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S U M M A R Y 

T h e a r e a m a p p e d inc ludes the s o u t h - e a s t e r n pa r t of the A m a d e u s B a s i n and a 

s m a l l a r e a of s e d i m e n t s on the w e s t e r n e d g e of the G r e a t A r t e s i a n B a 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 in the southern par t of the a r e a c o n s i s t s of g r a n i t e , 

g n e i s s , and d o l e r i t e . In the Uppe r P r o t e r o z o i c about 12,000 f e e t of d o l o m i t e , s i l t s tone , 

s ands tone , and g l a c i a l s e d i m e n t s w e r e d e p o s i t e d in the n o r t h e r n p a r t s of the K u l g e r a and 

A y e r s R o c k Shee t a r e a s . T h e s e d i m e n t s w e r e d e r i v e d p r i n c i p a l l y f r o m l a r g e upl i f ted m a s s e s 

o f P r e c a m b r i a n r o c k s t o the south and sou th -wes t . A m a j o r p e r i o d of faul t ing, fo ld ing , and 

e x t e n s i v e e r o s i o n f o l l o w e d the depos i t i on of the U p p e r P r o t e r o z o i c r o c k s . 

T h e C a m b r i a n s h o r e l i n e l a y a long the no r the rn par t of the a r e a m a p p e d and 

c o a r s e e l a s t i c s w e r e d e p o s i t e d . T h e O r d o v i c i a n sea t r a n s g r e s s e d the C a m b r i a n s h o r e l i n e and 

the y o u n g e r f o r m a t i o n s of the L a r a p i n t a G r o u p u n c o n f o r m a b l y o v e r l i e the U p p e r P r o t e r o z o i c 

r o c k s . S o m e of the m o r e r e s i s t a n t r i d g e s of U p p e r P r o t e r o z o i c r o c k s f o r m e d i s l a n d s o r 

pen in su l a s in the O r d o v i c i a n sea . 

T h e depos i t i on of the M e r e e n i e Sandstone on the L a r a p i n t a G r o u p p r o b a b l y began 

in the U p p e r O r d o v i c i a n . T h e f o r m a t i o n appea r s t o be f o r m e d of aeo l i an e r o s i o n p roduc t s , 

l a i d down in a sha l low m a r i n e e n v i r o n m e n t . T h e P e r t n j a r a F o r m a t i o n w a s l a i d down m a i n l y 

in the U p p e r D e v o n i a n and p r o b a b l y e x t e n d e d into the C a r b o n i f e r o u s . T h e m a j o r f o l d i n g 

of the A m a d e u s B a s i n s u c c e s s i o n w a s in par t synch ronous w i th the d e p o s i t i o n of the P e r t n j a r a 

F o r m a t i o n . T h e th i ckness of P a l a e o z o i c s e d i m e n t s in the s o u t h - e a s t e r n pa r t of the B a s i n d o e s 

not e x c e e d 2000 f e e t . 

T h e l a t e r a l e q u i v a l e n t s of the P e r t n j a r a F o r m a t i o n e x t e n d s o u t h - e a s t w a r d s into 

the F i n k e Shee t a rea , w h e r e they have bee.'- mapped as pa r t of the F inke G r o u p . T o the south, 

the s e d i m e n t s t r a n s g r e s s e d o v e r o l d e r P a l a e o z o i c and U p p e r P r o t e r o z o i c r o c k s on t o the 

P r e c a m b r i a n b a s e m e n t . Th in P e r m i a n g l a c i a l s e d i m e n t s u n c o n f o r m a b l y o v e r l i e the F inke 

G r o u p and a re f o l l o w e d u n c o n f o r m a b l y by M e s o z o i c s e d i m e n t s . T h e F inke Group , and the 

P e r m i a n and M e s o z o i c s e d i m e n t s , w h o s e to ta l t h i ckness i s about 3000 fee t , a r e c o n s i d e r e d t o 

be p a r t of the G r e a t A r t e s i a n Bas in s u c c e s s i o n . 

T h e m a j o r s t r u c t u r e s a r e ind ica ted by the g e o p h y s i c a l s u r v e y s . T h e s t r u c t u r e s 

i n c l u d e a l a r g e d e p r e s s i o n w i th low dens i t y r o c k s t r end ing e a s t - w e s t in the sou thern hal f of the 

K u l g e r a Shee t a r e a . T h e d e p r e s s i o n i s s i tuated in an a r e a b lanke ted by f l a t - l y i n g M e s o z o i c 

s e d i m e n t s b e t w e e n the s o u t h e r n e x p o s u r e s o f P r e c a m b r i a n igneous r o c k s and the n o r t h e r n out­

c r o p s of U p p e r P r o t e r o z o i c r o c k s . T h e g r a n i t i c r o c k s in the south m a y be thrust o v e r the l e s s 

d e n s e r o c k s . T h e d e p r e s s i o n i s bounded to the nor th by a r i d g e p r o b a b l y c o m p o s e d of n e a r -

s u r f a c e b a s e m e n t r o c k s , w h i c h d i v i d e s the thick P a l a e o z o i c and P r o t e r o z o i c s e d i m e n t s to the 

no r th f r o m a th ick P r e c a m b r i a n s e q u e n c e to the south. 

Much of the F inke Shee t a r e a i s a she l f w i th thin s e d i m e n t s . 

1 



F i g . 1. 1:250,000 S h e e t index and l o c a l i t y m a p . 



I N T R O D U C T I O N 

T h e s o u t h - e a s t e r n pa r t of the A m a d e u s B a s i n and a s m a l l p a r t o f the w e s t e r n e d g e 

o f the G r e a t A r t e s i a n B a s i n , c o m p r i s i n g the K u l g e r a , F i n k e , and p a r t s of the A y e r s R o c k and 

H e n b u r y Shee t a r e a s , w e r e m a p p e d by the authors in 1963, O t h e r p a r t s of the A m a d e u s B a s i n 

h a v e b e e n d e s c r i b e d by W e l l s , F o r man, & R a n f o r d (1964, 1965) , R a n f o r d , Cook , & W e l l s (1966) , 

and F o r man ( 1 9 6 6 ) , 

Q T h e a r e a m a p p e d l i e s in the sou thern p a r t o f the N o r t h e r n T e r r i t o r y b e t w e e n 

l a t i t udes 24 4 5 ' S . and 26 OO'S. and l o n g i t u d e s 131 30' E . and 135 0 0 ' E . ( F i g . 1 ) . T h e m a i n 

n o r t h - s o u t h r o a d p a s s e s th rough the c e n t r e of the a rea , and the h o m e s t e a d s a r e c o n n e c t e d to i t 

b y g r a d e d r o a d s . 

T h e a r e a l i e s a l m o s t e n t i r e l y b e t w e e n the 8" and 5" i s o h y e t s , and m o s t of the 

r a i n f a l l s d u r i n g the s u m m e r . S u m m e r t e m p e r a t u r e s are^high, wi th^a d a i l y m a x i m u m in 

January b e t w e e n 95 F and 100 F, and a m i n i m u m b e t w e e n 70 F and 75 F . In July the d a i l y 

m a x i m u m i s b e t w e e n 65 F and 70 F, and the m i n i m u m around 40 F . T h e p r e v a i l i n g w i n d 

i s f r o m the s o u t h - e a s t . 

B e e f c a t t l e a r e r a i s e d in the area , and about 330 b o r e s and w e l l s have b e e n sunk, 

though m a n y of t h e s e h a v e b e e n unsucces s fu l . 

M o s t of the m a p p i n g w a s done by L a n d r o v e r r e c o n n a i s s a n c e t r a v e r s e s , but h e l i ­

c o p t e r t r a v e r s e s o c c u p i e d 30 h o u r s ' f l y i n g t i m e , m a i n l y in the F i n k e Shee t a r e a . S t r a t i g r a p h i c 

s e c t i o n s ( F i g . 3) w e r e m e a s u r e d w i t h t ape and A b n e y l e v e l . 

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

On a l l t h r e e of h i s n o r t h e r n j o u r n e y s , John M c D o u a l l S tuar t p a s s e d t h r o u g h the 

a rea , a long the s a m e rou t e , d i s c o v e r i n g and n a m i n g the F i n k e R i v e r , Moun t D a n i e l , and 

Mount B e d d o m e (Stuart , 1865 ) . G i l e s , du r ing h i s s e c o n d e x p e d i t i o n ( G i l e s , 1889) , p a s s e d 

th rough A y e r s R a n g e , and on h i s f i f th v i s i t e d Moun t C o n n e r , w h i c h G o s s e (1874) had d i s ­

c o v e r e d and n a m e d , a long w i t h A y e r s R o c k . 

T h e f i r s t g e o l o g i c a l o b s e r v a t i o n s w e r e r e c o r d e d by E a s t ( 1 8 8 9 ) : at C u n n i n g h a m ' s 

G a p , n e a r C r o w n P o i n t in the F i n k e S h e e t a rea , he no ted ' l a r g e b o u l d e r s of r e d g r a n i t e ' in 

the bed o f the s t r e a m , and at P o l l y S p r i n g he noted a ' r i d g e of a r g i l l a c e o u s and h o r n b l e n d i c 

s c h i s t s , h a v i n g a c e n t r a l c o r e of r e d g r a n i t e ' , T h i s w a s the B l a c k H i l l R a n g e , now m a p p e d as 

W i n n a l l B e d s , but h i s ' c o r e of r e d g r a n i t e ' m u s t be a m i s t a k e n i n t e r p r e t a t i o n of the g r a n i t e 

b o u l d e r s d e r i v e d f r o m the P o l l y C o n g l o m e r a t e , F l a n k i n g the r i d g e he a l s o o b s e r v e d the f l a t -

l y i n g c l a y s and sand g r i t s w h i c h a r e now m a p p e d as p a r t of the F i n k e G r o u p . 

T h e H o r n E x p e d i t i o n ( T a t e & W a t t , 1896, 1897; W i n n e c k e , 1897) s t a r t e d and 

f i n i s h e d at C h a r l o t t e W a t e r s T e l e g r a p h Stat ion, and m o s t of the m a j o r l a n d m a r k s in the 

F inke S h e e t a r e a w e r e n a m e d , i nc lud ing the N e w land R a n g e s , Moun t M a g a r e y , Moun t Hope toun , 

Jenkins Bluff , M o u n t K i n g s t o n , and Moun t W a t t , w h e r e ' L o w e r S i l u r i a n ' f o s s i l s w e r e c o l l e c t e d . 

P h y s i o g r a p h i c n o t e s on the w h o l e a r e a w e r e a l s o p u b l i s h e d . On the s a m e e x p e d i t i o n , T a t e 

(1897) n o t e d s t r i a t e d b o u l d e r s at Y e l l o w C l i f f on the F i n k e R i v e r , and at f i r s t a s c r i b e d the 

s t r i a t i o n s t o bedd ing , but a f te r d i s c u s s i o n w i t h T . W . E . D a v i d he b e l i e v e d t h e m to b e of g l a c i a l 

o r i g i n . D a v i d h i m s e l f (1898) d e s c r i b e d s t r i a t e d and g r o o v e d b o u l d e r s f r o m the s a m e l o c a l i t y , 
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and c o n s i d e r e d t h e m to b e of P e r m o - C a r b o n i f e r o u s a g e . H o w e v e r , the C o m m i t t e e o f the 

A u s t r a l i a n A s s o c i a t i o n f o r the A d v a n c e m e n t of S c i e n c e (of w h i c h D a v i d w a s S e c r e t a r y ) w o u l d 

o n l y a l l o w a l a t e P a l a e o z o i c o r M e s o z o i c a g e , b e c a u s e of i n su f f i c i en t s t r a t i g r a p h i c e v i d e n c e . 

T h e y w e r e ac tua l ly m a p p e d as T e r t i a r y by T a t e & W a t t ( 1 8 9 6 ) . Y e a r s l a t e r , D a v i d & H o w ch in 

(1924) v i s i t e d Y e l l o w C l i f f and C r o w n P o i n t and d e s c r i b e d the s t r a t i g r a p h y . D a v i d & H o w ch in 

had no h e s i t a t i o n in a s s i g n i n g a C a r b o n i f e r o u s o r P e r m o - C a r b o n i f e r o u s age to the g l a c i a l s 

o f Y e l l o w C l i f f and C r o w n P o i n t . 

B a s e d o w (1905) pub l i shed b r i e f n o t e s on A y e r s R a n g e , Moun t C o n n e r , and 

M o u n t K i n g s t o n , and in 1926 he t r a v e l l e d w i t h the M a c K a y E x p l o r i n g E x p e d i t i o n ( B a s e d o w , 

1 9 2 9 a , b ) , and again v i s i t e d the A y e r s R a n g e on the w a y to the P e t e r m a n n R a n g e s . 

T h e ' F i n k e R i v e r s a n d s t o n e s ' (now pa r t of the F i n k e G r o u p ) b e t w e e n M o u n t 

D a n i e l and I d r a c o w r a h o m e s t e a d w e r e d e s c r i b e d by C h e w i n g s (1914) , H e no ted the s h a l e s 

u n d e r l y i n g the s ands tone b e t w e e n H o r s e s h o e B e n d and I d r a c o w r a , and c o n s i d e r e d the C r o w n 

P o i n t g l a c i a l s to be a r i v e r c o n g l o m e r a t e of n o n - g l a c i a l o r i g i n . H e i nc luded the c o n g l o m e r a t e 

in the F i n k e R i v e r sands tone , and a s s i g n e d bo th the sands tone and the u n d e r l y i n g s h a l e t o the 

J u r a s s i c ( ? ) . L a t e r (1928) he s t i l l c o n s i d e r e d t h e m to be J u r a s s i c . H e d i s c u s s e d (1935) 

the ' P e r t a t a t a k a S e r i e s ' o f the o l d e r p a r t of the A m a d e u s B a s i n s e q u e n c e , and r e g a r d e d M o u n t 

O l g a , A y e r s R o c k , and M o u n t C o n n e r as ' N e w e r P r o t e r o z o i c ' . H e a l s o thought that the 

E r l d u n d a , B a s e d o w , and K e r n o t R a n g e s w e r e ' L a r a p i n t a r e s i d u e s ' , and o u t l i e r s of the 

' M a r e n a ' r e d sands tone ( M e r e e n i e S a n d s t o n e ) o f the L e v i and G e o r g e G i l l R a n g e . T h e s e 

r a n g e s a r e now m a p p e d as W i n n a l l B e d s . 

T h e ' F i n k e S e r i e s o f S e d i m e n t s ' w e r e a l s o d e s c r i b e d by W a r d ( 1 9 2 5 ) . A t P o l l y 

S p r i n g he no t ed the ' c o a r s e p e b b l y g r i t s [now P o l l y C o n g l o m e r a t e and L a n g r a F o r m a t i o n ] . . , . 

r e s t i n g u n c o n f o r m a b l y upon the o l d P a l a e o z o i c s ands tone a n d q u a r t z i t e [now W i n n a l l B e d s ] . . . . 

p r o b a b l y a b o v e th is c a m e w h i t e and r e d s h a l e s . . . . [and] g r e e n i s h - g r e y s h a l e s [now H o r s e s h o e 

B e n d S h a l e ] , o v e r l a i n b y 100 f e e t o f c r o s s - b e d d e d v a r i e g a t e d sands tone and g r i t ' (now D e S o u z a 

S a n d s t o n e ) . H e c o n s i d e r e d the t i l l i t e o f Y e l l o w C l i f f to be r e l a t e d t o the c r o s s - b e d d e d s a n d ­

s t o n e , and r e g a r d e d t h e m both as P e r m o - C a r b o n i f e r o u s . H e r e g a r d e d the 800 f e e t of J u r a s s i c 

s a n d s (now D e S o u z a Sands tone ) in the o l d C h a r l o t t e W a t e r s B o r e as r e s t i n g d i r e c t l y on the 

s a n d s t o n e s of the ' F i n k e S e r i e s ' ; and the 494 f e e t of h i s L o w e r C r e t a c e o u s ' R o l l i n g D o w n s 

F o r m a t i o n ' r e s t i n g on the J u r a s s i c in th i s b o r e i s now m a p p e d as R u m b a l a r a S h a l e . M a d i g a n 

(1932) c o r r e l a t e d the ' F i n k e R i v e r Sands tone ' w i t h the P e r t n j a r a F o r m a t i o n (as i s done in t h i s 

R e p o r t ) , and c o n s i d e r e d t h e m both as P e r m o - C a r b o n i f e r o u s . 

In 1930, T e r r y (1931) c o n d u c t e d a p u r e l y e x p l o r a t o r y t r i p f r o m H o r s e s h o e 

B e n d , and t r a v e l l e d w e s t t o E r d u n d a , Moun t C o n n e r , A y e r s R o c k , and on t o the S c h w e r i n 

M u r a l C r e s c e n t in W e s t e r n A u s t r a l i a . H e r e t u r n e d by w a y of the K e r n o t , B a s e d o w , and 

E r d u n d a R a n g e s , and c o n c l u d e d that ' n o e v i d e n c e of any m i n e r a l o f c o m m e r c i a l v a l u e e x i s t s 

in t h i s a r e a ' . E l l i s (1937) a c c o m p a n i e d a p r i v a t e e x p e d i t i o n t o the R o b e r t R a n g e ( in W e s t e r n 

A u s t r a l i a ) , and c o n s i d e r e d Moun t O l g a , A y e r s R o c k , and Moun t C o n n e r as U p p e r P r o t e r o z o i c 

in a g e . 

W i l s o n (1947, 1950, 1952a, 1960) has m a d e a d e t a i l e d p e n o l o g i c a l s tudy o f the 

p y r o x e n e - b e a r i n g g r a n i t e s of the M u s g r a v e R a n g e s , inc lud ing s o m e f r o m the A y e r s R a n g e , 

and h a s a l s o d i s c u s s e d o t h e r a s p e c t s of the g e o l o g y of this a r e a ( W i l s o n , 1948, 1952b, 1953, 

1954, 1 9 5 9 ) . R o b i n s o n (1950) d e s c r i b e d t w o thin s e c t i o n s f r o m s p e c i m e n s c o l l e c t e d by B a s e d o w 

in 1903 f r o m the A y e r s R a n g e . 
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S u l l i v a n & Opik (1951) n a m e d R u m b a l a r a Sha le and De Souza Sandstone dur ing 

an i n v e s t i g a t i o n of the R u m b a l a r a o c h r e depos i t . 

H o s s f e l d (1954) inc luded a d i s cus s ion of the ' F inke S e r i e s ' and the M u s g r a v e 

b l o c k in a g e n e r a l d e s c r i p t i o n of the s t r a t i g r a p h y of the N o r t h e r n T e r r i t o r y . 

T h o m a s (1956) of F r o m e - B r o k e n H i l l r e v i e w e d the l i t e r a t u r e and d i s c u s s e d the 

p h y s i o g r a p h y and g e n e r a l g e o l o g y of the A m a d e u s Bas in , and W e e g a r (1959) p r o d u c e d a pho to-

g e o l o g i c a l m a p of the bas in . G i l l e s p i e (1959) i n v e s t i g a t e d the s o u t h - w e s t e r n pa r t s of the 

ba s in and r e g a r d e d Mount Conne r as U p p e r P r o t e r o z o i c t o L o w e r P a l a e o z o i c . L e s l i e (1960) 

w o r k e d in the sou thern par t o f the basin , n a m e d the P i o n e e r F o r m a t i o n (now m a p p e d as In india 

B e d s and A r e y o n g a F o r m a t i o n ) and r e c o g n i z e d g l a c i a l beds in i t . H e no ted the angular 

u n c o n f o r m i t y at the b a s e of the S t a i r w a y Sandstone, and r e c o g n i z e d s e v e r a l u n c o n f o r m i t i e s in 

the s u c c e s s i o n . He a l so c o n s i d e r e d that, on a r e g i o n a l s c a l e , t i m e h o r i z o n s w e r e c r o s s e d by 

the s e d i m e n t a r y un i t s . W u l f f (1960) r e g a r d e d the w h o l e of the ' F inke R i v e r B e d s ' in the 

s o u t h - e a s t as g l a c i a l , though he only noted the h o r s e s h o e Bend Shale f v a r v e d m i c a c e o u s s i l t -

s t o n e s ' ) and I d r a c o w r a Sands tone of the p r e s e n t F inke G r o u p . H e c o n s i d e r e d the De Souza 

Sands tone to be c l o s e l y a s s o c i a t e d w i th the g l a c i a l s and r e g a r d e d t h e m al l as P e r m i a n . 

T a y l o r (1959) e x a m i n e d the f o s s i l s c o l l e c t e d by the f i e l d p a r t i e s , and conc luded that the r o c k 

uni t s as n a m e d w e r e d i a c h r o n o u s . 

In 1960-61 the Inst i tut F r a n c a i s du P e t r o l e p r e p a r e d p h o t o g e o l o g i c a l m a p s of the 

A m a d e u s B a s i n on a s c a l e of 1:250,000 (Scanv ic , 1961) . P r i c h a r d & Quin lan (1962) m a p p e d 

the sou the rn half o f the H e r m a n n s b u r g Shee t a rea , m e a s u r e d the s ec t i on at E l l e r y C r e e k , 

e s t a b l i s h e d the s e d i m e n t a r y s u c c e s s i o n in the A m a d e u s Bas in , and de f ined the ma in r o c k - u n i t s . 

T h e B u r e a u of M i n e r a l R e s o u r c e s e x t e n d e d i t s g e o l o g i c a l w o r k t o the r e s t of the 

bas in , and accounts of v a r i o u s a r e a s have been publ i shed by W e l l s , F o r m a n , & R a n f o r d (1964, 

1965) , R a n f o r d , Cook, & W e l l s (1965),and F o r m a n ( 1 9 6 6 ) . A g r a v i t y s u r v e y of the bas in has a l s o 

b e e n c o m p l e t e d ( L a n g r o n , 1962a, b ; L o n s d a l e & F l a v e l l e , 1963) . 

C o m p a n y g e o l o g i s t s have been a c t i v e in the a r e a s i n c e 1960 (Hopkins , 1962; 

S t e l c k & Hopk ins , 1962; H a r t m a n , 1963; G r a s s o , 1963) , and S p r i g g (1963) has d i s c u s s e d the 

g e o l o g y of the S i m p s o n D e s e r t and i ts s u r r o u n d i n g s d i r e c t l y e a s t and sou th -eas t of the A m a d e u s 

B a s i n . 

Cook (1963) r e c o r d e d the d i s c o v e r y of p h o s p h o r i t e s in the A m a d e u s B a s i n 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 . He c o n s i d e r s that the phosphate d e p o s i t s w e r e f o r m e d by the 

m i x i n g of o x y g e n a t e d and d e t r i t a l - l a d e n w a t e r w i t h p h o s p h a t e - r i c h m a r i n e b o t t o m w a t e r s . 

R o c h o w (1965) m a d e a r a p i d r e c o n n a i s s a n c e of the F inke Shee t a rea , and r e c o g ­

n i z e d and d e s c r i b e d (but did not n a m e ) the four units of the ' F inke S e r i e s ' (now f o r m a l l y n a m e d 

the F i n k e G r o u p ) . H e inc luded the o v e r l y i n g C r o w n Po in t g l a c i a l s and the De Souza Sandstone 

in the ' F i n k e S e r i e s ' . He c o r r e l a t e d the f o s s i l i f e r o u s sands tone w h i c h caps Mount W a t t w i th 

the S t a i r w a y Sands tone , and r e g a r d e d the C r o w n Po in t g l a c i a l s as u n c o n f o r m a b l e w i t h the 

u n d e r l y i n g f o r m a t i o n s . 

5 



P H Y S I O G R A P H Y 

F i g . 2 P h y s i o g r a p h i c d i v i s i o n s . A : Mounta in r a n g e s and h i l l s ; B : L o w r a n g e s 

and h i l l s w i th i n t e r v e n i n g dunes and sand p la in ; C : Sand p la in w i t h m a n y 

dunes and s o m e l o w o u t c r o p s ; D : Sand pla in w i t h dunes ; E : Sa l t l a k e s ; 

F : G i b b e r o r a l l u v i a l p l a i n s ; G : A l l u v i a l p l a i n s ; H : M e s a s and bu t tes . 

Mounta in r a n g e s and h i l l s o f sands tone a r e found at Mount Conne r in the A y e r s 

R o c k Shee t a r ea , in the K e r n o t , B a s e d o w , E r l lunda, and Mount Sunday R a n g e s , in the n o r t h e r n 

pa r t o f the K u l g e r a Shee t a r ea , and in the Mount K i n g s t o n / B l a c k H i l l R a n g e on the F inke Shee t 

a r e a . Mount Conner , a l a r g e f l a t - t o p p e d m e s a w i t h a s h e e r v e r t i c a l w a l l on the n o r t h - w e s t 

s i d e , r i s e s about 1000 f e e t a b o v e the p l a in . O i l i e r & T u d d e n h a m (1961) found that w e a t h e r i n g 

took p l a c e m a i n l y by b l o c k y d i s i n t e g r a t i o n of the q u a r t z i t e as a r e s u l t o f t h e r m a l e x p a n s i o n and 

c o n t r a c t i o n . T h e 3 0 0 - f o o t c l i f f a round the t o p of the mounta in i s a j o i n t - c o n t r o l l e d v e r t i c a l 
o 

f r e e - f a c e of q u a r t z i t e , and b e l o w th i s i s a r o c k - c u t w a n i n g s l o p e of 35 in the s o f t e r s i l t s t o n e s , 

p a s s i n g down i m p e r c e p t i b l y in to a p e d i m e n t . S l o p e r e t r e a t i s p a r a l l e l . 

T h e o the r r a n g e s r i s e on ly 300 t o 500 f ee t a b o v e the p la in , and al l h a v e p r o m i n e n t 

e s c a r p m e n t s to the nor th ( e x c e p t f o r the Mount Sunday R a n g e ) , o w i n g to the s o u t h e r l y d i p 

and v e r t i c a l j o i n t i n g in the s a n d s t o n e s . A l l the r a n g e s a r e c o m p o s e d of W i n n a l l B e d s , e x c e p t 

f o r the Mount Sunday R a n g e , w h i c h i s an e r o d e d an t i c l ine of P a l a e o z o i c s e d i m e n t s w i t h s t e e p l y 

d i p p i n g p a r a l l e l s t r i k e r i d g e s on i t s n o r t h e r n f lank. Mount Sunday i t s e l f i s a f l a t - t o p p e d m e s a 

s i tua ted at the t u r n o v e r of the a n t i c l i n e . 

L o w r a n g e s and h i l l s , w i t h i n t e r v e n i n g dunes and sand p l a i n : F r o m Cur t in S p r i n g s 

h o m e s t e a d to A n g a s D o w n s h o m e s t e a d , and around Mount Conne r , s t r i k e r i d g e s of g e n t l y 

d i p p i n g L o w e r P a l a e o z o i c r o c k s o r s ands tone of the In ind ia B e d s r i s e a b o v e the l e v e l o f the 

p l a i n ; the r i d g e s a r e g e n e r a l l y l e s s than 100 f e e t high, but in p l a c e s they r i s e t o 200 f e e t . 

Dunes a re p o o r l y d e v e l o p e d b e t w e e n t h e m . In the a r e a b e t w e e n V i c t o r y D o w n s and U m b e a r a 

h o m e s t e a d s , w h i c h i s u n d e r l a i n by g r a n i t e , r o u n d e d i n s e l b e r g s r i s e s h a r p l y f r o m the a l l uv i a l 

p l a i n ; s o u t h - e a s t of U m b e a r a h o m e s t e a d , on the l o c a l d i v i d e b e t w e e n s o u t h - f l o w i n g and e a s t -

f l o w i n g c r e e k s , the a l l u v i u m i s th inner and the b e d r o c k b e t w e e n the i n s e l b e r g s i s b e t t e r 

e x p o s e d . 

Sand pla in w i th many dunes and s o m e l o w o u t c r o p s : In the s o u t h - w e s t e r n pa r t 

o f the K u l g e r a Shee t a r e a and on the A y e r s R o c k Shee t a rea , r o c k e x p o s u r e s a r e s m a l l and 

s p a r s e . Dunes a r e l ong and s t r a i g h t and c o v e r e d w i t h m u l g a s c r u b . In the o t h e r a r e a s dunes 

a r e s h o r t and c u r v e d , and m u l g a i s absent . 
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N o s o l i d r o c k i s e x p o s e d in the f i v e a r e a s d e l i n e a t e d as sand plain w i t h dunes . 

Dunes a r e shor t and c u r v e d in the A y e r s R o c k Shee t a r e a and b e t w e e n the B a s e d o w a n d E r l d u n d a 

R a n g e s ; and l o n g and b r a i d e d in o the r a r e a s . T h e in te rdune a r e a s in the e a s t e r n pa r t of the 

A y e r s R o c k Shee t a r e c o v e r e d w i th a l l u v i u m . 

Sa l t l a k e s cont inue f r o m L a k e A m a d e u s , n o r t h - w e s t of the m a p p e d a rea , in an 

e a s t - w e s t be l t a c r o s s the K u l g e r a Sheet a rea , b e c o m i n g s m a l l e r t o w a r d s the e a s t . W a t e r i s 

o n l y o c c a s i o n a l l y p r e s e n t , but the b e d s a r e a l w a y s d a m p . T h e l a k e s a re c o v e r e d w i th a l a y e r 

of p o w d e r y sal t l e s s than an inch th ick . 

G i b b e r o r a l l u v i a l p la ins w i t h m e s a s o r l o w h i l l s occupy the sou th -eas t c o r n e r of 

the F inke Shee t a r e a . S o m e pa tches of sand dunes o c c u r , and s o m e l a r g e r w a t e r c o u r s e s a re 

p r e s e n t , head ing e a s t t o the F inke R i v e r . 

A l l u v i a l f l o o d p la ins w i th s o m e c l ay pans a re p r e s e n t in the K u l g e r a Sheet a r e a 

on e a c h s i d e of the s a l t l a k e s . L a r g e pa r t s of the a r e a a re under la in by Q u a t e r n a r y and 

T e r t i a r y l i m e s t o n e . T h e count ry i s f la t and monotonous , w i th only o c c a s i o n a l s m a l l c r e e k s . 

M e s a s and but tes , w i th i n t e r v e n i n g sand o r a l luv ium, a re a s s o c i a t e d w i th the 

f l a t - l y i n g U p p e r P a l a e o z o i c and M e s o z o i c s e d i m e n t s in the F inke R i v e r Shee t a r ea . T h e m e s a s 

r a n g e up to 200 f e e t h igh . T h e y a re s t e e p - s i d e d , and in p l a c e s have a compound s t epped 

s t r u c t u r e o w i n g to d i f f e r e n t i a l w e a t h e r i n g of the f l a t - l y i n g b e d s . T h e y have a c l o s e d e n d r i t i c 

d r a i n a g e pa t t e rn w i t h s t e e p - s i d e d g u l l i e s . T h e m a j o r w a t e r c o u r s e s only f low f o r a shor t t i m e 

a f te r h e a v y r a in , al though the p o o l s in the F inke R i v e r , w h i c h a re c o m m o n l y sa l ty , m a y 

p e r s i s t f o r s e v e r a l w e e k s . 

T h e l a s t p e r i o d of e r o s i o n m a y have s t a r t ed in the upper T e r t i a r y , a f te r the 

d e p o s i t i o n of the n o n - m a r i n e T e r t i a r y s e d i m e n t s in the c e n t r a l par t o f the K u l g e r a Shee t a r e a . 

T h e t o p m o s t b e d s of the T e r t i a r y s e d i m e n t s w e r e s i l i c i f i e d , p r o b a b l y at the s a m e t i m e as the 

f o r m a t i o n of the ' b i l l y ' on the M e s o z o i c r o c k s to the ea s t . T h e s i l i c e o u s capp ing of the h i l l s 

has s i n c e b e e n c o n s i d e r a b l y e r o d e d . 

