r 
b e l t s in t h e e a s t . 

R e c e n t g e o l o g i c a l e v i d e n c e is s i g n i f i c a n t w i t h r e s p e c t 
t o t h e t w o p r o v i n c e s . A t J o n e s C r e e k ( S I R S A M U E L ) , 
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c l o s e t o t h e b o u n d a r y b e t w e e n t h e t w o g r a v i t y p r o ­
v i n c e s , D u r n e y ( 1 9 7 2 ) h a s m a p p e d a m a j o r u n c o n ­
f o r m i t y i n t h e A r c h a e a n , i n w h i c h a g r a n i t i c c o n ­
g l o m e r a t e a t t h e b a s e o f a g r e e n s t o n e s u c c e s s i o n 
( e x p o s e d t o t h e e a s t ) r e s t s w i t h a n g u l a r d i s c o r d a n c e 
o n o l d e r g r a n i t e a n d g r e e n s t o n e ( e x p o s e d t o t h e w e s t ) . 
T h e s t r i k e o f t h e u n c o n f o r m i t y , a l t h o u g h m a p p e d o v e r 
o n l y a s m a l l n o r t h - s o u t h d i s t a n c e , is p a r a l l e l t o a l i n e 
o f g r a v i t y h i g h s a l o n g t h e w e s t e r n m a r g i n o f t h e C a r e y 
R e g i o n a l G r a v i t y C o m p l e x . I t is s u g g e s t e d t h a t t h i s 
l i n e o f g r a v i t y h i g h s c o r r e s p o n d s t o t h e w e s t e r n m o s t 
o f a s e r i e s o f y o u n g e r g r e e n s t o n e b e l t s i n t h e E a s t e r n 
G o l d f i e l d s , a n d t h a t t h e b o u n d a r y b e t w e e n t h e A u s t i n 
R e g i o n a l G r a v i t y C o m p l e x a n d t h e C a r e y R e g i o n a l 
G r a v i t y C o m p l e x r o u g h l y c o i n c i d e s w i t h a m a j o r u n ­
c o n f o r m i t y s e p a r a t i n g o l d e r , l o w e r - l e v e l g r e e n s t o n e s t o 
t h e w e s t f r o m y o u n g e r v o l c a n i c a n d s u b v o l c a n i c g r e e n ­
s t o n e s i n t h e e a s t . 

T h e c o n t e n t i o n t h a t t h e b o u n d a r y b e t w e e n t h e t w o 
g r a v i t y p r o v i n c e s is t h e l o c u s o f a m a j o r g e o l o g i c a l 
c h a n g e is s u p p o r t e d b y t h e k n o w n d i s t r i b u t i o n o f i m ­
p o r t a n t m i n e r a l o c c u r r e n c e s i n t h e Y i l g a r n B l o c k . T h e 
b o u n d a r y b e t w e e n t h e A u s t i n R e g i o n a l G r a v i t y C o m ­
p l e x a n d t h e C a r e y R e g i o n a l G r a v i t y C o m p l e x q u i t e 
c l o s e l y c o r r e s p o n d s t o t h e w e s t e r n b o u n d a r y o f t h e 
m a i n n i c k e l p r o v i n c e i n W e s t e r n A u s t r a l i a : i t p a s s e s 
j u s t w e s t o f d e p o s i t s a t M o u n t K e i t h , M o u n t S i r 
S a m u e l , A g n e w , a n d W i d g i e m o o l t h a . 

S e v e r a l a l t e r n a t i v e t e c t o n i c p r o c e s s e s c o u l d e x p l a i n 
t h e p r e s e n t m a s s d i s t r i b u t i o n , a s d e d u c e d f r o m g r a v i t y , 
i n t h e E a s t e r n G o l d f i e l d s . O f t h e s e , t w o a r e s u g g e s t e d 
w h i c h c o u l d h a v e r e s u l t e d in a m a j o r u n c o n f o r m i t y 
b e t w e e n t h e E a s t e r n G o l d f i e l d s a n d t h e a r e a t o t h e 
w e s t : 

( 1 ) D o w n w a r p i n g o f t h e e a s t e r n p a r t o f t h e Y i l g a r n 
B l o c k a l o n g a h i n g e , a n d d e p o s i t i o n o f t h i c k 
y o u n g e r g r e e n s t o n e s e q u e n c e s u n c o n f o r m a b l y 
o n t h e o l d e r b a s e m e n t , f o l l o w e d b y i s o c l i n a l 
f o l d i n g of t h e s e q u e n c e s a l o n g n o r t h e r l y t o 
n o r t h w e s t e r l y a x e s . 

( 2 ) W e l d i n g o f a l t e r n a t e l y v o l c a n i c - r i c h a n d s e d i ­
m e n t - r i c h b e l t s o n t o t h e m a r g i n of a p r e - e x i s t ­
i n g c r a t o n i c n u c l e u s ( t h e w e s t e r n p a r t o f t h e 
Y i l g a r n B l o c k ) b y a p r o c e s s o f l a t e r a l a c c r e ­
t i o n . 

Ashburton Regional Gravity Ridge 
O n l y t h e s o u t h e a s t e r n t i p o f t h i s p r o v i n c e e x t e n d s 

i n t o t h e s u r v e y a r e a . T h e p r o v i n c e h a s b e e n d e s c r i b e d 
a n d d i s c u s s e d b y F r a s e r ( t h i s v o l u m e , P a r t B ) a n d 
wi l l n o t b e c o n s i d e r e d h e r e . 

Yeo Regional Gravity Shelf 
T h i s p r o v i n c e is c h a r a c t e r i s e d b y f a i r l y flat g r a v i t y 

r e l i e f w i t h B o u g u e r a n o m a l y v a l u e s g e n e r a l l y r a n g i n g 
b e t w e e n — 4 0 a n d — 6 0 m G a l . N o c o n s i s t e n t c o n t o u r 
t r e n d s a r e o b v i o u s , a n d i n t h i s r e s p e c t t h e p r o v i n c e 
c o n t r a s t s w i t h t h e C a r e y R e g i o n a l G r a v i t y C o m p l e x 
t o t h e w e s t , w h e r e t r e n d s a r e n o r t h - n o r t h w e s t e r l y , a n d 
t h e R a s o n R e g i o n a l G r a v i t y L o w t o t h e e a s t , w h e r e 
t r e n d s a r e n o r t h e a s t e r l y i n t h e s o u t h a n d n o r t h w e s t e r l y 
in t h e n o r t h . T h e m o s t n o t e w o r t h y l o c a l g r a v i t y f e a t u r e s 
a r e a n o r t h - n o r t h w e s t e r l y e l o n g a t e d r e s i d u a l h i g h i n 
R A S O N , a n d a b r o a d e a s t e r l y t r e n d i n g h i g h in 
T H R O S S E L L , w h i c h s w i n g s r o u n d t o a n o r t h e r l y 
d i r e c t i o n in w e s t e r n W E S T W O O D a n d e x t e n d s t o 
s o u t h w e s t e r n B R O W N E . 

T h e p r o v i n c e e x t e n d s o v e r t h e e a s t e r n p a r t o f t h e 
e x p o s e d Y i l g a r n B l o c k , a n d P r o t e r o z o i c , P e r m i a n , a n d 

T e r t i a r y s e d i m e n t s o f t h e N a b b e r u a n d Off icer B a s i n s . 
C o n t o u r t r e n d s a r e c o n t i n u o u s a c r o s s t h e s h i e l d / s e d i ­
m e n t s b o u n d a r y , i n d i c a t i n g t h a t t h e s e d i m e n t s f o r m 
o n l y a t h i n l a y e r , o r a r e o f s m a l l d e n s i t y c o n t r a s t w i t h 
t h e u n d e r l y i n g b a s e m e n t . T h e r e s i d u a l h i g h i n R A S O N 
is c o n f o r m a b l e i n t r e n d a n d s h a p e w i t h t h e h i g h s i n 
t h e g r e e n s t o n e a r e a t o t h e w e s t , so t h e f e a t u r e p r o b ­
a b l y c o r r e s p o n d s t o a b a s i c i g n e o u s b o d y i n t h e b a s e ­
m e n t . T h e r e s u l t s o f r e c e n t s e i s m i c a n d g r a v i t y s u r v e y s 
i n t h e a r e a ( H a r r i s o n & Z a d o r o z n y j , 1 9 7 8 ) s u g g e s t t h a t 
t h e e a s t e r l y t r e n d i n g h i g h i n T H R O S S E L L i s a l s o 
m a i n l y d u e t o t h e p r e s e n c e o f a d e n s e b o d y w i t h i n t h e 
c r y s t a l l i n e b a s e m e n t . 

Rason Regional Gravity Low 
O n l y t h e c e n t r a l p a r t o f t h i s p r o v i n c e l ies w i t h i n t h e 

s u r v e y a r e a . I t s s o u t h e r n p a r t is d e f i n e d b y F r a s e r ( t h i s 
v o l u m e , P a r t A ) , a n d i ts n o r t h e r n p a r t l ies i n a n a r e a 
s u r v e y e d i n 1 9 6 2 ( L o n s d a l e & F l a v e l l e , 1 9 6 8 ) . T h e 
p r o v i n c e is a b r o a d g r a v i t y t r o u g h o f v a r y i n g w i d t h 
a n d i n t e n s i t y , w h i c h c a n b e t r a c e d f r o m n o r t h w e s t 
E S P E R A N C E a l o n g a n o r t h e a s t e r l y p a t h t o T A L B O T , 
w h e r e it s w i n g s t o a n o r t h w e s t e r l y d i r e c t i o n a n d t e r ­
m i n a t e s n o r t h o f t h e s u r v e y a r e a a g a i n s t t h e A s h b u r t o n 
R e g i o n a l G r a v i t y R i d g e . 

A l t h o u g h t h e p r o v i n c e e x t e n d s a c r o s s t h e Of f i ce r 
B a s i n , l o w B o u g u e r a n o m a l y v a l u e s a r e c o n s i d e r e d t o 
r e f l ec t a m a s s - d e f i c i e n t z o n e w i t h i n t h e b a s e m e n t r a t h e r 
t h a n t h i c k s e d i m e n t s . T h i s is s u g g e s t e d b y t h e f o l l o w i n g 
o b s e r v a t i o n s : 

( 1 ) T h e p r o v i n c e is m o s t c l e a r l y d e f i n a b l e s o u t h o f 
t h e s u r v e y a r e a , w h e r e P r e c a m b r i a n r o c k s a r e 
e x p o s e d . 

( 2 ) T h e p r o v i n c e b e a r s n o r e l a t i o n s p a t i a l l y t o t h e 
k n o w n s h a p e a n d s t r u c t u r e o f t h e Off icer B a s i n . 

( 3 ) T h e Off icer B a s i n i n W e s t e r n A u s t r a l i a is 
b e l i e v e d t o h a v e a t h i c k P r o t e r o z o i c s e q u e n c e 
c o n t i n u o u s w i t h t h e B a n g e m a l l B a s i n s e d i m e n ­
t a r y s e q u e n c e . A s t h e B a n g e m a l l B a s i n is n o t 
a s s o c i a t e d w i t h a g r a v i t y d e p r e s s i o n , i t s P r o ­
t e r o z o i c s e d i m e n t s m a y h a v e a b u l k d e n s i t y 
c l o s e t o t h e b a s e m e n t a v e r a g e . 

( 4 ) T h e p r o v i n c e is p a r t o f a n a l m o s t c o n t i n u o u s 
r i n g o f g r a v i t y d e p r e s s i o n s c i r c u m s c r i b i n g t h e 
Y i l g a r n B l o c k . W i t h t h e e x c e p t i o n o f t h e P e r t h 
R e g i o n a l G r a v i t y L o w , t h e s e d e p r e s s i o n s a l l 
e x t e n d o v e r P r e c a m b r i a n r o c k s . 

T h e p r o v i n c e is s i m i l a r i n t e c t o n i c s e t t i n g t o t h e 
T e a n o R e g i o n a l G r a v i t y L o w . I t e x t e n d s p a r a l l e l t o 
t h e g r a v i t y e x p r e s s i o n o f a P r o t e r o z o i c m o b i l e b e l t a n d 
m a y t h e r e f o r e b e a s s o c i a t e d w i t h P r o t e r o z o i c t e c t o n i c 
a c t i v i t y . 

Fraser Regional Gravity Ridge 
T h e s o u t h e r n h a l f o f t h i s p r o v i n c e w a s d e f i n e d b y 

F r a s e r ( t h i s v o l u m e , P a r t A ) . T h e p r o v i n c e is a n 
e l o n g a t e g r a v i t y r i d g e o f v a r y i n g w i d t h a n d a m p l i t u d e , 
e x t e n d i n g n o r t h e a s t w a r d s f r o m t h e s o u t h c o a s t n e a r 
E s p e r a n c e t o t h e w e s t e r n p a r t o f t h e M u s g r a v e B l o c k . 

W i t h i n t h e s u r v e y a r e a t h e p r o v i n c e e x t e n d s a c r o s s 
Of f ice r B a s i n s e d i m e n t s . A l t h o u g h t h e s e m a s k t h e 
s o u r c e o f h i g h B o u g u e r a n o m a l i e s , i t c a n b e i n f e r r e d 
t h a t g r a v i t y r e l i e f r e l a t e s m a i n l y t o b a s e m e n t d e n s i t y 
v a r i a t i o n s , a s h i g h B o u g e r a n o m a l i e s i n t h e F r a s e r 
R a n g e a r e a a r e c l e a r l y a s s o c i a t e d w i t h t h e d e n s e , 
g a b b r o - i n t r u d e d b a s i c g r a n u l i t e s e x p o s e d s o u t h e a s t o f 
t h e F r a s e r F a u l t . 

T h e r e is a m a r k e d r e d u c t i o n i n i n t e n s i t y a n d B o u g u e r 
a n o m a l y l e v e l o f t h e p r o v i n c e b e t w e e n P L U M R I D G E 
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a n d T A L B O T . A l t h o u g h t h i s is m a i n l y d u e t o a 
g e n e r a l d e c r e a s e i n b a s e m e n t d e n s i t y , t h e r e l a t i v e l y 
l i gh t Of f i ce r B a s i n s e d i m e n t s m a y a l s o h a v e a n a t t e n u a ­
t i n g e f fec t o n g r a v i t y re l ief . A r e s i d u a l h i g h i n N E A L E 
a n d V E R N O N is s i m i l a r i n t r e n d , s h a p e , a n d a r e a t o 
a h i g h i n P L U M R I D G E , b u t i t s p e a k B o u g u e r a n o m a l y 
v a l u e is a b o u t 3 5 m G a l l o w e r . A s s u m i n g t h a t t h e 
s o u r c e s o f t h e t w o h i g h s c a n b e a p p r o x i m a t e d b y i d e n ­
t i ca l i n f in i t e h o r i z o n t a l c y l i n d e r s o f d e n s i t y c o n t r a s t 
0 .3 g / c m 3 w i t h t h e e n c l o s i n g b a s e m e n t , a n d 0 . 5 g / c m 3 

w i t h t h e s e d i m e n t a r y c o v e r , a n d t h a t t h e c y l i n d e r c o r ­
r e s p o n d i n g t o t h e a n o m a l y in P L U M R I D G E is t a n ­
g e n t i a l t o t h e s u r f a c e , t h e d e p t h t o b a s e m e n t in e a s t e r n 
N E A L E is c a l c u l a t e d t o b e a b o u t 2 k m . 

T h e p r o v i n c e a p p e a r s t o f o l l o w t h e p a r t l y b u r i e d 
s o u t h e a s t e r n m a r g i n of t h e Y i l g a r n B l o c k , a n d m a y 
t h e r e f o r e h a v e s i m i l a r t e c t o n i c s i g n i f i c a n c e t o e l o n g a t e 
g r a v i t y r i d g e s w h i c h g i r d l e t h e K i m b e r l e y a n d P i l b a r a 
B l o c k s ; t h e s e h a v e b e e n c o r r e l a t e d w i t h P r o t e r o z o i c 
m o b i l e z o n e s c o n t a i n i n g d e n s e m e t a m o r p h i c r o c k s 
( W h i t w o r t h , 1 9 7 0 ; F r a s e r , t h i s v o l u m e , P a r t B ) . T h a t 
P r o t e r o z o i c t e c t o n i c a c t i v i t y s o u t h e a s t o f t h e Y i l g a r n 
B l o c k a n d in t h e w e s t e r n p a r t o f t h e M u s g r a v e B l o c k 
m a y h a v e b e e n r e l a t e d is i m p l i e d b y t h e c o n t i n u i t y o f 
t h e g r a v i t y c o n t o u r p a t t e r n b e t w e e n t h e F r a s e r R a n g e 
a r e a a n d t h e w e s t e r n M u s g r a v e B l o c k , t h e p r e s e n c e 
in b o t h a r e a s o f p o s t - t e c t o n i c g a b b r o i c s h e e t i n t r u s i o n s , 
a n d t h e a p p r o x i m a t e c o l l i n e a r i t y o f t h e F r a s e r F a u l t 
a n d G i l e s D i s c o n t i n u i t y . 

Blackstone Regional Gravity Ridge 
T h e n o r t h e r n p a r t of t h i s p r o v i n c e w a s first d e f i n e d 

a n d n a m e d b y L o n s d a l e & F l a v e l l e ( 1 9 6 8 ) . T h e p r o ­
v i n c e o c c u p i e s t h e n o r t h e a s t c o r n e r of t h e s u r v e y a r e a 
a n d is a n i n t e n s e , n a r r o w , e a s t e r l y t r e n d i n g g r a v i t y 
r i d g e , w i t h s e v e r a l p e a k s e x c e e d i n g + 4 0 m G a l . 

I t is b r o a d l y c o e x t e n s i v e w i t h t h e M u s g r a v e B l o c k , 
a n d h i g h B o u g u e r a n o m a l i e s c a n b e a t t r i b u t e d t o t h e 
g a b b r o - i n t r u d e d m e t a m o r p h i c r o c k s of w h i c h t h e b l o c k 
is p r e d o m i n a n t l y c o m p o s e d . 

Eyre Regional Gravity Complex 
T h i s p r o v i n c e is b o u n d e d b y t h e F r a s e r R e g i o n a l 

G r a v i t y R i d g e t o t h e n o r t h w e s t , a n d b y t h e W a n n a 
R e g i o n a l G r a v i t y L o w t o t h e n o r t h a n d e a s t . I t e x ­
t e n d s w e s t w a r d s i n t o t h e a r e a s u r v e y e d i n 1 9 6 9 ( F r a s e r , 
t h i s v o l u m e , P a r t A ) a n d s o u t h w a r d s b e y o n d t h e c o a s t ­
l i n e . F o u r u n i t s c a n b e d e f i n e d w i t h i n t h e p r o v i n c e : 
t h e b r o a d , n o r t h e a s t e r l y t r e n d i n g Seemore Gravity Low 
a n d Gambanga Gravity Low, i n t h e w e s t ; t h e i r r e g u l a r l y 
s h a p e d Madura Gravity High, i n t h e s o u t h of t h e p r o ­
v i n c e , w h o s e n o r t h w e s t e r l y p r o l o n g a t i o n is s h a r p l y 
t r u n c a t e d b y t h e F r a s e r R e g i o n a l G r a v i t y R i d g e ; a n d 

t h e Loongana Gravity Complex, w h i c h h a s s e v e r a l i n ­
t e n s e r e s i d u a l h i g h s t r e n d i n g n o r t h t o n o r t h e a s t . 

E x c e p t f o r t h e s o u t h w e s t o f t h e p r o v i n c e , w h e r e 
g r a n i t i c r o c k s c r o p o u t , t h e b a s e m e n t is c o v e r e d e v e r y ­
w h e r e b y t h e t h i n T e r t i a r y a n d C r e t a c e o u s s e d i m e n t s 
of t h e E u c l a B a s i n . F o r t h i s r e a s o n , t h e i n t e r p r e t a t i o n 
of g r a v i t y f e a t u r e s is c o n j e c t u r a l a n d d e p e n d s l a r g e l y 
o n c o m p a r i s o n s w i t h g r a v i t y r e l i e f i n a r e a s o f e x p o s e d 
b a s e m e n t . T h e Seemore a n d Gambanga Gravity Lows 
a r e p a r a l l e l t o t h e F r a s e r R e g i o n a l G r a v i t y R i d g e a n d 
m a y t h e r e f o r e , l i k e t h e R a s o n R e g i o n a l G r a v i t y L o w , 
b e r e l a t e d t o P r o t e r o z o i c t e c t o n i c a c t i v i t y o n t h e m a r g i n 
of t h e Y i l g a r n B l o c k . T h e Madura Gravity High c o r ­
r e s p o n d s t o a n a r e a of d e n s e a n d p r o b a b l y m e t a m o r ­
p h o s e d b a s e m e n t , a l t h o u g h t h e r e g i o n a l i n c r e a s e i n 
B o u g u e r a n o m a l y t o w a r d s t h e c o a s t l i n e m a y r e l a t e 
p a r t l y t o a t r a n s i t i o n f r o m c o n t i n e n t a l t o o c e a n i c - t y p e 
c r u s t . T h e c o n t o u r p a t t e r n in t h e Loongana Gravity 
Complex r e s e m b l e s t h a t o v e r t h e g r e e n s t o n e / w h i t e s t o n e 
t e r r a i n s of t h e Y i l g a r n a n d P i l b a r a B l o c k s ; t h e i n t e n s e 
r e s i d u a l h i g h s m a y t h e r e f o r e c o r r e s p o n d t o s m a l l b a s i c 
i g n e o u s b o d i e s e n c l o s e d w i t h i n g n e i s s i c b a s e m e n t . 

T h e s h a p e of t h e p r o v i n c e , a n d i ts o v e r a l l c o n t o u r 
p a t t e r n , s u g g e s t t h a t it m a y b e t h e e x p r e s s i o n of a 
c r a t o n w e l d e d o n t o t h e s o u t h e a s t m a r g i n o f t h e Y i l g a r n 
B l o c k . 

Wanna Regional Gravity Low 
T h i s p r o v i n c e is c h a r a c t e r i s e d b y b r o a d s m o o t h 

g r a v i t y r e l i e f w i t h B o u g u e r a n o m a l y v a l u e s m a i n l y i n 
t h e r a n g e — 4 0 t o — 8 0 m G a l ; i t s s o u t h e r n p a r t is 
b o u n d e d b y a s t e e p l i n e a r g r a d i e n t i n t h e w e s t a n d b y 
a g e n t l e r m o r e i r r e g u l a r g r a d i e n t i n t h e e a s t . 

A l t h o u g h s e d i m e n t s o f t h e E u c l a a n d Off icer B a s i n s 
c r o p o u t o v e r t h e p r o v i n c e , l o w B o u g u e r a n o m a l i e s a r e 
p r o b a b l y d u e t o l i g h t g r a n i t i c b a s e m e n t , c e r t a i n l y i n 
t h e s o u t h w h e r e a b o r e h o l e n e a r F o r r e s t e n c o u n t e r e d 
b i o t i t e g r a n i t e a t a d e p t h o f o n l y a b o u t 3 0 0 m ( M a i t -
l a n d , 1 9 1 5 ; P e e r s & T r e n d a l l , 1 9 6 7 ) . S i n c e t h e B o u g u e r 
a n o m a l y l e v e l is u n i f o r m l y l o w n o r t h o f F o r r e s t , t h e 
f e a t u r e as a w h o l e m a y c o r r e s p o n d t o a n a r e a o f p r e ­
d o m i n a n t l y l o w - d e n s i t y b a s e m e n t . T h e o n l y ef fect of 
t h e Off icer B a s i n s e d i m e n t s , i n t h e n o r t h of t h e p r o ­
v i n c e , m a y b e t o a t t e n u a t e t h e g r a v i t y e x p r e s s i o n s of 
l o c a l m a s s a n o m a l i e s in t h e b a s e m e n t , t h e r e f o r e c a u s ­
i n g flattish g r a v i t y re l ie f . 

Officer Regional Gravity Low 
T h e e a s t e r l y t r e n d i n g Off icer R e g i o n a l G r a v i t y L o w 

c o r r e s p o n d s t o t h e e a s t e r n p a r t o f t h e Off ice r B a s i n . 
I t s g r e a t e r p a r t l ies i n S o u t h A u s t r a l i a ; i t is d e s c r i b e d 
i n d e t a i l b y P e t t i f e r & F r a s e r ( t h i s v o l u m e , P a r t D ) . 

C5. CONCLUSIONS 
T h e f o l l o w i n g g e n e r a l c o n c l u s i o n s a r e m a d e f r o m 

t h e g r a v i t y r e s u l t s : 
( 1 ) I n t h e s o u t h e r n C a r n a r v o n B a s i n , g r a v i t y r e l i e f 

p r o b a b l y re f lec t s v a r i a t i o n s in d e p t h t o b a s e ­
m e n t . G r a v i t y d e p r e s s i o n s a n d r i d g e s a r e i n t e r ­
p r e t e d r e s p e c t i v e l y as t h e e x p r e s s i o n s o f s u b -
b a s i n s a n d b a s e m e n t r i d g e s of t h e C a r n a r v o n 
B a s i n . 

( 2 ) T h e g r a v i t y e x p r e s s i o n o f t h e P e r t h B a s i n is 
c o n t i n u o u s w i t h t h o s e o f t h e C o o l c a l a l a y a a n d 
B y r o B a s i n s , w h i c h s h o u l d p e r h a p s b e r e g a r d e d 
a s s u b - b a s i n s of t h e P e r t h B a s i n r a t h e r t h a n 
t h e C a r n a r v o n B a s i n . 

( 3 ) T h e g r a v i t y p ro f i l e a c r o s s t h e C o o l c a l a l a y a B a s i n 
s u g g e s t s t h a t t h e b a s i n f l o o r d i p s g e n t l y e a s t 
t o w a r d s a s t e e p w a l l b o u n d i n g t h e b a s i n i n t h e 
e a s t . 

( 4 ) V e r t i c a l t h r o w a c r o s s t h e U r e l l a F a u l t p r o b a b l y 
e x c e e d s t h a t a c r o s s t h e D a r l i n g F a u l t i n t h e 
a r e a w h e r e t h e t w o f a u l t s a r e p a r a l l e l . 

( 5 ) R o c k s u n d e r l y i n g t h e C o o l c a l a l a y a B a s i n s e d i ­
m e n t s m a y b e o f a p p r e c i a b l y l o w e r d e n s i t y t h a n 
t h o s e u n d e r t h e G a s c o y n e B a s i n s e d i m e n t s . 

( 6 ) A g r a d u a l r i s e i n B o u g u e r a n o m a l y a c r o s s t h e 
w e s t e r n Y i l g a r n B l o c k w e s t w a r d s t o w a r d s t h e 
D a r l i n g F a u l t m a y r e l a t e t o a n i n c r e a s e in g r a d e 
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o f m e t a m o r p h i s m o r t o a n i n c r e a s i n g a b u n d a n c e 
o f b a s i c d y k e s w a r m s , o r b o t h . I s o s t a t i c ef fec ts 
m a y a l s o c o n t r i b u t e t o t h e B o u g u e r a n o m a l y r i s e 
b e c a u s e t h e D a r l i n g F a u l t is c l o s e t o t h e c o n ­
t i n e n t a l m a r g i n . 

( 7 ) E x t e n s i v e g r a v i t y d e p r e s s i o n s a l o n g t h e n o r t h e r n 
a n d e a s t e r n m a r g i n s o f t h e Y i l g a r n B l o c k h a v e 
n o o b v i o u s s u r f a c e c a u s e a n d m u s t r e l a t e t o 
d e e p c r u s t a l m a s s d e f i c i e n c i e s . T h e i r a p p r o x i ­
m a t e p a r a l l e l i s m t o e l o n g a t e g r a v i t y r i d g e s — 
t h e e x p r e s s i o n s o f P r o t e r o z o i c m o b i l e b e l t s — 
s u g g e s t s t h a t t h e m a s s - d e f i c i e n t z o n e s a r e r e l a t e d 
t o P r o t e r o z o i c a c t i v i t y . 

(8) T h e c e n t r a l p a r t o f t h e Y i l g a r n B l o c k is d i v i d e d 
i n t o t w o g r a v i t y p r o v i n c e s a l o n g a s i n u o u s l i n e 
e x t e n d i n g f r o m N o r s e m a n t o n o r t h o f W i l u n a . 
I n t h e w e s t e r n p r o v i n c e , i n t e n s e r e s i d u a l h i g h s 
a r e d i s j o i n t e d a n d m a i n l y n o r t h e r l y t r e n d i n g , 
w h e r e a s , i n t h e e a s t e r n p r o v i n c e , r e s i d u a l h i g h s 
a r e l o n g e r , h a v e a p r e d o m i n a n t n o r t h e r l y t o 
n o r t h w e s t e r l y t r e n d , a n d a r e of s m a l l e r a m p l i ­
t u d e a n d i n t e n s i t y . T h e c o n t r a s t in c o n t o u r p a t ­
t e r n b e t w e e n t h e t w o g r a v i t y p r o v i n c e s re f l ec t s 
a r e g i o n a l g e o m e t r i c d i f f e r e n c e b e t w e e n t h e 
g r e e n s t o n e b e l t s o n e i t h e r s i d e of t h e Y i l g a r n 
B l o c k . G e o l o g i c a l a n d g r a v i t y e v i d e n c e c o m ­
b i n e d s u g g e s t t h a t a m a j o r u n c o n f o r m i t y , c l o s e 
t o a n d p a r a l l e l t o t h e b o u n d a r y b e t w e e n t h e 
g r a v i t y p r o v i n c e s , s e p a r a t e s y o u n g e r g r e e n s t o n e 

s e q u e n c e s of t h e E a s t e r n G o l d f i e l d s f r o m o l d e r 
g r e e n s t o n e s a n d g r a n i t e s t o t h e w e s t . 

( 9 ) T h e b o u n d a r y b e t w e e n t h e e a s t e r n a n d w e s t e r n 
g r a v i t y p r o v i n c e s c l o s e l y c o r r e s p o n d s t o t h e 
k n o w n w e s t w a r d l i m i t of t h e m a i n n i c k e l p r o ­
v i n c e o f t h e Y i l g a r n B l o c k : it p a s s e s j u s t w e s t 
of d e p o s i t s n e a r M o u n t K e i t h , M o u n t S i r 
S a m u e l , A g n e w , a n d W i d g i e m o o l t h a . 

( 1 0 ) A n a r r o w g r a v i t y r i d g e o v e r t h e F r a s e r R a n g e 
m e t a m o r p h i c s c o n t i n u e s w i t h r e d u c e d i n t e n s i t y 
a c r o s s t h e Off icer B a s i n , a n d j o i n s u p w i t h a n 
i n t e n s e g r a v i t y r i d g e o v e r t h e M u s g r a v e B l o c k . 
T h e f e a t u r e a p p a r e n t l y f o l l o w s t h e p a r t l y b u r i e d 
s o u t h e a s t e r n m a r g i n o f t h e Y i l g a r n B l o c k a n d 
is t h e r e f o r e a n a l o g o u s t o e l o n g a t e g r a v i t y r i d g e s 
b o r d e r i n g t h e P i l b a r a a n d K i m b e r l e y B l o c k s ; 
t h e s e g r a v i t y r i d g e s h a v e b e e n i n t e r p r e t e d a s t h e 
e x p r e s s i o n s of P r o t e r o z o i c m o b i l e z o n e s o f 
d e n s e m e t a m o r p h i c r o c k s . 

( 1 1 ) A w e l l - d e f i n e d a r e a of d i s t u r b e d g r a v i t y c o n t o u r 
p a t t e r n t o t h e e a s t of t h e F r a s e r R a n g e m e t a ­
m o r p h i c b e l t m a y c o r r e s p o n d t o a c r a t o n w h i c h 
is a l m o s t t o t a l l y b u r i e d b e n e a t h t h e E u c l a B a s i n 
s e d i m e n t s . 

( 1 2 ) L o w B o u g u e r a n o m a l i e s i n a n a r e a e x t e n d i n g 
f r o m t h e M u s g r a v e B l o c k s o u t h w a r d s t o t h e 
G r e a t A u s t r a l i a n B i g h t a r e a t t r i b u t e d m a i n l y t o 
l o w - d e n s i t y r o c k s w i t h i n t h e b a s e m e n t o f t h e 
Off ice r a n d E u c l a B a s i n s . 
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Dl. INTRODUCTION 
T h e B u r e a u o f M i n e r a l R e s o u r c e s , G e o l o g y a n d 

G e o p h y s i c s ( B M R ) c o n t i n u e d t h e r e c o n n a i s s a n c e 
g r a v i t y c o v e r a g e of A u s t r a l i a b y c o n d u c t i n g t w o h e l i ­
c o p t e r g r a v i t y s u r v e y s in S o u t h A u s t r a l i a d u r i n g 1 9 7 0 . 
B o t h w e r e c a r r i e d o u t u n d e r c o n t r a c t b y W o n g e l a G e o ­
p h y s i c a l P t y L t d u s i n g t h e ' ce l l m e t h o d ' , d e s c r i b e d b y 
H a s t i e & W a l k e r ( 1 9 6 2 ) , t o e s t a b l i s h a g r i d o f g r a v i t y 
s t a t i o n s o v e r t h e s u r v e y a r e a s . P a r t D of t h e B u l l e t i n 
d e s c r i b e s t h e r e s u l t s f r o m t h e w e s t e r n s u r v e y a r e a , 
A r e a A ( F i g . D l ) , in w h i c h a b o u t 2 5 0 0 0 0 k m 2 w e r e 
s u r v e y e d o v e r a l l o r p a r t s of t w e n t y - o n e 1 : 2 5 0 0 0 0 
S h e e t a r e a s u n d e r t h e s u p e r v i s i o n of G . R . P e t t i f e r ; 
t h e s t a t i s t i c s o f t h e s u r v e y a r e g i v e n i n A p p e n d i x D l . 
T h e r e s u l t s of t h e g r a v i t y s u r v e y in A r e a B h a v e b e e n 
d i s c u s s e d b y T u c k e r & B r o w n ( 1 9 7 3 ) . 

S t a t i o n s w e r e e s t a b l i s h e d a t a g r i d s p a c i n g of a b o u t 
7 k m , w h i c h is a b o u t h a l f a k i l o m e t r e g r e a t e r t h a n t h e 
s p a c i n g f o r s u r v e y s c a r r i e d o u t b y t h e S o u t h A u s t r a ­
l i a n D e p a r t m e n t of M i n e s b u t less t h a n t h e n o r m a l 
1 1 - k m s p a c i n g f o r B M R r e c o n n a i s s a n c e h e l i c o p t e r 
g r a v i t y s u r v e y s . T h e s m a l l e r g r i d s p a c i n g w a s c h o s e n 
b y t h e D e p a r t m e n t of M i n e s b e c a u s e of t h e l a r g e p r o ­
p o r t i o n o f P r e c a m b r i a n s h i e l d r o c k s in S o u t h A u s ­
t r a l i a ; i n a d d i t i o n , t h e 7 - k m s p a c i n g e n a b l e s s t a t i o n s 
t o b e l o c a t e d a t p h o t o c e n t r e s of R C - 9 a e r i a l p h o t o ­
g r a p h s , t h e r e b y f a c i l i t a t i n g t h e c o n t o u r i n g of t o p o ­
g r a p h i c m a p s . 

T h e b a r o m e t r i c l e v e l l i n g n e t w o r k e s t a b l i s h e d d u r i n g 
t h e s u r v e y h a s b e e n a d j u s t e d i n t o a n e t w o r k of t h i r d -
o r d e r b e n c h - m a r k s , p l a c e d a n d l e v e l l e d in S o u t h A u s ­
t r a l i a b y t h e S o u t h A u s t r a l i a n D e p a r t m e n t of L a n d s , 
a n d in W e s t e r n A u s t r a l i a a n d t h e N o r t h e r n T e r r i t o r y 
b y t h e f o r m e r C o m m o n w e a l t h D e p a r t m e n t o f t h e I n ­
t e r i o r . G r a v i t y c o n t r o l w a s p r o v i d e d b y t y i n g s o m e b a s e 

s t a t i o n s i n t o a n e t w o r k of i s o g a l s t a t i o n s e s t a b l i s h e d 
b y B M R ( B a r l o w , 1 9 7 0 ) . T h e a c c u r a c y of t h e r e s u l t s 
is r e f l e c t e d in t h e v a l u e s o f t h e s t a n d a r d d e v i a t i o n s o f 
t h e e l e v a t i o n a n d g r a v i t y n e t w o r k a d j u s t m e n t s ( A p ­
p e n d i x D 2 ) . 

T i e s w e r e m a d e t o p r e v i o u s g r a v i t y s u r v e y s a r o u n d 
t h e p e r i p h e r y o f t h e p r e s e n t s u r v e y a r e a . C o n t o u r s f r o m 
all p r e v i o u s s u r v e y s i n S o u t h A u s t r a l i a h a v e b e e n i n ­
c l u d e d in t h e m a p of p r e l i m i n a r y B o u g u e r a n o m a l i e s 
( P l a t e D l ) t o s h o w t h e c o n t i n u a t i o n o f g r a v i t y f e a t u r e s 
i n t o n e i g h b o u r i n g a r e a s . D i f f e r e n t B o u g u e r d e n s i t i e s 
h a v e b e e n u s e d in d i f f e r e n t s u r v e y s w h i c h p a r t l y a c ­
c o u n t s f o r s l i gh t d i s c o n t i n u i t i e s o f c o n t o u r b e t w e e n t h e 
p r e s e n t s u r v e y a n d s o m e of t h e p r e v i o u s s u r v e y s t i e d 
t o . A c o m m o n d e n s i t y w i l l b e u s e d t h r o u g h o u t S o u t h 
A u s t r a l i a w h e n al l t h e b a s i c d a t a a r e i n c o r p o r a t e d i n 
t h e B M R c o l l e c t i o n a n d r e c o m p u t e d . A s t h e n e i g h ­
b o u r i n g a r e a in W e s t e r n A u s t r a l i a h a d n o t t h e n b e e n 
s u r v e y e d , t h e s u r v e y w a s e x t e n d e d a f e w k i l o m e t r e s 
t o p e r m i t c o n t r o l o f c o n t o u r i n g u p t o t h e S t a t e b o r d e r . 

P a r t D of t h i s B u l l e t i n w a s w r i t t e n l a r g e l y d u r i n g 
1 9 7 2 - 7 3 . I t s u m m a r i s e s t h e r e s u l t s o f 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 n d t h e g e o l o g y , i n c l u d i n g s u b s u r f a c e 
d a t a f r o m w e l l s , a l l o f w h i c h a r e c o n s i d e r e d in t h e 
p r e l i m i n a r y i n t e r p r e t a t i o n of g r a v i t y r e s u l t s . O n l y a 
r e g i o n a l a n a l y s i s of t h e g r a v i t y r e s u l t s is a t t e m p t e d , 
as t h e l a r g e s t a t i o n s p a c i n g filters o u t s h o r t - w a v e l e n g t h 
a n o m a l i e s a n d l e a v e s a n o b s e r v e d B o u g u e r a n o m a l y 
field w h i c h re f l ec t s o n l y t h e b r o a d r e g i o n a l s t r u c t u r a l 
e l e m e n t s o f t h e c r u s t . 

A cknowledgement 

W e t h a n k t h e staff of t h e B M R C a r t o g r a p h i c S e c t i o n 
w h o c o n t r i b u t e d t o t h e d r a w i n g of t h e i l l u s t r a t i o n s . 

D2. GEOLOGY 
T h e s u r v e y a r e a c o v e r s p a r t s of f o u r m a j o r t e c ­

t o n i c u n i t s : t h e M u s g r a v e B l o c k , t h e Off ice r B a s i n , 
t h e G a w l e r B l o c k , a n d t h e E u c l a B a s i n . B e c a u s e of t h e 
s p a r s e n e s s of o u t c r o p , t h e g e o l o g y is l a r g e l y i n f e r r e d 
f r o m s c a t t e r e d w e l l d a t a , f r o m g e o p h y s i c a l d a t a , a n d 
b y e x t r a p o l a t i o n f r o m s u r r o u n d i n g a r e a s . 

T h e g e n e r a l t e c t o n i c f r a m e w o r k w i t h i n a n d a r o u n d 
t h e s u r v e y a r e a is s h o w n i n P l a t e D 2 . T h e m a j o r g e o ­
l o g i c a l f e a t u r e s h a v e p r o n o u n c e d n o r t h w e s t e r l y a n d 
y o u n g e r n o r t h e a s t e r l y t r e n d s , w h i c h w e r e e s t a b l i s h e d 
i n P r e c a m b r i a n t i m e s . S u b s e q u e n t m o v e m e n t s a n d t h e 
p a t t e r n of P h a n e r o z o i c d e p o s i t i o n h a v e f o l l o w e d t h e 
e a r l i e r P r e c a m b r i a n s t r u c t u r a l t r e n d s . 

T h e r e is l i t t l e o u t c r o p t h r o u g h o u t t h e s u r v e y a r e a , 
e x c e p t i n t h e M u s g r a v e B l o c k , s o o n l y a t e n t a t i v e g e o ­
l o g i c a l b a c k g r o u n d c a n b e p r e s e n t e d h e r e . T h e f o l l o w ­
i n g a c c o u n t is l a r g e l y b a s e d o n p a p e r s b y W o p f n e r 
( 1 9 6 9 , 1 9 7 0 ) a n d T h o m s o n ( 1 9 6 9 ) . 

T h r e e m a j o r g e o t e c t o n i c u n i t s w e r e p r e s e n t i n S o u t h 
A u s t r a l i a a t t h e c l o s e of P r e c a m b r i a n t i m e s . M u c h of 
s o u t h e r n a n d c e n t r a l S o u t h A u s t r a l i a w e r e d o m i n a t e d 
b y t h e G a w l e r C r a t o n * . T o t h e e a s t a n d n o r t h e a s t 
w a s t h e s l i g h t l y a r c u a t e A d e l a i d e G e o s y n c l i n e , w h i l e 

B . P . T h o m s o n ( 1 9 6 9 ) used the t e r m G a w l e r Block for 
on ly t h e exposed P r e c a m b r i a n ( s h i e l d ) , a n d the t e r m 
G a w l e r P l a t f o r m to inc lude b o t h shield a n d p l a t f o r m 
a r e a s . In a l a t e r p a p e r ( 1 9 7 0 ) h e u sed G a w l e r C r a t o n 
ins tead of G a w l e r P l a t f o r m . In this r e p o r t , G a w l e r Block 
re fe rs t o the shield a r e a on ly , a n d G a w l e r C r a t o n t o the 
shield and p l a t f o r m a r e a s . 

t h e M u s g r a v e B l o c k d o m i n a t e d a t l e a s t t h e n o r t h w e s t , 
i ts s o u t h e r n a n d e a s t e r n l i m i t s b e i n g u n c e r t a i n . A s p r e ­
v i o u s l y m e n t i o n e d , o r o g e n i e s d u r i n g t h e P r e c a m b r i a n 
e s t a b l i s h e d t h e d o m i n a n t s t r u c t u r a l t r e n d s w h i c h c o n ­
t r o l l e d P h a n e r o z o i c e v e n t s . F o u r m a j o r p h a s e s o f s e d i ­
m e n t a t i o n d u r i n g t h e P h a n e r o z o i c a r e e v i d e n t ( W o p f ­
n e r , 1 9 6 9 ) : t h e C a m b r i a n - D e v o n i a n , C a r b o n i f e r o u s -
P e r m i a n , J u r a s s i c - C r e t a c e o u s , a n d P a l e o c e n e - M i o c e n e . 

Gawler Craton 

T h e G a w l e r C r a t o n is e x p o s e d ( a s t h e G a w l e r B l o c k ) 
o v e r a l a r g e a r e a of s o u t h - c e n t r a l S o u t h A u s t r a l i a , a n d 
f o r m s t h e P r o t e r o z o i c b a s e m e n t of t h e a d j a c e n t p a r t s 
of t h e E u c l a , A r c k a r i n g a , a n d Off icer B a s i n s . I t s s u b ­
s u r f a c e e x t e n t h a s b e e n i n f e r r e d f r o m d r i l l h o l e a n d 
g e o p h y s i c a l e v i d e n c e . 

T h e t e c t o n i c h i s t o r y o f t h e G a w l e r C r a t o n is c o m p l e x 
a n d k n o w n i n d e t a i l o n l y o n t h e e a s t e r n a n d n o r t h e r n 
E y r e P e n i n s u l a , w h e r e it is best* e x p o s e d . A t h i c k 
s e q u e n c e o f L o w e r P r o t e r o z o i c s e d i m e n t s d e p o s i t e d o n 
a n A r c h a e a n b a s e m e n t w a s d e f o r m e d i n e a r l y C a r p e n -
t a r i a n t i m e s d u r i n g t h e K i m b a n O r o g e n y ( T h o m s o n , 
1 9 6 9 ) , w h e n i n t e n s e r e g i o n a l m e t a m o r p h i s m ( d a t e d a s 
1 7 8 0 ± 1 2 0 m . y . ; C o m p s t o n & A r r i e n s , 1 9 6 8 ) e s t a b ­
l i s h e d s t r o n g n o r t h e a s t e r l y t r e n d s ( W h i t t e n , 1 9 6 6 ) a n d 
p r o d u c e d c o m p l e x l y f o l d e d g n e i s s e s a n d m i g m a t i t e s . 
T h e P o s t - K i m b a n T e c t o n i c P h a s e ( T h o m s o n , 1 9 7 5 a ) 
w a s c h a r a c t e r i s e d b y a c i d v o l c a n i s m a n d g r a n i t e i n ­
t r u s i o n , w i t h m i n o r s e d i m e n t a t i o n . S m a l l c o a r s e - g r a i n e d 
g r a n i t e p l u t o n s r a n g i n g i n a g e f r o m a b o u t 1 4 5 0 t o 
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1 6 0 0 m . y . a r e w i d e s p r e a d o v e r t h e G a w l e r B l o c k , b u t 
g n e i s s i c g r a n i t e w h o s e n o r t h e r n e x t e n t is u n c e r t a i n 
c r o p s o u t i n t h e c o a s t a l a r e a s o f S T R E A K Y B A Y a n d 
N U Y T S ( W a l k e r & B o t h a m , 1 9 6 9 ) ; i t s a g e is u n k n o w n , 
b u t i t is o l d e r t h a n m i d - C a r p e n t a r i a n g a b b r o s a r o u n d 
S t r e a k y B a y . M i d - C a r p e n t a r i a n s e d i m e n t s s e v e r a l 
h u n d r e d m e t r e s t h i c k n e a r T a r c o o l a ( W h i t t e n , 1 9 6 6 ) 
c o n s t i t u t e o n e o f a n u m b e r o f s e q u e n c e s d e p o s i t e d in 
g r a b e n - l i k e t r o u g h s a c r o s s t h e c r a t o n f r o m t h e T a r c o o l a 
a r e a t o t h e M i d d l e b a c k R a n g e s ( T h o m s o n , 1 9 7 5 a ) , in 
t h e e a s t e r n p a r t o f t h e c r a t o n . T h e s e s e q u e n c e s h a v e 
l a r g e l y b e e n m a s k e d b y t h e a c i d G a w l e r R a n g e V o l -
c a n i c s ( a b o u t 1 5 3 5 m . y . ; C o m p s t o n & A r r i e n s , 1 9 6 8 ) , 
r e m n a n t s o f w h i c h c o v e r t h e e a s t e r n f l a n k o f t h e G a w l e r 
B l o c k i n a b e l t 4 0 0 k m l o n g b y 1 3 0 k m w i d e . 

T h e w e s t e r n G a w l e r C r a t o n is a g n e i s s i c c o m p l e x 
o v e r l a i n b y s e d i m e n t s o f t h e E u c l a B a s i n . M a i l a b l e 
N o . 1 w e l l ( O u t b a c k O i l N L , 1 9 6 9 ) e n c o u n t e r e d 
g n e i s s e s a t a d e p t h o f 1 3 5 0 m , a n d a n u m b e r of w a t e r -
b o r e s h a v e a l s o e n c o u n t e r e d a g n e i s s i c b a s e m e n t w h i c h 
a p p e a r s t o d i p g e n t l y t o t h e w e s t ( L u d b r o o k , 1 9 5 7 } . 
T h e n o r t h e r n G a w l e r C r a t o n is c o v e r e d b y t h e l a t e 
P a l a e o z o i c i n t r a c r a t o n i c A r c k a r i n g a B a s i n ; s t r a t i g r a p h i c 
d r i l l i n g a n d s e i s m i c e v i d e n c e ( M i l t o n , 1 9 6 9 ) s u g g e s t 
t h a t i t c o n s i s t s l a r g e l y o f g n e i s s a n d o t h e r m e t a m o r p h i c 
r o c k s . 

D e n s i t y d a t a f o r t h e G a w l e r C r a t o n a r e s u m m a r i s e d 
i n A p p e n d i x D 3 . 