T h e p r e s e n t p e r i o d of a r i d i t y p r o b a b l y began a c o n s i d e r a b l e t i m e a g o . S u r f a c e 

r u n - o f f i s s l i g h t ; s l o p e s a re long , g e n t l e , and unbroken f o r m i l e s ; h i l l s and r a n g e s a re f ew , 

l o w , and i s o l a t e d . Dust s t o r m s a r e c o m m o n around the ca t t l e s ta t ions w h e r e the plant c o v e r 

has b e e n e a t e n out, and dur ing them a g o o d dea l of sand is m o v e d n e a r the g round . S o m e 

de f l a t i on i s t h e r e f o r e t ak ing p l a c e . L a r g e p a r t s of the a r e a a re c o v e r e d by sand dunes, but 

m o s t of t hem a r e now f i x e d . O t h e r f e a t u r e s inc lude the g i b b e r p la ins and the i n s e l b e r g s in the 

sou the rn pa r t o f the a r e a . A l l these p h e n o m e n a s u g g e s t a s e n i l e a r i d l a n d s c a p e . 

S T R A T I G R A P H Y 

T h e s t r a t i g r a p h y of the s o u t h - e a s t e r n par t of the A m a d e u s Bas in i s s u m m a r i z e d 

in T a b l e s 1, 3, and 4, and the c o r r e l a t i o n of the ma in r o c k units wi th these in adjacent a r e a s 

i s shown d i a g r a m m a t i c a l l y in F i g u r e 4. T h e l o c a t i o n s of the m e a s u r e d s e c t i o n s and p h o s ­

p h o r i t e s a r e shown in F i g u r e 3. S p e c i m e n l o c a l i t i e s and r e f e r e n c e poin ts on the g e o l o g i c a l 

m a p s a r e p r e f i x e d by the l e t t e r s A R f o r A y e r s Rock , K f o r K u l g e r a , and CW f o r F i n k e , 
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F i g . 3 L o c a t i o n of m e a s u r e d s e c t i o n s and s a m p l e s of p h o s p h o r i t e s . 

P R E C A M B R I A N ( S e e T a b l e 1) 

P r e c a m b r i a n r o c k s of the M u s g r a v e b l o c k c r o p out a long the sou the rn m a r g i n 
of the K u l g e r a Shee t a r e a ; and in the s o u t h - e a s t e r n c o r n e r of the F inke Shee t a r e a . M o s t of 
the e x p o s u r e s a r e i n s e l b e r g s , r i s i n g about 400 f e e t above the su r round ing a l l u v i u m . S u r f a c e 
r u n - o f f on the i n s e l b e r g s f o l l o w s the j o in t s , and has i n c i s e d s t e e p - s i d e d g u l l i e s up to 100 
f e e t d e e p . N e a r U m b e a r a h o m e s t e a d in the F i n k e Shee t a rea , the c o v e r of a l l u v i u m i s m o r e 
s p a r s e , and l a r g e a r e a s of r o c k a r e e x p o s e d b e t w e e n the i n s e l b e r g s . 

T h e P r e c a m b r i a n i g n e o u s and m e t a m o r p h i c r o c k s have b e e n d i v i d e d in to f o u r 

r o c k un i t s : s ch i s t ( K u l g e r a Shee t o n l y ) , g n e i s s , g r a n i t e , and d o l e r i t e . 

Sch i s t 

P r e c a m b r i a n s c h i s t s a r e e x p o s e d in the s o u t h - w e s t c o r n e r of the K u l g e r a S h e e t 
a r ea . T h e y a re g r e e n i s h g r e y and m i c a c e o u s , and the s c h i s t o s i t y s t r i k e s e a s t - w e s t and d i p s 
s t e e p l y south. T h e e x i s t e n c e of a l i n e a t i o n in the p lane of the s c h i s t o s i t y , p a r a l l e l t o the d ip , 
and a l s o a h o r i z o n t a l l i nea t i on , f o r m e d by the i n t e r s e c t i o n of an e a r l i e r S - s u r f a c e w i t h the 
s c h i s t o s i t y , i n d i c a t e s that t h e r e w e r e at l e a s t t w o phases of d e f o r m a t i o n . 

G n e i s s 

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

( i ) E a s t and n o r t h - e a s t of Moun t C a v e n a g h h o m e s t e a d , w h e r e the r o c k i s g r a n i t i c in 

c o m p o s i t i o n , and w a s p r o b a b l y a p r i m a r y i g n e o u s g n e i s s . 

( i i ) N o r t h - e a s t o f K u l g e r a h o m e s t e a d , w h e r e the r o c k - t y p e s inc lude g n e i s s i c 
h o r n b l e n d e - b i o t i t e t r o n d h j e m i t e , g a b b r o , n o r i t e , s i l l i m a n i t e - c o r d i e r i t e - b i o t i t e g n e i s s , and 
c o r d i e r i t e g n e i s s ; the g a b b r o and n o r i t e have u n d e r g o n e m e t a s o m a t i c r e p l a c e m e n t by q u a r t z . 
T h e g n e i s s i c f o l i a t i o n i s s t r o n g , and a p p e a r s t o f o r m a s y n f o r m , w h i c h p lunges g e n t l y to the 
n o r t h - w e s t . 
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T A B L E 1 : P R E C A M B R I A N S T R A T I G R A P H Y . 

AGE 
F O R M A T I O N 

& S Y M B O L 
T H I C K N E S S 

( F E E T ) 
C O R R E L A T I O N L I T H O L O G Y R E M A R K S 

U 
P 
P 
E 
R 

P 
R 
O 
T 
E 
R 
O 
Z 

O 
I 
C 

Winnal l Beds (Buw) 2000 Pertatataka Forma t ion S i l i c i f i ed whi te and purp le -brown 
thin to thick-bedded sandstone; dark 
brown si l ts tone and glauconi t ic s i l t* 
stone. Abundant f low casts , cut-and-
f i l l s tructures, s i l t pe l le t s , and 
r ipp le marks . 

Inindia Beds (Bun) About In part equivalent to the 
7000 A r e y o n g a Format ion . 

Coarse c ros s -bedded sandstone; 
medium s i l i c i f i ed sandstone; s i l t -
stone ; fine pink and y e l l o w do lomi t e ; 
cong lomera te wi th chert pebbles 
and si l ts tone and t i l l i t i c texture 
in upper part . Bedded cher t ; cher t 
b r e c c i a ; r e d - b r o w n and g r e y 
s i l ts tone; hemat i t ic and manganiferous 
b r e c c i a in l o w e r part . 

Sil tstone in upper part contains s t r ia ted 
and faceted e r r a t i c s . 

B i t t e r Spr ings Format ion 
(Bub) 

Dark g r e y and pink fine to medium 
dolomi te , r e c r y s t a l l i z e d in part ; 
interbedded si l ts tone and minor 
sandstone. Secondary cher t abundant. 
Numerous s t romato l i t e s in p laces . 

Thin sandstone at top of fo rmat ion at 
Ippia H i l l contains hali te pseudomorphs. 

(do) 

( p € g ) 

( p € e ) 

(p€ ) 

D o l e r i t e 

Grani te 

Geniss and minor amphiboli te . 

Schist and minor quar tz i te . 

Complex sequence of grani te intrusions 
with dykes of mic rog ran i t e , pegmat i te , 
and apli te; confined to south-eastern part 
of Ku lge ra Sheet a rea and south-western 
part of Finke Sheet area. 



( i i i ) S o u t h - e a s t and e a s t of U m b e a r a h o m e s t e a d , w h e r e the g n e i s s i s c o a r s e l y 

f o l i a t e d and g r a n i t i c , and i n c l u d e s s o m e augen g n e i s s , ' l e n t i c l e g n e i s s ' w h i c h in a f e w p l a c e s 

g r a d e s in to ' p e n c i l g n e i s s ' , and b o d i e s of g n e i s s i c a m p h i b o l i t e . T h e g n e i s s i c f o l i a t i o n f o r m s 

s e v e r a l a n t i f o r m s and s y n f o r m s w i t h e a s t - w e s t a x e s and l i m b s d i p p i n g at about 45 n o r t h 

and south. ( S p r i g g , 1963, s t a t e s that the f o l d s a r e i s o c l i n a l , and h a v e n o r t h - e a s t a x e s ) . 

G r a n i t e 

A t l e a s t 13 t y p e s o f g r a n i t i c r o c k , i nc lud ing the h y p a b y s s a l r o c k s , a r e p r e s e n t 

in the V i c t o r y D o w n s / U m b e a r a a r e a . T h e l a r g e s t b o d y of g r a n i t e , w h i c h e x t e n d s f o r at l e a s t 

20 m i l e s w e s t f r o m M o u n t C a v e n a g h h o m e s t e a d , i s a g r e y c o a r s e - g r a i n e d c l i n o p y r o x e n e -

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

M o u n t C a v e n a g h h o m e s t e a d , h o r n b l e n d e - b i o t i t e g r a n i t e and h o r n b l e n d e - c l i n o p y r o x e n e - b i o t i t e 

g r a n o d i o r i t e a r e a l s o p r e s e n t . M i c r o c l i n e has r e p l a c e d a g o o d d e a l o f the o l i g o c l a s e m e t a s o -

m a t i c a l l y . M o s t o f the o t h e r b o d i e s o f g r a n i t e a r e on ly a m i l e o r s o a c r o s s , and a r e s i t ua t ed 

n e a r K u l g e r a , M i c r o g r a n i t e d y k e s a r e c o m m o n sou th - ea s t of U m b e a r a ; they f o r m a n e t w o r k 

c o n t r o l l e d b y t w o m a j o r s e t s of f r a c t u r e s in the g n e i s s , one t r e n d i n g n o r t h - e a s t , the o t h e r 

n o r t h - w e s t . 

D o l e r i t e 

L a r g e n u m b e r s of o l i v i n e d o l e r i t e d y k e s have b e e n i n j e c t e d in to the g r a n i t e and 

g n e i s s . T h e y a r e c o m p o s e d o f l a b r a d o r i t e , c l i n o p y r o x e n e , o l i v i n e , and m a g n e t i t e . G r a n i t e 

has b e e n m e t a m o r p h o s e d by d o l e r i t e at s e v e r a l p l a c e s . T h e d y k e s d i p south at b e t w e e n 20 and 

40 , and a f e w undu la to ry s h e e t s a r e p r e s e n t n e a r U m b e a r a h o m e s t e a d . 

F i v e m i l e s w e s t - s o u t h - w e s t o f Mount C a v e n a g h h o m e s t e a d , v e i n l e t s of t a c h y l i t e 

h a v e b e e n i n j e c t e d in to f r a c t u r e s in the g r a n i t e . N u m e r o u s s m a l l i s o t r o p i c e u h e d r a l c r y s t a l s 

o f l e u c i t e a r e p r e s e n t in the t a c h y l i t e , and in x e n o c r y s t s of f e l d s p a r d e r i v e d f r o m the g r a n i t e , 

and m a y h a v e b e e n f o r m e d by r e a c t i o n b e t w e e n the g r a n i t e and t a c h y l i t e . 

U P P E R P R O T E R O Z O I C 

B i t t e r S p r i n g s F o r m a t i o n 

T h e n a m e ' B i t t e r S p r i n g s L i m e s t o n e ' o f J o k l i k (1955) w a s r e v i s e d t o B i t t e r 

S p r i n g s F o r m a t i o n by R a n f o r d , C o o k , & W e l l s (1966) , T h e f o r m a t i o n c r o p s out in a f e w p l a c e s ; 

i d e n t i f i c a t i o n i s b a s e d on i t s l i t h o l o g y and s t r a t i g r a p h i c a l p o s i t i o n . T h e b a s e o f the f o r m a t i o n 

i s not e x p o s e d , and i t i s o v e r l a i n d i s c o n f o r m ably by the In ind ia B e d s o r u n c o n f o r m a b l y by the 

O r d o v i c i a n S t a i r w a y Sands tone , the C a m b r i a n P e r t a o o r r t a G r o u p , and the P a l a e o z o i c L a n g r a 

F o r m a t i o n . T h e f o r m a t i o n i s p o o r l y e x p o s e d and g e n e r a l l y f o r m s l o w h i l l s o r m o u l d s . 

T h e B i t t e r S p r i n g s F o r m a t i o n c r o p s out in the c o r e of an o v e r t u r n e d an t i c l ine , 

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

b y the S t a i r w a y Sands tone . S e v e r a l i s o l a t e d o u t c r o p s a r e e x p o s e d on the a l l u v i a l p la in n o r t h 

o f the K e r n o t R a n g e . 

In the e a s t - w e s t r i d g e 3 m i l e s south of A n g a s D o w n s h o m e s t e a d t h e r e a r e s e v e r a l 

s m a l l o u t c r o p s of B i t t e r S p r i n g s F o r m a t i o n w h i c h a r e i n t r i c a t e l y f o l d e d w i t h the In ind ia B e d s . 

T h e s e o u t c r o p s a r e u n c o n f o r m a b l y o v e r l a i n by the S t a i r w a y Sands tone d i p p i n g to the south. 
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F i g . 4 . C o r r e l a t i o n of r o c k uni ts . 



The bes t e x p o s u r e s of the format ion a r e the two outcrops in the c o r e of the 

E r l d u n d a R a n g e , w h e r e it is o v e r l a i n d i s c o n f o r m a b l y by the Inindia B e d s , and unconformably 

by c o n g l o m e r a t e and g r e y w a c k e of the P e r t a o o r r t a G r o u p . 

In the B l a c k H i l l Range there is one s m a l l p o o r l y e x p o s e d outcrop of the B i t t er 

S p r i n g s F o r m a t i o n n e a r the Inindia B e d s . The format ion i s unconformably o v e r l a i n by the 

L a n g r a F o r m a t i o n . 

E x p o s u r e s of the Bi t ter Spr ings F o r m a t i o n cons is t predominant ly of dolomite 

with a f ew in terbeds of c a l c a r e o u s dolomite and l imes tone . The dolomite i s commonly d a r k 

b l u e - g r e y , wi th r e d , pink, maroon , and p u r p l e - b r o w n v a r i e t i e s . M o s t of it i s f i n e - g r a i n e d , but 

s o m e i s m e d i u m and c o a r s e - g r a i n e d . Ool i t ic dolomite is found at s o m e loca l i t i e s . S o m e of the 

dolomite contains abundant c o a r s e sand g r a i n s , and mos t s p e c i m e n s contain b l e b s o r thin 

l a m i n a e of fine sand. The b e d s a r e laminated o r thin, and in the E r l d u n d a Range there a r e 

i n t e r b e d s of g r e y thin-bedded si l tstone and m e d i u m f r i a b l e sandstone. In the w e s t e r n e x p o s u r e 

in the E r l d u n d a Range a s m a l l thickness of th in-bedded silty fine s i l i c i f i ed d a r k p u r p l e -

b r o w n sandstone with p s e u d o m o r p h s after halite o c c u r s above the dolomite ; the b e d s have 

been tentatively p laced in the Bi t ter S p r i n g s F o r m a t i o n , but in n e a r b y a r e a s the dolomite is 

o v e r l a i n by chert and sandstone of the Inindia B e d s , w h i c h sugges t s that the top of the f o r m ­

ation has b e e n r e m o v e d by e r o s i o n . I r r e g u l a r bands , l a m i n a e , and l e n s e s of cher t are c o m m o n 

in most ou tcrops . P o s s i b l e s tromato l i tes a r e p r e s e n t in the E r l d u n d a Range , and w e l l -

p r e s e r v e d s tromato l i t e s in the B l a c k Hi l l Range . 

In thin section, the dolomite f r o m north of the Kernot Range is a f i n e - g r a i n e d 

r o c k which has been part ly r e c r y s t a l l i z e d and par t ly r e p l a c e d by chert . Fine sub angular 

g r a i n s of q u a r t z u p t o l m m a c r o s s a r e present . The r o c k is par t ly oolitic, wi th the ool i tes set 

in a r e c r y s t a l l i z e d dolomit ic m a t r i x . The dolomite n e a r Ippia H i l l cons is ts of s m a l l m a s s e s 

of fine carbonate s u r r o u n d e d by c o a r s e r crys ta l l ine do lomite . The r o c k contains s ca t t ered 

i r r e g u l a r pods of fine sand and si lt . The c o a r s e r carbonate and q u a r t z may be s econdary 

m a t e r i a l s f i l l ing the vo ids . Ironsta in ing is c o m m o n and is p r o b a b l y r e s p o n s i b l e for the 

r e d co lour of the rock . 

A s the Bi t ter S p r i n g s F o r m a t i o n is p o o r l y exposed its total thickness in the 

s o u t h - e a s t e r n part of the A m a d e u s B a s i n is unknown: the m a x i m u m e x p o s e d thickness is only 

200 to 300 feet. The format ion i s a shal low m a r i n e deposi t on a s table epicontinental shelf. 

It w a s deposi ted o v e r the w h o l e of the A m a d e u s B a s i n , and or ig ina l ly it p r o b a b l y extended 

w e l l beyond the present l imits of the bas in . Its age is p r o b a b l y U p p e r P r o t e r o z o i c . It i s 

o v e r l a i n by s e v e r a l thousand feet of other p r o b a b l e U p p e r P r o t e r o z o i c sediments , and by 

C a m b r i a n r o c k s with a pronounced angular unconformity . The only f o s s i l s found are s t r o m a t ­

ol i tes . 

Inindia B e d s (Ranford , Cook, & W e l l s , 1966). 

The Inindia B e d s a r e exposed discontinuously f r o m about 20 m i l e s n o r t h - w e s t of 

C u r tin S p r i n g s homestead in the A y e r s Rock Sheet a r e a , a c r o s s the northern p a r t of the 

K u l g e r a Sheet area , to B l a c k Hi l l , 4 m i l e s n o r t h - e a s t of Mount W a t t in the Finke Sheet a r e a . 

The m o s t southerly e x p o s u r e s a r e around Mount Conner and at Mount Kingston. M o s t of the 

ou tcrops a r e c o v e r e d by mounds of f r a g m e n t s of chert and j a s p e r wi th s o m e low r i d g e s of 

sandstone o r pale s i l i c i f ied s i l tstone. Bet ter e x p o s u r e s occur on the prominent r i d g e 12 

m i l e s n o r t h - e a s t of Curtin S p r i n g s homestead, in the c i r c u l a r s t r ike r i d g e s around Mount 
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Conner , and on the i so la ted r i d g e s 17 m i l e s south of Mount E b e n e z e r , n e a r the middle of the 

K u l g e r a Sheet a r e a . 

The contact with the B i t t er S p r i n g s F o r m a t i o n is only exposed in the E r l d u n d a 

R a n g e and 12 m i l e s south-eas t of A n g a s D o w n s homestead, w h e r e it a p p e a r s to be c o n f o r m a b l e ; 

but s ince the ti l l ite e x p o s e d in s e v e r a l loca l i t i e s in the Inindia B e d s contains numerous s m a l l 

e r r a t i c s of dolomite , chert , and s i l tstone d e r i v e d f r o m the Bi t ter S p r i n g s Format ion , the 

contact is p r o b a b l y d i s c o n f o r m able . In the c o r e of an anticline 7 m i l e s w e s t of A n g a s D o w n s 

h o m e s t e a d a sandstone in the Inindia B e d s d ips south at 30 under the Bi t ter S p r i n g s F o r m ­

ation, but the b e d s have a lmost certa inly been loca l ly overturned . 

Only at the e a s t e r n end of the B a s e d o w R a n g e do the Inindia B e d s c r o p out c lo se 

to the W i n n a l l B e d s . The Inindia B e d s c o m p r i s e c o a r s e white kaolinit ic sandstone and s i l t ­

stone w h i c h a r e o v e r l a i n by the c lose ly jointed d a r k b r o w n blocky si ltstone at the b a s e of the 

W i n n a l l B e d s . The s tr ike of the two f o r m a t i o n s is p a r a l l e l , but the d ip of the W i n n a l l B e d s i s 

uncer ta in . On the nor thern s ide of the B a s e d o w R a n g e and the northern s ide of the Kernot 

R a n g e the s tr ike and d ip of the Inindia B e d s and the over ly ing W i n n a l l B e d s are the s a m e or 

n e a r l y so . I n t h e H e n b u r y Sheet a r e a (Ranford , Cook, & W e l l s , 1966), however , the f o r m a t i o n s 

a r e u n c o n f o r m a b l e in p l a c e s . 

In a s m a l l a r e a 16 m i l e s n o r t h - e a s t of Mount E b e n e z e r homestead, and in the 

E r l d u n d a Range , the Inindia B e d s a r e u n c o n f o r m a b l y over la in by the cong lomera te of the 

P e r t a o o r r t a G r o u p . At many local i t ies in the A y e r s Rock Sheet a r e a , and as f a r eas t as the 

B a s e d o w Range , the S t a i r w a y Sandstone r e s t s unconformably on the Inindia B e d s . The un­

conformi ty is s e l d o m exposed , but the boundary can g e n e r a l l y be located within a few feet . 

The Inindia B e d s c o m p r i s e mainly sandstone and si ltstone, with s m a l l amounts 

of chert , dolomite , and ti l l i te. The format ion contains at least eight sandstone in terva l s , 

m o s t of which are l e s s than 100 feet thick ( see T a b l e 2 ) . The sandstone is white to y e l l o w -

b r o w n , s l ightly kaolinitic, g e n e r a l l y m e d i u m to c o a r s e - g r a i n e d but with s o m e f i n e - g r a i n e d 

b e d s , m e d i u m - b e d d e d and blocky, m o d e r a t e l y tough to f r i a b l e . One of the thicker f r i a b l e 

sandstones near the midd le of the sequence contains w e l l - d e v e l o p e d sphero ida l s i l i ceous 

concret ions up to an inch a c r o s s . The upper two sandstone units f o r m the outer and inner 

concentr ic s tr ike r i d g e s around Mount Conner . The inner r i d g e is c o a r s e - g r a i n e d , f r i a b l e , 

s t rong ly c r o s s - b e d d e d , and contains s o m e angular g r a n u l e s of chert . Th in- sec t ion examinat ion 

s h o w s that the sandstone i s an orthoquartz i te c o m p o s e d of g r a i n s of q u a r t z and chert , with a 

l ittle s i l i c eous cement . S o m e q u a r t z g r e y w a c k e a l so o c c u r s . 

In p laces , the sandstone n e a r the b a s e of the Inindia B e d s is cong lomerat ic , wi th 

g r a n u l e s and p e b b l e s of chert , r e e f quartz , and j a s p e r , both w e l l rounded and poor ly rounded 

in the one b e d . In s o m e e x p o s u r e s the c o n g l o m e r a t i c sandstone g r a d e s into chert b r e c c i a . 

In m a n y c a s e s the sandstone has a b l u e - b l a c k m a n g a n i f e r o u s matr ix , and in other loca l i t i e s 

it contains ool i t ic hemati te . 

The si ltstone is most ly white and pa le c r e a m , ye l low, pink, and y e l l o w - b r o w n , 

l aminated to thin-bedded, kaolinitic, in p l a c e s m i c a c e o u s , and m o d e r a t e l y tough, and often 

has a subconchoidal f r a c t u r e , CI ay stone o c c u r s commonly with the si ltstone, and in thin 

section l a m i n a e of s i l tstone can be seen g r a d i n g into c laystone. Other s i l tstones a r e poor ly 

s o r t e d and sandy. O c c a s i o n a l interbeds of shale a l so occur in the si l tstone. 
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Most of the chert in the Inindia Beds is in the middle of the sequence, but some 
thin alternating beds of chert and sandstone occur near the b a s e . The chert Is v a r i c o l o u r e d ; 
the commones t var i e t i e s are red , green , and ye l low, i r r e g u l a r l y laminated, and spl intery; 
m a s s i v e , cloudy, b lue-white , and frac tured; white and oolitic; black, oolitic, and with q u a r t z 
g e o d e s ; or pale g r e y and white, and thin bedded. 

Dolomite w a s found in situ in the Inindia Beds at only two local i t ies . In the 

prominent r idge 12 mi l e s nor th-eas t of Curtin Spr ings homestead, dolomite occurs at the top 

of the exposed sequence . It is a pale pinkish b r o w n tough laminated rock, interbedded with 

y e l l o w - b r o w n si ltstone. In the prominent strike r idge 17 mi l e s south of Mount Ebenezer , 

dolomite is over la in by white sandstone fo l lowed by til l ite. This sandstone is c o r r e l a t e d with 

the outer arcuate r idge around Mount Conner. 

Ti l l i te is w e l l exposed 4 mi l e s west of P u l c u r a W e l l and beneath the s c a r p of 

the inner sandstone r idge on the north-eas tern side of Mount Conner. It consists of non-

bedded poor ly sorted y e l l o w - b r o w n tough siltstone, with angular q u a r t z gra ins up to half 

an inch a c r o s s in the matr ix . It contains e r r a t i c s of quartzi te , b lack oolitic chert, red 

j a s p e r , si ltstone with striat ions, and banded chert. Many of the rounded e r r a t i c s are broken. 

Beneath the s a m e s c a r p on the n o r t h - w e s t e r n s ide of Mount Conner the e r r a t i c s include 

p ieces of y e l l o w - b r o w n s i l ic i f ied dolomite which are partly r e p l a c e d by black chert . In the 

E r l d u n d a Range the tillite is s i m i l a r , but in p laces e r r a t i c s are absent and the rock is very 

c layey . 

In section KW9 (F ig . 5), 12 mi l e s north-east of Curtin Spr ings homestead, the 

Inindia Beds are about 1700 feet thick, but beds above the dolomite have been r e m o v e d by 

e r o s i o n . F r o m the a i r -photographs the thickness of the sandstone and siltstone sequence 

around Mount Conner is est imated as about 4500 feet, and the est imated thickness of the 

r e d - b r o w n siltstone below the m e a s u r e d section is 500 feet. The total aggregate thickness 

of the Inindia Beds is therefore about 7000 feet. The known sequence Is shown in Tab le 2. 

The cons iderab le thickness of the sandstone and siltstone units without c r o s s -

bedding, and the presence of chert and dolomite, indicate that the Inindia Beds are probably 

most ly m a r i n e . The environment of deposition is unknown, but the beds w e r e probably 

deposi ted on a shelf in w a t e r of intermediate depth. The presence of tillite indicates g lac ia l 

conditions whi le the upper part of the sequence w a s deposited. The over ly ing thick c r o s s -

bedded c o a r s e - g r a i n e d sandstone may indicate deposition under continental conditions. The 

b e d s d irect ly be low the tillite are exposed at only one locality,- 17 mi l e s south of Mount 

E b e n e z e r , and consist of about 200 feet of white m e d i u m - g r a i n e d kaolinitic sandstone which 

t o w a r d s the top b e c o m e s c o a r s e r and m o r e poorly sorted, and contains some angular chert 

f r a g m e n t s . The c o a r s e r sandstone is s i m i l a r , except for the absence of c r o s s - b e d d i n g , to the 

inner sandstone r ing above the tillite at Mount Conner, but whether it is continental is not 

certa in . 

N o fo s s i l s have been found in the Inindia Beds . A s they lie unconformably 

between the W i n n a l l Beds and the Bitter Spr ings Format ion they are ass igned to the Upper 

P r o t e r o z o i c . They are c o r r e l a t e d with the A r e y o n g a Format ion of P r i c h a r d & Quinlan 

(1962). 
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Doloai t* | thin beds, f in* , yellow, 
end purple, aediua beaded 
Si H e tone) c r e w , yel low, end brown 

. Soia* of purpla-broem laainatad do loa i t* , 
weather* craea and aadiua bedded 

Sandstone scree 

Poorly bedded, large weatr.ered out 
clay pellets 

white and grey, poorly exposed 

White, touf*!, poorly eorted, coarse sand 
streeks, fragments of angular whit* e l l t 

Aaber chart 
Weathered, l imonlt lc , i rraay lar chert blebs 

Weathered *nd ferrugjniaed, l l a o n i t i c , 
irrejnilar patches of chert 

B Yellow 

a Grey 

Sandetone scree 

Pale brown to whit*, weathir» 
orenfe-brown, teat icular 

Pale brown, waathere pale orenfe-brown 
and yeUow; piety n«ar Middle section; 
•ediua-beddedj whit* kao l in i t i c flecks 
near top 

Si l taton* yellow ana whit*, few b*ds 
ferruginous sandetone,and fawn poorly 
sorted vadium sandstone 

Si l teton*, shale sera* 

Cray and dark purple-brown, f inely » : = . 
•hale ana fin* thin-bedded sandstone 
Grey and purple-brown 

Fig. 5. Section K W 9 , Inindia B e d s , 12 m i l e s nor th -eas t of Curt in Spr ings homes tead 
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T A B L E 2 

Sequence in the Inindia B e d s 

Thickness 

(feet) 
Li thology R e m a r k s 

T o p of sequence 

1000 Sandstone, white, r e d - b r o w n , and o r a n g e ; l a m i n ­

ated to thin-bedded, c r o s s - b e d d e d ; c o a r s e to 

m e d i u m - g r a i n e d , p o o r l y sorted, w e l l rounded to 

p o o r l y rounded, f r i a b l e , kaolinitic, porous , with 

l e n t i d e s of q u a r t z and chert g r a n u l e s 

F o r m s inner s t r i k e r i d g e 

around Mount C onne r 

75 T i l l i t e , y e l l o w to of f -white; non-bedded; c o a r s e 

to f i n e - g r a i n e d , poor ly sor ted to un- sor ted , p o o r l y 

rounded, tough, i r r e g u l a r l y jointed, c layey, with 

e r r a t i c s , s o m e s tr ia ted 

E x p o s e d d irec t ly b e l o w inn­

e r sandstone r i d g e around 

Mount Conner ; in E r l d u n d a 

R a n g e ; and 17 m i l e s south 

of Mount E b e n e z e r 

3000 N o t e x p o s e d 

650 Sandstone, white , laminated, f i n e - g r a i n e d platy, F o r m s outer par t ia l s tr ike 

c lean, s i l ic i f ied . H i g h e r in section, thin-bedded, r i d g e around Mount Conner 

p o o r l y rounded, kaolinit ic . N e a r top of r i d g e , 

m e d i u m - g r a i n e d , poor ly sorted, clean, blocky, and 

f r i a b l e 

25 Si ltstone, c r e a m , ye l low, and b r o w n , with thin b e d s 

of ye l l ow and p u r p l e f i n e - g r a i n e d m e d i u m - b e d d e d 

dolomite n e a r top 

At top of section K W 9 , 

( F i g . 5) and b e l o w sandstone 

r i d g e , 17 m i l e s south of 

Mount E b e n e z e r 

160 N o t e x p o s e d 

75 Sandstone, m e d i u m - g r a i n e d , poor ly m e d i u m - b e d d e d , 

with l a r g e clay pe l le t s . 

75 Siltstone, white and g r e y , g y p s i f e r o u s 

115 N o t exposed 

20 Sandstone, white, f i n e - g r a i n e d , poor ly sorted , wi th 

c o a r s e sand s t reaks and si ltstone f r a g m e n t s 

90 N o t e x p o s e d 

10 Chert , g o l d e n - b r o w n 

180 Siltstone, w e a t h e r e d , l imonit ic , with i r r e g u l a r 

patches of chert 
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T A B L E 2(Cont'd) 

T h i c k n e s s , „ 

g e e q L i tho logy R e m a r k s 

20 Sandstone, ye l low, f i n e - g r a i n e d , m e d i u m - b e d d e d 

40 Shale , g r e y , laminated 

225 N o t e x p o s e d 

90 Sandstone, pale b r o w n to white , m e d i u m - g r a i n e d , 

with s i l i ceous concret ions 

50 Sandstone, pale b r o w n , th in-bedded, m e d i u m -

g r a i n e d , platy in m i d d l e sect ion; m e d i u m - b e d d e d 

and kaol init ic n e a r top 

70 Si ltstone, ye l l ow and white , thin-bedded, with a few 

b e d s of f e r r u g i n o u s sandstone, and fawn poor ly 

sor ted m e d i u m - g r a i n e d sandstone 

310 Cher t and sandstone, interbedded, and some Interpolated into sect ion 
s i l tstone. Most ly c o v e r e d K W 9 

25 Sandstone, g r e y and p u r p l e - b r o w n , in p laces In p l a c e s contains m a n y 

m a n g a n i f e r o u s chert pebb le s , angular o r 

rounded 

500 Siltstone, r e d - b r o w n B e l o w b a s e of sect ion K W 9 

B a s e of sequence . 

W i n n a l l B e d s (Ranford , Cook, & W e l l s , 1966) 

M o s t of the prominent topograph ic f ea tures in the a r e a , such as Mount Conner , 

the E r l d u n d a ( F i g . 6) , B a s e d o w , and K e r n o t ( F i g . 7) R a n g e s , Mount Kingston, and the B l a c k 

H i l l R a n g e , a r e c o m p o s e d of the W i n n a l l B e d s ; they a l so occur in a r i d g e in the n o r t h - e a s t 

c o r n e r of the A y e r s R o c k Sheet a r e a , and in a s m a l l downfaulted b lock in the unnamed h i l l s 

17 m i l e s south of Mount E b e n e z e r . They r e s t unconformably on the Inindia B e d s , and uncon­

f o r m a b l y b e l o w a v a r i e t y of P a l a e o z o i c r o c k s . 

The sandstone units in the W i n n a l l B e d s a r e re la t ive ly re s i s tant and f o r m high 

s t r i k e r i d g e s . The si l tstone units a r e e a s i l y w e a t h e r e d and c r o p out on hi l l s l opes beneath 

the sandstone r i d g e s o r as r u b b l e on low r i s e s . 

Ranford , Cook, & W e l l s (1966) have subdiv ided the W i n n a l l B e d s into three units: 

u p p e r and l o w e r s i l tstone units, and a m i d d l e sandstone unit. Only the l o w e r s i l tstone and 

m i d d l e sandstone c r o p out in the s o u t h - e a s t e r n p a r t of the A m a d e u s B a s i n . A younger s a n d -
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I 

libit*, *o*» thin bad* of sou** * 

libit*, •oderatalj n i l aortod 

A* balov, poor aipoaur* 

km balov, lniarbada, thin-b*adad 

Rad-broan, totigb, 

Rad-broan, poor oxaoaure, aa baloa 

Purpla-brown, and rM-brown, tough, 
baavy amoral band*, aodoratoly aall 
aortad, SOB* thin bad* 

i olajr pallata up t 

rToainont bod, tou**, purpla-broan 

Bark era/ to Ml* arajr, slaty, 
v elay folloto, aooa luwa 

Dart purpl* brunt, flat/, aoaa ol*f pallata 

Fig . 6. Section KW7, W i n n a l l Beds , Ippia Hi l l . 
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KS2 
I K»rnot Rong* 
| K3/55007 
I 

279 

<8/900' 

220 

206 

m 
183 
176 

• 11*. F l*p 

Pale yel low-brown, b l o c k y , tough, with c l a y p e l l e t s 

Pa l e ye l low-brown, b locky , tough, with c l a y p e l l e t s 

P i n k i s h brown, tough 

Brown, tough 

Y e l l o w i s h brown, b locky 

Brown t o brownish red, f r i a b l e 
F r i a b l e , wi th curved j o i n t i n g 

Brown, f r i a b l e , mass ive ly j o i n t e d 

Brown, f r i a b l e , w i t h curved j o i n t i n g 

Dark brown sandstone and 
dark brown s i l t s t o n e 
Dark brown, with curved j o i n t i n g 

Interbedded dark brown t h i c k sandstone, and 
dark brown s i l t s t o n e 
Dark brown s i l t s t o n e , p l a t y , fragmented 

Interbedded dark brown th in t o medium 
and dark brown fragmented s i l t s t o n e 

Fig . 7. Section KS2, W i n n a l l B e d s , Kernot R a n g e . 
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stone unit has been mapped in the L i d d l e H i l l s in the sou th -wes tern p a r t of the H e n b u r y Sheet 

a r e a . 

The l o w e r s i l tstone unit i s w e l l exposed on the f lanks of Mount Conner . It 

c o m p r i s e s d a r k p u r p l e - b r o w n th in-bedded f r i a b l e si ltstone and fine si lty sandstone fo l l owed 

b y s l ightly c a l c a r e o u s d a r k p u r p l e - b r o w n or b lack f ine sandy si ltstone w h i c h is p o o r l y thin 

and m e d i u m - b e d d e d and contains s o m e c lay and r o c k f r a g m e n t s . 

The b a s a l s i ltstone a l so o c c u r s in a s m a l l downfaulted b l o c k b e t w e e n Inindia 

B e d s 17 m i l e s south of Mount E b e n e z e r . The sediments consist of th in-bedded d a r k b r o w n 

si lty sandstone which i s in p a r t c a l c a r e o u s , and interbedded d a r k b r o w n silty th in-bedded 

sandstone and si l tstone. S o m e fine white and y e l l o w - b r o w n tough sandstone i s interbedded 

with the d a r k b r o w n var ie ty . The d a r k b r o w n sandstone spl i ts into r h o m b o i d a l joint b locks 

about 3 inches a c r o s s . 

The middle sandstone unit f o r m s the prominent c l i f fs of Mount C o n n e r . It is 

s e p a r a t e d f r o m the si ltstone by 15 to 20 feet of cong lomerate , which cons i s t s of rounded and 

subrounded p e b b l e s of s i l ic i f ied sandstone and b l a c k and white chert set in a p o o r l y sor ted 

m a t r i x of sand. The c o n g l o m e r a t e o c c u r s in b e d s 4 to 5 feet thick wi th i n t e r b e d s of s a n d ­

stone. The o v e r l y i n g sandstone i s pink, s i l ic i f ied, poor ly th ick-bedded, and in p l a c e s c r o s s -

bedded . It i s m e d i u m - g r a i n e d , and contains a few s l u m p s truc tures , and s o m e subrounded 

p e b b l e s and thin b e d s with w e a t h e r e d - o u t pe l le ts . The sandstone capping Mount Conner is 

white , s i l ic i f ied , and poor ly sor ted . It contains s o m e flat e l l ip so ida l c lay pe l l e t s . 

The sandstone unit is w e l l exposed in the other l a r g e r a n g e s , and can be s u b ­

div ided into two p a r t s . The l o w e r p a r t is a th ick-bedded c r o s s - b e d d e d pink m e d i u m sandstone 

with convolute laminat ions , a few l a m i n a e of heavy m i n e r a l s , and c u r r e n t l ineat ions . The upper 

p a r t cons i s t s of a thinner sect ion of f i n e r - g r a i n e d th in-bedded to laminated white sandstone 

with abundant r i p p l e m a r k s and n u m e r o u s bedding-p lane m a r k i n g s . 

In many p laces , p a r t i c u l a r l y n e a r the top of the sandstone, the bedd ing p lanes 

a r e c o v e r e d with tabular cas t s of sand, which are usual ly flattened and gently taper ing at 

e i ther end ( P I . 1, f ig . 1) . The cas t s have i r r e g u l a r b r a n c h e s and one cast m a y cut a c r o s s the 

path of another. A few show t r a c e s of a s m a l l m e r i d i o n a l g r o o v e o r d e p r e s s i o n . They r a n g e 

f r o m 2 to 4 m m a c r o s s and a r e gently c u r v e d or s inuous. T h e r e is a c l e a r - c u t boundary with 

the under ly ing sediment , and the cas t s do not appear to penetrate into the under ly ing bed . 

S i m i l a r m a r k i n g s occur in the W i n n a l l B e d s in the L a k e A m a d e u s Sheet a r e a and have been 

c o m p a r e d with s y n a e r e s i s c r a c k s , which are defined by W h i t e (1961) as f i s s u r e s that d e v e l o p 

in a suspens ion w h e r e w a t e r s a r e expe l l ed f r o m a c l a y - w a t e r s y s t e m by internal f o r c e s ; they 

r e s e m b l e mud c r a c k s in the sed iments . F r a r e y & M c C l a r e n (1963) d e s c r i b e f o s s i l r e l i c s , as 

internal cas ts with tubes, which occur on a r i p p l e - m a r k e d s u r f a c e of a fine a r k o s e of Huronian 

age ( L o w e r P r o t e r o z o i c ) f r o m the Canadian Shield. F r a r e y & M c C l a r e n do not b e l i e v e that 

they or ig inated by des iccat ion b e c a u s e of the absence of c lay o r a r g i l l a c e o u s m a t e r i a l in the 

beds , the c l e a r separat ion of cast and substratum, the flattened f o r m with a longitudinal 

g r o o v e , the consistent d imens ions of the r o d s , and the o v e r l a p of one cast by another without 

mutual de format ion . The m a r k i n g s in the W i n n a l l B e d s a r e s i m i l a r , and although they cannot 

b e definitely identified as w o r m cas t s or feeding b u r r o w s they appear to b e f o s s i l r e m a i n s 

r a t h e r than mud c r a c k s . 
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The u p p e r p a r t of the l o w e r sandstone unit contains many types of deposi t ional 

s t r u c t u r e s , such as cu t -and- f i l l s t ructures , f low c lasts , c u r r e n t l ineation, r i p p l e m a r k s , 

and convolute laminat ion . In p l a c e s the l o w e r siltstone unit is absent and the midd le s a n d ­

stone unit r e s t s u n c o n f o r m a b l y on the Inindia B e d s . 

In the B l a c k H i l l R a n g e the W i n n a l l B e d s f o r m a l ine of s tr ike r i d g e s n e a r l y 50 

m i l e s long, and the l i thology changes c o n s i d e r a b l y along the s t r ike . In the w e s t n e a r Mount 

Kingston, the sandstone i s l i gh t - co loured , m e d i u m to thin-bedded, wi th s i l t pe l le ts and m i n o r 

i n t e r b e d s of s i l tstone, but at the e a s t e r n end of the B l a c k H i l l R a n g e and at H o r s e s h o e Bend, 

sha l e is predominant . The shale and interbedded si ltstone a r e g r e y , g r e y - b r o w n , p u r p l e -

b r o w n , and g r e e n , and contain s o m e in terbeds of fine d a r k sandstone . The sed iments a r e 

o v e r 1500 feet thick at this local i ty . A l l the beds contain abundant g r a i n s of b r i g h t g r e e n 

g lauconi te , which a r e a r r a n g e d in thin l a m i n a e or r a r e l y in s m a l l c lots . F low casts and c lay 

pe l l e t s are abundant. The sed iments in this a r e a b e a r a c lose r e s e m b l a n c e to the s i l tstone 

of the Per ta ta taka F o r m a t i o n . 

On the b a s i s of their s t ra t igraph ica l posit ion the W i n n a l l B e d s a r e c o r r e l a t e d 

wi th the Per ta ta taka F o r m a t i o n and a r e p r o b a b l y U p p e r P r o t e r o z o i c . The d e c r e a s e in g r a i n -

s i z e to the north and e a s t sugges t s that the sediments w e r e d e r i v e d f r o m the south and wes t , 

p r o b a b l y main ly f r o m the southern p a r t s of the K u l g e r a and A y e r s R o c k Sheet a r e a s . The 

s e d i m e n t a r y s t r u c t u r e s in the W i n n a l l B e d s indicate r a p i d deposit ion and s trong c u r r e n t action, 

A thickness of o v e r 2000 feet w a s m e a s u r e d at Ipp ia H i l l (sect ion K W 7 , F i g . 6 ) , 

m a i n l y in the midd le sandstone unit. The es t imated thickness is only approx imate b e c a u s e of 

the l a r g e var ia t ion in dip, p a r t i c u l a r l y in the l o w e r par t of the unit w h e r e si ltstone is in ter ­

b e d d e d with sandstone. 

P A L A E O Z O I C ( T a b l e 3) 

C A M B R I A N 

P e r t a o o r r t a G r o u p 

( P l a t e s 7 and 8) 

In the s o u t h - e a s t e r n par t of the A m a d e u s B a s i n the l i thology of the P e r t a o o r r t a 

G r o u p ( P r i c h a r d & Quinlan, 1962, p.14) is cons iderab ly different f r o m that f a r t h e r north, and 

the main r o c k types p r e s e n t a r e cong lomerate , c o a r s e sandstone, g r e y w a c k e , si ltstone, and 

do lomite . The b e d s a r e unfoss i l i f erous and the identification of the g r o u p is b a s e d on its 

s t r a t i g r a p h i c a l posit ion. 

In the K u l g e r a Sheet a r e a the P e r t a o o r r t a G r o u p r e s t s on the Bi t ter S p r i n g s 

F o r m a t i o n , Inindia B e d s , and W i n n a l l B e d s with an angular unconformity and is over la in with 

a r e g i o n a l unconformity by the O r d o v i c i a n S t a i r w a y Sandstone. Although in s e v e r a l sect ions 

the P e r t a o o r r t a G r o u p and the o v e r l y i n g L a r a p i n t a G r o u p have the s a m e dip, it is apparent 

that they a r e s e p a r a t e d by an e r o s i o n a l interval , and in most p l a c e s there is a cong lomera te 

at the b a s e of the S t a i r w a y Sandstone. 

The P e r t a o o r r t a G r o u p is poor ly exposed in s m a l l mounds and hi l ls north and 

e a s t of B a s e d o w Range , and in the E r l d u n d a and Mount Sunday R a n g e s . One s m a l l outcrop of 
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T A B L E 3. P A L A E O Z O I C S T R A T I G R A P H Y 

F O R M A T I O N & 
S Y M B O L 

T H I C K N E S S 
( F E E T ) 

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

C r o w n Point Formation 

( P c ) 

Poor ly sorted sandstone, boulder beds , tillite, 
thick interbeds of siltstone and claystone. Striated 
and faceted inaties. L a r g e slump structures. 

L o w e r P e r m i a n 
f r o m severa l water b o r e s 
(Evans , 1964). Artinskian 
spores in Malcoluns B o r e , 
Hale R iver Sheet a r e a , 
f rom s imi lar sediments 
beneath Cretaceous rocks . 

( I d r a c o w r a Sandstone 500 ) Fine and medium white kaolinitic sandstone, 

( (Pz i ) conglomeratic and cross -bedded near base . 

; Horseshoe Bend Shale 300 Red-brown and green biotitic calcareous and 
(Pzh) gypsiferous shale, and some interbeds of fine to 

9 Possibly equivalent wholly 
medium sandstone. 

L a n g r a Formation 400-500 ) or in part to Per tnjara Fine and coarse yellow sandstone, beds of conglom­

1 ( (Pzn) Formation erate with pebbles and cobbles of granitic and 

S metamorphic rocks and large fragments of foss i l i -
ferous Stairway Sandstone. Interbeds of r e d - b r o w n 

( siltstone. 

Polly Conglomerate 200 j Pebbles , cobbles, and boulders mainly of granitic 
(Pzo) and metamorphic rocks and large fragments of 

Winnal l Beds , Matr ix of coarse poorly sorted sand. 

Per tn jara Formation 

(Pzp) 

?Finke Group Fine and medium silty r e d - b r o w n and fawn sand­
stone, overlying r e d - b r o w n micaceous siltstone 
with minor sandstone. 

Late Middle or Upper Dev­
onian fossi ls (placoderm 
fish plates, cf. Bothriolepls 
o r Remigolepsis , and 
spores) in northern flank 
of Mereenie Anticline, 
Mount Lieb ig Sheet area . 

Mereenie Sandstone 
( P z m ) 

White and r e d - b r o w n medium kaolinitic sandstone 

interbedded with red and yellow gypsiferous silt­

stone near base . 

Formation is noticeably 
c o a r s e r - g r a i n e d in south­
east of Henbury Sheet area. 

Stokes Formation 
(Ot) 

Stairway Sandstone 
(Os) 

Variegated siltstone and shale with halite pseudo-
morphs . G r e y - g r e e n medium-bedded dolomite and 
sandy dolomite with abundant w o r m trails 

White thin-bedded coarse medium and fine 
sandstone, minor conglomerate and siltstone. 
Thin lensing beds with phosphatic pellets. Base 
coarse sandstone. 

Poorly preserved fossils, 
chiefly pelecypods. 

Only upper part of f o r m ­
ation deposited. Richly 
fossi l i ferous. 

Per taoorr ta Group 

( € p ) 

Silty sandstone, siltstone, boulder conglomerate, 
arkose, greywacke, and thin beds of fine grey 
dolomite. 

Fragmentary brachiopods 
in dolomite in Henbury 
Sheet area . 



p e b b l e c o n g l o m e r a t e , r e f e r r e d to the P e r t a o o r r t a G r o u p , i s p r e s e n t in the n o r t h - e a s t e r n 

c o r n e r of the A y e r s R o c k Sheet a r e a . 

The outcrops of the P e r t a o o r r t a G r o u p , n e a r A n g a s D o w n s homestead and as f a r 

e a s t a s the E r l d u n d a Range , cons is t predominant ly of cong lomerate , q u a r t z g r e y w a c k e , s i lty 

sandstone, and s o m e c l a y e y s i l tstone. The sed iments are mos t ly p o o r l y sorted, and contain 

abundant r o c k f r a g m e n t s , and pe l l e t s and l enses of c lay . M o s t of the pebb le s , cobb le s , and 

b o u l d e r s in the c o n g l o m e r a t e consist of s i l ic i f ied sandstone, and s o m e of the b o u l d e r s a r e 5 

feet a c r o s s . The phenoc las t s a r e w e l l rounded, poor ly sorted, and e n c l o s e d in a m a t r i x of 

e x t r e m e l y p o o r l y s o r t e d c o a r s e kaol init ic p u r p l e - b r o w n g r e y w a c k e . The phenocrys t s of 

s i l i c i f i ed white and r e d - b r o w n sandstone a r e d e r i v e d f r o m the W i n n a l l B e d s . Many cher t 

f r a g m e n t s , s i m i l a r to the chert in the Inindia B e d s , a r e a l so presen t . 

The g r e y w a c k e is p u r p l e - b r o w n , poor ly sorted, c o a r s e and medium, wi th s m a l l 

a n g u l a r f r a g m e n t s of r o c k and m i n e r a l s , an abundant m a t r i x of s i l t and clay, and subrounded 

to rounded p e b b l e s . I n t e r b e d s of f r i a b l e r e d - b r o w n and p u r p l e - b r o w n si l tstone a r e p r e s e n t in 

the sequence . In p l a c e s the sandstone is thin-bedded, finely kaolinit ic , p u r p l e - b r o w n o r white , 

s i l i c i f i ed or f r i a b l e , and with c lay pe l le t s . The sandstone is most ly m o d e r a t e l y w e l l to 

p o o r l y sorted, m e d i u m to c o a r s e - g r a i n e d , with s m a l l c r o s s - b e d s , and s m a l l angular f r a g m e n t s 

of c lay and r o c k . In many of the outcrops vis i ted the sandstone h a s a s h a r p contact with the 

o v e r l y i n g c o n g l o m e r a t e . 

The c o n g l o m e r a t e , g r e y w a c k e , sandstone, and si l tstone a r e e x p o s e d in s m a l l 

ou tcrops extending f r o m the n o r t h - e a s t e r n par t of the A y e r s Rock Sheet a r e a to the E r l d ­

unda R a n g e . In the Mount Sunday Range the sediments are predominant ly v a r i o u s l y co loured 

s i l tstone, with thin i n t e r b e d s of g r e y and white f i n e - g r a i n e d s l ight ly ca lc i t ic do lomite . 

The si ltstone shows s o m e bedd ing -p lane m a r k i n g s . The dolomite contains s o m e secondary 

chert , and is most ly l aminated to thin-bedded, but w e a t h e r s m e d i u m - b e d d e d . In the e a s t e r n 

p a r t of the Mount Sunday Range a thin sequence of poor ly sor ted si l ty o r a n g e and b r o w n s a n d ­

stone, arkose , and p e b b l e beds o v e r l i e s the si ltstone and interbedded dolomite sequence . 

T h e phenoclasts in the pebble c o n g l o m e r a t e range up to 6 inches a c r o s s and include grani te , 

m i c a schist, pegmat i te , quartz i te , quartz , and s o m e purpl i sh do lomite . The arkose contains 

abundant angular pink f e l d s p a r and c l e a r q u a r t z g r a i n s ( P I . 7 ) . 

An incomplete section m e a s u r e d in the sandstone, s i l tstone, and dolomite at 

Mount Sunday g a v e a th ickness of about 260 feet. A section m e a s u r e d in the cong lomerate , 

sandstone, and s i l tstone in the E r l d u n d a Range gave a thickness of 370 feet be tween the 

B i t t e r S p r i n g s F o r m a t i o n b e l o w and the S t a i r w a y Sandstone above . 

The types of sediment and their l a t e r a l var ia t ions ( P L 7) sugges t that the a r e a 

w a s c lose to the m a r g i n of the C a m b r i a n sea, w h e r e the depos i ts cons is ted predominant ly 

of c o a r s e c las t ic s ed iments . The transit ion f r o m s h a l l o w - w a t e r to d e e p e r - w a t e r sed iments 

p r o b a b l y c o r r e s p o n d s to the change f r o m c o a r s e e las t ics in the E r l d u n d a Range to dolomite 

and fine e las t i c s in the Mount Sunday R a n g e . 

The P e r t a o o r r t a G r o u p is as s igned to the C a m b r i a n on the b a s i s of its s t ra t i ­

g r a p h i c a l posit ion. The b e d s a r e unfoss i l i f erous and cannot be c o r r e l a t e d d irec t ly with 

f o r m a t i o n s of the P e r t a o o r r t a G r o u p f r o m ne ighbour ing a r e a s . C o n g l o m e r a t e is present at 

the b a s e of the C a m b r i a n sequence in the H e n b u r y Sheet a r e a , but there is no ev idence to 

s u g g e s t that it is the s a m e age as the cong lomerate on the southern m a r g i n of the b a s i n : 

the m a r g i n a l c o n g l o m e r a t e may r e p r e s e n t a late t r a n s g r e s s i v e stage and could b e U p p e r 
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C a m b r i a n . S i m i l a r l y , the s i l tstone and dolomite in the Mount Sunday R a n g e can be c o r r e l ­

ated l i thological ly with the b a s a l par t of the Jay C r e e k L i m e s t o n e in the H e n b u r y Sheet a r e a , 

but they a r e not n e c e s s a r i l y the s a m e age . 

O R D O V I C I A N 

L a r apint a G r o u p 

The L a r a p i n t a G r o u p has been defined by P r i c h a r d & Quin lan (1962) and cons is ts 

of four format ions which are , In ascending o r d e r , the Pacoota Sandstone, H o r n V a l l e y F o r m ­

ation, S t a i r w a y G r e y w a c k e , and Stokes F o r m a t i o n . The name S t a i r w a y G r e y w a c k e w a s r e v i s e d 

to S t a i r w a y Sandstone by W e l l s , F o r m a n , & Ranford (1965), and the H o r n V a l l e y F o r m a t i o n 

w a s r e v i s e d to H o r n V a l l e y Siltstone by Ranford , Cook, & W e l l s (1966), O n l y the S t a i r w a y 

Sandstone and Stokes F o r m a t i o n a r e present in the south-eas tern p a r t of the A m a d e u s B a s i n 

( P I . 8 ) . 

S t a i r w a y Sandstone 

The S t a i r w a y Sandstone r e s t s unconformably on the B i t t er S p r i n g s Format ion , 

In india B e d s , and W i n n a l l B e d s , and l i e s d i s c o n f o r m a b l y on the P e r t a o o r r t a G r o u p . It is 

o v e r l a i n conformably by the Stokes Format ion o r unconformably by M e s o z o i c sed iments . The 

unconformity at the b a s e of the sandstone is a w e l l - d e f i n e d feature which can be t r a c e d f o r 

s e v e r a l m i l e s on the a i r - p h o t o g r a p h s . 

The format ion c r o p s out between Curtin Spr ings homes tead in the w e s t and Mount 

W a t t in the east . The most souther ly outcrops are 17 m i l e s south of Mount E b e n e z e r and to the 

south of Mount Kingston. The format ion g e n e r a l l y c r o p s out as low s tr ike r i d g e s and s m a l l 

h i l l s , but in the n o r t h - e a s t e r n p a r t of the K u l g e r a Sheet a r e a the S t a i r w a y Sandstone f o r m s 

the high r i d g e s and hi l l s of the Mount Sunday R a n g e . 

The S t a i r w a y Sandstone c o m p r i s e s m e d i u m and fine white thin and m e d i u m -

b e d d e d sandstone; c o a r s e c r o s s - b e d d e d orange , ye l low, and white sandstone; and m i n o r in ter ­

b e d s of kaolinit ic fine sandstone, siltstone, and cong lome r a te . In p a r t s of the format ion 

pe l l e ta l phosphate o c c u r s in l ent icu lar beds , and l a r g e phosphate pe l le t s o c c u r in the b a s a l 

c o n g l o m e r a t e in the Mount Sunday R a n g e . 

At most loca l i t i es , the l o w e r part of the format ion cons is ts of y e l l o w , orange , and 

white sandstone, and is c o a r s e - g r a i n e d ; in p laces it is b imodal , p o o r l y s o r t e d and bedded, 

wi th l a r g e c r o s s - b e d s and thin b e d s of c o a r s e angular sand. W h e r e the f or mat ion u n c o n f o r m ­

ably o v e r l i e s U p p e r P r o t e r o z o i c r o c k s there is a thin b a s a l c o n g l o m e r a t e , 2 to 3 feet thick, 

wi th angu lar f r a g m e n t s of the under ly ing b e d s . The f r a g m e n t s a r e most ly 3 to 4 inches a c r o s s , 

w i th s o m e up to 6 inches . They cons is t commonly of chert, s i l i c i f i ed sandstone, and some 

s i l ts tone. The matr ix is a s i l i ceous poor ly sor ted c o a r s e sand. In many p l a c e s the S t a i r w a y 

Sandstone, n e a r the unconformity with U p p e r P r o t e r o z o i c format ions , is s l i ckens ided and veined 

w i th q u a r t z . The d i s c o n f o r m a b l e contact with the P e r t a o o r r t a G r o u p is m a r k e d by a thin 

b a s a l cong lomerate , 1 to 2 feet thick. The cong lomerate is c o m p o s e d main ly of angular white 

q u a r t z and quartz i te a v e r a g i n g half an inch a c r o s s and a few f r a g m e n t s of pink f e l d s p a r and 

f lakes of biotite set in a m a t r i x of c o a r s e angular sand. The c o n g l o m e r a t e is w e l l exposed 

in the Mount Sunday Range and in s e v e r a l p l a c e s contains d a r k g r e y , and s o m e s m a l l e r b r o w n , 

phosphate pel lets up to 3 inches a c r o s s . The pel lets a r e flattened ovoids o r i r r e g u l a r in shape. 

S o m e of the b e d s in the b a s a l sandstone contain abundant w o r m b u r r o w s ( p i p e - r o c k ) , and s o m e 
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b e d d i n g p l a n e s a r e c o v e r e d w i t h a m u l t i t u d e of i n v e r t e b r a t e t r a c k s i n c l u d i n g C r u z i a n a ( P L 1, 

f i g . 2 ) . S o m e o f the v e r t i c a l U - s h a p e d b u r r o w s can b e r e f e r r e d t o D i p l o c r a t e r i o n . A s i m i l a r 

c o a r s e b a s a l p a r t o f the S t a i r w a y Sands tone on the s o u t h - e a s t p a r t o f the L a k e A m a d e u s 

S h e e t a r e a w a s doubt fu l ly r e f e r r e d t o the P a c o o t a Sands tone ( M a p , p r e l i m i n a r y e d i t i o n ) 

but i t i s n o w appa ren t that the P a c o o t a Sands tone i s absent in t h e s e s e c t i o n s and that the 

S t a i r w a y Sands tone r e s t s u n c o n f o r m a b l y on o l d e r P r e c a m b r i a n un i t s . A t m a n y l o c a l i t i e s 

the b a s a l f e w f e e t o f the S t a i r w a y Sands tone h a v e b e e n s i l i c i f i e d . T h e r o c k b r e a k s w i t h a 

c o n c h o i d a l f r a c t u r e s and has b e e n u s e d by the a b o r i g i n e s f o r the m a n u f a c t u r e o f t o o l s . 

T h e m e d i u m and f i n e s ands tone o v e r l y i n g the c o a r s e r b a s a l s ands tone i s v e r y 

f o s s i l i f e r o u s , and a l s o ha s abundant m a r k i n g s on t h e . b e d d i n g p l a n e s i n c l u d i n g ' d i n g o p a w s ' 

( P I . 2, f i g . 1) and C r u z i a n a . T h e sands tone , w h i c h i s s i l i c i f i e d t o v a r y i n g d e g r e e s , con t a in s 

i n t e r b e d s o f k a o l i n i t i c o r f e r r u g i n o u s f i n e sands tone , c o a r s e sands tone ( in p l a c e s p h o s p h a t i c ) , 

and s i l t s t o n e . S o m e thin b e d s w i t h c l a y p e l l e t s a r e p r e s e n t in the s a n d s t o n e . T h e m a r i n e 

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

P s e u d o m o r p h s o f f i n e sand a f t e r h a l i t e w e r e found in a f i ne p o o r l y t h i n - b e d d e d 

s i l i c i f i e d w h i t e s ands tone 4 m i l e s s o u t h - w e s t of Moun t E b e n e z e r . T h e sands tone con ta ins 

abundant t r a c k s and t r a i l s on the b e d d i n g p l a n e s . 

A t M o u n t W a t t a s m a l l o u t l i e r o f S t a i r w a y Sands tone , about 80 f e e t th ick, o v e r l i e s 

the W i n n a l l B e d s u n c o n f o r m a b l y . T h e t o p m o s t b e d s c o n s i s t o f f o s s i l i f e r o u s s i l i c i f i e d tough 

s ands tone , o v e r l y i n g f r i a b l e w h i t e and o r a n g e - b r o w n f ine s ands tone . T h e b a s a l b e d s c o n s i s t 

o f c o a r s e r o u n d e d sands tone , w i t h a thin c o n g l o m e r a t e con t a in ing sub rounded t o subangu la r 

p e b b l e s o f w h i t e q u a r t z , up t o about 2 i n c h e s a c r o s s , at the u n c o n f o r m i t y . T o the e a s t o f 

M o u n t K i n g s t o n the s i l i c i f i e d and f r a c t u r e d b e d s o f the S t a i r w a y Sands tone c r o p out in a s m a l l 

s t r i k e r i d g e in w h i c h the b e d s a r e o v e r t u r n e d t o the nor th . 

T h e S t a i r w a y Sands tone i s 350 f e e t t h i ck in s e c t i o n K W 1 in the Mount Sunday 

R a n g e , and 220 f e e t t h i c k in s e c t i o n KS1 in the E r l d u n d a R a n g e , T w o s e c t i o n s w e r e m e a s u r e d 

12 m i l e s n o r t h - e a s t of C u r t i n S p r i n g s h o m e s t e a d . In s e c t i o n K W 1 0 , w h e r e t h e r e i s a g o o d u p p e r 

c o n t a c t w i t h a sandy d o l o m i t e o f the S t o k e s F o r m a t i o n , the S t a i r w a y Sands tone i s 150 f e e t t h i ck 

and at s e c t i o n K W 8 the u p p e r l i m i t o f the f o r m a t i o n i s p o o r l y d e f i n e d , but about 170 f e e t o f 

s e d i m e n t s a r e e x p o s e d . M e a s u r e d s e c t i o n s K W 1 , K W 8 , K W 1 0 , and K S 1 a r e s h o w n in P l a t e 8. 

T h e abundant f o s s i l s in the S t a i r w a y Sands tone i n d i c a t e an O r d o v i c i a n age , but on ly 

the u p p e r p a r t o f the f o r m a t i o n w a s d e p o s i t e d in the s o u t h - e a s t e r n p a r t o f the A m a d e u s B a s i n . 