Musgrave Block 

T h e M u s g r a v e B l o c k is w e l l e x p o s e d , u n l i k e t h e 
G a w l e r C r a t o n , a n d h a s b e e n e x t e n s i v e l y e x p l o r e d in 
t h e s e a r c h f o r m i n e r a l s , e s p e c i a l l y n i c k e l , w i t h t h e 
r e s u l t t h a t i t s c o m p l e x t e c t o n i c h i s t o r y is k n o w n i n 
s o m e d e t a i l . I t c o v e r s a n e a s t - s t r i k i n g e l o n g a t e a r e a of 
8 0 0 0 0 k m 2 , a n d g r a v i t y e v i d e n c e s u g g e s t s t h a t i t e x ­
t e n d s t o t h e n o r t h e a s t u n d e r t h e G r e a t A r t e s i a n B a s i n 
( L o n s d a l e & F l a v e l l e , 1 9 6 8 ) . T h e e a s t e r n e n d of t h e 
b l o c k m a y h a v e b e e n t h e b a s e m e n t o f t h e n o r t h e r n p a r t 
o f t h e A d e l a i d e G e o s y n c l i n e ( W o p f n e r , 1 9 6 9 ) . 

T h e M u s g r a v e - M a n n M e t a m o r p h i c s a r e g n e i s s e s , 
g r a n u l i t e s , a n d q u a r t z i t e s d e r i v e d f r o m a p r e d o m i n a n t l y 
s i l t y s e d i m e n t a r y s e q u e n c e m e t a m o r p h o s e d 1 6 5 0 m . y . 
a g o ( W e b b , 1 9 7 3 ) , c o n t e m p o r a n e o u s l y w i t h t h e 
K i m b a n O r o g e n y o f t h e G a w l e r C r a t o n ( T h o m s o n , 
1 9 7 5 b ) . D i s t i n c t n o r t h e r l y t o n o r t h e a s t e r l y t r e n d s o f 
f o l i a t i o n s a n d r e l i c t s e d i m e n t a r y s t r u c t u r e s i n t h e s o u t h 
o f t h e b l o c k w e r e p r o b a b l y i n i t i a t e d d u r i n g t h i s o r o ­
g e n y . T h e w i d e s p r e a d K u l g e r a n g r a n i t e s w e r e e m p l a c e d 
1 1 0 0 t o 1 1 4 0 m . y . a g o ( T h o m p s o n , 1 9 7 5 b ) , a n d , a f t e r 
a p h a s e o f u p l i f t a n d e r o s i o n , a t h i c k v o l c a n i c / s e d i ­
m e n t a r y p i l e — t h e B e n t l e y S u p e r g r o u p ( D a n i e l s , 
1 9 7 1 a , b ) — a c c u m u l a t e d i n t h e w e s t o f t h e b l o c k , a n d 
t h e G i l e s C o m p l e x m a f i c s a n d u l t r a m a f i c s i n t r u d e d t h e 
M u s g r a v e - M a n n M e t a m o r p h i c s a l o n g d e e p c r u s t a l 
f r a c t u r e s i n a n e a s t - w e s t b e l t a c r o s s t h e b l o c k ( S p r i g g & 
W i l s o n , 1 9 5 8 ; N e s b i t t & T a l b o t , 1 9 6 6 ) . B a s i c s i l ls a n d 
d y k e s w a r m s w i t h n o r t h w e s t e r l y t o w e s t e r l y t r e n d s a r e 
t h o u g h t t o b e r e l a t e d t o t h e G i l e s C o m p l e x . M a j o r 
t e c t o n i s m c o n t i n u e d , a s d e e p g r a n u l i t e b o d i e s w e r e 
p u s h e d f r o m t h e s o u t h a l o n g t h e W o o d r o f f e T h r u s t , 
a n d d e e p g r a b e n s — l a t e r f i l led w i t h u p t o 6 0 0 0 m of 
C a m b r i a n ? e l a s t i c s — d e v e l o p e d i n t h e L e v e n g e r a n d 
M o o r i l y a n n a a r e a s . S u b s e q u e n t t e c t o n i s m w a s m i l d , 
c o n s i s t i n g p r i n c i p a l l y o f u p l i f t i n t h e C a r b o n i f e r o u s 
d u r i n g t h e A l i c e S p r i n g s O r o g e n y , a n d r e n e w e d u p l i f t 
o f t h e h i g h l a n d c h a i n s in t h e l a t e C a i n o z o i c ( T h o m s o n , 
1 9 7 5 b ) . 

D e n s i t y i n f o r m a t i o n f o r t h e M u s g r a v e B l o c k is 
r e a d i l y a v a i l a b l e : d a t a s u p p l i e d b y t h e S o u t h A u s t r a ­
l i a n D e p a r t m e n t o f M i n e s a r e s u m m a r i s e d i n A p p e n d i x 
D 3 . 

Officer Basin 

T h e Off icer B a s i n ( P l a t e D 2 ) is a n e x t e n s i v e i n t r a ­
c r a t o n i c b a s i n o f P r o t e r o z o i c a n d P a l a e o z o i c s e d i ­
m e n t s . M o s t o f t h e b a s i n l ies i n W e s t e r n A u s t r a l i a ; 
o n l y t h e e a s t e r n p a r t , a n e a s t - t r e n d i n g a s y m m e t r i c 
b a s e m e n t t r o u g h s o u t h o f t h e M u s g r a v e B l o c k , l i e s i n 
S o u t h A u s t r a l i a . T h e e a s t e r n Off icer B a s i n w a s f irs t 
r e v e a l e d b y t h e r e s u l t s o f a n a e r o m a g n e t i c s u r v e y 
( Q u i l t y & G o o d e v e , 1 9 5 8 ) . T h i s s u r v e y w a s f o l l o w e d 
b y a n u m b e r o f g e o p h y s i c a l a n d d r i l l i n g s u r v e y s ( E x o i l 
P t y L t d , 1 9 6 2 , 1 9 6 3 , 1 9 6 4 ; M u m m e , 1 9 6 3 a ; C o n t i n e n ­
t a l O i l C o . , 1 9 6 5 , 1 9 6 7 a , 1 9 6 7 b , 1 9 6 8 ; M o o r c r o f t , 
1 9 6 9 ; M u r u m b a O i l N L , 1 9 7 0 ) w h i c h d e t e r m i n e d t h e 
o v e r a l l s t r u c t u r e o f t h e b a s i n , a n d t h e c h a r a c t e r a n d 
a g e o f t h e s e d i m e n t s . K r i e g ( 1 9 6 9 ) h a s r e v i e w e d t h e 
g e o l o g y o f t h e e a s t e r n Off ice r B a s i n . 

T o t h e n o r t h , t h e b a s i n is s e p a r a t e d f r o m t h e M u s ­
g r a v e B l o c k b y f a u l t s , b u t e l s e w h e r e t h e b o u n d a r i e s 
a r e n o t r e a d i l y d e f i n a b l e . T e n u o u s g r a v i t y e v i d e n c e 
s u g g e s t s a p o s s i b l e l i n k b e t w e e n t h e Of f ice r a n d E r o -
m a n g a B a s i n s in t h e r e g i o n o f W I N T I N N A ( P l a t e D l ) , 
a n d t h e W e s t e r n A u s t r a l i a n p a r t of t h e b a s i n m a y b e 
c o n t i n u o u s w i t h t h e C a n n i n g B a s i n . T h e r e l a t i o n b e ­
t w e e n t h e Off icer a n d E u c l a B a s i n s is u n c e r t a i n , b u t 
it is s p e c u l a t e d t h a t t h e P r o t e r o z o i c Off icer B a s i n 
s e d i m e n t s m a y e x t e n d s o u t h w a r d s u n d e r t h e p o s t - O r d o -
v i c i a n s e d i m e n t s o f t h e E u c l a B a s i n . T h e Off icer B a s i n 
m a y h a v e b e e n l i n k e d t o t h e A m a d e u s B a s i n , n o r t h 
of t h e M u s g r a v e B l o c k , d u r i n g t h e O r d o v i c i a n ( K r i e g , 
1 9 6 9 ) . 

D e v e l o p m e n t o f t h e Of f i ce r B a s i n in S o u t h A u s t r a l i a 
e v i d e n t l y m i g r a t e d e a s t w a r d s w i t h t i m e : t h e P a l a e o z o i c 
s e d i m e n t s t h i c k e n f r o m less t h a n 1 0 0 0 m i n t h e w e s t 
t o a t l e a s t 2 9 0 0 m i n t h e e a s t . T h e t w o p a r t s o f t h e 
e a s t e r n Off icer B a s i n m a y b e s e p a r a t e d b y a b a s e m e n t 
t o p o g r a p h i c f e a t u r e . 

S t r u c t u r a l l y , t h e S o u t h A u s t r a l i a n p a r t o f t h e b a s i n 
is a n e l o n g a t e t r o u g h o f v a r y i n g w i d t h . T h e s u r f a c e 
a x i s s t r i k e s w e s t - s o u t h w e s t i n t h e e a s t o f t h e b a s i n , b u t 
s w i n g s a r o u n d t h e s o u t h e r n m a r g i n o f t h e M u s g r a v e 
B l o c k a n d a s s u m e s a w e s t - n o r t h w e s t e r l y o r i e n t a t i o n j u s t 
e a s t o f t h e W e s t e r n A u s t r a l i a n b o r d e r . T h e e a s t e r n 
p a r t o f t h e b a s i n is a s y m m e t r i c i n s e c t i o n , w i t h t h e 
b a s e m e n t r i s i n g s h a r p l y t o w a r d t h e M u s g r a v e B l o c k 
i n t h e n o r t h b u t g e n t l y t o w a r d s t h e G a w l e r B l o c k i n 
t h e s o u t h e a s t . A c u r r e n t h y p o t h e s i s d e s c r i b e s t h e b a s i n 
as a t r o u g h b o u n d e d b y a h i n g e i n t h e s o u t h e a s t , a n d 
b y n o r m a l f a u l t s i n t h e n o r t h . 

L i t t l e i n f o r m a t i o n is a v a i l a b l e o n t h e c o m p o s i t i o n 
o f t h e b a s e m e n t ; e x p o s e d g r a n u l i t e i n s o u t h e a s t e r n 
E V E R A R D s u g g e s t s t h a t a t l e a s t p a r t o f t h e b a s e m e n t 
is c o m p o s e d o f g r a n u l i t e . 

D e n s i t y d a t a o n t h e Of f ice r B a s i n s e d i m e n t s , d e t e r ­
m i n e d f r o m m e a s u r e m e n t s o n d r i l l h o l e s a m p l e s ( C o n ­
t i n e n t a l O i l C o . , 1 9 6 7 a , 1 9 6 8 ) , a r e s u m m a r i s e d i n 
A p p e n d i x D 3 . 

Eucla Basin 

T h i s a c c o u n t is d e r i v e d l a r g e l y f r o m L o w r y ( 1 9 7 0 ) . 
T h e E u c l a B a s i n is a l a r g e a r c u a t e b a s i n c o v e r i n g 

a b o u t 1 7 6 0 0 0 k m - o n s h o r e . I t is b o u n d e d t o t h e w e s t 
b y t h e A l b a n y - F r a s e r P r o v i n c e , t o t h e e a s t b y t h e 
G a w l e r B l o c k , a n d t o t h e n o r t h b y t h e Off icer B a s i n 
( P l a t e D 2 ) . I t s s o u t h e r n b o u n d a r y l ies b e y o n d t h e 
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c o a s t l i n e in t h e G r e a t A u s t r a l i a n B i g h t , a n d is n o t we l l 
d e f i n e d . M o s t o f t h e b a s i n is c o v e r e d b y a n a r i d l i m e ­
s t o n e p l a t e a u t h a t s l o p e s g e n t l y s e a w a r d s f r o m a n 
a l t i t u d e of a b o u t 2 4 0 m in t h e n o r t h t o 6 0 t o 1 2 0 m 
in t h e s o u t h . T h e l i m e s t o n e is l a r g e l y r e s p o n s i b l e fo r 
t h e f e a t u r e l e s s n a t u r e of t h e N u l l a r b o r P l a i n . 

T h e b a s i n is t h o u g h t t o h a v e e v o l v e d t h r o u g h s u b ­
s i d e n c e d u r i n g t h e M e s o z o i c . It is u n u s u a l l y s h a l l o w 
f o r a b a s i n o f s u c h l a r g e a r e a l e x t e n t . T h e a v e r a g e 
d e p t h is e s t i m a t e d t o b e a b o u t 6 0 0 m o n s h o r e a n d 
1 0 0 0 m o f f s h o r e . L o w r y ( 1 9 7 0 ) n o t e d t h a t t h e b a s i n 
is a g o o d e x a m p l e of a n e p e i r o g e n i c b a s i n as it l ies 
o n t h e e d g e o f a c o n t i n e n t , h a s n o v o l c a n i c s , s h o w s 
v i r t u a l l y n o f o l d i n g o r f a u l t i n g , a n d h a s a l o w r a t i o 
o f m a x i m u m d e p t h t o a r e a . T e c t o n i c d e f o r m a t i o n h a s 
b e e n m i l d : g e n t l e d o w n w a r p i n g f r o m t h e C r e t a c e o u s 
t o e a r l y M i o c e n e w a s f o l l o w e d b y up l i f t , s l igh t t i l t i ng , 
a n d m i n o r f a u l t i n g . 

R e c e n t g e o p h y s i c a l w o r k in t h e S o u t h A u s t r a l i a n 
p a r t of t h e b a s i n h a s r e v e a l e d a l a r g e l y p r e - M e s o z o i c 
i n f r a - b a s i n , t h e D e n m a n B a s i n , u p t o 2 4 0 0 m t h i c k . 
T h e e x i s t e n c e o f th i s t r o u g h w a s c o n f i r m e d b y M a l l a b i e 
N o . 1 we l l ( O u t b a c k Oi l N L , 1 9 6 9 ) , w h i c h p a s s e d 
t h r o u g h 2 0 9 m of T e r t i a r y l i m e s t o n e , c l a y , a n d si l t -
s t o n e ; 133 m of C r e t a c e o u s s e d i m e n t s ; 9 9 m of P e r m i a n 
s a n d s t o n e a n d s i l t s t o n e ; 4 8 0 m of C a m b r o - O r d o v i c i a n ? 
s a n d s t o n e a n d s i l t s t o n e ; 2 8 9 m of v o l c a n i c s ( t e n t a t i v e l y 
d a t e d as e a r l y A d e l a i d e a n b y T h o m s o n , 1 9 7 0 ) ; a n d 
1 3 4 m of p r o b a b l e P r o t e r o z o i c s a n d s t o n e . A b a s e m e n t 
of g r a n i t i c g n e i s s w a s e n c o u n t e r e d at a d e p t h o f 
1 3 4 0 m . G r a v i t y a n d m a g n e t i c e v i d e n c e s u g g e s t t h a t 
t h e D e n m a n B a s i n e x t e n d s t o t h e n o r t h e a s t , p o s s i b l y 
as f a r a s t h e A r c k a r i n g a B a s i n ( W o p f n e r , 1 9 7 0 ) . 

D e n s i t y d a t a f o r t h e E u c l a B a s i n , t a k e n f r o m t h e 
d e n s i t y log of t h e M a l l a b i e we l l ( A p p e n d i x F i g . D 4 ) , 
a r e i n c l u d e d in A p p e n d i x D 3 . 

D3. PREVIOUS GEOPHYSICAL RESULTS 
O n l y a s m a l l a m o u n t o f g e o p h y s i c a l w o r k h a s p r e ­

v i o u s l y b e e n c a r r i e d o u t w i t h i n t h e s u r v e y a r e a , 
m a i n l y b y p r i v a t e c o m p a n i e s , b u t a l s o b y t h e S o u t h 
A u s t r a l i a n D e p a r t m e n t of M i n e s a n d B M R . A p a r t f r o m 
a e r o m a g n e t i c w o r k , t h e g e o p h y s i c a l s u r v e y s w i t h i n t h e 
a r e a h a v e g e n e r a l l y b e e n of r e l a t i v e l y s m a l l a r e a l e x ­
t e n t . O n l y t h o s e o f s u b s t a n t i a l s i ze o r w i t h r e s u l t s t h a t 
a r e i m p o r t a n t t o t h e i n t e r p r e t a t i o n o f r e s u l t s f r o m t h e 
1 9 7 0 s u r v e y a r e s u m m a r i s e d h e r e . 

Gravity surveys 

S e v e r a l g r a v i t y s u r v e y s h a v e b e e n c o n d u c t e d w i t h i n 
o r n e a r t h e s u r v e y a r e a . T h e y a r e l i s t ed in A p p e n d i x 
D 4 a n d t h e i r l o c a t i o n s a r e s h o w n in F i g u r e D 2 . 

R o w a n ( 1 9 6 8 ) i n t e r p r e t e d r e g i o n a l g r a v i t y r e s u l t s 
o v e r p a r t o f t h e M u s g r a v e B l o c k , a n d c o n s i d e r e d t h e 
m a j o r h i g h l o c a t e d t h e r e t o r e p r e s e n t a n e x t e n s i o n of 
t h e A n k e t e l l G r a v i t y R i d g e ( F l a v e l l e & G o o d s p e e d , 
1 9 6 2 ) . L o c a l g r a v i t y h i g h s t h a t c o i n c i d e w i t h o u t c r o p ­
p i n g u l t r a m a f i c s a r e s u p e r i m p o s e d o n t h e r e g i o n a l 
h i g h , i n d i c a t i n g t h a t ' t h e o u t c r o p p i n g a r e a s of b a s i c 
r o c k a r e t h e s u r f a c e e x p r e s s i o n s of a p o p h y s e s e m a n a t ­
i n g f r o m a l a r g e r b o d y a t d e p t h ' ( R o w a n , 1 9 6 8 ) . T h i s 
l e d R o w a n t o t h e c o n c l u s i o n t h a t t h e g r a v i t y h i g h is 
c a u s e d p r i m a r i l y b y a m a j o r c r u s t a l f e a t u r e w i t h l o c a l 
p e a k s b e i n g d u e t o d e n s e h i g h - l e v e l i n t r u s i o n s of t h e 
G i l e s C o m p l e x . 

G u n s o n & v a n d e r L i n d e n ( 1 9 5 6 ) c o n d u c t e d r e g i o n a l 
g r a v i t y t r a v e r s e s a c r o s s t h e E u c l a B a s i n — a l o n g t h e 
E y r e H i g h w a y a n d t h e T r a n s - C o n t i n e n t a l R a i l w a y — 
a n d r e v e a l e d 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 
w i t h i r r e g u l a r l y s p a c e d loca l h i g h s o v e r t h e a r e a o f 
t h e E u c l a B a s i n . T h e y c o n s i d e r e d t h e a n o m a l i e s t o b e 
m a i n l y t h e e x p r e s s i o n s of d e n s i t y v a r i a t i o n s w i t h i n t h e 
b a s e m e n t . T h e s u r v e y a l s o r e v e a l e d a m a j o r h i g h o f 
+ 2 0 m G a l s o n t h e e a s t e r n e d g e o f N U L L A R B O R , 
a n d a n e x t e n s i v e l o w of - 6 0 m G a l s e x t e n d i n g e a s t ­
w a r d s f r o m n o r t h o f F o w l e r s B a y t o C e d u n a . T h e l o w 
c o r r e s p o n d s t o a n a r e a o f y o u n g e r g r a n i t e s . T h e i n t e r ­
p r e t a t i o n o f t h e g r a v i t y r e s u l t s o n a t r a v e r s e o n t h e r o a d 
f r o m C o l o n a H o m e s t e a d t o M a r a l i n g a b y K e r r - G r a n t 
& P e g u m ( 1 9 5 4 ) s u g g e s t s t h e p r e s e n c e in n o r t h e a s t 
O O L D E A of a t r o u g h of a t l ea s t 9 0 0 m of s e d i m e n t s 
f l a n k e d o n t h e w e s t b y 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 . 
T h e s o u t h e r n e x t e n s i o n o f t h e t r o u g h w a s n o t c l e a r l y 
r e s o l v e d , b u t a p p e a r s t o b e c o m e s h a l l o w e r . T h e E u c l a 
B a s i n s u r v e y ( O u t b a c k Oi l N L , 1 9 6 5 ) c o v e r e d p a r t s o f 

C O O M P A N A , C O O K , O O L D E A , a n d N U L L A R B O R , 
a n d d e l i n e a t e d a b r o a d n o r t h w e s t - t r e n d i n g B o u g u e r 
a n o m a l y l o w c l o s e l y p a r a l l e l i n g m a j o r p h o t o g e o l o g i c a l 
f e a t u r e s . I n a d d i t i o n a s m a l l e r n o r t h e a s t - t r e n d i n g g r a v i t y 
d e p r e s s i o n w a s r e v e a l e d in t h e e a s t of C O O M P A N A ; 
s u b s e q u e n t d r i l l i n g of M a l l a b i e N o . 1 ( F i g . D 3 ) h a s 
s h o w n t h a t it c o r r e s p o n d s t o a t r o u g h o f m a i n l y P a l a e o ­
z o i c a n d U p p e r P r o t e r o z o i c s e d i m e n t s . T h e r e s u l t s o f 
t h e E u c l a B a s i n g r a v i t y s u r v e y ( O u t b a c k O i l N L , 1 9 6 5 ) 
h a v e b e e n i n c l u d e d w i t h t h e r e s u l t s of B M R ' s g r a v i t y 
s u r v e y of w e s t e r n S o u t h A u s t r a l i a ( P l a t e D l ) . 

M u m m e ' s ( 1 9 6 3 a ) g r a v i t y t r a v e r s e a c r o s s t h e Off icer 
B a s i n a n d M u s g r a v e R a n g e s r e v e a l e d a m a j o r B o u g u e r 
a n o m a l y l o w of — 1 0 0 m G a l t h a t c o i n c i d e d w i t h t h e 
t h e n k n o w n b a s i n a l a x i s . 

I n t h e e a s t e r n p a r t of t h e Off icer B a s i n , c o m b i n e d 
s e i s m i c a n d g r a v i t y s u r v e y s w e r e c a r r i e d o u t b y b o t h 
t h e S o u t h A u s t r a l i a n D e p a r t m e n t of M i n e s ( M o o r c r o f t , 
1 9 6 9 ) a n d C o n t i n e n t a l Oi l C o m p a n y ( 1 9 6 7 b ) ; g r a v i t y 
o b s e r v a t i o n s w e r e m a d e a t s e i s m i c s h o t - p o i n t s . I n b o t h 
s u r v e y s , t h e r e w a s a h i g h d e g r e e of c o r r e l a t i o n b e t w e e n 
B o u g u e r a n o m a l i e s a n d s t r u c t u r e s d e r i v e d f r o m t h e 
s e i s m i c r e s u l t s . M o o r c r o f t c o n c l u d e d t h a t fu l l - s ca l e 
g r a v i t y c o v e r a g e of t h e e n t i r e b a s i n c o u l d b e a v a l u a b l e 
a id in l o c a t i n g f u r t h e r s t r u c t u r e s . M u r u m b a Oi l N L 
( 1 9 7 0 ) c o n d u c t e d a h e l i c o p t e r g r a v i t y s u r v e y o v e r 
L I N D S A Y , E V E R A R D , e a s t e r n W E L L S , a n d w e s t e r n 
G I L E S ; it r e v e a l e d a n e x t e n s i v e n e g a t i v e a n o m a l y , a s 
l o w a s — 1 4 5 m G a l , t h a t c o i n c i d e d w i t h t h e e a s t e r n 
Off icer B a s i n . T h e c o n t o u r s f r o m t h i s s u r v e y a r e in ­
c l u d e d in P l a t e D l . 

Aeromagnetic surveys 

A e r o m a g n e t i c s u r v e y s f lown w i t h i n o r n e a r t h e B M R 
g r a v i t y s u r v e y a r e a a r e l i s t ed in A p p e n d i x D 4 . T h e 
c o n t o u r s of e s t i m a t e d b a s e m e n t d e p t h fo r t h e s e s u r v e y s 
a r e s h o w n in P l a t e D 3 . 

B M R h a s c o - o p e r a t e d w i t h t h e S o u t h A u s t r a l i a n 
D e p a r t m e n t of M i n e s in a e r o m a g n e t i c s u r v e y s o v e r 
t h e M u s g r a v e B l o c k ( W e l l s , 1 9 6 2 ; T i p p e r , 1 9 6 7 ; 
W a l l e r , 1 9 6 8 ; S h e l l e y & D o w n i e , 1 9 7 1 ) , t h e G a w l e r 
B l o c k ( Q u i l t y , 1 9 6 2 ; W h i t t t e n , 1 9 6 3 ; Y o u n g & G e r d e s , 
1 9 6 6 ) , a n d m o r e r e c e n t l y t h e E u c l a B a s i n ( W a l l e r , 
Q u i l t y , & L a m b o u r n , 1 9 7 2 ; L a m b o u r n , 1 9 7 7 ) ; t h e 
g e n e r a l o b j e c t i v e w a s t o f a c i l i t a t e g e o l o g i c a l i n t e r p r e ­
t a t i o n o f p o o r l y e x p o s e d a r e a s . 
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A s u r v e y o f t h e e a s t e r n p a r t o f t h e M u s g r a v e B l o c k 
r e v e a l e d a n e a s t e r l y e x t e n s i o n o f t h e M a n n F a u l t 
S y s t e m d i s p l a c e d t o t h e s o u t h b y a n i n t e r p r e t e d n o r t h -
n o r t h w e s t e r l y t r e n d i n g d e x t r a l f a u l t ( W a l l e r , 1 9 6 8 ) 
w i t h a h o r i z o n t a l d i s p l a c e m e n t o f 16 k m a t t h e b o u n ­
d a r y b e t w e e n W O O D R O F F E a n d A L B E R G A . F r o m 
t h e s a m e s u r v e y , a g r a b e n s t r u c t u r e w a s p o s t u l a t e d in 
t h e w e s t o f A B M I N G A . T h e a i m o f a B M R s u r v e y 
t h a t c o v e r e d a s m a l l p a r t o f t h e M A N N - W O O D R O F F E 
a r e a ( T i p p e r , 1 9 6 7 ) w a s t o d e t e r m i n e w h e t h e r t h e 

b a s i c a n d u l t r a b a s i c r o c k s o f t h e G i l e s C o m p l e x a r e 
c o n t i n u o u s b e n e a t h C a i n o z o i c c o v e r . T h e s u r v e y r e s u l t s 
w e r e n o t c o n c l u s i v e a n d t h e i n t e r p r e t a t i o n w a s h a m ­
p e r e d b y l i t h o l o g i c a l v a r i a t i o n s w i t h i n t h e C a i n o z o i c 
c o v e r . T h i s s u r v e y w a s f o l l o w e d b y a d e t a i l e d s u r v e y , 
w i t h 1.6 k m l i n e s p a c i n g , o v e r M A N N , e a s t e r n 
W O O D R O F F E , n o r t h e r n B I R K S G A T E , a n d n o r t h ­
e a s t e r n L I N D S A Y ( S h e l l e y & D o w n i e , 1 9 7 1 ) . T h e 
r e s u l t s o f t h i s s u r v e y w e r e m o r e m e a n i n g f u l , a n d , o n 
t h e b a s i s o f i n f e r r e d b a s i c i n t r u s i o n s a n d s h e a r i n g , a 

52 



|wvoia I 2 5 0 000 mop sheet 

<& Combndge Pendulum Slot. 

A Mogof Secondary Sta'ron 

A hagat Primary Sfofion 

Fig. D 3 . Previous seismic surveys (excluding unsubsidised surveys) and subsidised .wells. 

m a j o r t e c t o n i c f e a t u r e in s o u t h w e s t M A N N w a s i n t e r ­
p r e t e d : t h e a e r o m a g n e t i c r e s u l t s s u g g e s t t h a t t h e 
n o r t h e r n e d g e of t h e Off icer B a s i n is a b o u t 10 k m 
n o r t h o f i t s p r e v i o u s l y i n t e r p r e t e d p o s i t i o n , a n d is in 
f a u l t c o n t a c t w i t h t h e M u s g r a v e B l o c k . 

I n t h e G a w l e r B l o c k , d e t a i l e d g e o p h y s i c a l t r a v e r s e s 
a n d d r i l l i n g o n a e r o m a g n e t i c a n o m a l i e s in S T R E A K Y 
B A Y r e v e a l e d i n t r u d e d p l u g s of g a b b r o ( W h i t t e n , 
1 9 6 3 ) . S t r o n g n o r t h w e s t - t r e n d i n g m a g n e t i c l i n e a m e n t s 
i n t h e n o r t h e a s t o f T A R C O O L A a n d f a r t h e r n o r t h a r e 

d u e t o b a s i c d y k e s t h a t a r e m o r e t h a n 4 0 0 k m l o n g 
a n d a r e c o l l i n e a r w i t h s i m i l a r d y k e su i t e s n o r t h of t h e 
M u s g r a v e B l o c k ( D . B o y d , U n i v e r s i t y of A d e l a i d e , 
p e r s o n a l c o m m u n i c a t i o n 1 9 7 3 ) . T h e s e d y k e s m a y r e ­
f lect a m a j o r s t r u c t u r a l t r e n d in t h e A r c h a e a n b a s e ­
m e n t . 

T h e r e s u l t s of a B M R a e r o m a g n e t i c s u r v e y of t h e 
C O O K , O O L D E A , a n d B A R T O N S h e e t a r e a s ( W a l l e r 
& o t h e r s , 1 9 7 2 ) i n d i c a t e l a r g e p a r a l l e l n e g a t i v e a n o m a ­
l ies t h a t c o i n c i d e w i t h a n o r t h - s t r i k i n g p h o t o g e o l o g i c a l 
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f e a t u r e in t h e w e s t of C O O K a n d w i t h a s h a l l o w b a s e ­
m e n t a c r o s s t h e n o r t h e a s t of O O L D E A , j u s t s o u t h o f 
t h e t r o u g h o f s e d i m e n t s f o u n d b y K e r r - G r a n t & P e g u m 
( 1 9 5 4 ) . A p p a r e n t l y t h e t r o u g h , w h i c h r e p r e s e n t s t h e 
e x t r e m e s o u t h w e s t l i m i t of t h e P e r m i a n A r c k a r i n g a 
B a s i n , is n o t c o n n e c t e d w i t h t h e P e r m i a n D e n m a n 
B a s i n . 

I n a r e p o r t o n t h e r e s u l t s f r o m a f e w w i d e l y s p a c e d 
t r a v e r s e s , Q u i l t y & G o o d e v e ( 1 9 5 8 ) s u g g e s t e d t h a t 
b a s e m e n t d e p t h s e x c e e d 6 0 0 m in a r e g i o n w h i c h is 
n o w r e g a r d e d a s p a r t o f t h e Off icer B a s i n : s o u t h e r n 
B I R K S G A T E , s o u t h e r n L I N D S A Y , N O O R I N A , a n d 
W E L L S . A 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 b y 
E x o i l ( 1 9 6 4 ) s h o w e d t h e Off icer B a s i n t o b e a b r o a d 
t r o u g h w i t h 1 8 0 0 m of n o n - m a g n e t i c m a t e r i a l a l o n g a 
h i n g e - l i n e f o r m i n g t h e s o u t h e r n f l ank , a n d w i t h 4 8 0 0 m 
of s e d i m e n t n e a r t h e n o r t h e r n e d g e o f t h e t r o u g h , w h i c h 
is a p p a r e n t l y f a u l t e d a g a i n s t t h e M u s g r a v e B l o c k . T h e 
m a g n e t i c c o n t o u r s r e v e a l a n o r t h - t r e n d i n g h i g h , 1 0 0 k m 
l o n g , c r o s s i n g t h e j u n c t i o n o f t h e t w o m a j o r s t r i k e 
t r e n d s o f t h e S o u t h A u s t r a l i a n p o r t i o n o f t h e Off icer 
B a s i n . T h e b r e a d t h a n d a m p l i t u d e o f t h e a n o m a l y s u g ­
g e s t a h i g h l y m a g n e t i c i n t r a b a s e m e n t s o u r c e a n d m a y 
re f lec t a m a j o r t e c t o n i c f e a t u r e ( D . B o y d , U n i v e r s i t y of 
A d e l a i d e , p e r s o n a l c o m m u n i c a t i o n 1 9 7 3 ) . 

Seismic surveys 
S e v e r a l s e i s m i c s u r v e y s h a v e b e e n c a r r i e d o u t w i t h i n 

t h e s u r v e y a r e a . T h e y a r e l i s t ed in A p p e n d i x D 4 a n d 
t h e i r l o c a t i o n s a r e s h o w n in F i g u r e D 3 . 

T h e S e r p e n t i n e L a k e s s u r v e y in w e s t e r n B I R K S ­
G A T E a n d N O O R I N A i n d i c a t e d a s e d i m e n t a r y t h i c k ­
n e s s o f u p t o 5 .2 k m ( C o n t i n e n t a l Oi l C o . , 1 9 6 5 ) . T h e 
e a s t e r n Of f ice r B a s i n s u r v e y s g a v e s i m i l a r t h i c k n e s s e s 
f a r t h e r e a s t ( M o o r c r o f t , 1 9 6 9 ; C o n t i n e n t a l Oi l C o . , 
1 9 6 7 b ) . 

K e n d a l l ( 1 9 6 5 ) r e p o r t e d o n a r e c o n n a i s s a n c e s e i s m i c 
r e f r a c t i o n s u r v e y in t h e S o u t h A u s t r a l i a n p o r t i o n o f 
t h e E u c l a B a s i n . T h r e e r e f r a c t o r s w e r e r e c o r d e d : t w o 
i n t h e v e l o c i t y r a n g e 4 . 4 2 - 5 . 0 3 k m / s , a n d a n o t h e r a t 
5 . 6 4 - 6 . 1 0 k m / s , w h i c h m a y b e s i m i l a r t o a 6 . 0 5 k m / s 
r e f r a c t o r m e a s u r e d o n P r o t e r o z o i c o u t c r o p s n e a r M o u n t 
D a v i e s b y T u r p i e ( 1 9 6 7 ) . T h e r e s u l t s r e v e a l a n o r t h ­
w e s t - t r e n d i n g b a s e m e n t t r o u g h a b o u t 1.5 k m d e e p . 

M i l t o n ( 1 9 6 9 a , b ) h a s r e p o r t e d o n e x t e n s i v e s e i s m i c 
i n v e s t i g a t i o n s in t h e r e l a t i v e l y s h a l l o w A r c k a r i n g a 
B a s i n , t o t h e ea s t o f t h e B M R g r a v i t y s u r v e y a r e a . T h e 
b a s i n is u n d e r l a i n b y g r a n i t i c b a s e m e n t o f t h e G a w l e r 
C r a t o n , f r o m w h i c h a r e f r a c t i o n v e l o c i t y o f a b o u t 5 .7 
k m / s w a s o b t a i n e d c o n s i s t e n t l y f r o m m a n y s e p a r a t e 
r e f r a c t i o n p ro f i l e s . C o u p l e d w i t h d e n s i t y d a t a f o r b a s e ­
m e n t r o c k s , o b t a i n e d b y t h e S o u t h A u s t r a l i a n D e p a r t ­
m e n t o f M i n e s f o r s t r a t i g r a p h i c w e l l s w i t h i n t h e A r c ­
k a r i n g a B a s i n ( A p p e n d i x D 3 ) , t h i s s u g g e s t s a u n i f o r m 
g r a n i t i c b a s e m e n t t h r o u g h o u t t h e a r e a . M e t a m o r p h i c 

r o c k s in a d j o i n i n g a r e a s s h o w h i g h e r v e l o c i t i e s t h a n 
g r a n i t i c b a s e m e n t , w i t h a n u p p e r l im i t o f 7 . 0 k m / s . 
I n W I N T I N N A t h e c o i n c i d e n c e o f g r a v i t y h i g h s w i t h 
a r e a s of g e n e r a l l y u n d i s t u r b e d m a g n e t i c f ield, a n d t h e 
p r e s e n c e of a h i g h - v e l o c i t y ( 6 . 1 4 k m / s ) r e f r a c t o r , 
s u g g e s t t h e p r e s e n c e of d e n s e c a r b o n a t e s e q u e n c e s i n 
t h e b a s i n ( M i l t o n , 1 9 6 9 b ) . S t r a t i g r a p h i c d r i l l i n g h a s 
c o n f i r m e d t h i s ( M i l t o n , 1 9 7 0 ) . 

A s h a l l o w s e i s m i c r e f r a c t i o n s u r v e y a t M a r a l i n g a 
( W i e b e n g a & H a w k i n s , 1 9 5 6 ) i n d i c a t e d a b a s e m e n t r e ­
f r a c t i o n v e l o c i t y of 5 .8 k m / s , a n d a m a x i m u m d e p t h 
t o b a s e m e n t o f 5 5 0 m . T h e b a s e m e n t d e n s i t y w a s e s t i ­
m a t e d t o b e 2 . 7 g / c m : ! . 

D e e p c r u s t a l s t u d i e s h a v e b e e n u n d e r t a k e n in S o u t h 
A u s t r a l i a b y r e c o r d i n g r e f r a c t e d a r r i v a l s f r o m n u c l e a r 
e x p l o s i o n s a t E m u in 1 9 5 3 , a n d a t M a r a l i n g a in 
1 9 5 6 - 5 7 ( D o y l e & E v e r i n g h a m , 1 9 6 4 ) . R e c o r d i n g s 
f r o m t h e E m u e x p l o s i o n w e r e m a d e b y B M R a t 
W o o m e r a a n d T a l l a r i n g a ; t h e y i n d i c a t e a g r a n i t i c l a y e r 
v e l o c i t y o f 6 . 3 k m / s ( D o y l e , 1 9 5 4 ) . T h e 1 9 5 6 M a r a ­
l i n g a t e s t s w e r e m o r e e x t e n s i v e , a n d r e c o r d i n g s w e r e 
m a d e a t 6 s t a t i o n s e x t e n d i n g s o u t h t o F o w l e r s B a y 
a n d at a s t a t i o n m i d w a y b e t w e e n F o w l e r s B a y a n d 
C e d u n a . T h e r e s u l t s r e v e a l e d a 6 .3 k m / s g r a n i t i c l a y e r 
a t a d e p t h o f 1 t o 2 k m . F o r a n ' a v e r a g e ' c r u s t ( B i r c h , 
1 9 5 8 ) , 6 . 3 k m / s is c o n s i d e r e d a n u p p e r v e l o c i t y l im i t 
f o r g r a n i t i c m a t e r i a l , a n d s u c h v e l o c i t i e s a r e g e n e r a l l y 
e n c o u n t e r e d a t d e p t h s of 1 0 t o 1 5 k m . 

T h e 1 9 5 7 M a r a l i n g a t e s t s w e r e r e c o r d e d a t C e d u n a , 
a n d f a r t h e r s o u t h e a s t o n t h e E y r e P e n i n s u l a a t t h r e e 
s t a t i o n s — M i n n i p a , L o c k , a n d T u m b y B a y — 4 5 0 t o 
7 0 0 k m f r o m t h e t e s t s i t e . A s e r i e s o f r e c o r d i n g s t a ­
t i o n s w i t h offsets o f u p t o 1 2 0 0 k m w a s a l s o e s t a b l i s h e d 
a l o n g t h e E y r e H i g h w a y t o K a l g o o r l i e . M a n t l e w a v e 
r e f r a c t i o n s i n d i c a t e d a m a n t l e P - w a v e v e l o c i t y o f 8 . 0 5 
k m / s b e n e a t h t h e G a w l e r C r a t o n . T h i s is l o w e r t h a n 
t h e m a n t l e v e l o c i t i e s of b o t h 8 .21 k m / s r e c o r d e d in 
W e s t e r n A u s t r a l i a a n d 8 . 1 6 k m / s e s t i m a t e d in e a s t e r n 
A u s t r a l i a ( D o y l e & E v e r i n g h a m , 1 9 6 4 ) . M a n t l e d e p t h s 
a r e e s t i m a t e d t o b e 3 5 t o 3 9 k m . T h i s a g r e e s w i t h 
e s t i m a t e s m a d e f r o m g r a v i t y d a t a o b s e r v e d a l o n g l o n g i ­
t u d e 1 3 1 ° E ( M u m m e , 1 9 6 3 b ) . 

T h e p r e s e n c e o f a n i n t e r m e d i a t e 6 . 5 - 7 . 0 k m / s l a y e r 
w a s n o t e s t a b l i s h e d b y a n y o f t h e r e c o r d i n g s , a n d D o y l e 
& E v e r i n g h a m ( 1 9 6 4 ) c o n c l u d e d t h a t it m a y b e p r e s e n t , 
b u t t h i n . U s i n g s t a n d a r d n o m o g r a m s f o r s e i s m i c r e ­
f r a c t i o n b l i n d - z o n e p r o b l e m s ( H a w k i n s & M a g g s , 
1 9 6 1 ) , a m a x i m u m l i k e l y t h i c k n e s s o f t h e i n t e r m e d i a t e 
l a y e r c a n b e c a l c u l a t e d : a s s u m i n g a d e p t h t o m a n t l e 
o f 3 7 k m c a l c u l a t e d f r o m t h e s e i s m i c r e f r a c t i o n r e s u l t s 
( n o i n t e r m e d i a t e l a y e r e s t a b l i s h e d ) , t h e m a x i m u m 
t h i c k n e s s f r o m t h e n o m o g r a m of a n i n t e r m e d i a t e l a y e r 
w i t h a v e l o c i t y o f 7 . 0 k m / s w o u l d b e 16 k m a n d t h e 
t o t a l d e p t h t o t h e m a n t l e w o u l d b e 4 2 k m . 

D4. DESCRIPTION AND INTERPRETATION OF GRAVITY RESULTS 
G r a v i t y c o n t o u r s f r o m t h e B M R s u r v e y a n d f r o m 

s u r v e y s b y t h e S o u t h A u s t r a l i a n D e p a r t m e n t o f M i n e s 
a n d p r i v a t e c o m p a n i e s a r e s h o w n in P l a t e D l . A l l t h e 
m a j o r g r a v i t y f e a t u r e s h a v e b e e n o u t l i n e d , b u t o n l y 
t h o s e w i t h i n o r c l o s e l y r e l a t e d t o t h e p r e s e n t s u r v e y 
a r e a a r e d e s c r i b e d b e l o w ; t h e n o m e n c l a t u r e of g r a v i t y 
f e a t u r e s is b r i e f ly e x p l a i n e d in P a r t A of t h i s B u l l e t i n 
( p p . 6 - 7 ) . 

T h e c o n t o u r m a p h a s b e e n p a r t i t i o n e d in s u c h a 
w a y a s t o s i m p l i f y t h e d e s c r i p t i o n a n d i n t e r p r e t a t i o n 
o f g r a v i t y f e a t u r e s , a n d t o e m p h a s i s e t h e o v e r a l l c o n ­

t o u r p a t t e r n . L a r g e a r e a s , u s u a l l y o f f a i r l y s i m p l e s h a p e , 
w i t h i n w h i c h t h e g r a v i t y field is c h a r a c t e r i s e d b y u n i ­
f o r m g r a v i t y l e v e l , r e g i o n a l c o n t o u r p a t t e r n , o r d e g r e e 
o f c o n t o u r d i s t u r b a n c e a r e t e r m e d g r a v i t y p r o v i n c e s . 
G r a v i t y u n i t s a r e s u b d i v i s i o n s o f p r o v i n c e s . 

E a c h p r o v i n c e is d e s c r i b e d b r ie f ly a n d a p r e l i m i n a r y 
i n t e r p r e t a t i o n is g i v e n . S i n c e m o r e t h a n o n e e x p l a n a t i o n 
f o r a g r a v i t y f e a t u r e is p o s s i b l e , p l a u s i b l e a l t e r n a t i v e s 
a r e s o m e t i m e s p r e s e n t e d . T h e i n t e r p r e t a t i o n s m a y e v e n ­
t u a l l y b e t e s t e d b y d r i l l i n g o r b y o t h e r g e o p h y s i c a l s u r ­
v e y s . P a u c i t y o f d e n s i t y i n f o r m a t i o n , a n d d e n s i t y v a r i -
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Province 
Derivation 
of name Unit Derivation of name 

A y e r s R o c k R e g i o n a l G r a v i t y L o w A y e r s R o c k 
B l a c k s t o n e R e g i o n a l G r a v i t y R idge R a n g e T o m k i n s o n G r a v i t y R idge R a n g e 

C r o m b i e G r a v i t y L o w M o u n t a i n 
E r n a b e l l a G r a v i t y R idge Miss ion 

Officer R e g i o n a l G r a v i t y L o w Officer Bas in Bi rksga te G r a v i t y L o w 1:250 0 0 0 Shee t a r e a 
P u r n d o o G r a v i t y L o w Sa l t pans 

N u l l a r b o r R e g i o n a l G r a v i t y Shelf N u l l a r b o r P l a in H u g h e s G r a v i t y T r o u g h R a i l w a y s ta t ion 
D e n m a n G r a v i t y L o w R a i l w a y c a m p 
C o o k G r a v i t y R idge R a i l w a y s ta t ion 
M i d g e n i n g G r a v i t y L o w N a t i v e d a m 
N u r r a r i G r a v i t y R idge L a k e s 
Se rpen t ine L a k e s G r a v i t y Shelf L a k e s 
C o o m p a n a G r a v i t y H i g h R o c k 

Chr i s t i e R e g i o n a l G r a v i t y H i g h M o u n t a i n Y a l a t a G r a v i t y H i g h A b o r i g i n a l reserve 
P id inga G r a v i t y H i g h R o c k ho le 
M u l g a t h i n g G r a v i t y H i g h R o c k s 
Y a r l e G r a v i t y H i g h L a k e s 

W i l g e n a R e g i o n a l G r a v i t y L o w H o m e s t e a d C e d u n a G r a v i t y L o w T o w n s h i p 
l e l l a b i n n a G r a v i t y Ridge R o c k s 
M a l b o o m a G r a v i t y L o w T o w n s h i p 

a b i l i t y w i t h i n i n d i v i d u a l l i t h o l o g i c a l u n i t s , c r e a t e s diffi­
c u l t y in t h e c h o i c e a n d u s e o f a p p r o p r i a t e a v e r a g e d e n ­
s i t i e s ; t h i s l e a d s t o a m b i g u i t y i n t h e i n t e r p r e t a t i o n s . 

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

P l a t e D l s h o w s t h e b o u n d a r i e s of g r a v i t y p r o v i n c e s 
a n d u n i t s i n a n d a r o u n d t h e B M R g r a v i t y s u r v e y a r e a . 
N a m e s o f p r o v i n c e s a n d u n i t s , t o g e t h e r w i t h t h e i r d e r i ­
v a t i o n , a r e g i v e n i n T a b l e D l . 

Ayers Rock Regional Gravity Low 
T h e s u r v e y a r e a c o v e r s o n l y t h e s o u t h e r n m a r g i n 

of t h i s p r o v i n c e , w h i c h w a s first d e f i n e d b y L o n s d a l e & 
F l a v e l l e ( 1 9 6 8 ) . T h e p r o v i n c e h a s b e e n i n t e r p r e t e d as 
t h e e x p r e s s i o n of a t h i c k s e q u e n c e of m a i n l y U p p e r 
P r o t e r o z o i c s e d i m e n t s b o u n d e d t o t h e s o u t h b y a l a r g e 
o v e r t h r u s t , t h e W o o d r o f f e T h r u s t . C r u s t a l d o w n w a r p i n g 
m a y a l s o c o n t r i b u t e t o t h e l o w B o u g u e r a n o m a l y 
f e a t u r e . 

Blackstone Regional Gravity Ridge 
T h i s p r o v i n c e is a b r o a d , s l i g h t l y a r c u a t e b a n d of 

h i g h B o u g u e r a n o m a l y e x t e n d i n g f r o m t h e W a r b u r t o n 
R a n g e a r e a of W e s t e r n A u s t r a l i a t h r o u g h t h e n o r t h ­
w e s t o f S o u t h A u s t r a l i a t o b e y o n d t h e F i n k e R i v e r i n 
t h e N o r t h e r n T e r r i t o r y . I t s w e s t e r n a n d e a s t e r n p a r t s 
w e r e p r e v i o u s l y t e r m e d t h e B l a c k s t o n e R e g i o n a l G r a v i t y 
H i g h a n d t h e F i n k e R e g i o n a l G r a v i t y R i d g e ( D a r b y & 
V a l e , 1 9 6 9 ) . 