T h e f o s s i l a s s e m b l a g e f r o m M o u n t W a t t i s c o n s i d e r e d t o be a n o m a l o u s , and the e a r l i e s t p o s s ­

i b l e age o f th i s fauna i s e a r l y m i d d l e O r d o v i c i a n ( J o y c e G i l b e r t - T o m l i n s o n , B M R , p e r s . c o m m . ) . 

T h e abundance o f f o s s i l s and the p r e s e n c e of p s e u d o m o r p h s a f te r h a l i t e i n d i c a t e 

d e p o s i t i o n in a s h a l l o w - m a r i n e s t a b l e - s h e l f e n v i r o n m e n t . T h e i n c r e a s e d c o a r s e n e s s of the 

s e d i m e n t s and the p r e s e n c e o f o n l y the u p p e r p a r t o f the f o r m a t i o n i n d i c a t e that the f o r m a t i o n 

i s a t r a n s g r e s s i v e d e p o s i t w h i c h w a s p r o b a b l y d e r i v e d f r o m an U p p e r P r o t e r o z o i c and P r e ­

c a m b r i a n t e r r a i n t o the south . P a r t s o f the c o n g l o m e r a t e at the b a s e o f the f o r m a t i o n i n d i c a t e 

that i t w a s d e r i v e d f r o m a n e a r b y g r a n i t i c t e r r a i n . 

S t o k e s F o r m a t i o n ( P r i c h a r d & Quin lan , 1962, p . 2 1 ) 

T h e u p p e r and l o w e r b o u n d a r i e s of the S t o k e s F o r m a t i o n a r e not w e l l e x p o s e d . 

T w e l v e m i l e s n o r t h - e a s t of Cur t i n S p r i n g s h o m e s t e a d t h e r e i s a s h a r p c o n t a c t b e t w e e n the 
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sandy d o l o m i t e at the b a s e of the S t o k e s F o r m a t i o n and the f i n e s i l i c i f i e d sands tone of the 

S t a i r w a y Sands tone . In m o s t a r e a s the con tac t w i t h the M e r e e n i e Sands tone i s a p p a r e n t l y 

c o n f o r m a b l e and g r a d a t i o n a l . T h e top o f the S t o k e s F o r m a t i o n has b e e n a r b i t r a r i l y p l a c e d at 

the b a s e of the f i r s t p r o m i n e n t bed of sands tone , w h i c h g e n e r a l l y f o r m s a s m a l l s c a r p o r 

r i d g e . I t m a y be s u c c e e d e d b y thin b e d s of s i l t s t o n e and then by the m a i n b o d y of s ands tone of 

the M e r e e n i e Sands tone . 

T h e S t o k e s F o r m a t i o n i s e a s i l y w e a t h e r e d and i s u s u a l l y c o v e r e d by a l l u v i u m 

in s m a l l s t r i k e v a l l e y s . In p l a c e s i t i s e x p o s e d on the s l o p e s b e n e a t h the M e r e e n i e Sands tone 

r i d g e s , o r r a r e l y as r u b b l y o u t c r o p s in the a l l u v i a l f l a t s . T h e thin d o l o m i t e b e d s in the S t o k e s 

F o r m a t i o n a r e m o r e r e s i s t a n t and m a y f o r m l o w s t r i k e r i d g e s . P o o r e x p o s u r e s a r e p r e s e n t 

in the n o r t h e r n pa r t o f the K u l g e r a Shee t a rea , no r th of Cur t in S p r i n g s h o m e s t e a d , and in an 

o u t c r o p 17 m i l e s south of Mount E b e n e z e r . 

T h e S t o k e s F o r m a t i o n c o n s i s t s of v a r i e g a t e d t h i n - b e d d e d and l a m i n a t e d s i l t ­

s t o n e , i n t e r b e d d e d m i n o r f i ne sands tone and c a l c a r e o u s sands tone , and thin b e d s of s i l t y 

and sandy d o l o m i t e . T h e c a l c a r e o u s b e d s usua l ly o c c u r t o w a r d s the b a s e of the f o r m a t i o n . 

M o s t o u t c r o p s of the s i l t s t o n e conta in p s e u d o m o r p h s a f te r h a l i t e . 

M a r i n e f o s s i l s , m a i n l y p e l e c y p o d s , w e r e c o l l e c t e d f r o m a sandy d o l o m i t e at 

the b a s e of the f o r m a t i o n n o r t h - e a s t of Cur t in S p r i n g s h o m e s t e a d and f r o m a g r e e n s i l t s t o n e in 

the Mount Sunday R a n g e . 

In the m o s t c o m p l e t e s e c t i o n m e a s u r e d ( K W 8 , P I . 8 ) , 12 m i l e s n o r t h - e a s t of 

Cur t in S p r i n g s h o m e s t e a d , the f o r m a t i o n i s 400 f e e t th ick . T h e b a s e o f the f o r m a t i o n i s not 

e x p o s e d , and the to ta l t h i c k n e s s m a y be 4 9 0 f e e t i f the basa l p a r t o f the s e c t i o n i s the s a m e as 

in the n e a r b y s e c t i o n K W 1 0 ( P L 8 ) . In s e c t i o n K W 1 0 a thin b e d of f o s s i l i f e r o u s sandy d o l o m i t e 

m a r k s the b a s e of the f o r m a t i o n . In the o u t c r o p 17 m i l e s south of M o u n t E b e n e z e r the s e d i ­

m e n t s c o m p r i s e i n t e r b e d d e d p a l e b l u e - g r e y and p a l e r e d l a m i n a t e d s i l t s t o n e , and thin and 

m e d i u m b e d s of pink and p u r p l e -b rown s i l t y d o l o m i t e . T h e d o l o m i t e c o n t a i n s abundant w o r m 

m a r k i n g s , but no o t h e r f o s s i l s w e r e found. In th is l o c a l i t y the S t a i r w a y Sands tone i s o v e r l a i n by 

a s i l t s t o n e of the S t o k e s F o r m a t i o n , w h i c h con ta ins abundant p s e u d o m o r p h s a f t e r h a l i t e . T h e 

thin s e q u e n c e of S t o k e s F o r m a t i o n in the Moun t Sunday R a n g e c o n s i s t s o f v a r i e g a t e d s i l t s t o n e 

w i t h i n t e r b e d s of t h i n - b e d d e d l i g h t g r e y s i l t y d o l o m i t e , both of w h i c h con ta in h a l i t e p s e u d o ­

m o r p h s . N u m e r o u s s m a l l p e l e c y p o d s a r e p r e s e n t in the d o l o m i t e . T h e c h o c o l a t e - c o l o u r e d 

p o o r l y b e d d e d h e m a t i t i c s i l t s t o n e at the top of the f o r m a t i o n i s c o n f o r m a b l y o v e r l a i n by the 

M e r e e n i e Sands tone . 

T h e t h i c k n e s s of S t o k e s F o r m a t i o n in s e c t i o n K W l ( P L 8) i s about 50 f e e t . In 

o t h e r e x p o s u r e s in the M o u n t Sunday R a n g e the f o r m a t i o n i s m u c h th inner and c o m p r i s e s a f e w 

thin b e d s of s i l t y r e d b r o w n and g r e y f i n e - g r a i n e d m e d i u m - b e d d e d sands tone , and s o m e 

i n t e r b e d s of s i l t s t o n e . 

T h e S t o k e s F o r m a t i o n i s a s h a l l o w - m a r i n e d e p o s i t o f U p p e r O r d o v i c i a n a g e . 

T h e v a r i a t i o n in t h i c k n e s s in d i f f e r e n t l o c a l i t i e s i n d i c a t e s that the s o u t h e r n l i m i t o f d e p o s i t i o n 

p r o b a b l y l i e s jus t south of the M o u n t Sunday R a n g e , but the f o r m a t i o n p r o b a b l y e x t e n d e d m u c h 

f a r t h e r south in the c e n t r a l p a r t of the K u l g e r a Shee t a r e a . 
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O R D O V I C I A N D E V O N I A N 

M e r e e n i e Sands tone ( P r i c h a r d & Quin lan , 1962, p .22 ) 

T h e M e r e e n i e S a n d s t o n e i s w e l l e x p o s e d in the n o r t h - e a s t e r n c o r n e r of the A y e r s 

R o c k S h e e t a rea , and c o n t i n u e s i n t e r m i t t e n t l y a c r o s s the n o r t h e r n p a r t of the K u l g e r a Shee t 

a r e a as f a r as the Mount Sunday R a n g e . T h e f o r m a t i o n a l s o c r o p s out 17 m i l e s south of Mount 

E b e n e z e r , but i s p r o b a b l y no t p r e s e n t in the F i n k e S h e e t a r e a . T h e M e r e e n i e Sands tone 

g e n e r a l l y c r o p s out as s t r i k e r i d g e s up to 50 f e e t h igh , but w h e r e the d i p f l a t t en s s t e e p 

e s c a r p m e n t s up to 150 f e e t h igh a r e f o r m e d . On the no r th s i d e of the Moun t Sunday R a n g e 

the s t e e p s t r i k e r i d g e s r a n g e up t o 200 f e e t h igh . 

T h e M e r e e n i e Sands tone r e s t s c o n f o r m a b l y on the S t o k e s F o r m a t i o n . T h e con tac t 

w i t h the o v e r l y i n g P e r t n j a r a F o r m a t i o n i s not e x p o s e d , but they a r e u n c o n f o r m a b l e in the 

H e n b u r y S h e e t a r e a ( R a n f o r d , Cook, & W e l l s , 1966) . 

T h e l i t h o l o g y o f the M e r e e n i e Sands tone i s g e n e r a l l y u n i f o r m o v e r the a r e a . 

In the A y e r s R o c k S h e e t a r e a the b a s a l b e d s c o n s i s t of 20 to 30 f e e t o f r e d - b r o w n t o p u r p l e -

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

o f p o o r l y r o u n d e d q u a r t z g r a i n s , and in p l a c e s the r o c k g r a d e s in to a sandy s i l t s t o n e . In 

s e v e r a l p l a c e s a 5 to 1 0 - f o o t b e d o f sands tone o c c u r s n e a r the m i d d l e of the s i l t s t o n e . T h e 

s i l t s t o n e i s s u c c e e d e d by about 70 f e e t o f w h i t e to c r e a m o r s l i g h t l y g r e e n i s h sands tone , w h i c h 

i s m e d i u m - g r a i n e d , l a m i n a t e d to thin -bedded, c r o s s - b e d d e d , p o o r l y s o r t e d , p o o r l y rounded , 

p o r o u s , f l a g g y to b l o c k y , f r i a b l e , and k a o l i n i t i c . T h e w h i t e sands tone i s o v e r l a i n by about 

100 f e e t o f o r a n g e - b r o w n to r e d - b r o w n f ine to m e d i u m - g r a i n e d sands tone w h i c h i s l a m i n a t e d 

and c r o s s - l a m i n a t e d , m o d e r a t e l y w e l l s o r t e d , p o o r l y rounded , p o r o u s , m o d e r a t e l y f r i a b l e , 

p l a t y to f l a g g y , r i p p l e m a r k e d , s l i g h t l y k a o l i n i t i c , and f e r r u g i n o u s . T h e l o w e r p a r t of the 

s ands tone con ta in s i n t e r b e d s of d a r k b r o w n s l i g h t l y sandy g y p s i f e r o u s and in p l a c e s s l i g h t l y 

m i c a c e o u s s i l t s t o n e . T h e to ta l t h i c k n e s s of M e r e e n i e Sands tone in the A y e r s R o c k Shee t a r e a 

i s e s t i m a t e d at around 200 f e e t . 

In the K u l g e r a S h e e t a r e a the M e r e e n i e Sands tone i s th inner and r a r e l y f o r m s 

p r o m i n e n t s c a r p s . T h e l i t h o l o g y i s s i m i l a r t o that in the A y e r s R o c k S h e e t a r ea , and the 

s ands tone i s g e n e r a l l y p i n k i s h b r o w n , c r o s s - b e d d e d , and k a o l i n i t i c , w i t h s o m e r e d - b r o w n 

s l i g h t l y m i c a c e o u s sandy s i l t s t o n e at the b a s e . A t the Mount Sunday R a n g e about 340 f e e t o f 

M e r e e n i e Sands tone i s w e l l e x p o s e d a l o n g the n o r t h e r n s i d e ( s e c t i o n K W 1 , P L 8 ) . T h e l i t h o l o g y 

i s s i m i l a r to that d e s c r i b e d a b o v e e x c e p t that s o m e of the sands tone i n t e r b e d s a r e c o a r s e -

g r a ined . 

T h e 340 f e e t o f M e r e e n i e Sands tone m e a s u r e d in the Moun t Sunday R a n g e i s the 

g r e a t e s t t h i c k n e s s r e c o r d e d . T h e f o r m a t i o n cannot be s u b d i v i d e d in to the t w o uni ts found 

f a r t h e r n o r t h ( R a n f o r d , Cook , & W e l l s , 1966) , but a l m o s t c e r t a i n l y c o r r e s p o n d s t o the l o w e r 

o f the t w o uni ts d e s c r i b e d b y R a n f o r d e t a l . 

T h e o r i g i n and e n v i r o n m e n t of d e p o s i t i o n of the M e r e e n i e Sands tone i s not fu l ly 

u n d e r s t o o d . T h e e x i s t e n c e of p r o b a b l e p s e u d o m o r p h s a f te r ha l i t e in t w o l o c a l i t i e s ( R a n f o r d e t 

a l . , 1966) , the p r e s e n c e of w o r m tubes , the o c c u r r e n c e of C r u z i a n a in the s o u t h - e a s t e r n c o r n e r 

o f the L a k e A m a d e u s S h e e t a r e a , the l a r g e - s c a l e c r o s s - b e d d i n g , the t h innes s of the unit 

c o m p a r e d t o i t s d e v e l o p m e n t f a r t h e r nor th , and the g e n e r a l (but not e x c l u s i v e l y ) c o n f o r m a b l e 

r e l a t i o n s h i p w i t h the u n d e r l y i n g m a r i n e S t o k e s F o r m a t i o n , i n d i c a t e that the M e r e e n i e S a n d -

26 



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

an a r i d c y c l e . T h e l o w e r p a r t o f the f o r m a t i o n m a y c o n s i s t o f e r o s i o n p r o d u c t s d e r i v e d 

f r o m an a e o l i a n sand and l a i d d o w n in t i da l f l a t s ; and the u p p e r p a r t , w h i c h i s no t e x p o s e d in 

the a r e a m a p p e d , i s p o s s i b l y an a e o l i a n sand .* 

T h e a g e o f the M e r e e n i e Sands tone i s thought t o b e U p p e r O r d o v i c i a n , a s i t r e s t s 

c o n f o r m a b l y o n the S t o k e s F o r m a t i o n , and con ta in s C r u z i a n a and a f e w w o r m t u b e s . 

D E V O N I A N - C A R B O N I F E R O U S 

P e r t n j a r a F o r m a t i o n ( P r i c h a r d & Qu in l an , 1962 , p . 2 4 ) 

T h e P e r t n j a r a F o r m a t i o n i s not e x p o s e d in the F i n k e S h e e t a r e a , and f e w 

e x p o s u r e s a r e p r e s e n t in the K u l g e r a and A y e r s R o c k S h e e t a r e a s . S m a l l p a t c h e s o f s i l t s t o n e 

and s ands tone a r e found on the n o r t h e r n s i d e o f the E r l d u n d a R a n g e , and a l a r g e r a r e a o f v e r y 

p o o r l y e x p o s e d s i l t s t o n e o c c u r s t o the n o r t h - w e s t o f the M o u n t Sunday R a n g e . A l o w s t r i k e 

r i d g e o f s a n d s t o n e c r o p s out on the n o r t h s i d e o f the e a s t e r n e n d o f the s a m e r a n g e . 

In the n o r t h - e a s t e r n c o r n e r o f the A y e r s R o c k Shee t a r e a , the f l a t - l y i n g 

T e r t i a r y l i m e s t o n e r e s t s on v e r y p o o r l y e x p o s e d r e d - b r o w n s i l t s t o n e w h i c h i s r e g a r d e d a s 

P e r t n j a r a F o r m a t i o n . T h e e x p o s u r e s o c c u r in the a x i a l r e g i o n s o f s y n c l i n e s in the M e r e e n i e 

Sands tone and L a r a p i n t a G r o u p . 

In the K u l g e r a Shee t a r e a the r e l a t i o n s h i p o f the P e r t n j a r a F o r m a t i o n to the 

u n d e r l y i n g M e r e e n i e Sands tone i s u n c e r t a i n . A t the t o p o f s e c t i o n K W 1 the s i l t s t o n e o v e r l y i n g 

the M e r e e n i e Sands tone t o the no r th o f the M o u n t Sunday R a n g e t r e n d s and d i p s p a r a l l e l t o the 

M e r e e n i e S a n d s t o n e , but the e x p o s u r e i s t o o s m a l l t o b e o f g r e a t s i g n i f i c a n c e . T h e s m a l l 

s ands tone r i d g e on the n o r t h s i d e o f the E r l d u n d a R a n g e d i p s a t 10 t o the n o r t h - w e s t in 

c o n t r a s t t o the s t e e p n o r t h e r l y o r o v e r t u r n e d s o u t h e r l y d i p o f the L a r a p i n t a G r o u p h a l f a m i l e 

t o the south . T h e P e r t n j a r a F o r m a t i o n i s u n c o n f o r m a b l y o v e r l a i n b y f l a t - l y i n g M e s o z o i c 

d e p o s i t s in the E r ldunda R a n g e and a t the w e s t e r n end o f the M o u n t Sunday R a n g e , but the 

c o n t a c t s a r e o b s c u r e d . 

In the e x t r e m e s o u t h - e a s t e r n c o r n e r o f the H e n b u r y S h e e t a r e a , the n e a r b y f l a t -

l y i n g r e d - b r o w n sands tone o f the P e r t n j a r a F o r m a t i o n i s i n t e r b e d d e d w i t h t w o i n t e r v a l s o f 

w h i t e k a o l i n i t i c s a n d s t o n e , e a c h about 30 f e e t th ick and about 30 f e e t a p a r t . T h i s w h i t e s a n d ­

s tone i s v e r y s i m i l a r to s o m e o f the s ands tones in the F i n k e G r o u p . T h e r e d - b r o w n b i o t i t e -

b e a r i n g s h a l e and s i l t s t o n e o f the P e r t n j a r a F o r m a t i o n u n d e r l y i n g the s a n d s t o n e s e q u e n c e 

a r e s i m i l a r t o the H o r s e s h o e B e n d S h a l e , and the P e r t n j a r a F o r m a t i o n and the F i n k e G r o u p 

p r o b a b l y i n t e r f i n g e r . 

T h e P e r t n j a r a F o r m a t i o n c a n b e s u b d i v i d e d in to l o w e r and u p p e r un i t s . T h e l o w e r 

uni t i s e x p o s e d on the n o r t h s i d e o f the M o u n t Sunday R a n g e , and c o n s i s t s o f r e d - b r o w n to 

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

f e w i n t e r b e d s o f t h i n - b e d d e d m i c a c e o u s sands tone . T h e t h i c k n e s s i s e s t i m a t e d f r o m the a i r -

p h o t o g r a p h s t o b e about 650 f e e t . T h e s i l t s t o n e b e n e a t h the T e r t i a r y l i m e s t o n e in the A y e r s 

R o c k S h e e t i s r e d - b r o w n to p ink i sh b r o w n , w e l l s o r t e d and f i n e l y f r a g m e n t e d , and c o n t a i n s 

p a t c h e s o f b i o t i t e f l a k e s on the b e d d i n g p l a n e s . T h e t h i c k n e s s i s unknown. 

T h e u p p e r uni t o f the P e r t n j a r a F o r m a t i o n c o n s i s t s o f o r a n g e - b r o w n to r e d -

b r o w n s a n d s t o n e . I t i s m e d i u m t o c o a r s e - g r a i n e d ( though in a f e w p l a c e s f i n e - g r a i n e d ) , thin 

* M o r e r e c e n t w o r k e l s e w h e r e in the B a s i n s h o w s that t h i s " l o w e r un i t " shou ld b e c o n s i d e r e d 

a s the y o u n g e s t f o r m a t i o n in the O r d o v i c i a n L a r a p i n t a G r o u p . T h e n a m e " M e r e e n i e " w i l l 

b e r e s t r i c t e d t o the u p p e r uni t , w h i c h i s s e p a r a t e d b y a r e g i o n a l u n c o n f o r m i t y . 
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to t h i c k - b e d d e d , c r o s s Hbedded, p o o r l y s o r t e d t o m o d e r a t e l y w e l l s o r t e d , p o o r l y r o u n d e d t o 

w e l l r o u n d e d , p o r o u s , k a o l i n i t i c , and f e r r u g i n o u s . In p l a c e s bands o f c l a y p e l l e t s f r o m 2 t o 3 

i n c h e s t h i ck a r e p r e s e n t . T h e t h i c k n e s s i s e s t i m a t e d at 50 t o 60 f e e t . 

In the n o r t h e r n p a r t o f the A m a d e u s B a s i n the P e r t n j a r a F o r m a t i o n c o n s i s t s o f a 

t h i ck s e r i e s of con t inen ta l c o n g l o m e r a t e and i n t e r b e d d e d sands tone about 10,000 f e e t t h i ck . 

C o n g l o m e r a t e i s absent in the south, but i s o l a t e d p e b b l e s and c o b b l e s a r e p r e s e n t n e a r the top 

o f the s a n d s t o n e uni t in the n o r t h - e a s t e r n p a r t o f the H e n b u r y Shee t a r e a ( L . C R a n f o r d , B M R , 

p e r s . c o m m . ) . 

N o s e c t i o n s w e r e m e a s u r e d , but the t h i c k n e s s of the P e r t n j a r a F o r m a t i o n in the 

K u l g e r a and A y e r s R o c k S h e e t a r e a s i s e s t i m a t e d at about 700 t o 800 f e e t . 

T h e P e r t n j a r a F o r m a t i o n has s o m e of the c h a r a c t e r i s t i c s of the p o s t - o r o g e n i c 

o r m o l a s s e f a c i e s . T h e g r e a t t h i c k n e s s of c o n g l o m e r a t e in the n o r t h e r n p a r t of the A m a d e u s 

B a s i n , the change f r o m c o n g l o m e r a t e t o s ands tone and s i l t s t o n e f r o m n o r t h to south, and the 

m a r k e d th inn ing of the f o r m a t i o n to the south i n d i e ate that the s e d i m e n t s w e r e d e r i v e d f r o m the 

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

b a s e m e n t A r u n t a C o m p l e x ( P r i c h a r d & Quin lan , 1962, p . 2 4 ) , the c o n s i d e r a b l e t h i c k n e s s o f the 

f o r m a t i o n , and i t s u n c o n f o r m a b l e r e l a t i o n s h i p w i t h the u n d e r l y i n g uni ts , s u g g e s t that the 

P e r t n j a r a F o r m a t i o n w a s d e p o s i t e d d u r i n g and a f t e r a p a r t i c u l a r l y s t r o n g phase o f the t e c t o n -

i s m a f f e c t i n g the m a r g i n and n o r t h e r n p a r t o f the A m a d e u s B a s i n . H o w e v e r , the s t e e p d i p s 

in the P e r t n j a r a F o r m a t i o n on the n o r t h e r n s i d e of the bas in i n d i c a t e that m a j o r m o v e m e n t 

t o o k p l a c e a f te r i t w a s l a i d d o w n . 

A p l a c o d e r m f i s h p l a t e ha s r e c e n t l y b e e n found by R . M . H o p k i n s of M a g e l l a n 

P e t r o l e u m in a s ands tone b e d in the l o w e s t s i l t s t o n e unit on the n o r t h e r n f lank o f the M e r e e n i e 

a n t i c l i n e in the M o u n t L i e b i g S h e e t a r e a . T h e p l a t e i s p r o b a b l y r e f e r a b l e t o B o t h r i o l e p i s o r 

R e m i g o l e p i s ( G i l b e r t - T o m l i n s o n , 1966) of l a t e M i d d l e o r U p p e r D e v o n i a n a g e . M o r e r e c e n t l y 

s p o r e s o f M i d d l e o r U p p e r D e v o n i a n age h a v e been found in the b a s a l s i l t s t o n e o f the P e r t n j a r a 

F o r m a t i o n f r o m a w a t e r - b o r e s a m p l e o b t a i n e d n e a r the M e r e e n i e an t i c l i ne on the L a k e 

A m a d e u s S h e e t a r e a ( H o d g s o n , 1 9 6 6 ) . B y i n f e r e n c e the u p p e r s ands tone unit o f the P e r t n j a r a 

F o r m a t i o n m a y be C a r b o n i f e r o u s . 

On the b a s i s o f the s i m i l a r i t y o f the P e r t n j a r a s i l t s t o n e unit t o the H o r s e s h o e 

B e n d S h a l e , and the i n t e r t o n g u i n g o f the s a n d s t o n e s of the P e r t n j a r a w i t h s a n d s t o n e s s i m i l a r 

t o t h o s e in the F i n k e G r o u p , the f o r m a t i o n i s c o r r e l a t e d w i t h the F i n k e G r o u p in the F i n k e 

S h e e t a r e a . 

F i n k e G r o u p (new n a m e ) 

T h e t e r m ' F i n k e R i v e r s ands tone f o r m a t i o n o r s e r i e s ' w a s u s e d by C h e w i n g s 

(1914) f o r the b e d s e x t e n d i n g f r o m the G o y d e r R i v e r t o n e a r I d r a c o w r a h o m e s t e a d . H e r e g a r d e d 

the b e d s as J u r a s s i c ( ? ) . T h e ' F i n k e R i v e r s ands tone ' as u s e d by C h e w i n g s i n c l u d e d the 

M e s o z o i c D e S o u z a Sands tone (Su l l i van & 6pik, 1951) , the P e r m i a n C r o w n P o i n t F o r m a t i o n , 

d e f i n e d in th i s R e p o r t , and the F i n k e G r o u p . 

T h e F i n k e G r o u p l i e s u n c o n f o r m a b l y b e l o w the D e S o u z a Sands tone and C r o w n 

P o i n t F o r m a t i o n , and r e s t s u n c o n f o r m a b l y on P r e c a m b r i a n r o c k s and o l d e r P a l a e o z o i c 

f o r m a t i o n s . T h e G r o u p c o n s i s t s o f f o u r c o n f o r m a b l e f o r m a t i o n s ; they a r e ( in o r d e r o f 

d e c r e a s i n g a g e ) the P o l l y C o n g l o m e r a t e , L a n g r a F o r m a t i o n , H o r s e s h o e B e n d S h a l e , and 
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I d r a c o w r a S a n d s t o n e . T h e d i s t r ibu t ion of the units in the type a r e a at H o r s e s h o e Bend i s shown 

in F i g u r e 10. T h e g r e a t e s t e x p o s e d t h i cknes s of the G r o u p i s 1500 f e e t . T h e F i n k e G r o u p i n t e r -

tongues at l e a s t in pa r t w i th the P e r t n j a r a F o r m a t i o n . 

P o l l y C o n g l o m e r a t e (new n a m e ) 

T h e P o l l y C o n g l o m e r a t e i s h e r e de f ined as the c o n g l o m e r a t e w i th rounded 

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

u n c o n f o r m a b l y on much o l d e r s t r a t a and w h i c h i s o v e r l a i n apparen t ly c o n f o r m a b l y by the 

L a n g r a F o r m a t i o n . T h e type s e c t i o n i s K W 6 at P o l l y C o r n e r ( F i g . 8 ) . 

T h e P o l l y C o n g l o m e r a t e i s conf ined a l m o s t e n t i r e l y to the F i n k e Shee t a r ea . I t 

c r o p s out at P o l l y C o r n e r , H o r s e s h o e Bend, on both f lanks of the B l a c k H i l l Range , and 

p r o b a b l y u n d e r l i e s the L a n g r a F o r m a t i o n and H o r s e s h o e Bend Shale jus t nor th of L i l l a 

C r e e k . T h e g r a n i t e pebb le and cobb le c o n g l o m e r a t e to the n o r t h - w e s t and w e s t of U m b e a r a 

h o m e s t e a d e x t e n d s in to the K u l g e r a Shee t a rea , and has been t e n t a t i v e l y mapped as P o l l y 

C o n g l o m e r a t e . 

In the U m b e a r a a rea , w h e r e it o v e r l i e s i g n e o u s r o c k s , the P o l l y C o n g l o m e r a t e 

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

a m p h i b o l i t e , p o r p h y r y , and v e i n q u a r t z . A w a y f r o m the g r a n i t e the p r o p o r t i o n of qua r t z , 

q u a r t z i t e , and m e t a m o r p h i c r o c k s i n c r e a s e s and t o w a r d s the W i n n a l l B e d s in the B l a c k 

H i l l R a n g e angu la r f r a g m e n t s of s i l t s tone and sandstone b e c o m e m o r e c o m m o n ( P I . 2, f i g . 2 ) . 

On the south s ide of the B l a c k H i l l R a n g e s , at l o c a l i t y CW17 , the P o l l y C o n g l o m ­

e r a t e i s v e r t i c a l w h e r e i t has been faul ted aga ins t the W i n n a l l B e d s . About 20 y a r d s t o the 

south, the L a n g r a F o r m a t i o n d ips at about 15 t o the south. T h e P o l l y C o n g l o m e r a t e con ta ins 

p h e n o c l a s t s , up to about 8 i nches a c r o s s , of pink g r a n i t e , p e g m a t i t e , s o m e qua r t z , and a f ew 

b o u l d e r s of d o l o m i t e . T h e d o l o m i t e i s pink to r e d d i s h and m e d i u m - g r a i n e d , and i s s i m i l a r to the 

B i t t e r S p r i n g s F o r m a t i o n . 

T h e P o l l y C o n g l o m e r a t e d o e s not usua l ly f o r m p r o m i n e n t f e a t u r e s , and c r o p s out 

at the b a s e of the s c a r p f o r m e d by the o v e r l y i n g sandstone of the L a n g r a F o r m a t i o n . On the 

n o r t h e r n f lank of the B l a c k H i l l Range , w h e r e the f o r m a t i o n o v e r l i e s the W i n n a l l B e d s , R o c h o w 

(1963) e s t i m a t e d that the m a x i m u m th i cknes s of the P o l l y C o n g l o m e r a t e i s about 200 f e e t . In 

s e c t i o n K W 6 ( F i g . 8) at H o r s e s h o e Bend a t h i cknes s of about 80 f e e t w a s m e a s u r e d . 

T h e P o l l y C o n g l o m e r a t e i s p r o b a b l y a c o a r s e f a c i e s d e v e l o p e d l o c a l l y at the 

b a s e of the F i n k e Group , w h e r e the s e d i m e n t s w e r e d e p o s i t e d nex t to o r on h i l l s o f P r e c a m b r i a n 

r o c k s . In the Mount Cha r lo t t e N o . 1 B o r e jus t nor th of the F inke Shee t area , the P o l l y 

C o n g l o m e r a t e i s r e p r e s e n t e d by a sha le f a c i e s b e l o w the L a n g r a F o r m a t i o n . 