T h e p r o v i n c e h a s b e e n d i v i d e d i n t o t h r e e u n i t s . T h e 
Tomkinson Gravity Ridge e x t e n d s i n t o W e s t e r n A u s ­
t r a l i a . I t is a r i d g e o f c o m p l e x c o n t o u r p a t t e r n , 4 0 0 k m 
l o n g a n d 5 0 t o 1 0 0 k m w i d e . L o c a l p o s i t i v e c u l m i n ­
a t i o n s o f u p t o + 6 0 m G a l o c c u r in t h e W e s t e r n A u s ­
t r a l i a n p a r t o f t h e u n i t . T h e Ernabella Gravity Ridge 
e x t e n d s i n a n e a s t - n o r t h e a s t e r l y d i r e c t i o n f r o m t h e s o u t h 
of W O O D R O F F E i n t o t h e N o r t h e r n T e r r i t o r y . I t is 
c h a r a c t e r i s e d b y s m o o t h g r a v i t y re l ief , in c o n t r a s t t o 
t h e T o m k i n s o n G r a v i t y R i d g e . T h e Crombie Gravity 
Low is a n i r r e g u l a r l y s h a p e d s a d d l e t h a t s e p a r a t e s t h e 
t w o o t h e r u n i t s . 

T h e a x i s of t h e B l a c k s t o n e R e g i o n a l G r a v i t y R i d g e 
r o u g h l y c o i n c i d e s w i t h t h e c e n t r a l a x i s o f t h e M u s g r a v e 
B l o c k . H o w e v e r , t h e p r o v i n c e c o v e r s o n l y t h e c e n t r a l 
c o r e o f t h e b l o c k a n d d o e s n o t e x t e n d t o i t s m a r g i n s . 

T h e e a s t e r l y t r e n d of t h e p r o v i n c e is p a r a l l e l t o t h e 
p r e d o m i n a n t s t r i k e d i r e c t i o n o f f a u l t s , b u t c u t s a c r o s s 
t h e m a i n n o r t h e a s t e r l y t r e n d o f t h e g r a n u l i t e s , w h i c h 
c o n s t i t u t e m o s t o f t h e M u s g r a v e B l o c k . T h e m a j o r 
f a u l t s a r e a s s o c i a t e d w i t h m a f i c a n d u l t r a m a f i c i n t r u ­
s i o n s of t h e G i l e s C o m p l e x , p a r t i c u l a r l y i n t h e w e s t . 

F o u r p o s s i b l e g e o l o g i c a l i n t e r p r e t a t i o n s of t h e B l a c k ­
s t o n e R e g i o n a l G r a v i t y R i d g e a r e l i s t e d b e l o w . E a c h 
of t h e s e is e x a m i n e d i n r e l a t i o n t o t h e o b s e r v a t i o n s . 

( 1 ) T h e e l o n g a t e h i g h t h a t c o n s t i t u t e s t h e p r o v i n c e 
is d u e t o d e n s e g r a n u l i t e s m a k i n g u p t h e c e n t r a l 
c o r e of t h e M u s g r a v e B l o c k . R e s i d u a l h i g h s 
s u p e r i m p o s e d o n t h e r e g i o n a l g r a v i t y r i d g e r e ­
flect l o c a l b a s i c b o d i e s o f h i g h d e n s i t y i n t r u d i n g 
t h e g r a n u l i t e c o r e a t h i g h l e v e l . 

( 2 ) T h e T o m k i n s o n G r a v i t y R i d g e , t o t h e w e s t , r e ­
flects a l a r g e b o d y o r s e r i e s o f b o d i e s of i g n e o u s 
i n t r u s i v e s a t d e p t h f r o m w h i c h e m a n a t e l o c a l 
a p o p h y s e s t h a t c r o p o u t a s t h e G i l e s C o m p l e x . 
T h e E r n a b e l l a G r a v i t y R i d g e , t o t h e e a s t , c o r ­
r e s p o n d s t o t h e d e n s e g r a n u l i t e c o r e o f t h e M u s ­
g r a v e B l o c k . 

( 3 ) T h e p r o v i n c e c o i n c i d e s w i t h m a s s i v e b a s i c i n ­
t r u s i o n s i n b o t h t h e e a s t a n d t h e w e s t . L o c a l 
h i g h - l e v e l i n t r u s i o n s i n t h e w e s t p r o d u c e a c o m ­
p l e x g r a v i t y field, w h e r e a s a m o r e e v e n d i s t r i b u ­
t i o n o f i g n e o u s r o c k i n t h e e a s t r e s u l t s i n a 
m o r e s m o o t h l y v a r y i n g g r a v i t y field. 

( 4 ) T h e p r o v i n c e c o r r e s p o n d s t o a n a r e a o f r e ­
l a t i v e l y s h a l l o w c r u s t w h e r e d e n s e r o c k s of t h e 
l o w e r c r u s t a n d u p p e r m a n t l e a r e a n o m a l o u s l y 
c l o s e t o t h e s u r f a c e . L o c a l Highs in t h e T o m k i n ­
s o n G r a v i t y R i d g e a r e c a u s e d b y h i g h - l e v e l b a s i c 
i n t r u s i o n s . 

T h e first h y p o t h e s i s w o u l d a c c o u n t f o r t h e c l o s e 
s p a t i a l r e l a t i o n b e t w e e n t h e B l a c k s t o n e R e g i o n a l G r a v i t y 
R i d g e a n d t h e M u s g r a v e B l o c k , if t h e c e n t r a l c o r e o f 
t h e b l o c k is a p p r e c i a b l y d e n s e r t h a n a l o n g t h e m a r ­
g i n s . H o w e v e r , i t f a i l s t o e x p l a i n t h e d i s p a r i t y b e t w e e n 
g r a v i t y a n d m e t a m o r p h i c t r e n d s , a s t h e p a t t e r n o f d e n ­
s i ty d i s t r i b u t i o n w i t h i n t h e g r a n u l i t e s w o u l d b e u n l i k e l y 
t o d i f fer s i g n i f i c a n t l y f r o m t h e g e n e r a l m e t a m o r p h i c 
s t r u c t u r a l p a t t e r n . T h e first h y p o t h e s i s c a n t h e r e f o r e 
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b e c o n s i d e r e d u n l i k e l y t o b e t h e p r i m a r y c a u s e o f r e ­
g i o n a l l y h i g h B o u g u e r a n o m a l i e s . 

T h e s e c o n d h y p o t h e s i s f a i l s t o e x p l a i n t h e d i s ­
c o r d a n c e o f m e t a m o r p h i c a n d g r a v i t y t r e n d s i n t h e 
E r n a b e l l a G r a v i t y R i d g e . F u r t h e r m o r e , i t f a i l s t o m e e t 
t h e c r i t e r i o n o f s i m p l i c i t y , f o r it i n v o k e s d i f f e r e n t i n ­
t e r p r e t a t i o n s f o r t h e e a s t e r n a n d w e s t e r n p a r t s o f t h e 
g r a v i t y p r o v i n c e . 

T h e t h i r d h y p o t h e s i s is s a t i s f a c t o r y i n s o f a r a s it p r o ­
p o s e s a n e x t e n s i v e i g n e o u s s o u r c e o f h i g h - d e n s i t y 
m a t e r i a l , a n d t h e r e f o r e o v e r c o m e s t h e n e c e s s i t y f o r 
p a r a l l e l i s m o f g r a v i t y a n d m e t a m o r p h i c t r e n d s . I t a c ­
c o u n t s f o r t h e p a r a l l e l i s m o f t h e g r a v i t y r i d g e w i t h 
m a j o r f a u l t s , s i n c e m o s t b a s i c i g n e o u s i n t r u s i o n s a r e 
f a u l t - b o u n d e d . H o w e v e r , w h e r e a s t h e g r a v i t y f ie ld o v e r 
a n i g n e o u s b o d y is u s u a l l y c o m p l e x , g r a v i t y r e l i e f in t h e 
E r n a b e l l a G r a v i t y R i d g e is n o t a b l y s m o o t h . T h i s s u g ­
g e s t s t h a t t h e h i g h B o u g u e r a n o m a l i e s in t h e e a s t of t h e 
g r a v i t y p r o v i n c e a r e u n l i k e l y t o b e d u e t o a p u r e l y i g ­
n e o u s s o u r c e o f h i g h - d e n s i t y m a t e r i a l . 

T h e f o u r t h h y p o t h e s i s is c o n s i s t e n t w i t h a l l t h e o b ­
s e r v a t i o n s . I f a m a n t l e r i d g e b e n e a t h t h e c e n t r a l c o r e 
o f t h e M u s g r a v e B l o c k is t h e m a i n c a u s e o f t h e r e ­
g i o n a l g r a v i t y r i d g e , m a j o r f a u l t i n g a n d a s s o c i a t e d b a s i c 
i g n e o u s i n t r u s i v e a c t i v i t y a l o n g t h e a x i s o f t h e g r a v i t y 
r i d g e c o u l d h a v e r e s u l t e d f r o m u p w a r p i n g o f t h e 
m a n t l e . T h e h y p o t h e s i s s a t i s f a c t o r i l y a c c o u n t s f o r t h e 
s m o o t h n e s s o f c o n t o u r p a t t e r n i n t h e e a s t c o m p a r e d 
w i t h t h e w e s t , t h e p a r a l l e l i s m of t h e g r a v i t y r i d g e w i t h 
f a u l t s r a t h e r t h a n w i t h m e t a m o r p h i c t r e n d s , a n d t h e 
o b s e r v a t i o n t h a t t h e g r a v i t y r i d g e c o v e r s o n l y t h e c e n ­
t r a l p a r t o f t h e M u s g r a v e B l o c k . A s n o n e o f t h e o t h e r 
h y p o t h e s e s c a n e x p l a i n a l l t h e o b s e r v a t i o n s , t h e f o u r t h 
is c o n s i d e r e d t o b e t h e b e s t i n t e r p r e t a t i o n o f t h e B l a c k -
s t o n e R e g i o n a l G r a v i t y R i d g e . I t is i n a g r e e m e n t w i t h 
a n i n t e r p r e t a t i o n b y M a t h u r ( 1 9 7 4 ) . 

Officer Regional Gravity Low 

T h i s is a n e l o n g a t e g r a v i t y d e p r e s s i o n e x t e n d i n g e a s t ­
w a r d s i n a n a r c f r o m s o u t h e r n A L B E R G A , t h r o u g h 
B I R K S G A T E , i n t o W e s t e r n A u s t r a l i a . I n S o u t h A u s ­
t r a l i a t h e p r o v i n c e is b o u n d e d t o t h e n o r t h b y g r a d i e n t s 
o f t h e o r d e r o f 2 m G a l / k m , a n d t o t h e s o u t h b y g e n t l e r 
g r a d i e n t s r a n g i n g f r o m 0 . 3 t o 1.5 m G a l / k m . I t c o v e r s 
t h e d e e p e s t p a r t o f t h e Of f ice r B a s i n , b u t i ts a x i s is 2 0 
t o 4 0 k m n o r t h o f t h e b a s i n a l a x i s a s d e f i n e d f r o m 
m a g n e t i c a n d s e i s m i c r e s u l t s . 

T h e p r o v i n c e is f o r m e d b y t w o c l o s e d g r a v i t y l o w s 
w h i c h a r e s e p a r a t e d b y a g r a v i t y s a d d l e . T h e s e a r e : i n 
t h e e a s t , t h e Purndoo Gravity Low, i n w h i c h t h e m i n i ­
m u m B o u g u e r a n o m a l y v a l u e is — 1 4 5 m G a l ; a n d i n 
t h e w e s t , t h e Birksgate Gravity Low, i n w h i c h t h e m i n i ­
m u m B o u g u e r a n o m a l y v a l u e is — 1 1 0 m G a l . 

T h e Purndoo Gravity Low, w h i c h w a s l a r g e l y d e f i n e d 
b y t h e e a s t e r n Off icer B a s i n g r a v i t y s u r v e y ( M u r u m b a 
O i l N L , 1 9 7 0 ) , c o i n c i d e s g e n e r a l l y w i t h t h e a s y m m e t r i c 
e a s t e r n Of f ice r B a s i n , w h i c h c o n t a i n s a t h i c k s e q u e n c e 
o f 4 4 0 0 m o f P r o t e r o z o i c s e d i m e n t s a n d u n c o n f o r m a b l y 
o v e r l y i n g P a l a e o z o i c s e d i m e n t s . T h e s t e e p n o r t h e r n 
s l o p e , c e n t r e d t o t h e n o r t h of t h e f a u l t e d n o r t h e r n 
m a r g i n o f t h e b a s i n , m a y b e d u e i n p a r t t o a r e g i o n a l 
s o u t h e r l y d e c r e a s e in d e n s i t y o f t h e M u s g r a v e B l o c k 
m e t a m o r p h i c s , o r t o a c h a n g e in c r u s t a l t h i c k n e s s . T h e 
g e n t l e s l o p e t o w a r d s t h e s o u t h o f t h e u n i t m a y r e f l ec t 
a s h a l l o w i n g o f t h e b a s e m e n t , p o s s i b l y a l o n g a n o r t h ­
e a s t e r l y t r e n d i n g h i n g e l i n e w h i c h d e v e l o p e d d u r i n g 
P a l a e o z o i c t i m e s . 

T h e Birksgate Gravity Low e x t e n d s in a w e s t - n o r t h ­
w e s t e r l y d i r e c t i o n a c r o s s B I R K S G A T E a n d n o r t h e r n 

N O O R I N A , a n d c o r r e s p o n d s c l o s e l y t o a d e e p t r o u g h 
o f P r o t e r o z o i c s e d i m e n t s o v e r l a i n b y P a l a e o z o i c , m a i n l y 
C a m b r i a n , s e d i m e n t s . D r i l l i n g a n d s e i s m i c e v i d e n c e r e ­
v e a l 9 5 0 m of P a l a e o z o i c s e d i m e n t s o v e r l y i n g 4 2 0 0 m 
of P r o t e r o z o i c r o c k s ( C o n t i n e n t a l O i l C o . , 1 9 6 7 a , b ) . 
T h i s is i n c o n t r a s t t o t h e Off icer B a s i n f a r t h e r e a s t 
w h e r e t h e P a l a e o z o i c s e d i m e n t s a r e c o n s i d e r a b l y t h i c k e r , 
a t l e a s t 2 9 0 0 m . T h e g r a v i t y s a d d l e s e p a r a t i n g t h e 
B i r k s g a t e G r a v i t y L o w f r o m t h e P u r n d o o G r a v i t y L o w 
m a y r e p r e s e n t t h e b o u n d a r y b e t w e e n t h e e a s t e r n Of f i ce r 
B a s i n c o n t a i n i n g t h i c k P a l a e o z o i c s e d i m e n t s , a n d t h e 
m a i n l y P r o t e r o z o i c w e s t e r n Off icer B a s i n . T h i s b o u n ­
d a r y m a y b e in t h e f o r m of a b a s e m e n t r i s e ; m a g n e t i c 
b a s e m e n t c o n t o u r s i n d i c a t e a b a s e m e n t r i d g e p a s s i n g 
t h r o u g h t h e j u n c t i o n of B I R K S G A T E , L I N D S A Y , 
N O O R I N A , a n d W E L L S . 

L i k e t h e P u r n d o o G r a v i t y L o w , t h e B i r k s g a t e G r a v i t y 
L o w is b o u n d e d b y a s t e e p s l o p e t o t h e n o r t h a n d a 
g e n t l e s l o p e t o t h e s o u t h . T h e n o r t h e r n s l o p e , l o c a t e d 
t o t h e n o r t h o f t h e n o r t h e r n m a r g i n o f t h e Of f i ce r 
B a s i n , m a y b e d u e t o a d e c r e a s e i n d e n s i t y o f t h e 
M u s g r a v e B l o c k a s w e l l a s t o f a u l t i n g of t h e r e l a t i v e l y 
l i g h t Off icer B a s i n s e d i m e n t s a g a i n s t t h e M u s g r a v e 
B l o c k . T h e g e n t l e s l o p e a l o n g t h e s o u t h of t h e B i r k s ­
g a t e G r a v i t y L o w p r o b a b l y r e f l e c t s a g r a d u a l s h a l l o w ­
i n g o f t h e b a s e m e n t a w a y f r o m t h e d e e p e s t p a r t of t h e 
Off icer B a s i n . 

Effect of deep crustal variations on the amplitudes 
of the Blacks tone Regional Gravity High and the Officer 
Regional Gravity Low. T h e B l a c k s t o n e R e g i o n a l G r a v i t y 
R i d g e a n d t h e Off icer R e g i o n a l G r a v i t y L o w f o r m 
p a r t of a s y s t e m of i n t e n s e , e a s t e r l y t r e n d i n g r i d g e s 
a n d t r o u g h s w h i c h d o m i n a t e t h e g r a v i t y p a t t e r n i n 
c e n t r a l A u s t r a l i a . T h e l a r g e a m p l i t u d e s o f t h e s e r i d g e s 
a n d t r o u g h s c a n b e o n l y p a r t l y e x p l a i n e d b y d e n s i t y 
v a r i a t i o n s i n t h e t o p f e w k i l o m e t r e s o f t h e c r u s t . F o r 
i n s t a n c e , P r o t e r o z o i c a n d P h a n e r o z o i c s e d i m e n t s o f t h e 
e a s t e r n Of f ice r B a s i n a c c o u n t f o r o n l y — 6 0 m G a l o f 
t h e — 1 4 5 m G a l a m p l i t u d e o f t h e P u r n d o o G r a v i t y 
L o w a s s u m i n g a b a s e m e n t / s e d i m e n t d e n s i t y c o n t r a s t o f 
0 .3 g / c m 3 . I t f o l l o w s t h a t h o r i z o n t a l d e n s i t y v a r i a t i o n s 
m u s t o c c u r b e n e a t h t h e b a s i n , e i t h e r w i t h i n t h e b a s e ­
m e n t o r a t g r e a t e r d e p t h in t h e c r u s t . 

T w o t h e o r i e s h a v e b e e n p u t f o r w a r d t o e x p l a i n t h e 
g r a v i t y p a t t e r n i n c e n t r a l A u s t r a l i a . M a t h u r ( 1 9 7 4 ) 
a s s u m e d a t w o - l a y e r c r u s t w h i c h v a r i e s i n t h i c k n e s s 
f r o m 2 5 k m i n t h e h i g h - g r a v i t y a r e a s t o 4 5 k m i n t h e 
l o w - g r a v i t y a r e a s . Anf i lof f & S h a w ( 1 9 7 4 ) , t a k i n g a n 
o p p o s i n g v i e w p o i n t , a r g u e d t h a t a l l t h e m a j o r a n o m a l i e s 
c a n b e a t t r i b u t e d t o t h e j u x t a p o s i t i o n o f d e n s e g r a n u ­
l i t e b o d i e s a g a i n s t r e l a t i v e l y l i g h t b a s i n - c o v e r e d g r a n i t e 
b o d i e s ; t h e c r u s t is a s s u m e d t o b e h o r i z o n t a l l y u n i f o r m 
b e l o w 2 0 k m . A c c o r d i n g t o M a t h u r ' s m o d e l , t h e M u s ­
g r a v e B l o c k a n d Off icer B a s i n w o u l d c o r r e s p o n d t o 
r e g i o n s of r e l a t i v e l y t h i n a n d t h i c k c r u s t r e s p e c t i v e l y ; 
a c c o r d i n g t o t h e m o d e l o f A n f y o f f & S h a w , t h e Off icer 
B a s i n is u n d e r l a i n b y a g r a n i t i c b a s e m e n t a p p r e c i a b l y 
less d e n s e t h a n t h e M u s g r a v e B l o c k . 

Nullarbor Regional Gravity Shelf 
T h i s p r o v i n c e o c c u p i e s t h e s o u t h w e s t e r n c o r n e r o f 

S o u t h A u s t r a l i a a n d e x t e n d s i n t o t h e s o u t h e a s t e r n p a r t 
o f W e s t e r n A u s t r a l i a . I t c o v e r s p a r t s o f t h e s o u t h e r n 
Off icer B a s i n a n d t h e E u c l a B a s i n . B o u g u e r a n o m a l y 
v a l u e s a r e o f i n t e r m e d i a t e m a g n i t u d e , a n d g e n e r a l l y 
r a n g e f r o m —20 t o — 6 0 m G a l . G r a v i t y r e l i e f is 
c h a r a c t e r i s e d b y t h e p r e s e n c e o f m e d i u m - w a v e l e n g t h 
h i g h s a n d l o w s o f v a r i o u s s h a p e s a n d t r e n d s . T h e p r o ­
v i n c e h a s b e e n d i v i d e d i n t o s e v e n u n i t s . 
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T h e Coompana Gravity High, in t h e s o u t h w e s t of 
t h e p r o v i n c e , a t t a i n s a m a x i m u m v a l u e of — 1 5 m G a l . 
M a g n e t i c e v i d e n c e ( P l a t e D 3 ) s u g g e s t s it r e p r e s e n t s a 
t o p o g r a p h i c r i se in t h e b a s e m e n t of t h e E u c l a B a s i n . 
T h e s l o p e a l o n g t h e n o r t h e a s t o f t h e u n i t r o u g h l y c o ­
i n c i d e s w i t h a n i n f e r r e d f a u l t a n d p r o b a b l y r e f l ec t s a 
r a p i d d e e p e n i n g of t h e b a s e m e n t a w a y f r o m t h e i n ­
f e r r e d b a s e m e n t r i s e . 

T h e Hughes Gravity Trough ( O u t b a c k O i l N L , 1 9 6 5 ) 
c o i n c i d e s w i t h a k n o w n t r o u g h , p o s s i b l y of U p p e r P r o ­
t e r o z o i c s e d i m e n t s . T h e d e p t h t o m a g n e t i c b a s e m e n t 
is c a l c u l a t e d t o b e 2 5 0 0 m ( W a l l e r & o t h e r s , 1 9 7 2 ) . A 
s e d i m e n t a r y s e q u e n c e o f t h i s t h i c k n e s s c o u l d a c c o u n t 
f o r t h e d e p r e s s e d B o u g u e r a n o m a l y v a l u e s . 

T h e Denman Gravity Low is e v i d e n t l y c a u s e d b y t h e 
D e n m a n B a s i n , a n i n f r a - b a s i n of m a i n l y P a l a e o z o i c s e d i ­
m e n t s b e n e a t h a T e r t i a r y l i m e s t o n e c o v e r . I n M a l l a b i e 
N o . 1 w e l l ( O u t b a c k O i l N L , 1 9 6 9 ) , a l m o s t 1 4 0 0 m 
of P h a n e r o z o i c a n d P r o t e r o z o i c s e d i m e n t s a n d v o l ­
c a n i c s w e r e e n c o u n t e r e d a b o v e a b a s e m e n t o f g r a n i t i c 
g n e i s s . T h e D e n m a n B a s i n d o e s n o t a p p e a r t o b e c o n ­
t i n u o u s w i t h t h e A r c k a r i n g a B a s i n as s u g g e s t e d b y 
W o p f n e r ( 1 9 6 9 ) , a s t h e D e n m a n G r a v i t y L o w is t r u n ­
c a t e d t o t h e n o r t h e a s t b y t h e Y a r l e G r a v i t y H i g h o f t h e 
C h r i s t i e R e g i o n a l G r a v i t y H i g h . 

T h e Cook Gravity Ridge is a n e l o n g a t e , n o r t h w e s t e r l y 
t r e n d i n g z o n e of h i g h B o u g u e r a n o m a l i e s 1 5 0 k m l o n g , 
3 0 k m w i d e , a n d a b o u t 1 0 m G a l a m p l i t u d e . I t w a s first 
p a r t l y d e f i n e d b y t h e E u c l a B a s i n g r a v i t y s u r v e y ( O u t ­
b a c k O i l N L , 1 9 6 5 ) , a n d q u e s t i o n a b l y a t t r i b u t e d t o a n 
i n t r a - s e d i m e n t s t r u c t u r e . T h e f e a t u r e is p r o b a b l y t h e 
e x p r e s s i o n of a d e n s e z o n e w i t h i n t h e b a s e m e n t ; r e c e n t 
a e r o m a g n e t i c r e s u l t s ( W a l l e r & o t h e r s , 1 9 7 2 ) g i v e n o 
i n d i c a t i o n of a b a s e m e n t r i d g e a s s o c i a t e d w i t h t h e C o o k 
G r a v i t y R i d g e , a n d t h e d o m i n a n t t r e n d of m a g n e t i c 
a n o m a l i e s , w h i c h a l m o s t c e r t a i n l y r e f l ec t s t h e m a i n 
b a s e m e n t t r e n d , is p a r a l l e l t o t h e C o o k G r a v i t y R i d g e . 

T h e Midgening Gravity Low e x t e n d s i n a n o r t h -
n o r t h e a s t e r l y d i r e c t i o n a c r o s s e a s t e r n W Y O L A a n d 
w e s t e r n M A U R I C E . B o u g u e r a n o m a l y v a l u e s a r e l o w e s t 
i n t h e w e s t e r n h a l f of t h e u n i t , w h e r e t h e y m a y b e 
c a u s e d b y e i t h e r l o c a l t h i c k e n i n g of s e d i m e n t s o r a 
d e n s i t y d e c r e a s e i n t h e b a s e m e n t . M a g n e t i c b a s e m e n t 
c o n t o u r s i n d i c a t e a s i n u o u s b a s e m e n t t r o u g h , a b o u t 
2 0 0 0 m d e e p , e x t e n d i n g t h r o u g h t h e w e s t of t h e u n i t . 
T h i s s u g g e s t s t h a t s e d i m e n t t h i c k e n i n g m a y a t l e a s t 
p a r t l y a c c o u n t f o r t h e l o w B o u g u e r a n o m a l y v a l u e s . 

T h e Nurrari Gravity Ridge is a n e l o n g a t e f e a t u r e of 
1 5 t o 2 0 m G a l re l ief , a n d e x t e n d s in a n o r t h - n o r t h ­
e a s t e r l y d i r e c t i o n f r o m t h e w e s t e r n e n d of t h e C o o k 
G r a v i t y R i d g e i n t o t h e z o n e b e t w e e n t h e P u r n d o o a n d 
B i r k s g a t e G r a v i t y L o w s . S e i s m i c s u r v e y r e s u l t s g i v e n o 
i n d i c a t i o n of a b a s e m e n t t o p o g r a p h i c r i d g e a s s o c i a t e d 
w i t h t h e g r a v i t y f e a t u r e . I n t h e M a b e l C r e e k s e i s m i c 
s u r v e y ( E x o i l , 1 9 6 2 ) , r e c o r d q u a l i t y is g e n e r a l l y p o o r , 
a n d t h e r e g i o n of t h e N u r r a r i G r a v i t y R i d g e is c h a r a c ­
t e r i s e d o n l y b y a l a c k in c o n t i n u i t y of r e f l e c t i o n s . 
N e i t h e r t h e S e r p e n t i n e L a k e s s e i s m i c s u r v e y ( C o n t i n e n ­
t a l O i l C o . , 1 9 6 5 ) n o r m a g n e t i c b a s e m e n t c o n t o u r s 
s h o w e v i d e n c e f o r a b a s e m e n t r i s e t h a t c o r r e s p o n d s 
t o t h e N u r r a r i G r a v i t y R i d g e . I t is i n f e r r e d t h a t t h e 
N u r r a r i G r a v i t y R i d g e m a y c o r r e s p o n d t o a d e n s e z o n e 
w i t h i n t h e b a s e m e n t r a t h e r t h a n t o a b a s e m e n t t o p o ­
g r a p h i c f e a t u r e . 

T h e Serpentine Lakes Gravity Shelf i n c l u d e s t w o 
l o c a l h i g h s o f 1 0 t o 1 5 m G a l re l ie f . T h e n o r t h e r n h i g h 
c o i n c i d e s w i t h a m a g n e t i c b a s e m e n t h i g h a t a d e p t h o f 
1.3 k m c o m p a r e d w i t h s u r r o u n d i n g b a s e m e n t d e p t h s 
o f 3 . 0 k m ( P l a t e D 3 ) . H o w e v e r , s e i s m i c r e s u l t s ( C o n ­

t i n e n t a l O i l C o . , 1 9 6 5 ) f a i l e d t o d e t e c t t h e s u p p o s e d 
b a s e m e n t h i g h a n d i n d i c a t e d a c o n s t a n t b a s e m e n t d e p t h 
of a b o u t 4 k m a c r o s s t h e a r e a o f t h e m a g n e t i c f e a t u r e . 
T h i s s u g g e s t s t h a t t h e g r a v i t y a n d m a g n e t i c h i g h s r e f l ec t 
a d e n s e , m a g n e t i c , i n t r a - b a s e m e n t p l u g . T h e s o u t h e r n 
g r a v i t y h i g h is s i m i l a r i n s h a p e , a r e a , a n d a m p l i t u d e 
t o t h e n o r t h e r n o n e a n d is p r o b a b l y of s i m i l a r o r i g i n . 

Christie Regional Gravity High 

T h i s p r o v i n c e is m a d e u p o f a n u m b e r o f d i s c r e t e 
g r a v i t y h i g h s w h i c h h a v e a p r e d o m i n a n t n o r t h e a s t e r l y 
t r e n d . B o u g u e r a n o m a l y v a l u e s r a n g e f r o m — 3 0 t o + 3 0 
m G a l a n d a v e r a g e a b o u t + 5 m G a l . T h e p r o v i n c e o c ­
c u p i e s t h e w e s t e r n p a r t o f t h e G a w l e r B l o c k a n d o v e r ­
l a p s o n t o t h e E u c l a B a s i n . F o u r u n i t s a r e d e f i n e d . 

T h e n o r t h e a s t - t r e n d i n g Pidinga Gravity High e x t e n d s 
o v e r a r e g i o n of k n o w n s h a l l o w b a s e m e n t . H i g h B o u ­
g u e r a n o m a l i e s p r o b a b l y r e f l ec t a l o c a l a b u n d a n c e o f 
g n e i s s a n d a m p h i b o l i t e i n a p r e d o m i n a n t l y g r a n i t i c 
b a s e m e n t : g n e i s s e s a n d a s s o c i a t e d m i g m a t i t e s h a v i n g a 
s t r o n g n o r t h e a s t e r l y f o l i a t i o n c r o p o u t i n s m a l l i n l i e r s 
in t h e a r e a o f t h e g r a v i t y h i g h ( K i n g , 1 9 5 1 ) . 

A s i m i l a r i n t e r p r e t a t i o n c a n b e a p p l i e d t o t h e Yalata 
Gravity High, w h i c h is s i m i l a r i n t r e n d , s h a p e , a n d 
a m p l i t u d e t o t h e P i d i n g a G r a v i t y H i g h . 

T h e Yarle Gravity High is a n i n t e n s e a r c u a t e g r a v i t y 
r i d g e w i t h a g e n e r a l n o r t h w e s t e r l y t r e n d . B a s e m e n t 
c r o p s o u t o v e r t h e e a s t e r n p a r t of t h e f e a t u r e a n d 
d e e p e n s g r a d u a l l y t o a b o u t 2 0 0 0 m i n t h e w e s t . T h e 
t r e n d o f m a g n e t i c a n o m a l i e s is p a r a l l e l t o t h e s t r i k e 
of t h e g r a v i t y h i g h ( W a l l e r & o t h e r s , 1 9 7 2 ) , s u g g e s t i n g 
t h a t t h e s o u r c e o f h i g h B o u g u e r a n o m a l i e s l ies w i t h i n 
t h e m a g n e t i c b a s e m e n t . T h e g r a v i t y h i g h is p r o b a b l y 
t h e e x p r e s s i o n o f a h i g h - g r a d e m e t a m o r p h i c z o n e w i t h i n 
t h e G a w l e r C r a t o n . 

T h e Mulgathing Gravity High c o n s i s t s of t w o n o r t h ­
e a s t e r l y t r e n d i n g g r a v i t y h i g h s s e p a r a t e d b y a g r a v i t y 
d e p r e s s i o n . B a s e m e n t is s h a l l o w , a n d t h e t r e n d o f m a g ­
n e t i c a n o m a l i e s is p a r a l l e l t o t h e g r a v i t y c o n t o u r t r e n d 
( W a l l e r & o t h e r s , 1 9 7 2 ) , i n d i c a t i n g t h a t g r a v i t y r e l i e f 
r e f l ec t s d e n s i t y v a r i a t i o n s i n t h e b a s e m e n t . T h e t w o 
g r a v i t y h i g h s p r o b a b l y r e p r e s e n t a r e a s o f m a i n l y 
g n e i s s i c b a s e m e n t , w h e r e a s t h e g r a v i t y l o w m a y c o r ­
r e s p o n d t o g r a n i t e . 

Wilgena Regional Gravity Low 
T h i s is a b r o a d g r a v i t y d e p r e s s i o n w h i c h e x t e n d s 

n o r t h - n o r t h e a s t w a r d s a c r o s s t h e c e n t r a l G a w l e r B l o c k , 
T h e l a r g e a r e a l e x t e n t of t h e p r o v i n c e s u g g e s t s t h a t it 
m a y b e c a u s e d b y a d e e p - s e a t e d m a s s d e f i c i e n c y , p o s ­
s i b l y w i t h i n t h e u p p e r m a n t l e . T h i s is s u p p o r t e d b y s e i s ­
m i c r e f r a c t i o n e v i d e n c e : r e f r a c t i o n v e l o c i t i e s i n t h e 
u p p e r m a n t l e o b t a i n e d f r o m a n a n a l y s i s of r e f r a c t e d 
a r r i v a l s f r o m t h e 1 9 5 7 n u c l e a r t e s t s a t M a r a l i n g a 
( D o y l e & E v e r i n g h a m , 1 9 6 4 ) i n d i c a t e a n a n o m a l o u s l y 
l o w m a n t l e v e l o c i t y b e n e a t h t h e G a w l e r B l o c k . 

T h e p r o v i n c e is d i v i d e d i n t o t h r e e u n i t s w h i c h a p ­
p e a r t o h a v e n e a r - s u r f a c e s o u r c e s . T h e Ceduna Gravity 
Low c o i n c i d e s w i t h a r e g i o n of y o u n g i n t r u s i v e g r a n i t e s 
( W a l k e r & B o t h a m , 1 9 6 9 ) . T h e p r o b a b l e l o w d e n s i t y 
of t h e s e g r a n i t e s m a y a c c o u n t f o r l o w B o u g u e r a n o m a l y 
v a l u e s . A p a r t i c u l a r l y l a r g e i n t r u s i o n in F O W L E R is 
b o r d e r e d t o t h e w e s t b y t h e P i n t u m b a F a u l t ( P l a t e 
D 2 ) , w h i c h c o i n c i d e s w i t h a g r a v i t y g r a d i e n t o f 
1 m G a l / k m . T h e Malbooma Gravity Low is a l s o a t ­
t r i b u t e d t o a n a b u n d a n c e of y o u n g i n t r u s i v e g r a n i t e s . 
T h e Jellabinna Gravity Ridge, h o w e v e r , c o r r e s p o n d s t o 
a r e g i o n of d i s t u r b e d m a g n e t i c field, a n d is i n t e r p r e t e d 
as r e p r e s e n t i n g a b e l t of o l d e r g n e i s s e s w i t h i n t h e b a s e ­
m e n t . 
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T h e s u b d i v i s i o n o f t h e p r o v i n c e i n t o t h r e e g r a v i t y 
u n i t s is c o m p a t i b l e w i t h t h e c o m b i n e d a s s e s s m e n t o f 
g r a v i t y a n d m a g n e t i c d a t a . T h e y o u n g e r i n t r u s i v e 
g r a n i t e s a r e l e s s m a g n e t i c t h a n o l d e r g n e i s s e s , s o t h a t 

g r a v i t y h i g h s g e n e r a l l y c o r r e s p o n d t o m a g n e t i c a l l y d i s ­
t u r b e d a r e a s , a n d g r a v i t y l o w s t o m a g n e t i c a l l y q u i e t 
a r e a s . 

D5. CONCLUSIONS 
T h e m a i n c o n c l u s i o n s d r a w n f r o m t h e a n a l y s i s o f 

g r a v i t y r e s u l t s a r e s u m m a r i s e d a s f o l l o w s : 
( 1 ) I n t h e n o r t h o f t h e s u r v e y a r e a , a n i n t e n s e 

g r a v i t y r i d g e e x t e n d s e a s t w a r d s a l o n g t h e a x i s 
o f t h e M u s g r a v e B l o c k . T h e r i d g e c u t s a c r o s s 
t h e g e n e r a l n o r t h e a s t e r l y m e t a m o r p h i c t r e n d b u t 
is p a r a l l e l t o m a j o r f a u l t i n g . I t is b e l i e v e d t o 
c o r r e s p o n d t o a z o n e o f r e l a t i v e l y s h a l l o w c r u s t 
w h e r e d e n s e r o c k s o f t h e l o w e r c r u s t a n d u p p e r 
m a n t l e a r e a n o m a l o u s l y c l o s e t o t h e s u r f a c e . 
L o c a l B o u g u e r a n o m a l y h i g h s i n t h e w e s t e r n 
p a r t o f t h e g r a v i t y r i d g e a r e c o r r e l a t e d w i t h 
n e a r - s u r f a c e b a s i c i n t r u s i v e s o f t h e G i l e s C o m ­
p l e x . 

( 2 ) T h e d e e p e s t p a r t o f t h e Of f i ce r B a s i n c o i n c i d e s 
r o u g h l y w i t h a d e e p g r a v i t y d e p r e s s i o n b o u n d e d 
b y a s t e e p s l o p e t o t h e n o r t h a n d a g e n t l e r 
s l o p e t o t h e s o u t h . H o w e v e r , t h e a x i s o f t h e 
g r a v i t y d e p r e s s i o n is d i s p l a c e d a b o u t 2 0 t o 
4 0 k m n o r t h o f t h e k n o w n b a s i n a l a x i s , a n d 
c a l c u l a t i o n s s h o w t h a t t h e s e d i m e n t s in t h e Of­
f i ce r B a s i n c o u l d c a u s e o n l y 4 0 p e r c e n t o f t h e 
a m p l i t u d e o f t h e d e p r e s s i o n , a s s u m i n g a b a s e ­
m e n t / s e d i m e n t d e n s i t y c o n t r a s t o f 0 . 3 g / c m 3 . I t 
f o l l o w s t h a t a r e g i o n a l m a s s d e f i c i e n c y m u s t 
e x i s t b e n e a t h t h e b a s i n f l oo r . T h i s c o u l d b e i n 
t h e f o r m of a b a s e m e n t d e n s i t y d e c r e a s e o r a 
t h i c k e n i n g o f t h e c r u s t s o u t h o f t h e M u s g r a v e 
B l o c k . 

( 3 ) A g r a v i t y s a d d l e w h i c h c o i n c i d e s i n p a r t w i t h 
a m a g n e t i c b a s e m e n t h i g h e x t e n d s i n a n o r t h e r l y 
d i r e c t i o n a c r o s s t h e g r a v i t y d e p r e s s i o n o v e r t h e 
Of f ice r B a s i n . T h e s a d d l e m a y b e t h e e x p r e s s i o n 

of a b a s e m e n t r i d g e f o r m i n g a n a t u r a l b o u n d a r y 
b e t w e e n t h e e a s t e r n Off icer B a s i n , w h i c h c o n ­
t a i n s t h i c k P a l a e o z o i c s e d i m e n t s , a n d t h e m a i n l y 
P r o t e r o z o i c w e s t e r n Off icer B a s i n . 

( 4 ) G r a v i t y r e l i e f i n t h e s o u t h w e s t o f S o u t h A u s ­
t r a l i a is a t t r i b u t e d v a r i o u s l y t o b a s e m e n t t o p o ­
g r a p h i c f e a t u r e s a n d t o i n t r a - b a s e m e n t d e n s i t y 
c o n t r a s t s . A g r a v i t y h i g h a n d a g r a v i t y l o w a d ­
j o i n i n g t h e c o a s t l i n e c o r r e s p o n d r e s p e c t i v e l y t o 
a b a s e m e n t r i s e a n d a P r o t e r o z o i c / P a l a e o z o i c 
i n f r a - b a s i n b e n e a t h t h e M e s o z o i c a n d T e r t i a r y 
s e d i m e n t s o f t h e E u c l a B a s i n . F a r t h e r n o r t h , 
a w e s t - n o r t h w e s t e r l y t r e n d i n g g r a v i t y r i d g e a n d 
a n o r t h - n o r t h e a s t e r l y t r e n d i n g g r a v i t y r i d g e a r e 
n o t a s s o c i a t e d w i t h a n y k n o w n m a g n e t i c b a s e ­
m e n t r i d g e ; t h e y a r e a t t r i b u t e d t o d e n s e z o n e s 
w i t h i n t h e b a s e m e n t . S m a l l , r o u g h l y c i r c u l a r 
h i g h s c l o s e t o t h e W e s t e r n A u s t r a l i a n b o r d e r 
a r e p r o b a b l y d u e t o d e n s e i n t r a - b a s e m e n t p l u g s . 

( 5 ) T h e w e s t e r n p a r t o f t h e G a w l e r B l o c k h a s a 
r e g i o n a l l y h i g h B o u g u e r a n o m a l y l e v e l . S e v e r a l 
l o c a l g r a v i t y h i g h s a r e a t t r i b u t e d t o d e n s e b o d i e s 
w i t h i n t h e G a w l e r B l o c k — p r o b a b l y l o c a l c o n ­
c e n t r a t i o n s o f a m p h i b o l i t e a n d g n e i s s e n c l o s e d 
i n a m a i n l y g r a n i t i c b a s e m e n t . 

( 6 ) A b r o a d g r a v i t y d e p r e s s i o n e x t e n d s n o r t h e a s t ­
w a r d s a c r o s s t h e c e n t r a l G a w l e r B l o c k . S e i s m i c 
r e f r a c t i o n e v i d e n c e s u g g e s t s t h e d e p r e s s i o n m a y 
b e c a u s e d b y a d e e p - s e a t e d m a s s d e f i c i e n c y , 
p o s s i b l y w i t h i n t h e u p p e r m a n t l e . L o c a l g r a v i t y 
f e a t u r e s i n t h e a r e a c a n b e i n t e r p r e t e d a s b e i n g 
d u e t o d e n s i t y v a r i a t i o n s w i t h i n t h e G a w l e r 
B l o c k . 
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' - A P P E N D I X JL1 . 

Survey commenced 
Survey completed 
Total survey days 
Total helicopter days available 

Days unserviceable. 
Pilot days off 
Days lost during maintenance 
Days lost during bad weather 
Loops flown 
New readings 
Flying time 
Ferry time 

SURVEY STATISTICS 

9 May:; 1969 
19 September 1969 

133 

237 (the first 29 days were conducted 
as a single-helicopter operation after 
which two helicopters were used) 
52 

15 
2 

2 

586 

3961 

845 hours 
124 hours 

0 
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Statistics by Sheet area 

1:250 000 New Flying Ferry New readings New readings Loo 
Sheet area readings time time per flying per flying 

h.min h.min hour and ferry 
hour 

BALLADONIA 160 40.35 7-00 4-0 3.4 24 
BENCUBBIN ; 157 28.55 4.30 5-5 4-8 '24 
BOORABBIN 153 23-15 2.20 6.6 6.0 24 
BREMER BAY 64 13-05 2.25 5-5 4-2 9 
COLLIE 120 22.20 2.35 5-4 4.9 18 
CORRIGIN 162 31 -10 5.50 5.2 4-4 24 
CUNDEELEE 157 39-05 7.35 4-0 3-4 24 
DUMBLEYUNG 158 33-30 5.10 4-7 4.1 22 
ESPERANCE 151 41.55 11 .00 3.6 2.9 24 
HILL RIVER 48 9-15 1 -45 5-2 4-5 7 
HYDEN 157 33-25 1 .40 4-7 4-5 24 
JACKSON 157 29-15 3.30 5-4 4 .8 24 
KALGOORLIE 157 31-50 3.15 5-0 4-5 •, 24 
KELLERBERRIN 164 33-45 3-05 4-9 4-5 24 
KURNALPI 154 *•• 34.20 4-25 4-6 4-0 24 
LAKE-JOHNSTON 153 35.40 3.00 4-3 4.0 24 
MALCOLM 104 29.30 7.30 3-5 2.8 "" 1 6 
MONDRAIN ISLAND 19 4.50 1 .00 4.2 3.5 2 
MOORA 144 34.55 1 .35 5-8 4.6 14 
MOUNT BARKER 157 35.25 2.50 4.5 4-2 23 
NEWDEGATE 157 34.30 4.05 4.6 4.1 24 
NORSEMAN 157 38.00 6.35 4.1 3-5 '24 
PEMBERTON 104 21.45 4.10^ 4.8 4.1 17 
PERTH 126 12 
PINJARRA 101 14.25 <. 1.35 6.2 5.6 15 
RAVENSTHORPE 148 32.30 3.30 4.6 4-2 23 
SOUTHERN CROSS 160 33-38 2.55 4.8 4.5 24 
WIDGIEMOOLTHA 161 41.15 6 .30 3.9 3.4 24 
ZANTHUS 151 43.35 12.45 3-5 2.7 24 

1 



APPENDIX A2. SURVEY PROCEDURE 

Field operations 
> 

The field operations were carried out by a geophysical contractor, 
Wongela Geophysical Pty Ltd of Sydney, using the methods adopted on previous BMR 
reconnaissance helicopter gravity surveys. All traversing was done by the 'cell 
method' (Hastie & Walker, 1962). 

Before the helicopter gravity operation, the Survey 8ranch of the 
former Commonwealth Department of the Interior (and now in the Department of 
Administrative Services) optically levelled and photo-identified a network of 
elevation traverses. The bench-marks on these traverses were elevation control 
stations for the survey, and an area enclosed by the traverses is called a 
segment. The segmentation of the survey area is shown in Appendix Figure A1. , 
In the flying of the survey, no loop was allowed to cross a segment boundary. 
This method of flying meant that each segment could be computed independently 
for elevation control.. 

Gravity control on the survey was maintained by tying to accurate " 
gravity stations termed 'Isogal stations' (Barlow, 1970), previously established 
by multimeter traversing. 

Horizontal control was maintained by accurately pinpricking aerial 
i 

photographs and plotting station locations on 1:250 000 photocentre base maps. 

Computing procedure 

The results were computed at Monash University using a CDC 3200 
computer. For the barometric results, each segment was computed three times: 

(1) With only one fixed elevation node. This is computed to determine 
the internal accuracy of the segment, and systematic errors are not 
taken into account. 

(2) With all the fixed elevation nodes. This is computed to determine the 
external accuracy of the segment and to obtain the final station ele­
vations for the computation of Bouguer anomalies. In this computation, 
systematic errors are corrected, so that the external standard devia­
tion of the adjustments is always higher than the^internal standard 
deviation. 
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(3) With half the fixed elevation nodes. This is computed to determine 
the forecast standard deviation. Enough fixed points are included to 
eliminate systematic errors, and the difference between the true ele­
vation and measured elevation for the fixed nodes computed as free 
nodes is a good estimate of the accuracy of the heights in any 
segment. 

For the gravity network, only steps (1) and (2) were carried out. 
The internal, external, and forecast standard deviations for the 

elevation and gravity networks are tabulated below. The internal and external 
standard deviations are the standard deviations of the least-squares adjustments 
to legs in the network. The forecast standard deviation is the standard 
deviation of differences between true and measured elevations for those fixed 
nodes which were computed as free nodes , as in (3). 

Elevation (m) Gravity (mGal) 

Seg­ Internal External Forecast Internal External 
ment network network network network network 

SD Max. SD Max. SD Max. Max. SD Max. SD Max. 
adj. adj. adj . adj , adj. adj . 

SD 

A 1 .45 3.80 1 .80 5-32 2.62 4-57 1 -75 0.04 0.13 0.04 0.12 
B 2.03 6.12 2.39 8 . 21 1 .98 4-57 2.31 0.04 0.14 0.04 0.14 
C 1 .83 5-69 2.61 7.14 2.90 6.40 2.2 0.03 0.07 0.03 0.08 
D 1 .26 3-84 1 .67 4.74 0.94 1 .83 1 -9 0.05 0.13 0.05 0.13 
E 1 .11 3.11 1 -74 5-38 3.35 6.10 1.9 0.03 0.10 0.03 0.11 
F "1 .80 5-64 2.12 10.80 1 .58 4.27 2.7 0.03 0.08 0.03 0.09 
G 1 .81 5-11 2.46 7.14 1 -95 3.05 1.6 0.03 0.07 0.03 0.07 
H 1 .56 6.26 2.09 7.93 2 .32 3-96 1 .7 0.03 0.11 0.03 0.11 
I 0.97 3-11 1 .54 4.08 2.10 4-57 2.2 0.06 0.19 0.06 0.19 



APPENDIX A3- LISTS OF PREVIOUS GEOPHYSICAL SURVEYS AND WELLS 
WITHIN THE SURVEY AREA 

i 

The following lists give th J names of and references to BMR and 
subsidised geophysical and drilling surveys up to 1970. The locations of these 
surveys are shown in Figures A1 , A2, and A3-

The full names of petroleum exploration and development companies 
referred to in the lists below are: West Australian Petroleum Pty Ltd, Union 
Oil Development Corporation, and French Petroleum Co. (Aust.) Pty Ltd (now Total 
Exploration. Australia Pty Ltd). 

Company reports of subsidised surveys are housed in BMR as Petroleum 
Search Subsidy Acts (PSSA) Reports, which are unpublished. A few of them have 
been published, either complete or in summary form, in the BMR PSSA Publication 
series. 