L a n g r a F o r m a t i o n (new n a m e ) 

T h e L a n g r a F o r m a t i o n i s h e r e de f ined as the s e q u e n c e of f ine to m e d i u m - g r a i n e d 

c o a r s e l y c r o s s - b e d d e d sandstone wi th i s o l a t e d p e b b l e s and c o b b l e s , and i n t e r b e d s of c o n g l o m ­

e r a t e and s i l t s t one ( P I . 3 ) , o v e r l a i n by r e d b r o w n s i l t s t one and m e d i u m to f i n e - g r a i n e d sand­

s tone ( P I . 4, f i g . 1 ) . T h e f o r m a t i o n c o n f o r m a b l y o v e r l i e s the P o l l y C o n g l o m e r a t e and c o n ­

f o r m a b l y u n d e r l i e s the H o r s e s h o e Bend Shale ( P I . 5, f i g . 2) b e t w e e n P o l l y C o r n e r and H o r s e ­

shoe B e n d h o m e s t e a d in the F inke Shee t a r e a . T h e type sec t ion , w h i c h i s shown on page 3 1 

i s b e t w e e n P o l l y C o r n e r and H o r s e s h o e Bend h o m e s t e a d . 
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Sore* with subangular to rounded pebblei 
and bouldere f roa 4" to 8" across 
Soaa aandatone aa below 

Aa below, fawn and yellowt scree with 
abundant chart, quarts and quarts it* 

Red-brown and fawn, poorly sorted 
angular fragments and subangular 
pebbles up to 2", a i l ty, non-bedded 

Fragments of red-brown siltstoi 

Red-brown anil fawn, s i l ty , poorly eor 
aandatone, poor outcrop, scree with 
rounded boulders of gray b i l ly and 
banded ohert 

Fawn, poorly sorted and bedded, Interbedded, 
poorly sorted s i l ty sandstone and siltstone, 
scree with boulders and pebbles of quarts 
and met amorphic* 

Aa below, in port finer-grained and 
Micaceous with blotite and musoovite. 
Some quarts pebbles 

Psle grey-brown, weathers fawn, poorly sorted 
and bedded, angular grains, quartz pebble 
scree on surface 

Red-brown, poorly sorted and bedded, 

Conoesled 

c ( , Angular, poorly sorted, pale orange-brown and 
dark brown, some angular fragments up to i". 
Poorly bedded, white kaolinitic flacks. 

^ Abundant white subangular quarts pebbles 

Concealed 
Red-brown, pebbly, quarts in red ailty matrix 

Poorly sorted, angular to subangular, 
fragmanta 0 f quartzite, quarts, granite, and 
pegmatite. Small lenses yellow coarse Band 

Pebblea of quarts, mataaorphics, granite, 
qusxti-faldapar, porphyry, poorly sorted, 
angular to subangular, fragments up to 1" 

Conoesled 
ongloaerate and breccia, coarse, (poorly 

sorted, angular granite, quartz, sold igneous 
rocks sad Winnall Beds up to 6" across) . Soa* 
interbedded coarse poorly sorted sand, and 
interbeds medium-bedded pale yellow moderately 
sorted sandstone. Liaonltio In part , pale 

'^'Winnall oW* yellow-brown, weathers orange-brown 

F i g . 8. S e c t i o n K W 6 , P o l l y C o n g l o m e r a t e and L a n g r a F o r m a t i o n , H o r s e s h o e B e n d 
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T h e L a n g r a F o r m a t i o n i s much m o r e e x t e n s i v e than the P o l l y C o n g l o m e r a t e . 

In addi t ion to the t y p e a rea , it is found nea r L a n g r a W e l l , in a f ew s m a l l o u t c r o p s nor th of 

the B l a c k H i l l Range , nea r Mount Wat t , s o u t h - w e s t of Mount K ings ton , south of the type a r e a to 

C l o u g h s b o r e , e a s t w a r d to Mount M u s g r a v e and Mount S q u i r e , and around Mount H a k e a and 

P o i n t E r e m o p h i l a ; s m a l l s c a t t e r e d o u t c r o p s a l so o c c u r b e t w e e n Mount W a t t and L i l l a C r e e k 

h o m e s t e a d . A few s m a l l o u t c r o p s have been iden t i f i ed t en t a t i ve ly as L a n g r a F o r m a t i o n 

in the a r e a b e t w e e n and n e a r Out s ide and C o r e l l a C r e e k s . I . P . Y o u l e s ( B M R , p e r s . c o m m . ) 

has subsequen t ly i n v e s t i g a t e d pa r t of this r e g i o n and s u g g e s t s that a l a r g e p r o p o r t i o n of the 

o u t c r o p s and the s e d i m e n t s c o v e r e d by a l l u v i u m nor th of the N e w l a n d R a n g e a re C r o w n Po in t 

F o r m a t i o n , A t the t i m e of the s u r v e y insuf f ic ien t e v i d e n c e w a s obta ined to support th is v i e w , 

and the t en t a t i ve i d e n t i f i c a t i o n as L a n g r a F o r m a t i o n i s r e t a i n e d in this R e p o r t , I n f o r m a t i o n 

f r o m b o r e s i n d i c a t e s that the f o r m a t i o n has an e v e n w i d e r d i s t r i bu t ion ( R o c h o w , 1963) . A l l 

the l o c a l i t i e s c i t e d above a r e in the F inke Sheet a rea , but a c c o r d i n g t o Rochow the f o r m a t i o n 

e x t e n d s w e s t w a r d s as f a r as the sal t l a k e s in the K u l g e r a Shee t a rea , and f i na l l y l e n s e s out on 

the L o w e r P a l a e o z o i c r o c k s south of M a r y v a l e . 

T h e L a n g r a F o r m a t i o n c o m p r i s e s sandstone, s i l t s t one , and b e d s of c o n g l o m e r a t e . 

T h e sands tone i s y e l l o w and w h i t e , p o o r l y - s o r t e d , w i t h s o m e r a r e c l a y p e l l e t s , f r i a b l e , w i th 

s o m e l i m o n i t i c l a m i n a e , c o a r s e l y c r o s s - b e d d e d , m e d i u m and c o a r s e - g r a i n e d , w i th s c a t t e r e d 

p e b b l e s m o s t l y of g r a n i t i c and m e t a m o r p h i c r o c k s . I n t e r b e d s of c o b b l e c o n g l o m e r a t e f r o m 

5 t o 10 f e e t thick and thin i n t e r b e d s of r e d b r o w n s i l t s t one a re a l s o p r e s e n t . T h e sandstone 

s h o w s s l u m p s t r u c t u r e s and c u t - a n d - f i l l s t r u c t u r e s w i th l a r g e e r o d e d channe ls f i l l e d w i th 

c o n g l o m e r a t i c sands tone ( P I . 3, f i g . 2 ) . Many of the sands tone o u t c r o p s a r e o v e r l a i n by 

s c r e e c o m p o s e d of rounded p e b b l e s and c o b b l e s of g r a n i t e , p o r p h y r y , q u a r t z i t e , w h i t e qua r t z , 

s e v e r a l v a r i e t i e s of m e t a m o r p h i c r o c k s , and l a r g e subangular p i e c e s of f o s s i l i f e r o u s S t a i r ­

w a y Sands tone . 

T h e p e n e c o n t e m p o r a n e o u s b r e c c i a t i o n of the r e d - b r o w n s i l t s t o n e ( P I . 4, f i g . 2) 

i s due t o the r a p i d d e p o s i t i o n of the o v e r l y i n g c o a r s e c o b b l e b e d s , and in p l a c e s angular s i l t 

f r a g m e n t s h a v e been i n c o r p o r a t e d in the sandstone a b o v e . T h e r e d - b r o w n s i l t s tone o c c u r s both 

in the u p p e r and l o w e r par t of the L a n g r a F o r m a t i o n ( P L 4, f i g . 1; P I . 5, f i g . 1 ) . I t con ta ins 

both b i o t i t e and m u s c o v i t e , and i s th in -bedded , l amina ted , and p a r t l y c a l c a r e o u s . 

T h e t h i c k n e s s of the L a n g r a F o r m a t i o n at H o r s e s h o e Bend w a s e s t i m a t e d by 

R o c h o w (1965) to b e 400 t o 450 f e e t . Sec t ion K W 6 ( F i g . 8) i s an i n c o m p l e t e s e c t i o n through 

about 250 f e e t of the f o r m a t i o n e x p o s e d at H o r s e s h o e Bend . 

T h e t y p e s e c t i o n at H o r s e s h o e B e n d . w i t h a p p r o x i m a t e t h i c k n e s s e s , I s : 

T h i c k n e s s L i t h o l o g y 

( f e e t ) 

Sha le and s i l t s t one , r e d - b r o w n , of the H o r s e s h o e B e n d S h a l e . 

50 Sandstone, y e l l o w and w h i t e ; thin t o m e d i u m - b e d d e d , w e a t h e r s t h i c k - b e d d e d ; 

p o o r l y s o r t e d ; subrounded q u a r t z g r a i n s up t o 2 m m ; w i t h c o n g l o m e r a t e at top, 

and s c r e e w i t h w h i t e q u a r t z p e b b l e s . L a r g e m i c a f l a k e s in upper pa r t . F e w 

thin i n t e r b e d s of r e d b r o w n s i l t s tone and s i l t y sands tone . Sandstone, c r o s s -

b e d d e d ; n e a r b a s e kao l i n i t i c , f ew w h i t e c l ay and kao l in p e l l e t s ; f r i a b l e . G r a d e s 

in to s i l t s t o n e b e l o w . A f e w p e b b l e s . 
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T h i c k n e s s L i t h o l o g y 

( f e e t ) 

50 S i l t s t o n e , r e d - b r o w n ; m i c a c e o u s in pa r t w i t h m u s c o v i t e and b i o t i t e ; p o o r l y th in-

b e d d e d t o l a m i n a t e d . S o m e da rk r e d l i m o n i t i c p a r t s . 

175 Sands tone , y e l l o w - g r e y and w h i t e ; m e d i u m and c o a r s e and v e r y c o a r s e ; p o o r l y 
s o r t e d ; c r o s s - b e d d e d , m e d i u m to t h i c k - b e d d e d ; f r i a b l e ; i n t e r b e d s of r e d - b r o w n 
sands tone and s i l t s t o n e , s c a t t e r e d p e b b l e s , and p e b b l e and b o u l d e r b e d s 5 t o 10 
f e e t t h i ck w i th rounded and w e l l rounded p h e n o c l a s t s of g r a n i t e , p o r p h y r y , and 
m e t a m o r p h i c r o c k s and l a r g e f r a g m e n t s (up to about 15 i n c h e s a c r o s s ) of S t a i r ­
w a y Sands tone in s c r e e f r o m the c o n g l o m e r a t e . S l u m p s t r u c t u r e s and cu t - and -
f i l l s t r u c t u r e s c o m m o n . 

225 Sands tone and i n t e r b e d s of s i l t s t o n e : 

Sands tone , y e l l o w , r e d - b r o w n , f a w n ; p o o r l y s o r t e d and b e d d e d ; angular g r a i n s ; 

m i c a c e o u s in p a r t ; f ew w h i t e subangu la r q u a r t z p e b b l e s ; w h i t e k a o l i n i t i c f l e c k s 

in p l a c e s ; f r i a b l e ; c r o s s - b e d d e d ; thin p e b b l e i n t e r b e d s w i t h p h e n o c l a s t s of 

q u a r t z ; m e t a m o r p h i c s , and banded c h e r t . S i l t s t one , r e d - b r o w n ; t h i n - b e d d e d ; 

w i t h s o m e i n t e r b e d s of f ine sands tone f r o m 5 to 10 f e e t th ick . 

T h i s s e c t i o n s h o w s that the L a n g r a F o r m a t i o n can be d i v i d e d in to t h r e e units, 

an upper sands tone (unit 3) and a l o w e r sands tone (unit 1) s e p a r a t e d by a r e d - b r o w n s i l t s t o n e 

(unit 2 ) . T h e t h r e e uni ts can be i d e n t i f i e d in b o r e s and o u t c r o p s in s e v e r a l p l a c e s away f r o m 

the type s e c t i o n . T h e m e a n s of i d e n t i f i c a t i o n i s b a s e d p a r t l y on the s e q u e n c e s p e n e t r a t e d in 

w a t e r - b o r e s and the s a l i n i t y of w a t e r in the sands tone uni t s . T h e sands tone of unit 3 i s a l m o s t 

i n d i s t i n g u i s h a b l e f r o m the I d r a c o w r a Sands tone and the r e d - b r o w n m i c a c e o u s sha le of unit 2 

i s d i f f i cu l t t o d i s t i n g u i s h f r o m the H o r s e s h o e Bend S h a l e . 

A t C l o u g h s B o r e the s i l t s t o n e of the L a n g r a F o r m a t i o n i s about 175 f ee t th ick 

and the u n d e r l y i n g sands tone w a s p e n e t r a t e d in the b o t t o m 25 f e e t o f the b o r e . T h e w a t e r i s 

v e r y s a l t y and i s c h a r a c t e r i s t i c of the a r e n a c e o u s b e d s in the L a n g r a F o r m a t i o n . 

C o n g l o m e r a t e , p o l y m i c t i c , o f the P o l l y C o n g l o m e r a t e . 

w E 

aquifers, good watery 

Datum: mean sea level, Port Augusta 

- 200' 

- 0 ' 

- 400 ' 

' -600 ' 

- 8 0 0 

- 1200' 

-1000' 

r1400' 

0 2 4 MILES 

F i g . 9. C r o s s - s e c t i o n th rough b o r e s , 91, 92, and 12 n e a r R u m b a l a r a 

3 2 



In the Mount H a k e a / P o i n t E r e m o p h i l a A r e a , the sandstone iden t i f i ed as unit 3 i s 

u n c o n f o r m a b l y o v e r l a i n by the De S o u z a S a n d s t o n e . T h e i den t i f i c a t i on i s b a s e d on the s e q u e n c e s 

p e n e t r a t e d in b o r e s in the a r ea . A c r o s s - s e c t i o n i s shown in F i g u r e 9. V e r y sa l ty w a t e r w a s 

o b t a i n e d in the unit 3 sands tone , w h e r e a s the H o r s e s h o e Bend Shale in the e a s t e r n m o s t b o r e 

p r o v i d e d g o o d - q u a l i t y w a t e r . B o r e 91 i s about 5 m i l e s w e s t - s o u t h - w e s t of Mount Hakea , and 

b o r e 12? i s about 9 m i l e s south of Mount De Souza . 

T h e t h r e e units a r e much th inner in the type a r e a at H o r s e s h o e Bend than in 

s e c t i o n s p e n e t r a t e d in w a t e r b o r e s ou ts ide th is a r e a : they have thinned o v e r the P r e c a m b r i a n 

b a s e m e n t r i d g e of the B l a c k H i l l R a n g e . T h e i r r e l a t i o n s h i p to o the r f o r m a t i o n s in the F inke 

G r o u p and a c r o s s - s e c t i o n of the s t r u c t u r e in the type a r e a at H o r s e s h o e Bend a re shown in 

F i g u r e 10 . 

F i g . 10. C r o s s - s e c t i o n , H o r s e s h o e Bend, F i n k e R i v e r . Buw: W i n n a l l B e d s ; 

P z o : P o l l y C o n g l o m e r a t e ; P z n : L a n g r a F o r m a t i o n ; P z h : H o r s e ­

shoe Bend Sha l e ; M d : D e Souza Sands tone . 

H o r s e s h o e B e n d Sha le (new n a m e ) 

D a v i d & H o w c h i n (1924) r e f e r r e d to the r e d sha le and s i l t s tone at H o r s e s h o e Bend 

as the ' H o r s e s h o e Bend S e r i e s ' and ' H o r s e s h o e Bend B e d s ' , but w e r e not c e r t a i n of t h e i r 

s t r a t i g r a p h i c a l p o s i t i o n . T h e H o r s e s h o e Bend Shale i s h e r e de f ined as the s e q u e n c e of r e d 

and g r e e n b i o t i t e sha le w i th thin i n t e r b e d s of f ine sandstone w h i c h r e s t s apparen t ly c o n f o r m ­

ab ly on the L a n g r a F o r m a t i o n . T h e f o r m a t i o n i s o v e r l a i n apparen t ly c o n f o r m a b l y , o r w i th 

l o c a l d i s c o n f o r m i t i e s , by the I d r a c o w r a Sandstone, and i s u n c o n f o r m a b l y o v e r l a i n by the C r o w n 

P o i n t F o r m a t i o n , the De Souza Sands tone , and T e r t i a r y s e d i m e n t s . T h e sha le i s d i s t r i b u t e d 

w i d e l y o v e r the c e n t r a l p a r t s of the F i n k e and K u l g e r a Sheet a r e a s . T h e type s e c t i o n of the 

H o r s e s h o e Bend Sha le i s at Mount E n g o o r d i n a , north of H o r s e s h o e Bend h o m e s t e a d on the F inke 

R i v e r . 

T h e l i t h o l o g y of the H o r s e s h o e Bend Shale v a r i e s l i t t l e o v e r i t s a r e a of o u t c r o p . 

I t i s r e d and g r e e n in o u t c r o p but g r e y in b o r e s ( R o c h o w , 1965) . I t i s usua l ly v e r y b i o t i t i c and 

g y p s i f e r o u s , and conta ins p s e u d o m o r p h s af ter ha l i t e , r i p p l e m a r k s , mud c r a c k s , and thin l e n s e s 

o f g y p s u m and c a l c i t e . T h e sha le i s u n i f o r m l y f ine , but s m a l l l e n s e s and bands of f ine sand 

a r e not u n c o m m o n . Just nor th of the n o r t h - w e s t e r n c o r n e r of F inke Sheet a r e a the H o r s e s h o e 

B e n d Sha le b e c o m e s p r o g r e s s i v e l y c o a r s e r and a p p e a r s to g r a d e into the m e d i u m - g r a i n e d r e d 
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s i l t s t o n e of the P e r t n j a r a F o r m a t i o n . S e v e r a l w a t e r - b o r e s , w h i c h i n t e r s e c t the H o r s e s h o e 

Bend Sha le benea th the C r o w n P o i n t F o r m a t i o n e a s t of R u m b a l a r a S id ing , a l s o show a c o a r s e ­

g r a i n e d f a c i e s , and c o a r s e s i l t s t o n e and f ine sands tone b e d s a r e c o m m o n . 

T h e H o r s e s h o e B e n d Sha le r e s t s appa ren t l y c o n f o r m a b l y on the L a n g r a F o r m ­

at ion ( P I . 5, f i g . 2) w i th a s h a r p con tac t b e t w e e n sands tone and s h a l e . T h e H o r s e s h o e Bend 

S h a l e and the o v e r l y i n g I d r a c o w r a Sands tone a r e p r o b a b l y c o n f o r m a b l e , w i t h l o c a l d i s c o n -

f o r m i t i e s . In s e v e r a l p l a c e s the top of the F inke G r o u p w a s r e m o v e d by e r o s i o n b e f o r e the 

P e r m i a n , and the C r o w n P o i n t F o r m a t i o n r e s t s u n c o n f o r m a b l y on the H o r s e s h o e B e n d S h a l e . 

In s o m e a r e a s the sha le i s u n c o n f o r m a b l y o v e r l a i n by the De S o u z a Sands tone . T h e g r e a t e s t 

t h i c k n e s s of H o r s e s h o e Bend Sha le m e a s u r e d i s about 300 f e e t at H o r s e s h o e Bend on the 

F i n k e R i v e r and the t h i c k n e s s i s about the s a m e in a b o r e 20 m i l e s t o the w e s t ( R o c h o w , 1 9 6 5 ) . 

In the F inke Shee t a r e a the f o r m a t i o n c r o p s out in m e s a s o r in l ow r o l l i n g h i l l s 

c a p p e d w i t h b i l l y f r o m n e a r I m p a d n a D a m e a s t w a r d s to H o r s e s h o e Bend h o m e s t e a d . T o the 

south, the f o r m a t i o n i s found n e a r E c h i d n a R e t r e a t , a long L i l l a C r e e k , and w e s t - s o u t h - w e s t 

to the N e w l a n d R a n g e s a l m o s t as f a r as Mount F a l c o n e r . 

In the K u l g e r a Shee t a r e a the H o r s e s h o e Bend Sha le i s w i d e l y d i s t r ibu ted , but i t 

i s g e n e r a l l y c o n c e a l e d by t r a v e r t i n e . 

I d r a c o w r a Sands tone (new n a m e ) 

T h e I d r a c o w r a Sands tone i s h e r e de f ined as the s e q u e n c e of m e d i u m - g r a i n e d 

k a o l i n i t i c q u a r t z sands tone w h i c h c r o p s out in the n o r t h - w e s t e r n pa r t o f the F i n k e Shee t a rea , 

w h e r e i t o v e r l i e s the H o r s e s h o e B e n d Sha le appa ren t ly c o n f o r m a b l y o r w i t h l o c a l d i s c o n f o r m -

i t i e s . T h e type s e c t i o n of the I d r a c o w r a Sands tone i s 4 m i l e s on a b e a r i n g of 155 f r o m the 

I d r a c o w r a h o m e s t e a d . T h e s e c t i o n i s m a d e up of about 180 f e e t o f s e d i m e n t s and the s e q u e n c e 

f r o m top to b o t t o m i s : 

T h i c k n e s s L i t h o l o g y 

( f e e t ) 

10 G r e y b i l l y , pa l e y e l l o w , m o t t l e d in p l a c e s 

70 Sands tone , w h i t e , m e d i u m - g r a i n e d , k a o l i n i t i c , f r i a b l e , p o o r l y s o r t e d , p o o r l y 

m e d i u m to t h i c k - b e d d e d , w h i t e kao l in f l e c k s , c l a y p e l l e t s in p l a c e s 

100 Sands tone , y e l l o w and b r o w n , w e a t h e r s o r a n g e - b r o w n , c r o s s - b e d d e d , p o o r l y 

t h i c k - b e d d e d , p o o r l y s o r t e d , m e d i u m - g r a i n e d , f r i a b l e , s i l t y , thin beds of b r o w n 

f e r r u g i n o u s sands tone 

In a l l o u t c r o p s the top of the f o r m a t i o n i s an e r o s i g n s u r f a c e , and the s i l i c i f i e d 

sands tone f o r m s the c a p p i n g on m e s a s . 

T h e I d r a c o w r a Sands tone c r o p s out in m e s a s f r o m n e a r the n o r t h - w e s t e r n c o r n e r 

of the F i n k e Shee t a r e a as f a r e a s t as R y k o L o o k o u t , and n e a r H o r s e s h o e B e n d . I t i s not 

e x p o s e d in the sou the rn ha l f of the F i n k e Shee t a r e a and has p r o b a b l y b e e n r e m o v e d by 

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

m e d i u m - g r a i n e d t o f i n e - g r a i n e d k a o l i n i t i c q u a r t z sands tone w i t h p e b b l e s of c l a y and r a r e 

p e b b l e s o f q u a r t z and q u a r t z i t e . In s e v e r a l s e c t i o n s a b a s a l c o n g l o m e r a t e w a s o b s e r v e d , In 

o u t c r o p the s ands tone i s s e l d o m m o r e than 200 f e e t th ick . 

I n the n o r t h e r n m o s t m e s a s b e t w e e n the F i n k e R i v e r and N i n e M i l e C r e e k , the 

s ands tone r e s t s appa ren t ly c o n f o r m a b l y on the H o r s e s h o e B e n d S h a l e . T h e top of the f o r m ­

at ion has b e e n r e m o v e d by e r o s i o n and the s u r f a c e s i l i c i f i e d . T h e s e c t i o n i s as f o l l o w s : 

T h i c k n e s s L i t h o l o g y 

( f e e t ) 

8 G r e y b i l l y w i t h so lu t ion tubing and m o t t l e d s t a in ing in g r e y and b r i c k r e d ; 

50 I d r a c o w r a Sands tone : w h i t e , w i t h p ink i sh o u t e r l a y e r , n e a r the top of the s e c t i o n , 

y e l l o w i s h t o w a r d s the b a s e ; k a o l i n i t i c t o w a r d s the b a s e , p o r o u s n e a r the top ; 

m o s t l y m e d i u m - g r a i n e d but s o m e w h a t v a r i a b l e in g r a i n s i z e ; l a m i n a t e d and 

p o o r l y c r o s s - b e d d e d ; 

40 H o r s e s h o e Bend Sha le 

A t Moun t C a s u a r i n a in the n o r t h - c e n t r a l p a r t of the S h e e t a r e a o v e r 250 f e e t of 

I d r a c o w r a Sands tone i s e x p o s e d , I t i s h a r d e r i h a n in the o u t c r o p s to the south and s o u t h - w e s t , 

and c r o s s - b e d d i n g i s b e t t e r d e v e l o p e d . T h e c o n t a c t w i t h the u n d e r l y i n g H o r s e s h o e B e n d Sha l e 

s e e m s to be c o n f o r m a b l e . N e a r Mount K i n g s t o n , the uppe r 50 f e e t of the I d r a c o w r a Sands tone 

has a c a p p i n g o f b i l l y 1 foo t thick, and i s v e r y h a r d and l a m i n a t e d , and has a s h a t t e r e d 

a p p e a r a n c e . T h e l i t h o l o g y of the l o w e r 70 f e e t i s s i m i l a r t o that in the type a r ea , but con ta in s 

p e b b l e s of q u a r t z and thin bands of r e d - b r o w n f ine m i c a c e o u s sands tone and s i l t s t o n e n e a r the 

b a s e . 

Jus t n o r t h of the n o r t h - w e s t e r n c o r n e r of F i n k e S h e e t a r e a the I d r a c o w r a Sand-

Stone a p p e a r s to i n t e r f i n g e r w i t h the sands tone of the P e r t n j a r a F o r m a t i o n . 

T h e Moun t C h a r l o t t e N o . 1 w e l l d r i l l e d f o r T r a n s o i l ( N a T . ) P ty L t d in 1964-65 

p e n e t r a t e d an a l m o s t c o m p l e t e s e c t i o n of the F i n k e G r o u p , T h e w e l l i s s i t ua t ed jus t nor th 

of the n o r t h e r n m a r g i n of the F i n k e Shee t a r e a at l a t i tude 20 5 2 ' 0 3 " S . , l ong i t ude 133 5 9 ' 1 1 " E , 

T h e g e n e r a l s e q u e n c e in the w e l l , and c o r r e l a t i o n w i t h the F i n k e G r o u p , a r e as f o l l o w s : 

T h i c k n e s s L i t h o l o g y 

( f e e t ) 

0 - 60 S u r f a c e sand and sands tone - I d r a c o w r a Sands tone 

60 - 523 S h a l e - H o r s e s h o e B e n d Sha le , 

523 - 630 Sands tone - L a n g r a F o r m a t i o n , unit 3, 

630 - 720 S h a l e - L a n g r a F o r m a t i o n , Uni t 2. 

720 - 1050 Sands tone - L a n g r a F o r m a t i o n , unit 1 

1050 - 1160 Sha l e - e q u i v a l e n t of P o l l y C o n g l o m e r a t e ^ ) 
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P E R M I A N 

C r o w n P o i n t F o r m a t i o n ( n e w N a m e ) 

T a t e (1897) r e c o g n i z e d the g l a c i a l o r i g i n of the b e d s now known as the C r o w n 

P o i n t F o r m a t i o n . D a v i d (1898) s u g g e s t e d that the b e d s w e r e P e r m o - C a r b o n i f e r o u s in a g e . 

C h e w i n g s (1914) i n c l u d e d t h e m in h i s ' F i n k e R i v e r Sands tone ' ( J u r a s s i c ) , w h i c h c o m p r i s e d the 

p r e s e n t F i n k e G r o u p , C r o w n P o i n t F o r m a t i o n , and D e S o u z a Sands tone . D a v i d & H o w c h i n 

(1924) and W a r d (1925) g a v e d e t a i l s o f the ' C r o w n P o i n t S e r i e s ' ; w e h a v e a m e n d e d the n a m e 

to ' C r o w n P o i n t F o r m a t i o n ' , w h i c h r e f e r s t o the s e q u e n c e of sands tone , s i l t s t o n e , t i l l i t e , 

and c o n g l o m e r a t e . T h e f o r m a t i o n r e s t s u n c o n f o r m a b l y on the L a n g r a F o r m a t i o n o r H o r s e s h o e 

B e n d S h a l e o f the F i n k e G r o u p and i s o v e r l a i n u n c o n f o r m a b l y b y the D e S o u z a Sands tone , T h e 

t y p e s e c t i o n at O n e T r e e Po in t , n e a r C r o w n Po in t , i s as f o l l o w s : 

T h i c k n e s s L i t h o l o g y 

( f e e t ) 

50 D e S o u z a Sands tone 

150 Sands tone , p o o r l y s o r t e d , w i t h angula r r o c k f r a g m e n t s in a m a t r i x of w h i t e r o c k 

f l o u r , and r o u n d e d p e b b l e s of q u a r t z i t e up to 6 i n c h e s a c r o s s 

Sands tone , s i l t y , m e d i u m - g r a i n e d , w i t h p e b b l e s , at b a s e . 

T h e C r o w n P o i n t F o r m a t i o n i s found in the c e n t r a l , n o r t h - e a s t e r n , and s o u t h ­

w e s t e r n p a r t s of the F i n k e S h e e t a r e a . T h e f o r m a t i o n c r o p s out to the no r th of L i l l a C r e e k 

h o m e s t e a d , a long the t r a c k t o the R u m b a l a r a o c h r e m i n e , and in the t y p e a r e a at C r o w n 

P o i n t . I t i s a l s o e x p o s e d b e t w e e n M o u n t H u m p h r i e s , E c h i d n a R e t r e a t , and the R u m b a l a r a 

R a i l w a y S i d i n g b e t w e e n E c h i d n a R e t r e a t and Mount S q u i r e , and at Mount G o r d o n N o r t h . I t ha s 

b e e n i d e n t i f i e d in w a t e r - b o r e s n e a r M o u n t P e t e r s w a i d and e a s t of R u m b a l a r a R a i l w a y S i d i n g . 

In b o r e s the f r e s h s i l t s t o n e and sands tone a r e p y r i t i c , and the o r d e r of abundance o f the s e d i ­

m e n t s i s sandy c l a y , s i l t s t o n e , and s a n d s t o n e . 

A t C o l s o n s P i n n a c l e the u p p e r p a r t o f the C r o w n P o i n t F o r m a t i o n c o n s i s t s o f about 

100 f e e t o f m e d i u m and f i n e - g r a i n e d v e r y k a o l i n i t i c sands tone w h i c h i s p r e d o m i n a n t l y w h i t e , 

but i s s t a i n e d y e l l o w and p ink n e a r the t o p . T h e upper pa r t o f the s e q u e n c e has b e e n r e m o v e d 

b y e r o s i o n and the f o r m a t i o n i s u n c o n f o r m a b l y o v e r l a i n by the D e S o u z a Sands tone . T h e s a n d ­

s t o n e i s u n d e r l a i n b y s l u m p e d t i l l i t e w i t h p e b b l e s and c o b b l e s of q u a r t z and q u a r t z i t e . 

In the m e s a s about 3 m i l e s w e s t - n o r t h - w e s t o f R u m b a l a r a R a i l w a y S i d i n g about 100 

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

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

H e a p s of r o u n d b o u l d e r s , m a i n l y q u a r t z and q u a r t z i t e , w e r e no ted at C u n n i n g h a m s 

G a p and n e a r E c h i d n a R e t r e a t , but v e r y f e w o f the b o u l d e r s a r e s t r i a t e d ( P I , 6, f i g . 1 ) . 

T h e l o w e r c o n t a c t o f the C r o w n P o i n t F o r m a t i o n w a s o b s e r v e d at o n l y a f e w 

p o i n t s . B e t w e e n C r o w n P o i n t and M o u n t H u m p h r i e s the g l a c i a l c o n g l o m e r a t e r e s t s u n c o n ­

f o r m a b l y on the H o r s e s h o e B e n d S h a l e and i s i ndura t ed w i t h l i m e d e r i v e d f r o m the u n d e r l y i n g 

f o r m a t i o n . A t M o u n t S q u i r e the L a n g r a F o r m a t i o n d ips g e n t l y t o the south benea th the g l a c i a l 

c o n g l o m e r a t e of the C r o w n P o i n t F o r m a t i o n . T h e bounda ry b e t w e e n the p e b b l e and c o b b l e b e d s 

o f t he C r o w n P o i n t F o r m a t i o n and the sands tone o f unit 3 of the L a n g r a F o r m a t i o n i s w e l l 

e x p o s e d 3 m i l e s n o r t h - w e s t and 4 m i l e s n o r t h o f the R u m b a l a r a S i d i n g . 
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A t O n e T r e e P o i n t and in the V e r o s H i l l s the f o r m a t i o n i s o v e r l a i n u n c o n f o r m a b l y 

b y the D e S o u z a Sands tone . T h e con tac t b e t w e e n the t w o f o r m a t i o n s can a l s o be s e e n n o r t h 

and south of the t r a c k to the R u m b a l a r a o c h r e m i n e , and at C o l s o n s P i n n a c l e . 

S p o r e s of L o w e r P e r m i a n age ( E v a n s , 1964) h a v e b e e n found in s a m p l e s of the 

f o r m a t i o n f r o m w a t e r - b o r e s about 2 m i l e s e a s t of Mount P e t e r s w a l d , about 10 m i l e s e a s t -

s o u t h - e a s t of R u m b a l a r a S id ing , and 14 m i l e s e a s t - s o u t h - e a s t o f the R u m b a l a r a o c h r e m i n e . 

A t M a l c o l m s b o r e on A n d a d o Sta t ion, about 40 m i l e s e a s t o f the R u m b a l a r a o c h r e m i n e , 

A r t i n s k i a n s p o r e s w e r e i d e n t i f i e d by B a l m e (in S p r i g g e t a l . , 1960) f r o m a depth of 1350 f e e t 

in a sandy g r e y s h a l e f r o m the C r o w n P o i n t F o r m a t i o n . A c c o r d i n g to R o c h o w (1963) the 

t h i c k n e s s of P e r m i a n s e d i m e n t s in the b o r e m a y b e up t o 1200 f e e t . 

M E S O Z O I C ( T a b l e 4 ) 

O u t l i e r s o f thin f l a t - l y i n g s e d i m e n t s c o m p r i s i n g p o o r l y b e d d e d and p o o r l y 

s o r t e d s i l t s t o n e and f ine t o c o a r s e k a o l i n i t i c sands tone o c c u r , m o s t l y in the K u l g e r a S h e e t 

a r e a . In p l a c e s they can be s e e n t o r e s t u n c o n f o r m a b l y on P a l a e o z o i c o r P r e c a m b r i a n r o c k a 

T h e y h a v e b e e n m a p p e d as u n d i f f e r e n t i a t e d M e s o z o i c as t h e y r e s e m b l e the M e s o z o i c s e d i ­

m e n t s in the F i n k e Shee t a r ea , but they cannot be a s s i g n e d to a p a r t i c u l a r f o r m a t i o n . 

J U R A S S I C ( ? ) 

D e S o u z a Sands tone (Su l l i van & Opik , 1951) 

T h e type l o c a l i t y of the D e Souza, Sands tone i s at Moun t D e Souza , n e a r the Y e l l o w 

K i n g o r R u m b a l a r a o c h r e m i n e in the F i n k e S h e e t a r ea . T h e Sands tone c r o p s out o v e r a w i d e 

a r e a in the s o u t h - e a s t e r n p a r t o f the N o r t h e r n T e r r i t o r y and p r o b a b l y e x t e n d s a c r o s s the 

b o r d e r in to South A u s t r a l i a . Quin lan (1962) s h o w e d i t s p o s s i b l e l a t e r a l ex ten t , and R o c h o w 

(1965) m a p p e d and d e s c r i b e d i t in d e t a i l . S p r i g g (1963) d i s c u s s e d the f o r m a t i o n b r i e f l y and 

o u t l i n e d i t s d i s t r i b u t i o n . 

T h e D e S o u z a Sands tone i s a f r i a b l e w h i t e , r e d d i s h , o r b r o w n m e d i u m to c o a r s e ­

g r a i n e d s t e e p l y c r o s s - b e d d e d sands tone . A t C o l s o n s P i n n a c l e the g e n e r a l i z e d s e c t i o n i s as 

f o l l o w s : 

T h i c k n e s s 

( f e e t ) 

15 S t r o n g l y s i l i c i f i e d sandy sha l e w i t h s o m e g r e y b i l l y n e a r the t op ; 

110 R u m b a l a r a S h a l e : sof t w h i t e , y e l l o w , o r p u r p l i s h s h a l e w i t h r a r e f r a g m e n t a l 

p e l e c y p o d s ; 

110 D e S o u z a S a n d s t o n e : s e p a r a t e d f r o m the R u m b a l a r a Sha l e by a s t r o n g l y 

f e r r u g i n i z e d l a y e r 2 t o 3 f e e t t h i c k ; s t r o n g l y and s t e e p l y c r o s s - b e d d e d n e a r the 

t o p and b o t t o m but t e n d s t o be m a s s i v e in the m i d d l e . F r e e of k a o l i n ; c o a r s e t o 

m e d i u m - g r a i n e d . S e p a r a t e d f r o m the u n d e r l y i n g s t r a t a b y another i r o n - r i c h 

band . 

130 C r o w n P o i n t F o r m a t i o n 
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T A B L E 4 . M E S O Z O I C A N D C A I N O Z O I C S T R A T I G R A P H Y 

A G E 
F O R M A T I O N & T H I C K N E S S 

S Y M B O L ( F E E T ) 
L I T H O L O G Y R E M A R K S 

Q a A l l u v i a l g r a v e l , sand, c l a y 

and r e d e a r t h p l a i n s 

< 

Q a 

Q t 

Q l 

Q g 

A e o l i a n sand 

S a l t l a k e e v a p o r i t e s 

T r a v e r t i n e 

E a r t h y g y p s u m 

H 

W 
H 

T b 

T c 

T l 

G r e y ' b i l l y ' 

C o n g l o m e r a t e and b r e c c i a 

L a c u s t r i n e l i m e s t o n e , 

c a l c a r e o u s s i l t s t o n e , 

s i l t s t o n e and sands tone . 

One o u t c r o p of f o s s i l i f e r ­

ous s i l t s t o n e in K u l g e r a 

Shee t a r e a . 

H O 
R u m b a l a r a Sha le 

K i r 

900+ S h a l e , s i l t s t o n e , and s o m e Con ta ins m a r i n e A p t i a n 

p o r c e l l a n i t e . L e n s e s of f o s s i l s . B a s e of f o r m a t i o n 

g l a u c o n i t i c s ands tone . i s o c h r e o u s at R u m b a l a r a 

••3 

T5 

o 
N 
o 
w 

D e S o u z a S a n d ­

s tone 

M d 

300+ Sands tone and p e b b l y 

( p o s s i b l y sands tone , m e d i u m to 

850+) c o a r s e l y c r o s s - b e d d e d 

w i t h bands and l e n s e s 

Conta ins p o o r l y - p r e s e r v e d 

f o s s i l p l an t s . F o s s i l p l an t s 

f r o m s i m i l a r s e q u e n c e at 

A n n a M o u n t in South A u s t -

M 

of c l a y s tone and s i l t s t o n e r a l i a a r e U p p e r J u r a s s i c / 

S o m e p i p e - r o c k . L o w e r C r e t a c e o u s . 

K a o l i n i t i c sands tone 

and s i l t s t o n e . 
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T h e l i t h o l o g y of the D e S o u z a Sands tone ou t s ide the t y p e a r e a i s e x t r e m e l y 

v a r i a b l e . I t m a y be v e r y r i c h in kao l in , o r it m a y conta in l e n s e s and l a y e r s o f s i l t s t o n e , 

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

c o b b l e s of q u a r t z and q u a r t z i t e , p a r t i c u l a r l y in the s o u t h - w e s t e r n p a r t o f the F i n k e S h e e t 

a r e a , w h e r e i t w e d g e s out on g r a n i t e . T h e t h i c k n e s s of the D e S o u z a Sands tone r e c o r d e d 

in v a r i o u s b o r e s r a n g e d f r o m 50 t o 300 f e e t , and p o s s i b l y 800 f e e t in the C h a r l o t t e W a t e r s 

b o r e ( R o c h o w , 1965 ) . 

T h e con tac t w i t h the R u m b a l a r a Sha le in u n c o n f o r m a b l e , though in p l a c e s i t 

a p p e a r s to b e c o n f o r m a b l e . T h e f o r m a t i o n r e s t s u n c o n f o r m a b l y on the C r o w n P o i n t F o r m ­

at ion, L a n g r a F o r m a t i o n , and H o r s e s h o e B e n d S h a l e . T h e only f o s s i l s a r e a f e w i n d e t e r m i n ­

ate p lant r e m a i n s ; a s i m i l a r sands tone at Mount Anna in the P e a k e and D e n i s o n R a n g e , South 

A u s t r a l i a , con ta ins w e l l - p r e s e r v e d U p p e r J u r a s s i c t o L o w e r C r e t a c e o u s p lan t s ( W o p f n e r & 

H e a t h , 1963) . 

L O W E R C R E T A C E O U S 

R u m b a l a r a Sha le (Su l l ivan & Opik , 1951, p . 13) 

T h e type s e q u e n c e ( P I . 6, f i g . 2) d e s c r i b e d b y S u l l i v a n & O p i k i s as f o l l o w s : 

T h i c k n e s s 

( f e e t ) 

10 S i l i c e o u s l a t e r i t e ( T e r t i a r y ) 

14 F e r r u g i n o u s sands tone 

76 Soft w h i t e k a o l i n i t i c r o c k w i t h ha rd bands of p o r c e l l a n i t e : m o s t of the p e l e c y ­

pods c a m e f r o m th i s h o r i z o n 

8 R e l a t i v e l y h a r d sandy b e d . S p o n g e h o r i z o n 

28 Soft w h i t e k a o l i n i t i c r o c k w i t h h a r d bands of p o r c e l l a n i t e . T h e f o s s i l s i nc lude 

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

1,5-4 Y e l l o w o c h r e , p r o b a b l y of b a c t e r i a l o r i g i n 

1.5-4 H a r d l i m o n i t e w i t h q u a r t z b o u n d e r s 

140+ R e d and g r e y c r o s s - b e d d e d sands tone w i t h s o m e ) D e S o u z a 

c o n g l o m e r a t e ) Sands tone 

T h e b o u n d a r y b e t w e e n R u m b a l a r a Sha l e and D e S o u z a S a n d s t o n e i s u n c o n f o r m a b l e , 

A c c o r d i n g to R o c h o w (1965) the R u m b a l a r a Sha le i s 900 f e e t t h i ck t o the south of C h a r l o t t e 

W a t e r s b o r e in the s o u t h - e a s t e r n p a r t of the F i n k e Shee t a rea , but the t h i c k n e s s d e c r e a s e s 

t o w a r d s the o l d s h o r e l i n e in the w e s t . S i n c e the R u m b a l a r a Sha l e i s n o w h e r e f o l l o w e d uncon ­

f o r m a b l y by another f o r m a t i o n in o u t c r o p , i t s o r i g i n a l t h i c k n e s s i s unknown. 

In the F i n k e S h e e t a r e a the b e s t o u t c r o p s of R u m b a l a r a Sha l e a r e s o u t h - w e s t of 

the R u m b a l a r a o c h r e m i n e . T h e f o r m a t i o n a l s o c r o p s out e x t e n s i v e l y in the sou the rn and sou th-
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e a s t e r n p a r t s of the S h e e t a r e a , but e x p o s u r e s a r e p o o r and in m o s t p l a c e s the o u t c r o p s a r e 

o b s c u r e d by c o b b l e s and b o u l d e r s of g r e y b i l l y . T h e R u m b a l a r a Sha l e has b e e n m a p p e d in 

the e a s t e r n and n o r t h - e a s t e r n p a r t s of the K u l g e r a S h e e t a r ea , but the e x p o s u r e s a r e s m a l l . 

T h e l i t h o l o g y o f the R u m b a l a r a S h a l e i s r e m a r k a b l y p e r s i s t e n t o v e r l a r g e a r e a s . S a m p l e s 

f r o m w a t e r - b o r e s show that the u n w e a t h e r e d s h a l e i s g r e y and g r e y - g r e e n , and in p a r t g l a u -

c o n i t i c . In p l a c e s the s h a l e c o n t a i n s s c a t t e r e d c o a r s e to v e r y c o a r s e sand g r a i n s . 

S e v e r a l l a r g e o u t c r o p s of f l a t - l y i n g f i n e - g r a i n e d R u m b a l a r a Sha le , n e a r the 

c e n t r e o f the H a l e R i v e r S h e e t a r e a , w e r e v i s i t e d b y h e l i c o p t e r , and a f e w p o o r l y p r e s e r v e d 

f o s s i l s w e r e c o l l e c t e d . 

O p i k ( in S u l l i v a n & Opik , 1951) i d e n t i f i e d 11 f o s s i l s f r o m the R u m b a l a r a Sha l e 

w h i c h i n d i c a t e a L o w e r C r e t a c e o u s a g e . L a t e r the f o r m a t i o n w a s da t ed as A p t i a n and c o r r e l ­

a ted w i t h the L o w e r W i l g u n y a F o r m a t i o n of the G r e a t A r t e s i a n B a s i n in Q u e e n s l a n d ( S k w a r k o , 

1 9 6 5 ) . T e r p s t r a & E v a n s (1963) r e a c h e d the s a m e c o n c l u s i o n f r o m the s tudy of the m i c r o -

f o s s i l s f r o m B i r t h d a y b o r e 10 m i l e s n o r t h of A n d a d o (new h o m e s t e a d ) , about 45 m i l e s e a s t -

s o u t h - e a s t of the R u m b a l a r a o c h r e m i n e . 

T E R T I A R Y ( T a b l e 4 ) 

G r e y b i l l y , c o n g l o m e r a t e , and l i m e s t o n e o f T e r t i a r y age a r e found in a l l t h r e e 

S h e e t a r e a s . 

G r e y b i l l y o c c u r s as a con t inuous l a y e r of s i l i c e o u s d u r i c r u s t c app ing m e s a s and c u e s t a s , o r 

as a l a y e r o f r u b b l e f o r m e d b y the d i s i n t e g r a t i o n o f the d u r i c r u s t . I t has b e e n f o r m e d on 

the F i n k e G r o u p and the M e s o z o i c s e d i m e n t s , p a r t i c u l a r l y on the sandy s i l t s t o n e o r s i l t y 

s a n d s t o n e . T h e b i l l y on the D e S o u z a Sands tone r a n g e s up to 12 f e e t th ick, and at one l o c a l i t y 

the I d r a c o w r a Sands tone i s c a p p e d by a l a y e r o f b i l l y 20 f e e t th ick . 

T h e r o c k s h o w s d i f f e r e n t shades o f g r e y f r o m p l a c e t o p l a c e , and v a r i e s c o n ­

s i d e r a b l y in t e x t u r e and g r a i n s i z e . T h e b i l l y found on the I d r a c o w r a Sands tone has a m o t t l e d 

b r i c k - r e d and g r e y c o l o u r . 

A t one l o c a l i t y in the K u l g e r a S h e e t a r ea , a T e r t i a r y l i m e s t o n e has b e e n s i l i c i f i e d , 

but the b i l l y d o e s no t o c c u r on the Q u a t e r n a r y s e d i m e n t s . T h e m a i n p e r i o d of s i l i c i f i c a t i o n i s 

b e l i e v e d t o h a v e b e e n the M i d d l e T e r t i a r y . 

B e d s o f g r a v e l and p o o r l y c o n s o l i d a t e d c o n g l o m e r a t e a r e found around M o u n t 

C o n n e r in the A y e r s R o c k S h e e t a r ea , a round the K e r n o t and E r l d u n d a R a n g e s in the K u l g e r a 

S h e e t a r e a , and a round the B l a c k H i l l R a n g e in the F i n k e S h e e t a r e a . T h e y g e n e r a l l y c o n s i s t 

o f a n g u l a r to p o o r l y r o u n d e d p e b b l e s , c o b b l e s , and b o u l d e r s o f s ands tone f r o m the W i n n a l l B e d s 

s e t in a d a r k b r o w n m a t r i x o f s i l t o r sand . N o b e d d i n g i s v i s i b l e , but the d e p o s i t s s l o p e g e n t l y 

a w a y f r o m the r a n g e s and on the p l a i n s a r e c o v e r e d by a l l u v i u m o r sand . 

O n the n o r t h e r n f l a n k s of the K e r n o t and B a s e d o w R a n g e s the c o n g l o m e r a t e has 

b e e n d e e p l y d i s s e c t e d b y e r o s i o n . T h e l a r g e c i r c u l a r g u l l y around Moun t C o n n e r i s bounded b y 

s c a r p s 70 t o 100 f e e t h igh , and r a d i a l g u l l i e s h a v e a l s o cut t h r o u g h the c o n g l o m e r a t e . 

T h e T e r t i a r y c o n g l o m e r a t e i s c o n s o l i d a t e d , but the s c r e e and r u b b l e at the t o p 

o f the s e c t i o n m a y inc lude s o m e Q u a t e r n a r y d e p o s i t s . 
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S o m e o u t c r o p s of s i l i c i f i e d l i m e s t o n e ( o r c h a l c e d o n y ) w e r e m a p p e d in the c e n t r a l 

and e a s t e r n p a r t s of the K u l g e r a Shee t a r e a and n o r t h of the B l a c k H i l l R a n g e in the F i n k e 

S h e e t a r e a . S o m e o f the T e r t i a r y s e d i m e n t s at l o c a l i t y K 4 n e a r the c e n t r a l p a r t of the K u l g e r a 

S h e e t a r e a show c o n c e n t r a t i o n s of b l a c k m a n g a n e s e o x i d e s and c o m m o n o p a l . T h e s i l i c i f i e d 

l i m e s t o n e i s y o u n g e r than the R u m b a l a r a S h a l e and i s p r o b a b l y T e r t i a r y . O n e s m a l l o u t c r o p 

o f s i l i c i f i e d l i m e s t o n e in the K u l g e r a S h e e t a r e a o v e r l i e s a thin s e q u e n c e o f s ands tone and 

s i l t s t o n e w i t h non- m a r i n e T e r t i a r y g a s t r o p o d s , O o g o n i a o f t h e a lga Char a and p o o r l y p r e s e r v e d 

o s t r a c o d s , a l l of T e r t i a r y age , w e r e found in a s a m p l e f r o m 95 f e e t in a shot h o l e ( S P 1 7 0 ) 

l o c a t e d 5 m i l e s n o r t h of E r l d u n d a h o m e s t e a d ( A . L l o y d , B M R , p e r s , c o m m . ) . 

Q U A T E R N A R Y 

T h e Q u a t e r n a r y s e d i m e n t s i nc lude a l luv ium, a e o l i a n sand, e v a p o r i t e s , t r a v e r t i n e , 

and g y p s u m . 

Q u a t e r n a r y a l l u v i u m w a s l a i d d o w n a long the w a t e r c o u r s e s and on the f l o o d 

p l a i n s b o r d e r i n g the r i v e r s . E x t e n s i v e s h e e t s o f a l l u v i u m o c c u r in the p l a i n s and b e t w e e n 

the sand dunes . L a r g e a r e a s in the K u l g e r a S h e e t a r e a a re c o v e r e d by a l l u v i u m , but i t i s l e s s 

w i d e l y d i s t r i b u t e d in the F i n k e Shee t a r e a . 

A e o l i a n sand has b e e n f o r m e d in to t w o m a i n t y p e s of dunes ( s e i f s and d e n d r i t i c o r 

b r a i d e d dunes ) in the F i n k e and K u l g e r a Shee t a r e a s . T h e s e i f s a r e l i n e a r dunes s e v e r a l m i l e s 

l o n g , and h a v e a p a r a l l e l o r sub-paral le l a l i g n m e n t . T h e y c o v e r l a r g e a r e a s in the e a s t e r n 

p a r t o f the F i n k e Shee t a r e a on the w e s t e r n m a r g i n o f the S i m p s o n D e s e r t , and h a v e a n o r t h e r l y 

o r n o r t h - n o r t h - w e s t e r l y t r e n d . In the e a s t , the dunes a r e s h o r t e r and l e s s r e g u l a r in shape , 

and t h e i r o r i e n t a t i o n i s l e s s u n i f o r m . T h e s o u t h - w e s t e r n q u a r t e r of the K u l g e r a S h e e t a r e a i s 

c o v e r e d by dunes w i t h a n o r t h - e a s t e r l y t r e n d . T h e d e n d r i t i c o r b r a i d e d dunes a r e b e s t 

d e v e l o p e d in the n o r t h e r n pa r t o f the K u l g e r a S h e e t a r e a and in the A y e r s R o c k S h e e t a r e a . 

E v a p o r i t e s o c c u r in a cha in of sa l t l a k e s a long the con t inua t ion of the L a k e 

A m a d e u s d e p r e s s i o n . T h e y s t r e t c h e a s t - w e s t a c r o s s the n o r t h e r n p a r t of the K u l g e r a S h e e t 

a r e a in to the n o r t h - w e s t e r n p a r t o f the F i n k e S h e e t a r e a . W a t e r i s on ly p r e s e n t in the l a k e s 

a f t e r r a i n , and f o r m o s t of the t i m e the b e d s of the l a k e s a r e d r y . T h e y a r e c o v e r e d by 

s u c c e s s i v e l a y e r s of g y p s u m and sal t , i n t e r m i x e d w i t h f ine s e d i m e n t b r o u g h t in b y s u r f a c e 

run of f d u r i n g the b r i e f p e r i o d s of r a i n . W h e r e the f l o o r s o f l a k e s a r e c l a y e y and hard , t h e y 

h a v e b e e n m a p p e d as c l a y pans w i t h a l l u v i u m . 

T w o t y p e s of Q u a t e r n a r y t r a v e r t i n e can be d i s t i n g u i s h e d - a y e l l o w - b r o w n sandy 

and l a y e r e d ha rd l i m e s t o n e , w h i c h i s by f a r the m o r e c o m m o n , and a sof t b l u i s h l i m e s t o n e w h i c h 

g i v e s o f f a c h a r a c t e r i s t i c f o e t i d odour w h e n s t r u c k w i t h a h a m m e r . On the a i r - p h o t o g r a p h s 

the t r a v e r t i n e can b e r e a d i l y d i s t i n g u i s h e d by i t s h u m m o c k y s u r f a c e r e l i e f , the l o w s c a r p s 

a round the o u t c r o p s , and the d e n d r i t i c d r a i n a g e p a t t e r n . 

E x t e n s i v e a r e a s of t r a v e r t i n e c r o p out in the c e n t r a l p a r t of the K u l g e r a S h e e t 

a r e a , w h e r e i t s d i s t r i b u t i o n i s p r o b a b l y r e l a t e d t o the s a l t l a k e s . T r a v e r t i n e i s a l s o found on 

o u t c r o p s of the H o r s e s h o e B e n d S h a l e . T h e t r a v e r t i n e has b e e n f o r m e d by the u p w a r d m i g r a t i o n 

o f l i m e , p r o b a b l y as a r e s u l t of the s e a s o n a l f luc tua t ion of the w a t e r - t a b l e f o l l o w i n g the h e a v y 

r a i n w h i c h f a l l s e v e r y f e w y e a r s . T r a v e r t i n e o c c u r s on the H o r s e s h o e B e n d Sha l e on the F i n k e 

S h e e t a r ea , and the c o n g l o m e r a t e o f the C r o w n P o i n t F o r m a t i o n i s c e m e n t e d w i t h t r a v e r t i n e . 
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T h e t r a v e r t i n e i s y o u n g e r than the s i l i c i f i e a t i o n w h i c h o c c u r r e d in the T e r t i a r y . 

In m a n y p l a c e s i t i s d i f f i c u l t to d i s t i n g u i s h the t r a v e r t i n e f r o m T e r t i a r y l i m e s t o n e , e s p e c i a l l y 

w h e r e the s i l i c i f i e d s u r f a c e o f the l i m e s t o n e has b e e n s t r i p p e d o f f by e r o s i o n . 

G y p s u m i s p r e s e n t m a i n l y in the A y e r s R o c k S h e e t a r e a , In the s a l t l a k e s n e a r 

C u r t i n S p r i n g s h o m e s t e a d , i t o c c u r s in the s i l t s b e n e a t h the thin c r u s t o f e v a p o r i t e s , and has 

b e e n c r y s t a l l i z e d f r o m g r o u n d w a t e r d r a i n i n g in to the l a k e s . T h e d i s s o l v e d c a l c i u m sulphate 

ha s p r o b a b l y b e e n d e r i v e d f r o m g y p s i f e r o u s h o r i z o n s in the P e r t a o o r r t a G r o u p , S t o k e s 

F o r m a t i o n , M e r e e n i e Sands tone , and P e r t n j a r a F o r m a t i o n , w h i c h c r o p out in the r a n g e s to 

the n o r t h . 

A b o u t 30 m i l e s n o r t h - w e s t of Cur t in S p r i n g s h o m e s t e a d l u m p s and m a s s e s of w h i t e 

p o w d e r y g y p s u m a r e i n t i m a t e l y a s s o c i a t e d w i t h the sand dunes w h i c h f r i n g e the n u m e r o u s 

s m a l l s a l t l a k e s at the e a s t e r n e n d of L a k e A m a d e u s . T h e g y p s u m has a l s o p r o b a b l y b e e n 

f o r m e d b y the e v a p o r a t i o n of g r o u n d w a t e r . 

G y p s u m i s r a r e on the m a r g i n s of the sa l t l a k e s in the K u l g e r a S h e e t a rea , and the 

l a k e s a r e g e n e r a l l y s u r r o u n d e d by T e r t i a r y and Q u a t e r n a r y l i m e s t o n e , w h i c h s u g g e s t s that 

the g r o u n d w a t e r c o n t a i n s c a l c i u m c a r b o n a t e r a t h e r than c a l c i u m sulphate . 

S T R U C T U R E 

G r a v i t y S u r v e y 

T h e a r e a m a p p e d w a s inc luded in the r e g i o n a l r e c o n n a i s s a n c e g r a v i t y s u r v e y 

o f the A m a d e u s B a s i n c a r r i e d out 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 in 1962 ( L o n s d a l e & 

F l a v e l l e , 1 9 6 3 ) . T h e r e g i o n a l B o u g u e r a n o m a l i e s and g r a v i t y f e a t u r e s a r e shown in F i g u r e 1 1 . 

T h e m a i n f e a t u r e s a r e the A n g a s D o w n s g r a v i t y r i d g e , the A y e r s R o c k g r a v i t y d e p r e s s i o n , 

the M c D i l l s g r a v i t y p l a t f o r m , and the A m a d e u s g r a v i t y d e p r e s s i o n . 

T h e p a r t o f the A y e r s R o c k g r a v i t y d e p r e s s i o n that e x t e n d s a c r o s s the sou the rn 

p a r t o f the A y e r s R o c k S h e e t a r e a s in to the K u l g e r a S h e e t a r e a i s known as the M u s g r a v e 

g r a v i t y t r o u g h . T h e A m a d e u s g r a v i t y d e p r e s s i o n r e p r e s e n t s the th ick p i l e o f s e d i m e n t s in 

the A m a d e u s B a s i n ( L a n g r o n , 1 9 6 2 a ) ; i t i n c l u d e s the th ick s e q u e n c e of s e d i m e n t s in the n o r t h ­

w e s t c o r n e r o f the F i n k e S h e e t a r e a . 

T h e A n g a s D o w n s g r a v i t y r i d g e , w h i c h s e p a r a t e s the A m a d e u s g r a v i t y d e p r e s s i o n 

f r o m the A y e r s R o c k g r a v i t y d e p r e s s i o n , p r o b a b l y r e p r e s e n t s a r i d g e o f P r e c a m b r i a n b a s e ­

m e n t e x t e n d i n g w e s t w a r d s t o the B l o o d s R a n g e g r a v i t y h igh . 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 w i t h 

a thin v e n e e r of P a l a e o z o i c s e d i m e n t s c r o p out a long the A n g a s D o w n s g r a v i t y r i d g e . P o s i t i v e 

c u l m i n a t i o n s a r e a s s o c i a t e d w i t h the B i t t e r S p r i n g s F o r m a t i o n in the A y e r s R o c k Shee t a r e a 

and in the c o r e o f the E r l d u n d a R a n g e . T h e g e n t l e g r a d i e n t on the n o r t h e r n s i d e of the r i d g e 

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

o f the a r e a u n d e r l a i n b y the A y e r s R o c k g r a v i t y d e p r e s s i o n i s o b s c u r e d by s u p e r f i c i a l d e p o s i t s . 

T h e m a g n i t u d e o f the M u s g r a v e g r a v i t y t r o u g h s u g g e s t s a l a r g e t h i c k n e s s o f s e d i m e n t s o r a 

t h i c k e n i n g o f the a c i d - i g n e o u s r o c k s . A n a r r o w n o r t h - w e s t e r l y b r a n c h o f the d e p r e s s i o n 

c o n t i n u e s in to the P e t e r m a n n R a n g e S h e e t a rea , w h e r e i t i s u n d e r l a i n m a i n l y by g r a n i t i z e d 

s e d i m e n t s and g r a n i t e s ; and s i m i l a r r o c k s m a y u n d e r l i e the A y e r s R o c k g r a v i t y d e p r e s s i o n . 

In the s o u t h - e a s t e r n c o r n e r o f the K u l g e r a Shee t a r e a and the s o u t h - w e s t e r n p a r t o f the F i n k e 
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F i g . 11 . R e g i o n a l B o u g u e r a n o m a l i e s and g r a v i t y f e a t u r e s . 

F i g . 12. B a s e m e n t con tou r s i n t e r p r e t e d f r o m a e r o m a g n e t i c s u r v e y . 
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Shee t a r e a the s t e e p g r a v i t y g r a d i e n t s c o i n c i d e w i th o u t c r o p s of g r a n i t e , g n e i s s , and d o l e r i t e 

d y k e s . S i m i l a r r o c k s c r o p out on the sou the rn m a r g i n of the M u s g r a v e g r a v i t y t rough, and the 

s t r u c t u r e s m a y be ana logous to that on the n o r t h e r n s i d e of the A m a d e u s Bas in , w h e r e the 

b a s e m e n t r o c k s a r e in fo lded w i t h and p a r t l y thrust o v e r the s e d i m e n t a r y p i l e , 

T h e M c D i l l s g r a v i t y p l a t f o r m on the F i n k e Shee t a r e a i s a she l f a r e a w i t h a 

m o d e r a t e t h i c k n e s s of s e d i m e n t s of the G r e a t A r t e s i a n B a s i n . A p o s i t i v e g r a v i t y l o b e , t r e n d i n g 

s o u t h - s o u t h - w e s t f r o m the m o r e p o s i t i v e g r a v i t y f e a t u r e s of the M c D i l l s g r a v i t y p l a t f o r m to 

the eas t , c o i n c i d e s wi th U p p e r P r o t e r o z o i c r o c k s of the B l a c k H i l l R a n g e . 

A e r o m a g n e t i c S u r v e y 

P a r t o f the a r e a w a s s u r v e y e d in 1963 by A e r o S e r v i c e L i m i t e d f o r E x o i l ( N . S . W . ) 

P t y L t d ( H a r t m a n , 1963) . T h e s u r v e y c o v e r e d the n o r t h e r n pa r t o f the K u l g e r a Shee t a rea , 

a l l the F inke Shee t a rea , and a s m a l l s t r i p a long the n o r t h - e a s t e r n m a r g i n of the A y e r s R o c k 

Shee t a r e a . I n t e r p r e t a t i o n s o f dep ths to m a g n e t i c b a s e m e n t w e r e m a d e , and c o n t o u r s and 

s t r u c t u r a l i n t e r p r e t a t i o n s c o m p i l e d ( F i g . 12 ) . 

T h e a e r o m a g n e t i c s u r v e y i n d i c a t e s that the s e d i m e n t ' s g r e a t e s t t h i c k n e s s o c c u r s 

b e t w e e n the M o u n t Sunday and B a s e d o w R a n g e s , w h e r e the depth to m a g n e t i c b a s e m e n t i s 

e s t i m a t e d to b e a s much a s 17,000 f e e t . A l a r g e e m b a y m e n t w i t h m a g n e t i c b a s e m e n t b e l o w 

13,000 f e e t e x t e n d s f r o m nor th o f M o u n t C o n n e r on the A y e r s R o c k Shee t a r e a to M u r r a t h u r r a 

w e l l in the K u l g e r a Shee t a r e a . In the e a s t e r n p a r t o f the K u l g e r a Shee t a r e a the m a g n e t i c 

b a s e m e n t r i s e s to the south unti l i t i s t r u n c a t e d by an i n t e r p r e t e d faul t , that t r e n d s e a s t - n o r t h ­

e a s t r o u g h l y p a r a l l e l t o the F i n k e R i v e r e a s t - w e s t faul t about 15 m i l e s no r th o f K u l g e r a ; the 

fau l t f a r t h e r e a s t r o u g h l y p a r a l l e l s the e a s t - n o r t h - e a s t c o u r s e o f the F i n k e R i v e r . S e v e r a l 

s m a l l e r faul ts h a v e b e e n i n t e r p r e t e d in the F i n k e Shee t a r e a . T h e d i s p l a c e m e n t at the w e s t e r n 

end o f the m a i n faul t i s e s t i m a t e d to b e s e v e r a l thousand f e e t . 