Gravity surveys 

Name of survey Operator Reference 

Perth Basin, 1951-52 BMR. Thyer & Everingham (1956) 1 

Regional gravity traverses BMR 
across the Eucla Basin, 1954-55 

Gunson & Van der Linden 
(1956) 

Eganu, 1962 
(Perth Basin) 

WAPET BMR PSSA Report 62/1933 

Augusta-Moora, 1962 
(Perth Basin) 

WAPET BMR PSSA Report 62/1935 

South Western Australia, 1964 I.B. 
Everingham 

Everingham (1965a) 

Magnetic surveys 

Eucla Basin reconnaissance 
airborne magnetic, 1954 

BMR BMR Record 1958/37 

I 



Name of survey- Operator Reference 

Kalgoorlie-Melbo'urne, ..1-95.6 BMR 

KALGOORLIE, BARLEE, JACKSON, and BMR 
SOUTHERN CROSS airborne magnetic 
and radiometric, 1956-57 

H51 /B1-1* 

BMR Record 1958/45 

Blackstone Range-Kalgoorli'e , 1 957 ;BMR 

Perth Basin aeromagnetic, 1957 

KURNALPI-WIDGIEMOOLTHA airborne 
magnetic and radiometric, 1958 

Norseman-Perth, 1959 

BMR 

BMR 

Carnarvon-Perth, 1959 • BMR 

BOORABBIN and NORSEMAN airborne BMR 
magnetic and radiometric, 1959 

BMR 

Ravensthorpe airborne magnetic and BMR 
radiometric, 1960 

H51 /B1-1* 

Quilty (1963) 

BMR Record 1 959/137 

H50/B1-1* 

BMR Record 1961/55 

H51 /B1-1 , H50/B1-1* 

BMR Record 1962/2 

LAKE JOHNSTON airborne magnetic BMR 
and radiometric, 1960 

BMR Record 1962/100 

Giles-Kalgoorlie, 1960 BMR 

Kalgoorlie detailed aeromagnetic, BMR 
1964 

H51 /B1-1* 

BMR Record 1965/26 

* Index numbers to: BMR', 1-964 - Magnetic profiles along flight lines. 
Bureau of Mineral Resources, Australia, Aeromagnetic Reconnaissance Survey 
(1:1 000 000) Maps (unpublished). These maps show the magnetic profiles along 
flight lines of only the sections of traverses in the BMR southwest Western 
Australian gravity survey area, 1 969• 
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Name of survey Operator Reference 

Norseman detailed aeromagnetic, 
1964 

BMR BMR Record 1965/203 

Kalgoorlie detailed aeromagnetic, 
1965 

BMR BMR Record 1966/104 

Merredin-Perth airborne magnetic 
and radiometric traverses, 1966 

BMR BMR Record 1968/4 

Seismic surveys 

Gingin seismic reflection, 1955 BMR 
(Perth Basin) 

BMR Record 1956/26, Vale (1966) 

Cookernup, 1955-56 
(Perth Basin) 

BMR Vale & Moss (1962) 

Rockingham-Mundijong, 1956 
(Perth Basin) 

BMR Moss (1962) 

Busselton seismic reflection, .1956 BMR 
(Perth Basin) 

Lodwick (1962) 

Bullsbrook, 1964 
(Perth Basin) 

BMR Walker & Jones (1966) 

Deep crustal reflection survey, BMR 
southwestern Australia, 1967, 1969 

Mathur (1974) 

Hill River-Dongara, 1960 
(Perth Basin) 

WAPET BMR PSSA Report 62/1534 

Perth Basin, 1962 WAPET BMR PSSA Report 62/1590, 
BMR PSSA Report 62/16^2, 
BMR PSSA Report 62/1627 
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Name of survey Operator Reference 

Wicherina, 1962 
(Perth Basin) 

WAPET BMR PSSA Report 62/1651 

Gingin, 1963 
(Perth Basin) 

WAPET BMR PSSA Report 63/1541 

Lake Preston, 1964 
(Perth Basin) 

WAPET BMR PSSA Report 64/4501 

Darradup, 1964 
(Perth Basin) 

WAPET BMR PSSA Report 64/4502 

Pinjarra, 1965 
(Perth Basin) 

WAPET BMR PSSA Report 65/4578 

Blackwood, 1965 
(Perth Basin) 

WAPET BMR PSSA Report 65/4591 

Bullsbrook, 1965 
(Perth Basin) 

WAPET BMR PSSA Report 65/11048 

Yanchep, 1965 
(Perth Basin) 

WAPET BMR PSSA Report 65/11050 

Dandaragan, 1966 
(Perth Basin) 

WAPET BMR PSSA Report 66/11065 

Karnup, 1966 
(Perth Basin) 

WAPET BMR PSSA Report 66/11069 

Charla, 1966 
(Perth Basin) 

WAPET BMR PSSA Report 66/11071 

Wedge, 1966 
(Perth Basin) 

WAPET BMR PSSA Report 66/11082 
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Name of survey Operator Reference 

Smokebush, 1966 
(Perth Basin) 

WAPET BMR PSSA Report 66/11114 

Coogee , 1966 
(Perth Basin) 

WAPET BMR PSSA Report 66/11125 

Sabina, 1966 
(Perth Basin) 

Union Oil BMR PSSA Report 6 6 / 1 1 1 5 4 

Margaret River, 1966 
(Perth Basin) 

Union Oil BMR PSSA Report 66 / 1 1 1 9 1 

Walyering, 1967 

(Perth Basin) 
WAPET BMR PSSA Report 67 / 1 1 1 4 3 

Lancelin, 1967 

(Perth Basin) 
WAPET BMR PSSA Report 67/11182 

Sugarloaf, 1968 

(Perth Basin) 
WAPET BMR PSSA Report 68/3039 

Wonnerup-Flinders, 1968 

(Perth Basin) 
Union Oil BMR PSSA Report 68/3060 

Harvey, 1969 
(Perth Basin) 

WAPET BMR PSSA Report 69/3022 

Namban, 1969 
(Perth Basin) 

WAPET BMR PSSA Report 69/3025 

Harvey D-1 , 1969 
(Perth Basin) 

WAPET BMR PSSA Report 69/3074 
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Wells 

Well name and no. Year Total depth Operator Reference 

1ml 

Jurien No. 1 1962 1026 WAPET 62/1110 
55# 

Woolmulla No. 1 1962 281 1 WAPET 62/1127 
54 

Eganu No. 1 1962 606, WAPET 62 / 1 2 2 1 
• 55 

Hill River No. 1 1962 579 WAPET 62/1402 
54 

Hill River No. 2 1962 116 WAPET 62/1402 
54 

Hill River No. 2A 1962 494 WAPET 62/1402 
i . 54 

Hill River No. 3 1962 264 WAPET 62/1402 
54 

Hill River No. 4 1962 308 WAPET 62 /1402 

54 ,. 
Gingin No. 1 , 1964 4544 WAPET 64/4121 
Cadda No. 1 1965 2795. FPC 65/4164 
Pinjarra No. 1 1965 4572 WAPET 65/4176 
Sue No. 1 1966 3059 WAPET 65/4186 

81 
Preston No. 1 1966 762 WAPET 66/4219 
Cockburn No. 1 1967 3054 WAPET 67/4251 
Whicher Range No. 1 1968 4653 Union Oil 68/2005 

* BMR PSSA Report number 
# BMR PSSA Publication series number 
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APPENDIX B1. 

Days unserviceable 
Pilot days off 
Days lost during maintenance 
Days lost during bad weather 
Loops flown 
New readings 
Flying time 
Ferry time 

SURVEY STATISTICS 

2 September 1969 
24 November 1969 
84 
157 (first 11 days were conducted 

as a single-hel;. copter operation, 
after which two helicopters were 
used) 

45 
7 
3 
2 
467 
3297 
556 hours 
95 hours 

Survey commenced 
Survey completed 
Total survey days 
Total helicopter days available 
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\ 
\\ Statistics by 'Sheet area 
V • V • •• i! • 

1:250 000 
Sheet area 

4V 

New 
readings 

Flying Ferry 
time time 
h.min h. min 

New readings 
per flying 
hour . 

BALFOUR DOWNS 169 31-50 3-50 5-4 
BARROW ISLAND 17 2.45 1.25 6.9 
BULLER 167 30.40 5-35 „ 5-5 
COLLIER 168 32-20 2.35 5.2 
.DAMPIER 51 9-55 0.55 5-3 
EDMUND 167 22.30 6.50 7-5 
MARBLE BAR 168 32-25 3-40 5-2 
MOUNT BRUCE 169 24-45 5-55 6.9 
MOUNT ,EGERTON 167 38.15 3-50 4-4 
NEWMAN 167 30.25 4-35 5-5 
NINGALOO 10 2-05 0.00 4-9 
NULLAGINE 169 30.05 3-40 5.6 
ONSLOW 61 11.15 1.40 5.5 
PORT HEDLAND/ 162 28.35 2.55 5-7 
BEDOUT ISLAND 
PYRAMID :j 167 30.25 .-. 4-55 5-5 
ROBERTSON 167 18.00 6.20 9-3 
ROEBOURNE 91 17-00 1.50 5-4 
ROY HILL " 169 19-50 6.10 8.7 
TUREE CREEK 166 24-10 5.50 6.9 
WINNING POOL 112 21.00 2.40 5-3 
WYLOO 166 23-20 .6.35 7-2 
YANREY0 114 15-05 V/ 5-40 7-6 
YARRALOOLA 163 28.00 3-30 5-8 
YARRIE 170 (i 31 -25 4.20 5-4 

New readings 
per flying 
and ferry 
hour 

4.8 
4.6 
4-7 
4.9 
'5-0 
5.8 
4.7 
5.6 
4.0 
4.8 
4-9 
5-1 
4-9 
5.2 

4.8 
6.9 
4-9 
6.6 
51 
4.8 
5.6 
5.6 
5.2 
4.8 

Loops' 

24 
2 
24 
24 
6 

24 
24 
24 
24 
24 
1 

24 
7 

22 

24 
24 
13 , 
24 

- 24 
16 
24 
16 

. 24 
24 

Averages: 6.1 5-1 



APPENDIX B2. SURVEY PROCEDURE 

The field operations and computing procedure are as described for the 
reconnaissance gravity survey of southwest Western Australia (see Appendix A2): 
The segmentation of the survey area in northwest Western Australia is shown in 
Appendix Figure B1. , 

The internal, external, and forecast standard deviations for the 
gravity and ' elevaticn.^networks are tabulated below. > 

Seg­
ment 

Elevation (m) Gravity (mGal) 

Seg­
ment 

Internal 
network 

External 
network 

Forecast 
network 

Internal 
network 

Ext'ernal 
network 

Seg­
ment 

SD Max. 
a'dj. 

3D - Max. 
adj. 

SD Max. Max. 
adj. adj. 

SD 

SD Max. 
adj. 

SD Max. 
adj. 

S 
T 
U; , 
w 
Y 

1.22 3-15 
1.62 4.17 
1.17 2.94 
1.61 4-19 
1.07 4.31 

1.83 5-57 
2.58 8.00 
2.09 8.03 
2.80 9-23 
1.61 3-84 

1.59 4-79 3-01 
3-58 6.46 1.80 
2.20 6.09 2.77 
2.31 4-70 2.03 
1.50 2.40 1.60 

0.04 0.08 
0.03 0.07 
0.03 0.08 
0.03 0.12 
0.03 0.09 

0.04 0.08 
0.03 0.14 
0.03 0.08 
0.04 0.12 
0.03 0.09 
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APPENDIX FIGURE Bl 

ELEVATION CONTROL TRAVERSES 
AND SEGMENTS 

O 100 2 0 0 k m 

Boundary of areo \ \ Boundary of 1969 
discussed survey area 

I v m o o 1:250 000 map sheet 
area 

Elevation control 
traverse 

" Segment boundary 

Y Segment name 

(5 Cambridge Pendulum 
Station 

a , Isogal Secondary 
Station 
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APPENDIX B3.' LISTS OF PREVIOUS GEOPHYSICAL SURVEYS AND 
WELLS WITHIN THE SURVEY AREA 

The following lists give the names and references to BMR and subsidised 
geophysical and drilling surveys up to 1972. The locations of these surveys are 
shown in Figures B1, B2, and B3« 

The full names of the petroleum exploration and development companies 
referred to in the lists below are: West Australian Petroleum Pty Ltd, Union 
Oil Development Corporation, Marathon Petroleum Australia Ltd, and Hematite 
Petroleum Pty Ltd. 

Company reports' of subsidised surveys are housed in BMR as Petroleum 
Search Subsidy Acts (PSSA) Reports, which are unpublished. A few of them have 
been published, either complete or in summary form, in the BMR PSSA Publication 
series. 

Gravity surveys 

Name of,survey Operator " Reference 

Geophysical exploration in the BMR Chamberlain & others (1954) 
Carnarvon (NW) Basin, Western 
Australia, 1950-53 

NW Basin, 1950 

Onslow-Derby regional traverse, 1953 

Carnarvon Basin, 1956 

Fitzroy and Canning Basins, 1952-60 

Amadeus and south Canning' Basins, 
1962 

Northern Territory and Western 
Australia, 1967 

BMR Thyer (1951) 

BMR BMR Record 1963/13 

WAPET Unpublished 

BMR,WAPET Flavelle & Goodspeed (1962) 

BMR Lonsdale & Flavelle (1968) 

BMR Whitworth (1970) 
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Name of survey Operator Reference 

Canning Basin, 1968 BMR BMR Record 1969/37 

Marine geophysical survey of the ;BMR 
northwest continental shelf, 1968 

BMR Record 1969/99 

Magnetic surveys 

Canning Basin aeromagnetic, 1954 BMR BMR Record 1960/11 

Geraldton-Onslow airborne BMR 
(scintillograph and magnetometer), 
1956 

Parkinson (1957) 

Carnarvon Basin airborne magnetic BMR 
and radiometric, 1957 

Forsyth (1960) 

Carnarvon Basin airborne magnetic BMR 
and radiometric, 1959 

Spence (1961 ) 

Carnarvon Basin airborne magnetic 
and radiometric, 1961 

BMR Spence (1962) 

South Canning Basin aeromagnetic, 
1962, 1963 

WAPET BMR PSSA Report 62/1728 
BMR PSSA Publication 72 

Gibson Desert?area aeromagnetic, Union Oil BMR PSSA Report 65/4610 
1965 

Marine geophysical survey of BMR BMR Record 1969/99 
the northwest continental shelf, 1968 

X 
Offshore Waljlal aeromagnetic, 1969 WAPET BMR PSSA Report 69/3037 

I! 
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Seismic surveys 

Giralia Anticline/ 1951 
(Carnarvon Basin) 

BMR BMR Records 
1954/44, 1954/67 

Wandagee Hill/Middalya, 1955 
(Carnarvon Basin) 

BMR BMR Record 1962/117 

Giles-Carnegie, 1961-62 
(Canning Basin) 

BMR Turpie (1967) 

Wandagee Ridge, 1961 
(Carnarvon Basin) 

WAPET BMR PSSA Report 62/1576 
BMR PSSA Publication 50 

Salt Marsh, 1961 
(Carnarvon Basin) 

WAPET BMR PSSA Report 62/1585 
BMR PSSA Publication 50 

Quail Anticline, 1962 
(Carnarvon Basin) 

WAPET BMR PSSA Report 62/1622 

Whaleback, 1962 
(Carnarvon Basin) 

WAPET BMR PSSA Report 62/1635 
BMR PSSA Publication 49 

Kubura-Learmonth, 1962 
(Carnarvon Basin) 

Ningaloo, 1963 
(Carnarvon Basin) 

WAPET BMR PSSA Report 62/1637 

WAPET BMR PSSA Report 63/1504 

Paterson, 1963 
(Carnarvon Basin) 

WAPET BMR PSSA Report 63/1509 

Barrow Island, 1963 
(Carnarvon Basin) 

WAPET BMR PSSA Report 63/1536 

Onslow, 1966 
(Carnarvon Basin) 

WAPET BMR PSSA Report 66/11073 



Cane River, 1967 
(Carnarvon BasinJ 

Locker, 1967 
(Carnarvon Basin) 

Mia Mia, 1967 
(Carnarvon Basin/Gascoyne Block) 

Marine geophysical survey of the 
northwest continental shelf, 1968 

Munro R-1, 1969 
(Canning Basin) 

Anketell, 1970 
(Canning Basin) 

Lake .mid, 1970 
(Canning Basin/Paterson Province) 

Lyndon-Quobba, 1972 
(Carnarvon Basin) 
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WAPET BMR PSSA Report 67/11159 

WAPET BMR PSSA Report 67/11162 

Marathon BMR PSSA Report 67/11179 

BMR BMR Record 1969/99 

WAPET BMR PSSA Report 69/3081 

WAPET BMR PSSA Report 70/896 

WAPET , BMR PSSA Report 70/933 

WAPET ' BMR PSSA Report 72/891 
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Wells 

Well name and no. Year Total depth 
(m) 

Operator Reference 

BMR 4A Wallal 
Samphire Marsh No. 1 

Wandagee No. 1 

Quail No. 1 
Marilla No. 1 

Minderoo No. 1 

Paterson No. 1 
Whaleback No. 1 
Learmonth No. 2 
Barrow Island No. 1 
Onslow No. 1 
Hope Island No. 1 
Remarkable Hill No. 1 
Cane River No. 1 
East Marilla No. 1 

1958 
1958 

1962 

1963 
1963 

1963 

1963 
1963 
1963 
1964 
1966 
1968 
1968 
1971 
1972 

679 
2031 

1073 

3580 
457 

610 

2286 
1528 
1871 
2982 
2998 
1426 
3206 
694 
638 

BMR BMR Report 60 
WAPET BMR PSSA Report :62/l 002 

BMR PSSA Publication 5 
WAPET BMR PSSA Report 62/1215 

BMR PSSA Publication 68 
WAPET BMR PSSA Report 63/1010 
WAPET BMR PSSA Report 63 / 1200^ 

BMR PSSA Publication 68 „ 
WAPET BMR PSSA Report 63 /1200 

BMR PSSA Publication 68 
WAPET BMR PSSA Report 63/1211 
WAPET BMR PSSA Report 63/1319 
WAPET BMR PSSA Report 63/1327 
WAPET BMR PSSA Report 64/4030 

WAPET BMR PSSA Report 66/4218 
WAPET BMR PSSA Report 68/2003 
Marathon BMR PSSA Report 68/2050 
Hematite BMR PSSA Report 71/751 
WAPET BMR PSSA Report 72/960 
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APPENDIX C1. SURVEY STATISTICS 

The following statistics refer to the initial coverage of the survey-
area and do not take account of follow-up work. 

Survey commenced : 12 October 1971 
Survey completed : 2 July 1972 
Total survey days : 237 
Total helicopter days available : 208 
Days unserviceable : 7 
Pilot days off : 18 
Days lost during maintenance : 17 
Days lost during bad weather : 2 
Loops flown : 1 180 
New readings : 8046 
Flying time : 1472 hours 
Ferry time : 221 hours 
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Statistics by Sheet area 

1:250 000 Sheet area New readings Flying time Ferry time Loops 
h.min h.min 

AJANA 102 19.15 3-35 14 
BARLEE 157 34.50 3-30 24 
BELELE 159 31 .15 5-05 24 
BURNABBIE 46 7.15 - 6 
BYRO 159 30.45 5-00 24 
COOPER 134 20.20 2.25 19 
CULVER 1 1 1 16.25 1-35 15 
CUE 158 30.00 4-05 24 
DONGARA 49 9-30 0.30 6 
DUKETON 158 29-10 5-05 24 
EDJUDINA 162 26.55 3-50 24 
EUCLA 123 19.30 2.45 18 
FORREST 130 19-55 1.50 17 
GERALDTON 96 17-10 1 .30 13 
GLENBURGH 161 30.30 4.20 24 
GLENGARRY 163 31.00 4-10 24 
JUBILEE 159 24-35 3-05 24 
KENNEDY RANGE 171 3 1 . 1 0 2.20 2,r 
KINGSTON 158 29 .10 7-25 24 
KIRKALOCKA 161 32.00 3.15 24 
LAVERTON 161 29.15 2.20 24 
LENNIS 114 23.10 4-20 16'' 
LEONORA 159 27.55 3-50 24 
LOONGANA 157 24-50 3-15 ;' 24 

MADURA 159 25-40 2.40 : 24 
MASON 130 20.10 4-25 18 
MENZIES 162 28.40 3-45 
MINIGWAL 160 25-25 6.50 24 
MOUNT PHILLIPS 169 "' 30.55 2.50 - 24 
MURGOO 160 30.20 3-25 ' 24 
NABBERU 180 34-15 4.05 24 
NARETHA 160 26.20 3-45 24 
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NEALE 162 32.50 3.05 24 
NINGHAN 158 24 .10 , 4.00 24 
NOONAERA 15 2.25 0.15 2 
•PEAK HILL 168 32.55 3.05 24 
PERENJORI 162 31 . 1 0 3-25 24 
PLUMRIDGE 156 25.20 3-40 24 
QUOBBA 61 12.10 0.40 11 
RASON 162 30.20 7 - 1 0 24 
ROBERT 158 31.45 10.45 24 
ROBINSON RANGE 160 30.40 3-4P 24 
SANDSTONE 158 30.00 3-45 24 
SEEMORE 157 24.20 3-05 24 
SIR SAMUEL 157 28.30 5-25 24 
STANLEY 173 33.40 4-50 24 
TALBOT 98 19.45 2.30 12 
THROSSELL 159 30.50 5-45 24 
VERNON 162 33.00 4.20 24 
WAIGEN 1 22 23.50 12.20 15 
WANNA 129 26.45 5-55 19 
WESTWOOD 130 26.20 4-00 18 
WILUNA 166 31.55 3.15 24 
WOORAMEL 56 10.40 0.50 

j -

8 
YALGOO 162 29.15 4.05 24 
YARINGA 39 8.25 2.00 8 
YOUANMI , ,; 159 29.30 4-05 24 
YOWALGA 69 13-30 4-30 9 

Follow-up work within the survey area was carried out between 17 and 
30 October 1972, when 247 new readings were made while checking and further 
delineating small anomalies in the preliminary contours. One or more follow-up 
loops were flown on the following 1:250 000 Sheet areas: AJANA, BARLEE, BELELE, 
CUE, DONGARA, EDJUDINA, FORREST, GLENGARRY, KINGSTON, KIRKALOCKA, LAVERTON, 
LENNIS, LOONGANA, MADURA, MASON, MENZIES, MINIGWAL, MOUNT PHILLIPS, NINGHAN, 
PERENJORI, RASON, ROBERT, SEEMORE, SIR SAMUEL, THROSSELL, YALGOO, YOUANMI. The 
contours (Plated) have been amended where necessary, to conform with the 
results of follow-up work. 

1:250 OOP Sheet area New readings Flying time Ferry time Loops 
h.min h.min 
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APPENDIX C2. SURVEY PROCEDURE 

The field operations and computing procedure are as described for the 
reconnaissance gravity survey of southwest Western Australia (see Appendix A2). 
The segmentation of the survey area in central and southeast Western Australia 
is shown in Appendix Figure C1. 

The internal, external, and forecast standard deviations for the 
gravity and elevation networks are tabulated below. 