T o the south of the m a i n faul t the e s t i m a t e d dep ths to b a s e m e n t a r e g e n e r a l l y 

b e t w e e n 1000 and 3000 fee t , e x c e p t in the s o u t h - e a s t c o r n e r of the F i n k e Shee t a rea , w h e r e the 

depth to b a s e m e n t i n c r e a s e s to o v e r 7000 f e e t n e a r C h a r l o t t e W a t e r s b o r e . 

In the e a s t e r n pa r t of the a r e a the g r a v i t y v a l u e s and a e r o m a g n e t i c i n t e r p r e t a t i o n 

a r e in g e n e r a l a g r e e m e n t e x c e p t in the a r e a south of Mount K i n g s t o n . H e r e t h e r e i s an a r e a 

of l o w g r a v i t y v a l u e s w h i c h c o r r e s p o n d s t o the e a s t e r n end of the A y e r s R o c k g r a v i t y d e p r e s s ­

ion . T h i s d e p r e s s i o n i s taken to i n d i c a t e m o d e r a t e l y thick s e d i m e n t s as shown in the c r o s s -

s e c t i o n on the F inke 1:250,000 g e o l o g i c a l shee t . T h e l a r g e faul t i n t e r p r e t e d in the F inke 

Shee t a r e a c o r r e s p o n d s c l o s e l y to the t r end of the g r a v i t y h igh o v e r the B l a c k H i l l R a n g e . 

T h e faul t i s r o u g h l y p a r a l l e l to the t r e n d of the U p p e r P r o t e r o z o i c r o c k s in the B l a c k 

H i l l R a n g e and m a y be r e l a t e d to the upl if t o f the B l a c k H i l l R a n g e b l o c k . In the K u l g e r a Shee t 

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

g r a d i e n t s around the A n g a s D o w n s g r a v i t y r i d g e , and the r o c k s under the r i d g e m a y be 

c o m p a r a t i v e l y d e n s e but on ly w e a k l y m a g n e t i c . T h e d e c r e a s e in the dep th to m a g n e t i c b a s e ­

m e n t to the south, on the e a s t e r n s i d e of the K u l g e r a Shee t a rea , i s p r o b a b l y due to the p r e s e n c e 

of g r a n i t i c and b a s i c r o c k s nea r the s u r f a c e . 

S e i s m i c S u r v e y s 

Four s h o r t s e i s m i c t r a v e r s e s w e r e m a d e 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 

in the F inke Shee t a r e a . T h e y a re d e s i g n a t e d the H o r s e s h o e Bend, B l a c k H i l l s , L i l l a C r e e k , 

and L i l l a C r e e k South t r a v e r s e s ( M o s s , 1962) . 
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T h e H o r s e s h o e B e n d s e i s m i c t r a v e r s e c r o s s e s the l a r g e faul t i n t e r p r e t e d f r o m the 

a e r o m a g n e t i c data . T h e s e i s m i c r e f l e c t o r s t o dep ths of 6000 f e e t a r e f la t , and the p o o r 

r e f l e c t i o n s d o w n to 15,000 f e e t show a s t r o n g n o r t h d ip . T h e i n t e r p r e t e d dep ths t o m a g n e t i c 

b a s e m e n t a r e 4000 t o 5000 f e e t on the south s i d e of the faul t , A v e l o c i t y of 21,000 fps w a s 

r e c o r d e d f r o m a dep th of 3500 f e e t and has b e e n c o r r e l a t e d b y M o s s (1962) w i t h a s i m i l a r 

r e f r a c t o r t h o u g h t t o b e in the C a m b r i a n Jay C r e e k L i m e s t o n e at Moun t C h a r l o t t e , n o r t h o f the 

F i n k e S h e e t a r e a . T h e r e f l e c t i o n s in the B l a c k H i l l t r a v e r s e a r e in an a r e a w h e r e a e r o m a g n e t i c 

b a s e m e n t w a s i n t e r p r e t e d at 3000 to 4000 f e e t , w h i c h c o r r e s p o n d s c l o s e l y w i t h the r e f l e c t o r 

d e p t h s . T h e r e f l e c t o r s d o w n t o about 4000 f e e t g e n e r a l l y show a n o r t h e r l y d ip , but at about 

5000 f e e t a r e f l a t . T h e r e i s no apparen t s a t i s f a c t o r y e x p l a n a t i o n of th i s abrupt change in d i p . 

An apparen t r e f l e c t i o n of p o o r q u a l i t y w i t h a c r e s t at about 4500 f e e t shown in c r o s s - s e c t i o n 

( L a n g r o n , 1962b) i s m o s t p r o b a b l y a s s o c i a t e d w i t h the up l i f ted b l o c k of P r o t e r o z o i c W i n n a l l 

B e d s in the B l a c k H i l l R a n g e a r e a . 

A t L i l l a C r e e k , r e f r a c t i o n r e s u l t s i n d i c a t e d a r e f r a c t o r w i t h a v e l o c i t y of 18,900 

fp s at a dep th of about 580 f e e t . T h i s v e l o c i t y i s s i m i l a r to that r e c o r d e d f o r g r a n i t e at L i l l a 

C r e e k South (19,400 fps at a dep th of 500 f e e t ) and p r e s u m a b l y i n d i c a t e s s h a l l o w b a s e m e n t in the 

a r e a . 

P a r t of a s e i s m i c r e f l e c t i o n t r a v e r s e c a r r i e d out in 1964 by G e o p h y s i c a l A s s o c ­

i a t e s (1964a) f o r the F i n k e O i l C o . e x t e n d s f r o m N i n e M i l e C r e e k t o n e a r Mount W a t t in the 

F i n k e S h e e t a r e a . A v e l o c i t y a n a l y s i s at N i n e M i l e C r e e k i n d i c a t e d f o u r d i f f e r e n t h o r i z o n s in 

the s e d i m e n t a r y s e c t i o n . T h e r e c o r d e d v e l o c i t i e s i nd i ca t e c h a n g e s in the s e d i m e n t s at about 

1900 f e e t , 2800 f e e t , and 4700 f ee t , w i t h b a s e m e n t at about 7400 f e e t . T h e s e i s m i c c r o s s -

s e c t i o n can be i n t e r p r e t e d , u s ing t h i c k n e s s of f o r m a t i o n s in o u t c r o p as i n d i c a t i n g 2000 f e e t 

o f U p p e r P a l a e o z o i c ( F i n k e and L a r a p i n t a G r o u p s ) , 9 0 0 f e e t o f C a m b r i a n ( P e r t a o o r r t a G r o u p ) , 

and 4600 f e e t o f U p p e r P r o t e r o z o i c r o c k s ( W i n n a l l B e d s , I n i n d i a B e d s , and B i t t e r S p r i n g s 

F o r m a t i o n ) . Just to the n o r t h of the F i n k e S h e e t a r e a the Mount C h a r l o t t e N o , 1 w e l l p e n e t r a t e d 

1100 f e e t of F i n k e B e d s , 350 f e e t of S t a i r w a y Sands tone , 1000 f e e t o f Jay C r e e k L i m e s t o n e , 

600 f e e t of Chand le r L i m e s t o n e , and 1600 f e e t o f P e r t a t a t a k a F o r m a t i o n , and b o t t o m e d at 6943 

f e e t in B i t t e r S p r i n g s F o r m a t i o n , 

S e v e r a l fau l t s a r e i n t e r p r e t e d in the s e c t i o n in a z o n e about 2 m i l e s w i d e , 6 

m i l e s no r th of Mount W a t t . T h e fau l t s a r e c o n f i n e d t o U p p e r P r o t e r o z o i c r o c k s and the un­

d i s t u r b e d s e c t i o n above the f au l t ed zone i n d i c a t e s an u n c o n f o r m i t y b e t w e e n the U p p e r P r o t e r ­

o z o i c and y o u n g e r s e d i m e n t s . 

T h e i n t e r p r e t e d b a s e m e n t p r o f i l e r i s e s u n i f o r m l y and abrup t ly s o u t h w a r d s f r o m a 

po in t about 5 m i l e s nor th o f Mount W a t t . 

A s e i s m i c r e f l e c t i o n s u r v e y w a s m a d e n e a r E r l d u n d a h o m e s t e a d on the K u l g e r a 

S h e e t a r e a by G e o p h y s i c a l A s s o c i a t e s (1964b) f o r E x o i l ( N . S . W , ) F o u r i n t e r v a l s in the s e d i ­

m e n t a r y r o c k s w i t h d i f f e r e n t v e l o c i t i e s h a v e b e e n t r a c e d throughout the a r e a. T h e s t r a t i g r aph ic 

i n f o r m a t i o n a v a i l a b l e f r o m o u t c r o p s in the E r l d u n d a R a n g e and M o u n t Sunday R a n g e i n d i c a t e s 

that t he se i n t e r v a l s cou ld be m a d e up o f 1500 to 2000 f e e t o f C a m b r i a n , O r d o v i c i a n , and U p p e r 

P a l a e o z o i c s e d i m e n t s , r e s t i n g u n c o n f o r m a b l y on 3000 to 7000 f e e t o f U p p e r P r o t e r o z o i c r o c k s 

( W i n n a l l B e d s ( ? ) and I n i n d i a B e d s ) u n d e r l a i n n o n c o n f o r m ably by 1500 t o 400 f e e t o f o t h e r U p p e r 

P r o t e r o z o i c r o c k s ( B i t t e r S p r i n g s F o r m a t i o n ? ) . B a s e m e n t i s i n t e r p r e t e d at dep ths r a n g i n g 

f r o m 8000 to 12000 f e e t . T h e c r o s s - s e c t i o n s g e n e r a l l y i n d i c a t e a r e g i o n a l t h i c k e n i n g of the 

s e d i m e n t s to the w e s t . 
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T h r e e m a j o r a n t i c l i n e s o c c u r ; f r o m E r l d u n d a h o m e s t e a d they l i e 6 m i l e s south, 

3 m i l e s e a s t - n o r t h - e a s t , and 8 m i l e s e a s t - n o r t h - e a s t . T h e c o m p l e x r e f l e c t i o n s in the l o w e r 

p a r t o f the U p p e r P r o t e r o z o i c s e c t i o n ( B i t t e r S p r i n g s F o r m a t i o n ? ) , the u n c o n f o r m i t y o f th is 

h o r i z o n w i t h y o u n g e r s e d i m e n t s , and the th inning o f the y o u n g e r s e d i m e n t s o v e r the a n t i c l i n e s 

s u g g e s t s t r u c t u r a l g r o w t h p o s s i b l y b y s a l t i n t r u s i o n f r o m the B i t t e r S p r i n g s F o r m a t i o n . F o u r 

m i l e s n o r t h o f E r l d u n d a h o m e s t e a d s e v e r a l v e r t i c a l f au l t s a r e i n t e r p r e t e d in the s e c t i o n w i t h 

o n l y a s m a l l t h i c k n e s s o f U p p e r P r o t e r o z o i c r o c k s b e n e a t h the P a l a e o z o i c s e d i m e n t s . 

A n o t h e r s t r u c t u r a l d o m e , p o s s i b l y due t o sa l t i n t ru s ion , i s p r e s e n t about 18 m i l e s 

n o r t h - e a s t o f E r l d u n d a h o m e s t e a d t o w a r d s the s o u t h - e a s t e r n end of the Moun t Sunday R a n g e . 

S t r u c t u r a l H i s t o r y 

A s t r u c t u r a l i n t e r p r e t a t i o n o f pa r t o f the a r e a m a p p e d i s shown in F i g u r e 13. 

T h e U p p e r P r o t e r o z o i c and o l d e r r o c k s w e r e d e f o r m e d in the U p p e r P r o t e r o z o i c o r e a r l y 

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

b r o a d b a s i n s t r u c t u r e s such as M o u n t C o n n e r . T h i s p e r i o d of f o l d i n g f a l l s w i t h i n the P e t e r -

mann R a n g e s O r o g e n y of F o r m a n (1966) , w h i c h p r o b a b l y a f f e c t e d the w h o l e of the sou the rn 

m a r g i n o f the A m a d e u s B a s i n . T h e in t ens i ty o f f o l d i n g in the U p p e r P r o t e r o z o i c r o c k s 

g r a d u a l l y d e c r e a s e s t o the no r th . T h e o r o g e n y p r o d u c e d l a r g e r e c u m b e n t f o l d s in the P e t e r -

m a n n R a n g e s , B l o o d s R a n g e , and A y e r s R o c k S h e e t a r e a s ( F o r m a n , o p . c i t . ) , and the m a j o r 

s t r u c t u r e s in the s o u t h - e a s t e r n p a r t of the A m a d e u s B a s i n . 

A f t e r the o r o g e n y , the U p p e r P r o t e r o z o i c r o c k s w e r e e r o d e d and P a l a e o z o i c s e d i ­

m e n t s d e p o s i t e d u n c o n f o r m a b l y on t h e m . In p l a c e s , in the n o r t h e r n p a r t o f the a r e a m a p p e d , the 

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

s t r i k i n g l i n e a r i t y o f the con t ac t s u g g e s t s that the P a l a e o z o i c s e d i m e n t s h a v e b e e n d e p o s i t e d 

aga ins t the up l i f t ed b l o c k s c a u s e d b y m a j o r f au l t s in the U p p e r P r o t e r o z o i c s u c c e s s i o n . 

T h e P a l a e o z o i c r o c k s w e r e f o l d e d d u r i n g the A l i c e S p r i n g s O r o g e n y . T h e A l i c e 

S p r i n g s O r o g e n y w a s c e n t r e d a long the n o r t h e r n m a r g i n o f the b a s i n and i t s e f f e c t s w e r e 

s i m i l a r t o t h o s e p r o d u c e d b y the P e t e r m a n n R a n g e s O r o g e n y . R e c u m b e n t f o l d s and n a p p e s 

w e r e f o r m e d and the b a s e m e n t r o c k s a r e p o s s i b l y f o l d e d o v e r p a r t o f the A m a d e u s B a s i n 

s u c c e s s i o n ( L a n g r o n , 1 9 6 2 a ) . T h e a x e s of the b r o a d f o l d s in the s o u t h - e a s t e r n pa r t o f the 

A m a d e u s B a s i n t r e n d e a s t w e s t , r o u g h l y p a r a l l e l to the f o l d s in the P r o t e r o z o i c r o c k s . T h e r e 

a r e s o m e m i n o r c r o s s - f o l d s , p a r t i c u l a r l y in the n o r t h - e a s t e r n c o r n e r of the A y e r s R o c k s 

S h e e t A r e a , w h e r e the s e d i m e n t s a r e l o c a l l y o v e r t u r n e d . S o m e of the d i p s in the P a l a e o z o i c 

s e d i m e n t s w e r e p r o b a b l y i n i t i a l d e p o s i t i o n a l d ips , p a r t i c u l a r l y n e a r the h i g h e r r a n g e s o f U p p e r 

P r o t e r o z o i c r o c k s . T h e con t ac t o f the U p p e r P r o t e r o z o i c r o c k s w i t h the O r d o v i c i a n L a r a p i n t a 

G r o u p s e d i m e n t s i s v e r y i r r e g u l a r and in s e v e r a l p l a c e s the S t a i r w a y Sands tone i s i n f o l d e d on 

a s m a l l s c a l e w i t h the I n i n d i a B e d s . 

T h e P e r t n j a r a F o r m a t i o n i s a s y n o r o g e n i c d e p o s i t w h i c h had i t s g r e a t e s t 

d e v e l o p m e n t n e x t t o the up l i f t ed A l i c e S p r i n g s o r o g e n i c z o n e a long the n o r t h e r n m a r g i n of the 

b a s i n . T o the south o f the o r o g e n i c z o n e in the s o u t h - e a s t e r n p a r t o f the A m a d e u s bas in , on ly a 

thin s e q u e n c e o f f i n e r - g r a i n e d s e d i m e n t s w e r e d e p o s i t e d . 

F a u l t i n g d u r i n g the U p p e r P a l a e o z o i c A l i c e S p r i n g s O r o g e n y w a s p r o b a b l y 

r e s p o n s i b l e f o r the upl i f t o f the B l a c k H i l l R a n g e b l o c k . T h e m a j o r fau l t i n f e r r e d f r o m the 

a e r o m a g n e t i c s u r v e y i s r o u g h l y p a r a l l e l t o the u p l i f t e d b l o c k , and the dep ths t o m a g n e t i c b a s e -
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mer i t s u g g e s t s that the b l o c k to the south o f the r a n g e has b e e n u p t h r o w n s e v e r a l thousand 

f e e t . In p l a c e s , the d i p of the F i n k e G r o u p s e d i m e n t s adjacent t o the up l i f t ed b l o c k i s v e r t i c a l . 

T h e P e r m i a n and M e s o z o i c r o c k s of the G r e a t A r t e s i a n B a s i n h a v e b e e n s u b j e c t 

t o on ly m i n o r t i l t i n g and f au l t ing , 

G E O L O G I C A L H I S T O R Y 

T h e s e q u e n c e o f g e o l o g i c a l e v e n t s in the s o u t h - e a s t e r n p a r t of the A m a d e u s B a s i n 

m a y b e s u m m a r i z e d as f o l l o w s : 

1. T h e i n f e r r e d d e p o s i t i o n o f a th ick s e q u e n c e o f P r e c a m b r i a n s e d i m e n t s in an e a s t - w e s t 

d e p r e s s i o n in the sou the rn p a r t of the a r e a on an unknown b a s e m e n t . T h e g n e i s s i c and g r a n i t i c 

r o c k s of the K u l g e r a and F i n k e S h e e t a r e a s m a y b e an i n t e g r a l p a r t of the b a s e m e n t . 

2 . T h e d e p o s i t i o n of the m a r i n e d o l o m i t e of the B i t t e r S p r i n g s F o r m a t i o n on a s t a b l e 

e p i c o n t i n e n t a l shelf , a f t e r an unknown i n t e r v a l . 

3. D e p o s i t i o n of th ick w a t e r l a i d and in p a r t g l a c i a l s ands tone , s i l t s t o n e , c h e r t , and 

t i l l i t i c s i l t s t o n e ( the In ind i a B e d s ) d i s c o n f o r m a b l y on the B i t t e r S p r i n g s F o r m a t i o n , S o m e 

e x p o s e d a r e a s of B i t t e r S p r i n g s F o r m a t i o n w e r e p r o b a b l y e r o d e d at t h i s t i m e , p e r h a p s as a 

c o n s e q u e n c e of l o c a l u p w a r p s . 

4 . S l i g h t t i l t i n g and f o l d i n g of the I n i n d i a B e d s . 

5. U p l i f t of the P r e c a m b r i a n s e d i m e n t s . 

6. D e p o s i t i o n of a t h i ck s e q u e n c e of s ands tone and s i l t s t o n e (the W i n n a l l B e d s ) d e r i v e d 

f r o m P r e c a m b r i a n r o c k s to the south. 

7. M a j o r f o l d i n g and upl i f t of the U p p e r P r o t e r o z o i c and o l d e r r o c k s f o l l o w e d by a l o n g 

p e r i o d of e r o s i o n . T h e p o s s i b l e t h rus t ing of the b a s e m e n t o v e r the e a r l i e r P r e c a m b r i a n r o c k s 

w a s p r o b a b l y i n i t i a t ed du r ing th i s o r o g e n i c e p i s o d e . A d e c o l l e m e n t m a y h a v e d e v e l o p e d at the 

t o p o f the B i t t e r S p r i n g s F o r m a t i o n d u r i n g th i s o r o g e n y . 

8. E r o s i o n of the r e c e n t l y up l i f t ed C a m b r i a n l a n d - s u r f a c e and d e p o s i t i o n of c o a r s e 

e l a s t i c s ( the P e r t a o o r r t a G r o u p ) a long the s h o r e l i n e in the n o r t h e r n p a r t o f the a r e a . S o m e 

c a r b o n a t e s w e r e d e p o s i t e d on the s e a w a r d s i d e of the s h o r e l i n e . 

9 . P e r i o d of e r o s i o n , 

10 . M a r i n e t r a n s g r e s s i o n in the U p p e r O r d o v i c i a n and d e p o s i t i o n of the S t a i r w a y S a n d s t o n e 

and S t o k e s F o r m a t i o n ( p a r t o f the L a r a p i n t a G r o u p ) d i s c o n f o r m a b l y on the P e r t a o o r r t a G r o u p 

in a s h a l l o w - w a t e r s t a b l e - s h e l f e n v i r o n m e n t . T h e s e a t r a n s g r e s s e d the C a m b r i a n s h o r e l i n e and 

the O r d o v i c i a n s e d i m e n t s w e r e d e p o s i t e d u n c o n f o r m a b l y on the 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 . 

S o m e o f the r e s i s t a n t U p p e r P r o t e r o z o i c r o c k s p r o b a b l y f o r m e d i s l a n d s o r p e n i n s u l a s in the 

O r d o v i c i a n sea . 

1 1 . D e p o s i t i o n o f the M e r e e n i e Sands tone in a s h a l l o w s e a . In the K e r n o t R a n g e a r e a the 

f o r m a t i o n t r a n s g r e s s e d the L a r a p i n t a G r o u p t o r e s t u n c o n f o r m a b l y on the U p p e r P r o t e r o z o i c 

r o c k s . 
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12. S l i g h t t i l t i n g o f the L o w e r P a l a e o z o i c s e d i m e n t s b e f o r e the d e p o s i t i o n of the P e r t n j a r a 

F o r m a t i o n in a s h a l l o w m a r i n e and t r a n s i t i o n a l e n v i r o n m e n t . O n l y the f i n e r - g r a i n e d f a c i e s 

w a s d e p o s i t e d on the t e c t o n i c a l l y s t a b l e sou the rn s i d e o f the bas in . I n i t i a l m i n o r f o l d i n g of 

the A m a d e u s B a s i n s e d i m e n t s w a s p r o b a b l y p a r t l y c o n t e m p o r a n e o u s w i t h the d e p o s i t i o n o f the 

P e r t n j a r a F o r m a t i o n . 

13. C o m p l e t i o n o f f o l d i n g a f t e r the d e p o s i t i o n o f the P e r t n j a r a F o r m a t i o n . L o c a l l y the 

P a l a e o z o i c s e d i m e n t s w e r e o v e r t u r n e d t o the south . T h e i n c o m p e t e n t f o l d i n g in the B i t t e r 

S p r i n g s F o r m a t i o n and the p o s s i b l e d e c o l l e m e n t at the t o p o f the f o r m a t i o n m a y h a v e b e e n 

f u r t h e r a c c e n t u a t e d d u r i n g th i s p e r i o d . 

14. D e p o s i t i o n o f the F i n k e G r o u p m a i n l y c o n t e m p o r a n e o u s l y w i t h the P e r t n j a r a F o r m ­

at ion . T h e s e d i m e n t s t r a n s g r e s s e d on t o the b a s e m e n t in the s o u t h - w e s t e r n p a r t o f the F i n k e 

S h e e t a r e a . L o c a l b a s a l c o n g l o m e r a t e s w e r e d e v e l o p e d w h e r e the F i n k e G r o u p s e d i m e n t s 

w e r e d e p o s i t e d n e x t to and on P r e c a m b r i a n h ighs in the B l a c k H i l l R a n g e and U m b e a r a a r e a s . 

15. U p l i f t o f the B l a c k H i l l R a n g e b l o c k and t i l t i n g and f au l t i ng o f the F i n k e G r o u p s e d i ­

m e n t s n e a r the r a n g e . 

16. P e r i o d of e r o s i o n and r e m o v a l of a l a r g e p a r t o f the F i n k e G r o u p b e f o r e the d e p o s i t i o n 

of the C r o w n P o i n t F o r m a t i o n d u r i n g a p e r i o d o f con t inen ta l g l a c i a t i o n in the P e r m i a n . 

17. F u r t h e r e r o s i o n f o l l o w e d by d e p o s i t i o n of the M e s o z o i c r o c k s . T h e D e S o u z a Sands tone 

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

C r o w n P o i n t F o r m a t i o n . T h i s w a s f o l l o w e d by a m a r i n e i n c u r s i o n d u r i n g w h i c h the R u m b a l a r a 

S h a l e w a s d e p o s i t e d . T h e M e s o z o i c r o c k s o v e r l a p p e d the F i n k e G r o u p and C r o w n P o i n t F o r m ­

ation and t r a n s g r e s s e d t o the w e s t w h e r e they w e r e d e p o s i t e d u n c o n f o r m a b l y on the A m a d e u s 

B a s i n s u c c e s s i o n , 

18. D e p o s i t i o n of T e r t i a r y l i m e s t o n e , s i l t s t o n e , and sands tone , p r o b a b l y in f r e s h w a t e r l a k e s , 

and d e p o s i t i o n o f c o n g l o m e r a t e on the f l anks of the r a n g e s . 

19. P e r i o d o f d e e p w e a t h e r i n g and f o r m a t i o n o f b i l l y on the k a o l i n i t i c s e d i m e n t s of the 

F i n k e G r o u p and M e s o z o i c r o c k s . S i l i c i f i c a t i o n o f the A m a d e u s B a s i n s e d i m e n t s . 

20. I n i t i a t i o n o f the p r e s e n t c y c l e of e r o s i o n w i t h the d e p o s i t i o n of e v a p o r i t e s and 

g y p s i f e r o u s s i l t in the s a l t l a k e s , and the f o r m a t i o n o f t r a v e r t i n e . Dunes w e r e f o r m e d in 

an a r i d p e r i o d , and in the p e r i o d w h i c h f o l l o w e d , w e r e f i x e d by s p a r s e v e g e t a t i o n , and a l l u v i u m 

w a s d e p o s i t e d . 

E C O N O M I C G E O L O G Y 

P e t r o l e u m P r o s p e c t s 

T h e o n l y l i k e l y s o u r c e r o c k s f o r p e t r o l e u m a r e the C a m b r i a n and O r d o v i c i a n 

s e d i m e n t s and p o s s i b l y the U p p e r P r o t e r o z o i c B i t t e r S p r i n g s F o r m a t i o n . P o t e n t i a l c a p - r o c k s 

and r e s e r v o i r s a r e a l s o p r e s e n t . I n the F i n k e S h e e t a r e a the o l d e r P a l a e o z o i c s o u r c e r o c k s 

m a y b e c o n c e a l e d benea th the U p p e r P a l a e o z o i c and M e s o z o i c . 
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In the A y e r s R o c k , K u l g e r a , and F i n k e S h e e t a r e a s the m a r i n e O r d o v i c i a n r o c k s 

i n c l u d e o n l y the S t o k e s F o r m a t i o n and the uppe r p a r t o f the S t a i r w a y Sands tone . T h e s e d i m e n t s 

a r e thin and t h e r e a r e no known c l o s e d s t r u c t u r e s . T h e C a m b r i a n s e q u e n c e c o n s i s t s o f th in 

d e p o s i t s o f c o a r s e con t inen ta l c o n g l o m e r a t e , s i l t y sands tone , and s i l t s t o n e , and s o m e thin b e d s 

o f m a r i n e d o l o m i t e and s i l t s t o n e . T h e sandy f a c i e s of the C a m b r i a n P e r t a o o r r t a G r o u p c o u l d 

s e r v e as a r e s e r v o i r f o r p e t r o l e u m m i g r a t i n g up d i p f r o m p o s s i b l e c o n c e a l e d t h i c k s e c t i o n s 

of m a r i n e s e d i m e n t s . T h e U p p e r P r o t e r o z o i c B i t t e r S p r i n g s F o r m a t i o n i s p r e s e n t o v e r l a r g e 

p a r t s of the a rea , but i t s po t en t i a l i s unknown. T h e E r l d u n d a s e i s m i c s u r v e y has d e l i n e a t e d 

s e v e r a l a n t i c l i n e s that w o u l d be su i t ab le d r i l l i n g s i t e s t o t e s t th is f o r m a t i o n . 

T h e f l a t - l y i n g M e s o z o i c and P a l a e o z o i c r o c k s c r o p out o v e r a l a r g e p a r t of the 

F i n k e S h e e t a r e a . T h e s u c c e s s i o n i n c l u d e s about 3000 f e e t o f sands tone , c o n g l o m e r a t e , and 

s i l t s t o n e d e p o s i t e d in a t r a n s i t i o n a l e n v i r o n m e n t , w i t h M e s o z o i c m a r i n e sha l e a b o v e . T h e 

F i n k e G r o u p , P e r m i a n , and M e s o z o i c r o c k s i n c l u d e su i t ab l e r e s e r v o i r s and c a p - r o c k s f o r 

p e t r o l e u m m i g r a t i n g f r o m c o n c e a l e d L o w e r P a l a e o z o i c s o u r c e b e d s . C o n c e a l e d m a r i n e P e r m i a n 

s e d i m e n t s m a y a l s o be p r e s e n t . 

T h e a n t i c l i n e s e x p o s e d in the n o r t h e r n p a r t o f the K u l g e r a S h e e t a r e a and the 

n o r t h - e a s t e r n p a r t o f the A y e r s R o c k Shee t a r e a a r e b r e a c h e d in to the U p p e r P r o t e r o z o i c 

r o c k s , e x c e p t in the Moun t Sunday R a n g e , w h e r e thin s e q u e n c e s of C a m b r i a n d o l o m i t e , s i l t ­

s t o n e , and sands tone a r e e x p o s e d in the c o r e of the a n t i c l i n e . A s m a l l r e v e r s a l o f p lunge on 

the a x i s of the an t i c l i ne p r o d u c e s a s m a l l a r e a of c l o s u r e at the w e s t e r n end, but t h e r e i s 

a p p a r e n t l y no s u r f a c e c l o s u r e t o the e a s t . 

T h e g e o p h y s i c a l s u r v e y s of the s o u t h - e a s t e r n A m a d e u s B a s i n h a v e i n d i c a t e d 

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

p r e s s i o n in the sou the rn p a r t of the K u l g e r a S h e e t a r e a i s p r o b a b l y due t o the p r e s e n c e of t h i ck 

U p p e r P r o t e r o z o i c and o l d e r P r e c a m b r i a n r o c k s w h i c h a r e c o v e r e d by a thin v e n e e r of M e s ­

o z o i c and P a l a e o z o i c s e d i m e n t s . 

In the n o r t h e r n pa r t o f the K u l g e r a Shee t a r e a and the n o r t h - e a s t e r n p a r t o f the 

A y e r s R o c k s h e e t a r e a the a e r o m a g n e t i c s u r v e y i n d i c a t e s a dep th to m a g n e t i c b a s e m e n t of 

o v e r 10,000 f e e t , w i t h depths p o s s i b l y up t o 17,000 f e e t in p l a c e s . T h e o u t c r o p s of P a l a e o z o i c 

r o c k s account f o r on ly a f r a c t i o n of th i s i n f e r r e d t h i c k n e s s and the bulk of the s u c c e s s i o n 

p r o b a b l y c o n s i s t s o f P r e c a m b r i a n s e d i m e n t s . T h e t h i c k n e s s of the W i n n a l l B e d s , I n i n d i a 

B e d s , and B i t t e r S p r i n g s F o r m a t i o n cou ld e a s i l y account f o r t h i s t h i c k n e s s of s e d i m e n t s , and 

the p e t r o l e u m p r o s p e c t s depend on the po ten t i a l o f the B i t t e r S p r i n g s F o r m a t i o n . 