Elevation (m) Gravity (mGal) 

Seg­ Internal External Forecast Internal External 
ment network network network network network 

SD Max. SD Max. SD Max. Max. SD Max. SD Max. 
adj. adj. adj. adj. adj. ,adj. 

c SD 

A 1 .45 5-04 2.09 6.25 1 .65 4.88 3-0 0.06 0.42 0.06 0.04 
B 1 .43 5-65 1.92 5-55 1.37 4-27 3-1 0.05 0.20 0.05 0.20 
C 0.94 2.37 1.73 5.80 1.71 3-05 1.7 0.03 0.13 0'. 03 0.13 
D 1 .50 5.13 2.15 9.73 1.92 4.26 2.2 0.04 0.12 0.04 0.12 
E 1.35 4.22 1.71 5-28 1.34 4.26 3-1 0.04 0.12 0.04 0.12 
F 1.04 3-95 1.86 4.86 1.49 3-66 2.4 0.05 0.20 0 .05 0.20 
G 1 .58 4-29 2.46 7.40 2.29 5-79 2.5 0.03 0.09 0.03 0.09 
H • 1.77 5.08 2.24 7.22 3-54 9-45 2.6 0.03 0.10 0 .03 0.10 
I 1.48 6.30 2.20 8.74 1.89 6.10 3.2 0.04 0.14 0.04 0.14 ' 
J 1 -79 5-78 2.54 7.21 2.47 6.40 2.5 0.03 0.09 0 .03 0.09 
K 1 .42 4-37 2.71 8.43 2.71 6.10 2.2 0.03 0.09 0.05 0.18 
L 1.42 3-46 2.42 7-72 1.59 3-66 2.3 0 .03 0.10 0.03 0.10 
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APPENDIX C3. LISTS OF PREVIOUS GEC .tYSICAL SURVEYS WITHIN THE SURVEY AREA 

The following lists give the names of and references to BMR and 
subsidised geophysical and drilling surveys up to 1970. The locations of these 
surveys are shown in Figures CI, C2, and C3« 

BMR Petroleum Search Subsidy Acts (PSSA) Reports (listed under 
'Reference') are unpublished company reports of subsidised surveys, and are 
housed in BMR. The full names of petroleum exploration and development 
companies referred to in the lists below are: West Australian Petroleum Pty 

• i ) 

Ltd, Hunt Oil Co., Barewa Oil & Mining NL, Tasman Oil Pty Ltd, Tenneco Australia 
ft,-

Inc., French Petroleum Co. (Aust.) Pty Ltd (now Total Exploration Australia Pty 
Ltd), BP Petroleum Development,Australia Pty Ltd, Canadian Superior Oil (Aust.) 
Pty Ltd,"Continental Oil Company of Australia Ltd, and Exoil Pty Ltd (now Oilmin 
NL). 

Gravity surveys 

Name of survey Operator Reference 

Geophysical exploration in the 
Carnarvon (NW) Basin, 1950-53 

BMR Chamberlain & others (1954) 

Perth Basin, 1951-52 BMR Thyer & Everingham (1956) 

Regional gravity traverses across 
the Eucla Basin, 1954-55 

BMR Gunson & van der Linden (1956) 

Dongara-Mullewa 
(Perth Basin) 

WAPET BMR PSSA Report 62/1925 

Eganu, 1962 
(Perth Basin).,, 

WAPET BMR PSSA Report 62/1933 

Lennis-Breaden 
(Officer Basin) 

Hunt Oil BMR PSSA Report 64/4800 
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Geraldton 
(Perth Basin) 

Murchison-Gascoyne 
(Carnarvon Basin) 

WAPET BMR PSSA Report 67/4827 

Barewa Oil BMR PSSA Report 70/326 

Magnetic surveys 

Offshore West Beagle aeromagnetic WAPET BMR PSSA Report 69/3050 
I;) 

Officer Basin aeromagnetic inter- Hunt Oil Brod (1962) 
pretation 

Neale Junction land magnetic 

West Carnarvon aeromagnetic 

Eucla Basin airborne magnetic, 
1954 

< 

Geraldton-Onslow airborne 
(scintillograph and magnetometer), 
1956 

Carnarvon Basin airborne magnetic 
and radiometric, 1957 

Perth Basin aeromagnetic, 1957 

Carnarvon Basin airborne magnetic 
and radiometric, 1959 

ii 

<, 

Rawlinson Range/Young Range 
aeromagnetic reconnaissance, 1 960 

Hunt Oil BMR PSSA Report 65/4617 

Tasman Oil BMR PSSA Report 65/4615 

BMR 

BMR 

BMR 

BMR 

BMR 

BMR 

Carnarvon Basin airborne magnetic BMR 
and radiometric, 1961 

BMR Record 1958/87 

BMR Record 1957/9 

Forsyth (1960) 

BMR Record 1963/74 

Spence (1961) 

BMR Record 1961/137 

Spence (1962) 
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BARLEE airborne magnetic and 
radiometric, 1957 

BMR BMR Record 1965/28 
(maps only) 

MENZIES and LEONORA airborne 
magnetic and radiometric, 1964 

BMR BMR Record 1966/15 

LAVERTON-EDJUDINA airborne 
magnetic and radiometric, "1966 

BMR BMR Record 1967/65 

SIR SAMUEL/DUKETON airborne 
magnetic and radiometric, 1967 

BMR BMR Record 1967/136 

SANDSTONE-YOUANMI airborne BMR 
magnetic and radiometric, 1968 

BMR Record 1970/2 

BELELE, CUE, KIRKALOCKA, and 
eastern BYRO, MURGOO, and YALGOO 
airborne magnetic and radiometric, 
1969 

BMR BMR Record 1971/28 

GLENGARRY, WILUNA, and KINGSTON 
aeromagnetic, 1970 

BMR Lambourn (1 972) 

Seismic surveys 

Name of survey Operator Coverage 
ikmi 

Reference 

Pelsart (marine) 
(Perth-Carnarvon Basins) 

WAPET 505 BMR PSSA Report 
69/3014 

Turtle Dove (marine) 
(Perth-Carnarvon Basins) 

WAPET 379 BMR PSSA Report 
68/3"00 

Beagle (marine) 
(Perth Basin) 

WAPET 267 
(58 refract) 

BMR PSSA Report 
68/3038 
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Seismic surveys 

Name of survey Operator Coverage Reference 

Offshore Eucla Basin Tenneco 858 BMR PSSA Report 
66/11139 

Offshore Eucla Basin R.2 Tenneco 1192 BMR PSSA Report, 
67/11195 

Yowalga 
(Officer Basin) 

Hunt Oil 478 BMR PSSA Report 
65/4579 

North Lennis 
(Officer Basin) 

Hunt Oil 251 BMR PSSA Report 
65/11033 

Snag Island (marine) 
(Perth Basin) 

FPC 45 BMR PSSA Report 
65/11043 

Podooloo 
(Perth Basin) 

FPC 76 BMR PSSA Report 
65/11010 

Athamo seismic and gravity FPC 
(Perth Basin) 

410 BMR PSSA Report 
65/11060 

Geraldton 
(Carnarvon Basin) 

WAPET 48 BMR PSSA Report 
67/11146 

Abrolhos D-1 (marine) 
(Carnarvon Basin) 

BP Pet. Dev. 200 BMR PSSA Report 
66/11127 

Zeewyk Channel (marine) 
(Carnarvon Basin) 

BP Pet. Dev. 98 BMR PSSA Report 
66/11112 
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Name of survey Operator Coverage Reference 
ikml 

Abrolhos (marine) 
(Carnarvon Basin) 

BP Pet. Dev. 1224 BMR PSSA Report 
65/4592 ., 

West Carnarvon (marine) Canadian 
Superior 

2218 BMR PSSA Report 
66/11089 

West Gnarraloo (marine) Canadian 
(Carnarvon Basin) Superior 

885 BMR PSSA Report 
67/11158 

Ballythanna Hill 
(Carnarvon Basin) 

Conoco 153 BMR PSSA Report 
6 5 / 1 1 0 4 9 

Merlinleigh Anticline 
(Carnarvon Basin) 

WAPET 18 BM^ PSSA Report 
.. " 66/11075 

Shark Bay (marine) 
(Carnarvon Basin) 

Conoco 257 BMR PSSA Report 
64/4551 

Yalbalgo-Yaringa 
(Carnarvon Basin) 

Conoco 502 BMR PSSA Report 
65/11021 

Kennedy 
(Carnarvon Basin) 

WAPET 29 BMR PSSA Report 
65/11038 

Quail Anticline 
(Carnarvon Basin) 

WAPET 177 BMR PSSA Report 
62/1622 

Wooramel 
(Carnarvon Basin) 

Conoco 965 BMR PSSA Report 
64/4545 

Hyde Soak 
(Carnarvon Basin) 

Conoco 64 BMR PSSA Report 
(45 refract) <• 64/4538 
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Name of survey Operator Coverage 

i k m l 

Reference 

Wicherina WAPET 

(Perth-Carnarvon Basins) 

459 BMR PSSA Report 

(600;refract) 62/1651 

Dongara WAPET 

(Perth-Carnarvon Basins) 

63 BMR PSSA Report 

' 63/1507 

Warradong 
li 
(Perth Basin) 

WAPET 55 BMR PSSA Report 

62/1590 

Woolamulla South 

(Perth Basin) 

WAPET 92 BMR PSSA Report 

62/1627 

Hill River/Dongara 

(Perth Basin) 

WAPET 275 BMR PSSA Report 

62/1534 

Woodada 

(Perth Basin) 

FPC 211 BMR PSSA Report 

(356 refract) 64/4547 

Eneabba 

(Perth Basin) 

WAPET 241 BMR PSSA Report 

62/1541 

Babbagoola 

(Officer Basin) 

Hunt Oil 55 BMR PSSA Report 

63/1551 

Warburton 

(Officer Basin) 

Hunt Oil 132 BMR PSSA Report 

(142 refract) 64/4516 

Irwin ; WAPET 

(Perth-Carnarvon Basins.) 

45 BMR PSSA Report 

(34 refract) 64/4511 

Geelvink Channel 

(Carnarvon Basin) 

BP Pet. 1435 ) 
Dev. (470 processed) 

BMR PSSA Report 

70/241 
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Name of survey Operator Coverage ' Reference 
ikml 

Southern Carnarvon Basin, BMR Bow & Turpie 
1963 (Traverse A, Tamala- (1964) 
Narryer area) 

Southern Carnarvon Basin, 
1963 (Traverse B, Byro 
Basin) 

BMR Turpie (1964) 
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APPENDIX C4- WELLS DRILLED WITHIN THE SURVEY AREA AND AGE SEQUENCES 
ENCOUNTERED 

Drillholes within the survey area include both test bores for minerals 
in the Precambrian shield and stratigraphic wells in the sedimentary basins. 
The results of drilling surveys in the shield area are not available for publi­
cation. Wells have ueen confined mainly to the Perth and Carnarvon Basins, 
where thick Phanerozoic sediments and a relative abundance of potential 
structural traps for hydrocarbons have attracted the attention of a number of 
oil exploration companies. Stratigraphic sections from these wells have added 
greatly to geological knowledge of the two basins. Phanerozoic sediments are 
shallow and structurally featureless in the Eucla and Officer Basins-, and 
drilling activity has been correspondingly small. Yowalga No. 2, in the western 
Officer Basin, encountered Proterozoic sediments at about 600 m, and the few 
bores drilled in the onshore Eucla Basin have generally encountered Precambrian 
basement at depths less than 600 m. 

The age sequences encountered in wells are given in the following 
table- The main reference for each well is the unpublished BMR PSSA Report; 
data and results of some of the wells have been summarised in the BMR PSSA 
Publications. Locations of wells are shown in Figure C2. 
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Well 
Latitude 
Longitude 
Basin 

Operator Total Ages and thicknesses (m) 
depth of rocks encountered 

BMR PSSA Report 
BMR PSSA , 
Publication 

Wandagee No. 1 
23°53'15,,S 
1 14023'51"E 
Carnarvon 

WAPET 1073 Quaternary-
Cretaceous 
Late Devonian 
Silurian 

8 
169 
98 

533 

Silurian/Ordovician? 262+ 

62/1215 
68 . 

Quail No. 1 
23°57'04"S 
114°29'57"E 
Carnarvon 

WAPET 3580 Quaternary 
Permian 
Carboniferous 
Devonian-
Silurian 

5 

2092 
610 
372 
499+ 

63/1010 

Abbarwardoo No. 1 
28°35'10"S 
115°09'35"E 
Perth-Carnarvon 

WAPET 600 Quaternary 
Jurassic 
Triassic? 
Permian 

2 
21 
34 

544+ 

62/1222 
55 

Wicherina No. 1 
28°49'53"S 
115 ° 1 4 ' 1 9"E 
Perth 

WAPET 1686 Quaternary 
Cretaceous 
Jurassic 
Triassic 
Permian 

4 

15 

262 
91 

1 3 H + 

63/1056 

Mungarra No. 1 
28°51'02"S 
115°06'55"E 
Perth 

WAPET 609 Quaternary 2 
Jurassic-
Early Cretaceous 221 

Triassic 30 
Permian 357+ 

64/4105 
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Well Operator Total 
Latitude depth 
Longitude (m) 
Basin 

Ages and thicknesses (m) BMR PSSA Report 
of rocks encountered BMR PSSA 

Publication 

Yardarino No. 1 
29°13'13"S 
115°03'10"E 
Perth 

•WAPET 2377 Quaternary 9 
Late Triassic-
Early Cretaceous 1928 

Early-Mid-Triassic 345 
Permian 93 + 

64/4035 

Jurien No. 1 
30°08'40"S 
115°.02' 54"E 
Perth 

WAPET 1026 Quaternary 
Triassic 
Permian 
Precambrian 

24 
247 
704 
48+ 

62/1110 
55 

Woolmulla No. 1 
30°01'24"S 
115° 11'28"E 
Perth 

WAPET 2811 Quaternary 
Triassic 
Permian 
Precambrian 

4 
1228 
1 541 

39+ 

62/1127 

54 

Eganu No. 1 

29°59 '05"S 
115°49'35"E 
Perth 

WAPET 600 Quaternary 5 62/1221 
Late Jurassic- 55 

Early Cretaceous 594+ 

Hill River No. 1 
30°16'S 
115°18'E 
Perth 

WAPET 579 Early Jurassic-
Early Cretaceous 

62/1402 
579+ 54 

Gingin No. 1 
31°08'32"S 
115°49'35"E 
Perth 

WAPET 4544 Quaternary 
Cretaceous 
Jurassic 

35 
1072 
3432+ 

64/4121 
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Well Operator Total 
Latitude depth 
Longitude (m) 
Basin 

Ages and thicknesses (m) BMR PSSA Report 
of rocks encountered BMR PSSA 

Publication 

Gambanga No. 1 

32°16'S 
124°50'E 
Eucla 

Exoil 391 Recent 
Miocene 
Eocene 
Santonian 
Albian 
Aptian 
Archaean 

2 
32 
172 
168 
11 
6 
1 + 

62/1052 

Eyre No. 1 
32°07'S 
126°58'E 
Eucla 

Exoil 524 Recent 2 
Pleistocene 12 
Miocene 2 
Eocene ' 287 
Aptian-Santonian 219 
Archaean 3 + 

62/1053 

Kennedy Range No. 1 WAPET 
24°29'45"S 
114°59'27"E 
Carnarvon 

2227 Permian 2227+ 66/4235 

Yaringa No. 1 
26°03'58"S ; 

1 14°21 "35"E 
Carnarvon 

Conoco 2288 Cretaceous 141 
Jurassic 709 
Silurian/Ordovician? 671 
Ordovician 762+ 

66/4215 

Donkey Creek No. 1 FPC 
29°37'35"S 
1 15°17'25"E 
Perth 

3853 Cretaceous 
Jurassic . 
Triassic 

1810 
1552 
491 + 

66/4223 
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Vell 
Latitude 
Longitude 
Basin 

Operator Total Ages and thicknesses (m) BMR PSSA Report 
depth of rocks encountered BMR PSSA 
(m) Publication 

Cadda No. 1 
30°20'15"S 
115°12'48"E 
Perth 

FPC 2795 Quaternary-
Jurassic 
Triassic 
Permian 
Precambrian 

2 65/4164 
166 

1864 
707 
52+ 

Gun Island No. 1 
28 o53 '30"S 
113°51'27"E 
Perth 

BP Pet. 3725 Quaternary 
Dev. Tertiary 

Cretaceous 
Jurassic 

126 
259 
516 

281 7+ 

68/2015 

Quinns Rock No. 1 
31 °48'01"''S 
115°30'52"E 
Perth (offshore) 

WAPET 2209 Tertiary 
Cretaceous 
Jurassic 

292 
461 
1280+ 

68/2046 

Eneabba No. 1 
29°34'14"S 
115°19'56"E 
Perth 

WAPET 4179 Quaternary 
Cretaceous 
Jurassic 
Triassic 

9 

1694 
1271 
1202+ 

62/1076 
54 

Yowalga No. 2 
26°10'12"S 
125°58'00"E 
Officer 

Hunt Oil 989 Recent 4 
Jurassic 87 
Permian 3 1 2 

Late Proterozoic 582+ 

66/4191 
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APPENDIX D)1. SURVEY STATISTICS 

Survey commenced 
Basic grid completed 
PolloW|Up completed 
Total helicopter days available 
Days unserviceable 
Pilot/days off 
Days lost owing to bad weather and 

o 
maintenance 

Total flying days 
New readings 
Follow-up readings 
Loops flown M 
Approximate area surveyed 

15 April 1970 
11 September 1970 
1 October 1970 
259 
66 
17 

13 < 
163 
7754 
44 
571 

2 
250 000 km 

:0 
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APPENDIX D2. SURVEY PROCEDURE 

Field operations 

The field operations were carried out by a gecphysical contractor, 
Wongela Geophysical Pty Ltd of Sydney, using the methods adopted on previous 
BMR reconnaissance helicopter gravity surveys. All traversing was done using 
the 'cell method' of flying (Hastie & Walker, 1962). 

Before the helicopter gravity operation, the ̂ South Australian 
Department of Lands, and the Survey Branch of the former Commonwealth Department 
of the Interior (and now in the Department of Administrative Services) , 
optically levelled and photo-identified a network of elevation traverses. The 
bench-marks on these traverses were elevation control stations for the survey, 
and an area enclosed by the traverses is a segment. The segmentation of the 
survey area is shown in Appendix Figure D1. In the flying of the survey, no 
loop was allowed to cross a segment"boundary. This method of flying meant that 
each segment could be computed independently for elevation control. 

Gravity' control on the survey was maintained by tying to accurate 
gravity stations termed 'Isogal stations' (Barlow, 1970), previously established 
"by multimeter traversing. 

Horizontal control was maintained by accurately pinpricking aerial 
photographs and plotting station positions on 1:250 000 photocentre base maps. 

Computing procedure 

The computing procedure is as described for the reconnaissance gravity 
survey of southwest Western ,Australia (see Appendix A2). The internal, 

i. ' • 

external, and forecast standard deviations for the gravity and elevation 
networks are tabulated below. 
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APPENOfX FfGURE 01 
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Elevation (m) Gravity (mGal) 

Seg­
ment 
Seg­
ment 

Internal 
network 

External 
network 

Forecast 
network 

External 
network 

Seg­
ment 

, SD Max.adj. SD Max.adj. SD Max.adj. SD Max.adj. 

A1 0 
A2 
B 
01 / 
C2 < 
D 

0.15 0.36 
0.35 1.07 
0".32 1.23 
0.20 0.54 
0 . 21 0.68 
0.30 0.72 

0.24 0.68 
0.38 1.37 
0.36 1.52 
0.23 0.66 
0 .31 0.94 
0.39 1.60 

0.38 1.04 
0 .32 0.78 
0 .52 1 . 3 2 

0.29 0.71 
0.36 1 . 1 1 

0.48 1.14 

0.04 0.13 
0.06 .. 0.19 
0.04 0.11 
0.05 0.15 
0.04 0.17 
0.04 0.15 
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APPENDIX D3- DENSITY DATA 

Gawler Graton 

Density information is available from wells which have penetrated the 
Gawler Craton basement; it is tabulated below: 

Well Location Depth to Basement 
basement (m) rock type 

Density 

Mailable No. 1 
(subsidised) 

31 °32'S 
130°36'E 

1330 Granitic gneiss 2.73 

Wallira No. 1 
(unsubsidised) 

29°27'S 
134°05'E 

286 Granitic gneiss 2.70 

Karkaro No. 1 
(unsubsidised) 

28°36'S 
133°46'E 

475 Biotite 
adamellite 

2.62 

Estimates of basement density have also been made from values of 
seismic P-wave velocities. At Maralinga, and between Maralinga and Fowlers Bay, 

3 
, the basement density was estimated to be 2.7 g/cm (Wiebenga & Hawkins, 1956; 
Doyle & Everingham, 1964). 

Gabbroic rock south and east of Streaky Bay gave measured densities 
3 * 3 in the range 2.80 to 3.27 g/cm . Densities of 2.54 to 2.64 g/cm were 

measured for adamellites of the Gawler Block (Whitten, 1963), and younger 
3 

intrusive granites have estimated density values of 2.65 to 2.70 g/cm . 

ft 
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Musgrave Block 

Detailed density information is available for rocks, of the Musgrave 
Block, mainly as a result of active exploration for nickel in the area; it is 
summarised below: 

3 
Rock unit Rock type Density(g/cm ) 

Giles Complex and associated Norite 2.81-3-04 
rock units Dolerite 3-07 

Gabbro 2.91-3.03 
Picrite 3.22-3.25 
Pyroxenite 3.30-3.32 

Anorthosite 2.78-2.85 
Musgrave-Mann Gneiss 2.80-2.88 
Metamorphics Granulite 2.70-2.90 

Officer Basin 

Density measurements were made on cores from Birksgate No. 1, Munyarai 
No. 1, and Emu No. 1 wells. The density data for the Birksgate and Munyarai 

. 0 
wells are summarised in Appendix Figures D2 and D3. Measurements on cores from 

3 

the Emu bore indicate sediment densities ranging from 2.10 to 2.61 g/cm . 

Eucla Basin 

The compensated formation density log for Mailable No. 1 well is shown 
in Appendix Figure D4« 

f 
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A P P E N D I X F IGURE D 2 
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APPENDIX FIGURE D3 
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APPENDIX D4. LISTS OF PREVIOUS GEOPHYSICAL SURVEYS AND WELLS 
WITHIN THE SURVEY AREA 

The following lists give the names of and references to BMR, South 
Australian Department of Mines, and subsidised geophysical and drilling surveys 
up to 1970 . The locations of these surveys are shown in Figures D2 and D3 and 
Plate D3 . 

Gravity surveys 

Name of survey Reference 

Northeastern Nullarbor Plain and 
adjacent areas 

Kerr-Grant & Pegum (1954) 

Regional gravity traverses across 
the Eucla Basin, 1954-55 

Gunson & van der Linden (1956) 

Geophysical survey of the Officer 
Basin 

Mumme (1963a) 

Eucla Basin Outback Oil NL (1965) 

MANN and W00DR0FFE 1 :250 000 
Sheet areas 

Rowan (1968) 

Eastern Officer Basin, 1966 Moorcroft (1969) 

Eastern Officer Basin, 1967 Continental Oil,,Co. (1967b) 

Eastern Officer Basin, 1970 Murumba Oil NL (1970) 
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Magnetic surveys 

Name of survey Reference 

'Eucla Basin reconnaissance 
airborne magnetic 

Officer Basin aeromagnetic inter­
pretation 

MANN area airborne magnetic and 
radiometric, 1960 

CHILDARA/GAIRDNER airborne magnetic 
and radiometric, 1960 

Eastern Officer Basin airborne 
magnetometer 

MANN/W00DR0FFE aeromagnetic, 1965 

Central South Australia airborne 
magnetic and radiometric, 1966 

j I;. 
I ' j •• 
'i 

Musgrave Block airborne magnetic 
and radiometric, 1967 

MANN-WOODROFFE aeromagnetic, 
1969 

Eucla Basin airborne magnetic and 
radiometric, 1970 

COOMPANA, FOWLER, NULLARBOR, and 
onshore NUYTS airborne magnetic 
and radiometric 

Quilty & Goodeve (1958) 

Brod (1962) 

Wells (1962) 

Quilty (1962) , 

Exoil Pty Ltd (1964) 

Tipper (1967) 

Young & Gerdes (1966) 

Waller (1968) 

Shelley & Downie (1971) 

Waller, Quilty, & Lambourn (1972) 

Lambourn (1977) 
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Seismic surveys and deep crustal studies 

Name of survey Reference 

Seismic investigation of atomic 
explosion in South Australia, 1953 

Doyle (1954) 

Maralinga seismic survey, 1955-1956 Wiebenga & Hawkins (1956) 

Mabel Creek seismic survey Exoil Pty Ltd (1962) 

Seismic velocities and crustal 
structure in southern Australia 

Doyle & Everingham (1964) 

Eucla Basin, South Australia, re­
connaissance seismic refraction 
survey, 1964 

Kendall (1965) 

Serpentine Lakes reconnaissance 
seismic survey 

Continental Oil Co. (1965) 

Eastern Officer Basin seismic 
reflection and refraction survey, 
1966 

Moorcroft (1 969) 

Mount Davies traverse, Giles-
Carnegie seismic- survey, 1961-62 

Turpi e (1967) 

Eastern Officer Basin seismic 
survey 

Continental Oil Co. (1967b) 

Western Arckaringa Basin seismic 
investigations 

Milton (I969a,b) 
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Well name and number 

Emu No. 1 
Birksgate No. 1 
Munyarai No. 1 
Mailable No. 1 

Drilling surveys v . 

Reference 

Exoil Pty Ltd< (1963) 
Continental Oil Co. 1967a) 
Continental Oil Co. (1968) 
Outback Oil NL (1969) 
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