T h e a r e a s of p o s s i b l e th ick s e d i m e n t s n o r t h of the B l a c k H i l l R a n g e and in the 

s o u t h - e a s t e r n c o r n e r of the F i n k e S h e e t a r e a m a y w a r r a n t f u r t h e r i n v e s t i g a t i o n . T o the 

n o r t h o f the B l a c k H i l l R a n g e the g e o p h y s i c a l s u r v e y s i n d i c a t e a t h i c k n e s s of s e d i m e n t s 

p o s s i b l y e x c e e d i n g 10,000 f e e t . T h e a r e a i s c o v e r e d by f l a t - l y i n g s e d i m e n t s of the F i n k e 

G r o u p . T h e U p p e r P r o t e r o z o i c W i n n a l l B e d s d ip t o the n o r t h and m a y f o r m a b r o a d s y n c l i n a l 

s t r u c t u r e , but the age and t h i c k n e s s o f the o v e r l y i n g L o w e r P a l a e o z o i c s e d i m e n t s , i f p r e s e n t , 

a r e not k n o w n . O r d o v i c i a n s e d i m e n t s w e r e d e p o s i t e d as f a r south as Mount W a t t , w h e r e a thin 

r e m n a n t o f the S t a i r w a y Sands tone o v e r l i e s the W i n n a l l B e d s . T h i c k O r d o v i c i a n and p o s s i b l e 

C a m b r i a n s e d i m e n t s cou ld be p r e s e r v e d b e l o w the v e n e e r o f the F i n k e G r o u p s e d i m e n t s t o the 

no r th . 

In the s o u t h - e a s t e r n c o r n e r of the F i n k e Shee t a r e a t h e r e a r e o u t c r o p s of f l a t -

l y i n g C r e t a c e o u s and M e s o z o i c r o c k s and the a e r o m a g n e t i c s u r v e y i n d i c a t e s that the dep th 

to m a g n e t i c b a s e m e n t i s about 7000 f e e t . T h e na tu re of the s e d i m e n t s b e l o w the M e s o z o i c 
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r o c k s and u n d e r l y i n g p o s s i b l e P e r m i a n and F i n k e G r o u p s e d i m e n t s i s unknown, but they 

c o u l d c o n s i s t o f o l d e r P a l a e o z o i c s e d i m e n t s o r p e r h a p s a t h i c k m a r i n e f a c i e s of the P e r m i a n , 

T h e G r e a t A r t e s i a n B a s i n f a r t h e r e a s t m a y con ta in th ick m a r i n e s e d i m e n t s , but on ly the 

m a r g i n a l d e l t a i c and f l u v i a t i l e f a c i e s a r e e x p o s e d in the F i n k e Shee t a r e a . 

P h o s p h a t e D e p o s i t s 

P e l l e t a l p h o s p h a t i c b e d s h a v e b e e n found in the L a r a p i n t a G r o u p in m a n y p a r t s 

o f the A m a d e u s B a s i n , i n c l u d i n g the a r e a u n d e r d i s c u s s i o n . T h e r i c h e s t b e d s o c c u r in the 

S t a i r w a y Sands tone , w h i c h c r o p s out in m a n y p l a c e s , and p e l l e t a l phospha te b e d s w e r e found 

12 m i l e s n o r t h - e a s t o f Cur t in S p r i n g s h o m e s t e a d , and at s e v e r a l l o c a l i t i e s in the Mount Sunday 

R a n g e . T h e phospha te p e l l e t s a r e u s u a l l y p r e s e n t in c o a r s e p o o r l y s o r t e d sands tone , but in 

the M o u n t Sunday R a n g e l a r g e p e l l e t s a r e a l s o p r e s e n t in a c o n g l o m e r a t e 2 to 3 f e e t th ick at the 

b a s e o f the S t a i r w a y S a n d s t o n e . 

In the S t a i r w a y Sands tone , 12 m i l e s n o r t h - e a s t o f Cur t in S p r i n g s h o m e s t e a d , the 

phospha t e o c c u r s as g r e y p e l l e t s up t o 1 inch a c r o s s in a c o a r s e b e d of s ands tone . T h e p e l l e t s 

o c c u r in l e n s e s and can on ly b e t r a c e d l a t e r a l l y f o r a s h o r t d i s t a n c e . T h e phospha t i c b e d l i e s 

135 f e e t a b o v e the b a s e of the f o r m a t i o n , w h i c h has a t o t a l t h i c k n e s s of 152 f e e t , A b e d r i c h 

in p h o s p h a t i c b r a c h i o p o d s and s o m e w h i t e phospha t i c p e l l e t s o c c u r s 90 f e e t a b o v e the b a s e 

o f the f o r m a t i o n . 

In the M o u n t Sunday R a n g e the phospha te o c c u r s s i m i l a r l y as g r e y and b r o w n 

p e l l e t s in l e n s e s up t o 1 f o o t th ick in a c o a r s e s ands tone . T h e phospha te b e d i s about 230 

f e e t a b o v e the b a s e o f the f o r m a t i o n , w h i c h i s 350 f e e t th ick in s e c t i o n K W l at the e a s t e r n 

e n d o f the r a n g e . N o phospha te w a s r e c o r d e d in the m e a s u r e d s e c t i o n , a l though the c o a r s e 

s a n d s t o n e in w h i c h the phospha te p e l l e t s o c c u r can be i d e n t i f i e d . In addi t ion, l a r g e g r e y p h o s ­

pha te p e l l e t s o f f l a t t e n e d o v o i d o r i r r e g u l a r f o r m and up t o 4 i n c h e s a c r o s s o c c u r in the 

p o o r l y s o r t e d subangu la r c o n g l o m e r a t e at the b a s e o f the S t a i r w a y Sands tone in the M o u n t 

Sunday R a n g e . T h e p e l l e t s w e r e found in the b a s a l c o n g l o m e r a t e on ly at the w e s t e r n end of the 

r a n g e . T h i s i s the o n l y r e c o r d e d o c c u r r e n c e of phospha te in the b a s a l c o n g l o m e r a t e of the 

S t a i r w a y Sands tone , and p e l l e t s a r e a m o n g s t the l a r g e s t found in the A m a d e u s B a s i n . 

A n a l y s e s of s a m p l e s o f the S t a i r w a y Sands tone f o r phospha te g a v e the f o l l o w i n g 

r e s u l t s : 

S a m p l e N o . L o c a l i t y P 2 ^ 5 
( p e r c e n t ) 

K 2 8 A Mount Sunday R a n g e 4 .9 

( e q u i v . 11.6 p e r c e n t apa t i t e ) 

K 2 8 B " 4.6 

K 2 8 C " 4 .4 

K 2 0 A " 0,8 

K 2 2 » 0,5 

A R 7 5 0 N . E . A y e r s R o c k S h e e t a r e a 0,5 

T h e o r i g i n o f the phospha te d e p o s i t s i s d i s c u s s e d b y R a n f o r d , Cook , & W e l l s 

(1966) and B a r r i e ( 1 9 6 5 ) . 
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W a t e r Supply 

U n d e r g r o u n d W a t e r . In the n o r t h - e a s t e r n pa r t of the A y e r s R o c k Shee t a r e a 

and the n o r t h e r n p a r t o t the K u l g e r a Shee t a r e a the b e s t aqui fe r i s the c l ean p o r o u s sand of the 

M e r e e n i e Sands tone , and m o s t of the b o r e s in th is f o r m a t i o n y i e l d g o o d s u p p l i e s of po tab le 

w a t e r . G o o d s u p p l i e s a r e a l s o ob ta ined f r o m sand in the W i n n a l l B e d s . S o m e of the sandstone 

b e d s in the S t a i r w a y Sandstone and In india B e d s m a y a l s o be g o o d aqu i f e r s , but they have not 

b e e n t e s t e d . 

S e v e r a l b o r e s have b e e n sunk a long the chain of sa l t l a k e s e x t e n d i n g a c r o s s the 

s o u t h - e a s t e r n pa r t o f the A m a d e u s Bas in , but many of the b o r e s a r e e x t r e m e l y s a l i ne and 

unsu i tab le e v e n f o r c a t t l e . M a n y of the b o r e s w e r e sunk in the H o r s e s h o e Bend Shale o r in 

sands i n t e r b e d d e d w i t h the a l l u v i u m n e a r the sa l t l a k e s . In the K u l g e r a Shee t a r e a g o o d -

q u a l i t y w a t e r has b e e n ob ta ined f r o m s e v e r a l s h a l l o w b o r e s in a l l uv i a l d e p o s i t s and b e d s of 

t r a v e r t i n e s o m e d i s t a n c e f r o m the sa l t l a k e s . 

R o c h o w (1965) has a p p r a i s e d the g r o u n d w a t e r po ten t ia l in the F inke Shee t a r ea . 

T h e m a i n a q u i f e r s a r e the De S o u z a Sandstone and the L a n g r a and C r o w n Po in t F o r m a t i o n s . 

R o c h o w has d i v i d e d the a r e a in to f i v e zones as shown in F i g u r e 14. T h e ma in f e a t u r e s of t hese 

z o n e s a r e as f o l l o w s : 

Zone 1. T h e aqui fe r i s the De Souza Sandstone and the p i e z o m e t r i c s u r f a c e i s 470 

f e e t a b o v e the s e a l e v e l . G r o u n d w a t e r o c c u r s a f ew fee t b e l o w the b a s e of the R u m b a l a r a 

S h a l e . 

Zone 2. T h e a q u i f e r s a r e the De Souza Sands tone and the C r o w n Po in t F o r m a t i o n ; the 

t w o f o r m a t i o n s p r o b a b l y f o r m a s i n g l e l a r g e aqu i f e r . T h e p i e z o m e t r i c s u r f a c e i s about 470 

t o 500 above s e a l e v e l , and the s a l i n i t y of the w a t e r r a r e l y e x c e e d s 1000 ppm. T h e depth 

at w h i c h w a t e r i s s t r uck i s about 500 f ee t b e l o w s u r f a c e . 

Zone 3. T h e aqui fer i s the L a n g r a F o r m a t i o n , m a i n l y the sands tone in the uppe r pa r t 

of the f o r m a t i o n . T h e p i e z o m e t r i c s u r f a c e i s 700 to 800 f e e t above s e a l e v e l and the depth at 

w h i c h w a t e r i s s t r uck i s v a r i a b l e . 

Zone 4. T h e L a n g r a Sandstone i s the m a i n aquifer , but the w a t e r is h igh ly s a l i n e . 

T h e on ly l i k e l y f r e s h w a t e r a r e a s a r e those wi th l o c a l r e c h a r g e . S o m e s u c c e s s f u l b o r e s have 

b e e n sunk on o r n e a r h i l l s and r i s e s . T h e a q u i f e r s in the U p p e r P r o t e r o z o i c r o c k s a r e s a l i n e . 

T h e depth at w h i c h w a t e r i s s t r uck i s v a r i a b l e . 

Zone 5. L o c a l a q u i f e r s a r e p r e s e n t in g r a n i t e , s e d i m e n t s of the F inke Group , and 

a l l u v i u m a long the l a r g e w a t e r c o u r s e s . T h e p i e z o m e t r i c s u r f a c e i s usua l ly sha l low, f r o m 

about 50 to 30 f e e t . 

T h e R u m b a l a r a Shale y i e l d s sa l ty w a t e r f r o m l o c a l a q u i f e r s . N o e x t e n s i v e 

a q u i f e r s a r e p r e s e n t in the H o r s e s h o e Bend Shale and b o r e s in th is f o r m a t i o n y i e l d sal t w a t e r . 

Sa l t w a t e r i s known in the F inke R i v e r in a r e a s ou t s ide the o u t c r o p of the L a n g r a F o r m a t i o n , 

s o t h e r e m a y be a c o m b i n a t i o n of r e c h a r g e into and outf low f r o m o u t c r o p s of the L a n g r a 

F o r m a t i o n , d e p e n d i n g on the pos i t i on of the p i e z o m e t r i c s u r f a c e . T h e P o l l y C o n g l o m e r a t e 

p r o b a b l y a l s o con ta ins sa l t w a t e r un less t h e r e i s suf f ic ien t r e c h a r g e , but no w a t e r - b o r e s have 

p e n e t r a t e d th is f o r m a t i o n . 
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F i g . 14. G r o u n d w a t e r zones in the Finke Sheet a r e a (after Rochow, 1965). 
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W o o l l e y (1964) g i v e s a r e g i o n a l a p p r a i s a l of the w a t e r r e s o u r c e s in the sou th ­

e a s t e r n p a r t o f the N o r t h e r n T e r r i t o r y . H e s t a t e s that the a q u i f e r s o c c u r in U p p e r P a l a e o z o i c , 

P e r m i a n , and M e s o z o i c r o c k s . T h e a v e r age depth of b o r e s i s about 550 f e e t and the p i e z o m e t r i c 

s u r f a c e about 300 f e e t . T h e a q u i f e r s in the F i n k e G r o u p , p a r t i c u l a r l y the l o w e r s a n d s t o n e 

unit, h a v e w a t e r w i t h a s a l i n i t y r a n g i n g up to 130,000 ppm, w h i l s t the P e r m i a n r o c k s y i e l d 

g r o u n d w a t e r w i t h a s a l i n i t y g e n e r a l l y l e s s than 3000 p p m . T h e D e S o u z a Sands tone a l w a y s 

y i e l d s g o o d w a t e r and i s u t i l i z e d in the s o u t h - e a s t e r n p a r t of the F i n k e Shee t a r e a . T h e 

R u m b a l a r a Sha l e y i e l d s w a t e r unfit f o r the use of s tock . 

S u r f a c e W a t e r . N a t u r a l s u r f a c e w a t e r s inc lude p o o l s in the l a r g e r w a t e r c o u r s e s , s m a l l 

s p r i n g s , and a f e w r o c k h o l e s . 

T h e s a l t w a t e r ob t a ined f r o m the a l l u v i u m in the F i n k e R i v e r and in w a t e r h o l e s 

in the s t r e a m b e d i s g e n e r a l l y d e r i v e d f r o m the ou t f low of g r o u n d w a t e r f r o m the L a n g r a 

F o r m a t i o n . In a c r e e k cut t ing th rough the B l a c k H i l l R a n g e w e s t o f H o r s e s h o e B e n d h o m e s t e a d 

a s a l t s p r i n g i s s u e s f r o m the L a n g r a F o r m a t i o n . A s a m p l e of the s a l t s f r o m the s t r e a m b e d 

w a s found t o c o n t a i n : 

P e r c e n t 

C h l o r i d e 

Sulphate 

N i t r a t e 

S o d i u m 

P o t a s s i u m 

C a l c i u m 

M a g n e s i u m 

W a t e r i n s o l u b l e s 

C a r b o n d i o x i d e 

30 ,1 

13.7 

N i l 

19.5 

0.40 

0.75 

0,90 

18.9 

0.04 A n a l y s t : I , F r a n c i s , 

A . M . D , L . 

R o c k h o l e s w i t h f r e s h w a t e r o c c u r in the P o l l y C o n g l o m e r a t e at H o r s e s h o e 

Bend , and s e v e r a l r o c k h o l e s a r e p r e s e n t in the g r a n i t i c r o c k s in the sou the rn and s o u t h - e a s t e r n 

p a r t of the K u l g e r a S h e e t a r e a . S p r i n g s a r e known in the s a m e p a r t s of the K u l g e r a shee t a r ea , 

and t h e r e a r e a l s o a f e w in the a r e a o f the s a l t - l a k e cha in in the c e n t r a l pa r t o f the S h e e t a r e a . 

S e v e r a l w e l l s and b o r e s have b e e n sunk n e a r the s p r i n g s . 

E a r t h d a m s have b e e n c o n s t r u c t e d on s e v e r a l of the c a t t l e s t a t ions , p a r t i c u l a r l y 

in the F i n k e S h e e t a r e a . In 1963, m o s t of the d a m s w e r e d r y , b e c a u s e of the p r o l o n g e d p e r i o d 

of l o w r a i n f a l l . E r o s i o n o f the w a l l s of the d a m s and in take c h a n n e l w a y s l e a d s t o s i l t a t i o n of 

the d a m s , p a r t i c u l a r l y n e w l y m a d e d a m s bu i l t of f ine u n c o m p a c t e d sand. N e v e r t h e l e s s , e a r t h 

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

w h e r e the a q u i f e r s y i e l d p o o r supp l i e s , o r the w a t e r i s s a l t y . 

Y e l l o w O c h r e 

Y e l l o w o c h r e d e p o s i t s o c c u r n e a r the b a s e of the R u m b a l a r a S h a l e n o r t h - e a s t 

of the R u m b a l a r a R a i l w a y S i d i n g . T h e d e p o s i t s h a v e b e e n m i n e d at the R u m b a l a r a o c h r e 

m i n e s ( Y e l l o w Q u e e n and Y e l l o w K i n g ) n e a r Moun t De S o u z a . T h e f o l l o w i n g d e s c r i p t i o n of the 

d e p o s i t i s s u m m a r i z e d f r o m S u l l i v a n & O p i k (1951) . 

T h e o c h r e o c c u r s in a band 1^ t o 4 f e e t th ick and a v e r a g e s 2 j f e e t th ick . T h e 

g o l d e n - y e l l o w o c h r e c o n t a i n s 45 to 55 p e r c e n t F e ^ O ^ , and the o t h e r m a i n cons t i t uen t i s 

k a o l i n w i t h a f e w f ine g r a i n s of q u a r t z and f l a k e s of m u s c o v i t e . I t has a s p e c i f i c g r a v i t y of 
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3 .33 . T h e o c h r e i s u n d e r l a i n by a b e d of l i m o n i t e 1 to f e e t th ick w h i c h con ta in s 60 to 70 

p e r c e n t F e O , 
2 o 

T h e d e p o s i t w a s under a m i n i n g l e a s e t o the A u s t r a l i a n U n i t e d P a i n t C o . L t d , 

w h o t o o k the e n t i r e output. T h e to t a l p r o d u c t i o n w a s 7875 tons up t o the t i m e o f the c l o s i n g 

o f the m i n e in 1951 . I t i s e s t i m a t e d that the p o s s i b l e r e s e r v e s a r e 25,000 t o 30,000 tons of 

o c h r e i f the band m a i n t a i n s i t s t h i c k n e s s th rough the m e s a , O t h e r d e p o s i t s o f unknown 

e x t e n t o c c u r 12 m i l e s s o u t h - w e s t of the R u m b a l a r a o c h r e m i n e s , 

O p i k ( in S u l l i v a n & Opik , 1951) s a y s the o c h r e has the f e a t u r e s of a s e d i m e n t . 

I t i s the b a s a l b e d o f the m a r i n e C r e t a c e o u s s e q u e n c e and i s p r o b a b l y a s e d i m e n t a r y i r o n 

o r e f o r m e d b y C r e t a c e o u s m i c r o - o r g a n i s m s c o m p a r a b l e to the R e c e n t L e p t o t r i x o c h r a c e a , 

E v a p o r i t e s 

T h i n d e p o s i t s o f e v a p o r i t e s a r e p r e s e n t in the l o n g chain of sa l t l a k e s w h i c h 

e x t e n d s f r o m the n o r t h - e a s t c o r n e r o f the A y e r s R o c k Shee t a r e a t o n e a r the e a s t e r n e d g e 

o f the K u l g e r a Shee t a r e a . T h e l a k e s a r e a con t inua t ion of the L a k e A m a d e u s cha in . 

T h e e v a p o r i t e s c o n s i s t m a i n l y of h a l i t e . Odd l o t s of sa l t a r e m i n e d n e a r C u r t i n 

S p r i n g s h o m e s t e a d and s o l d in A l i c e S p r i n g s . T h e p r o p o r t i o n of s a l t s in the l a k e s i s h i g h e s t 

in the w e s t . T h e l a k e s n e a r E r l d u n d a h o m e s t e a d a r e f i l l e d m a i n l y w i t h s i l t and c l a y w i t h o n l y 

m i n o r amount s of e v a p o r i t e s . 

T w o s a m p l e s of the e v a p o r i t e s ( K 8 A and K 3 0 ) f r o m the c r u s t of the sa l t l a k e s in 

the K u l g e r a S h e e t a r e a w e r e a n a l y s e d . S a m p l e K 8 A w a s c o l l e c t e d n e a r P u l c u r a W e l l , and 

s a m p l e K30 i s f r o m n e a r M i g u r a W e l l about 5 m i l e s t o the e a s t . T h e m e t a l s d e t e c t e d b y 

f l a m e p h o t o m e t e r i n c l u d e s o d i u m , p o t a s s i u m , c a l c i u m , m a g n e s i u m , and s t r o n t i u m . T h e a c i d 

r a d i c a l s d e t e c t e d in s a m p l e K 8 A w e r e abundant sulphate , m i n o r c h l o r i d e , and l e s s than 1 p p m 

o f b o r a t e , and s a m p l e K 3 0 w a s found t o con ta in abundant c h l o r i d e , m i n o r su lphate , and l e s s 

than 1 p p m b o r a t e . 

A n a l y s e s o f the c o m p o n e n t f r a c t i o n s of the s a m p l e s g a v e the f o l l o w i n g r e s u l t s : 

C o m p o n e n t W e i g h t M i n e r a l s found by X - r a y 

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

K 8 A 

S o l u b l e in H 2 0 

S o l u b l e in HC1 

I n s o l u b l e 

48 .12 T h e n a r d i t e N a 2 S O 4 ( 9 0 % ) 

H a l i t e N a C l (10%) 

1.46 A n h y d r i t e C a S 0 4 

50,41 Q u a r t z sand, c l a y , and l i m o n i t e 

K 3 0 

S o l u b l e in H ^ 

S o l u b l e in HC1 

I n s o l u b l e 

70 .45 H a l i t e N a C l 

4 .11 A n h y d r i t e C a S 0 4 

25.50 Sand, c l a y , and l i m o n i t e 

A n a l y s t : I . R . P o n t i f e x , S. B a k e r , and N . L e R o u x , B M R l a b o r a t o r y . 
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E v a p o r i t e s a l s o o c c u r in s o m e of the sa l t p o o l s in the F i n k e R i v e r and s o m e 

o f i t s s m a l l t r i b u t a r i e s . M o s t o f the s a l t s in the r i v e r s and c r e e k s a r e d e r i v e d f r o m s p r i n g s 

i s s u i n g f r o m the L a n g r a F o r m a t i o n . A s m a l l s t r e a m f l o w i n g south th rough the B l a c k H i l l 

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

su lpha te . 
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S E C T I O N S , PERTAOORRTA GROUP 
P L A T E 7 

1 
3 

2? 

2 U I j 
- 261 3 I 

White and y e l l o w , weathers dark orange-brown, 
in p laces 3tained b l ack , some poor ly sorted 
wi th a few angular quartz grains up to 
in coarse sand 

Shale , p ink, two 2" beds 

Shale , pink and y e l l o w 

Coarse sandstone, poo r ly sor ted , few 
th in lenses of f i n e angular conglomerate 

S i l t predominant, f i n e quartz conglomerate 
with subangular gra ins 
Grey, poor ly bedded; some pipe-rock 
and weathered out c lay p e l l e t s 
Coarse conglomerate at base 

^ Y e l l o w and pink; even-grained ( coarse angular 
sand l ense s ; some pebbles 

KW 2 
t Sunday Rang* 

K1/5I2S 

27S 3 

2698' 

Cream and wh i t e ; c lay p e l l e t s abundant 
in part 

Mostly obscured. Some red-brown shale 
and f i n e orange-brown sandstone in rubble 

Sandstone 
Thin t o medium beds; orange-brown; 
s i l t y ; s l i g h t l y ca lcareous 

Silt3tone 
Red-brown, purple-brown, grey-green 

STOP 

77-O'F 

Red-brown, and gray-green 

Crey; some chert nodules o o l i t i o in part 

Pp^E^J —Red-brown, in p laces purpl ish 

EsVfcSl Wel l sor ted; o a l o i t e geodes 

Grey; small chert nodules If!.'] s 
.1.1. Ill 

0 !*SA/-"^/^J 
alluvium 

Scree s lopes 

Clean, f r i a b l e , forms l e d g e , 
moderate to poor so r t ing 

S i l t s t o n e 
Sandstone, w h i t e , grey, and 
pa le g r ey -g reen , s i l t y 

[=, Grey-brown, weathers orange aid dark brown, 
f r i a b l e , c lean , forms small ledge 

Orange-brown, f r i a b l e , w e l l so r t ed , 
in p laces p o o r l y sor t el , wi th th in coarse 
sandstone and f i n e conglomerate beds 

\ _ Mainly rubble , some outcrops 
Orange-brown, f r i a b l e w e l l sorted sandstone 

Mainly rubble , many pebbles de r ived 
from conglomerate 

\ 

Orange-brown fresh and weathered, f r i a b l e . 
Wel l sor ted \ 

REFERENCE FOR COLUMNAR SECTIONS 

A W 

A A A A A 

A A A 
A A 

GRAIN-SIZE 
Shale f f ine 0.12 - 0.25 mm 

m medium 0.25 - 1.0 mm 
S i l t s t o n e c coarse 1,0 - 2 .0 mm 

Sandstone 
vc v e r y coarse 2,0 - 4.0 mm 

Sandstone 
v e r y coarse 2,0 - 4.0 mm 

Coarse sandstone - Fine conglomerate 4.0 - 16.0 mm 

f i n e conglomerate Pebble conglomerate $ - 2j- inches 

Conglomerate Cobble conglomerate 2 - ^ - 1 0 inches Conglomerate 
Boulder conglomerate 10 inches 

E r r a t i c s S i S i l i c i f i e d 
E r r a t i c s S i S i l i c i f i e d 01 Olaucon i t io 

Chert Pe Ferruginous F l Fe ldspa th ic 
Mi Micaceous Ha Pseudomorphs of 

Limestone Ca Calcareous h a l i t e 
Kl K a o l i n i t i c P Phosphatic 

S i l t y l imestone G Gypsum 

Sandy limestone BEDDING 
Very th ick 40 inches 

Dolomite Thick 12-40 inches 

Brecc ia 
Medium 4-12 inches 

Brecc ia Thin Brecc ia 

— 
Thin 0.4-4 inches 

Burrows 
Laminate 
Cross-bedded 

0.4 inches 

Scour and f i l l % Cross-laminated 
Graded bedding 

Convolute Undulate 
Slumped 

Load cast Ripp le marks - wave 
/ V I Ripp le marks - current 

Chewed up by organisms X 
0 

Tracks and t r a i l s 
O o l i t e s 

3 ? 

© Macrofoss i l 
M6/5556 Sheet ,run, and photo number pp. P r i n c i p a l point o f photograph 

Gaps in columnar sec t ions are concealed areas 

\ 
S i l t s t o n e and sha le , purple-brown and 
g reen , micaceous, f i n e shale and 
s i l t p e l l e t s near top^ of i n t e r v a l 
Sandstone, brown and orange-brown, f i n e , 
s i l t y , th in to medium-bedded, 
micaceous in par t 

\ 

\ 
Mi Red-brown, purple and green, 

w e l l bedded \ KW S 
,Mt Sunday Rang* 

K1/5I2* 

Stairway Smndstona 
UXiXtQ^ Contact i s marked by laminae of manganese 

and l imoni t e 
_ Red-brown, grey-brown, and g ray-green , 

w e l l s o r t e d ^ ^ 

Some poor outcrops o f red-brown^ 
s i l t s t o n e in creek beds 

Pale g r e y s , weathers cream, 
o o l i t i o in part y ^ 

Pale g r e y , weathers cream, 
thin-bedded 

Concealed 

1' bed dolomi te near centre of i n t e r v a l 
_ "̂"and oJ ia t top 
= Grey, w3athers__medium-bedded 

Mi Red-brown s i l t s t o n e , and__grey-green shale 
Thin bed, g rey f i n e sands tone^__^^ 

Rubble — 
— Grey, weathers medium-bedded-

Grey, g r ey -g reen , purple-brown, red^-brown 
Minor th in B E D 3 o f f i n e — ^ 
orange-brown sandstone 

KW + 
Mt Sunday Rang* 

K1/5I24 _± Grey, weathers orange-brown, poo r ly so r t ed , angular 
Grey-green , worm t r a i l s , small Cruaiana, 
interbedded f i n e , w e l l sor ted 
White f r i a b l e sandstone at top i n t e r v a l 
Angular, poo r ly so r t ed , fragments to \ " , 
l i m o n i t i o l a y e r s , manganese concret ions 
Quartz pebbles up t o 2" across , subangular, 
poor ly so r t ed , phosphatio wi th g rey nodules 
Scree of s i l t s t o n e , grey-brown, g r ey -g reen , 
purp l i sh , thin-bedded, micaceous in part 
Scree of thin-bedded grey s i l t s t o n e 
Light g r e y , weathers grey-brown and thick-bedded 

Rubble wi th fragments of red-brown s i l t s t o n e 

= L igh t g r e y , weathers medium grey-brown; 
th ick bedded 
Poor outcrop, red-brown. Fragments of 
orange-brown s i l t y sandstone in scree 

G 5 3 / A 6 / 1 
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KW 8 
12 MITTS NE of CUHIN SPRINGS 

AIU/5I5I 

$7« 
670' 

White, weathers pale brown, well sorted, 
clean, kaol in i t io 

Yellow, poor exposure • 
Concealed "~" 
White, poor exposure 

Concealed 

VF Ca 

t SI 

CA 

Thin bed of sandstone 

Conceal ed 

Red-brown, grey 
Concealed 
Fragments, poorly sorted sand, 
quartz grains up to 2 mm 
Crey, pink, and brown 

= Low r idge 

Grey, pink and brown 

= Platy, grey and pink; ha l i t e pseudomorphs 
Concealed 

= Platy sandstone 
Concealed 

Weathered-out pe l le t s 

= Poor exposure 

Concealed 

Pink; interbed3 grey dolomite 
Concealed 
Grey; thin interbeds grey f ine dolomite 

Concealed 

Rubble of Stairway Sandstone 

Concealed 

I cz Weathered - out clay pe l l e t s ~~ 
Concealed 

F SI •* c White, tough 

= White, f r i a b l e 

Rubble 

« = White, weathers grey; poor outcrop; f r i a b l e 

SI = White 
Concealed 

SI White, many gastropods 
Concealed 

tjt White, wel l sorted, some pipe-rock 

Concealed 

KW K) 
12 MILES NE OF CuHin SPRINGS 

AW/5152 y 

i Stokes Formation 

73 at . u 

Inindia Beds 

White, poorly sorted, weathers pale brown; 
lenses coarse angular sand 

SI * = 
? <= 

SI * = 
P 51 s = 

A 

Poorly sorted 
White 
Well sorted; r ich in phosphate pellet3 
White; pipe-rock 
Cream and yellow (some green) , poorly bedded, 
s i l t y , f r i a b l e , poorly exposed 
White / 
White; abundant weathered-out clay p e l l e t s , 
phosphatic brachiopods, few pelecypods; phosphate pe l l e t s 

>~Tough / 
^ - V - W h i t e , tough, well sorted 

Hlhite, f r i a b l e , s i l t y 
^ ^ W h i t e , poorly bedded, wel l sorted; 
- "\ few weathered-out clay pe l l e t s 

\Whi te , f r i a b l e , s i l t y , poor exposure 
* White, poorly sorted, poor exposure, abundant pipe-rock 

c White, tough, weathers grey 

^ White, weathers orange-brown, poorly sorted, 
a quartz pebbles at base; Diplocraterlon at 19' 

ffl/'ffi' Inindia Beds w o r m m a r l c 3 pipe-rock in basal 16' 

ERLDUNDA RANG* 
K2/5057 

( W W 

552 

1% 

Scree 

-White, f r i a b l e \ 
A-Pui-plish brown, f r i a b l e 

Vi-Purplish red to s l ight ly greenish 
_//rPale green to white, blocky 

/A-Dark purple \ 
~J[r?ala cream, wel l sorted, poorly bedded, f r i a b l e 
=j*-White, wel l sorted, clean, blocky 

Jj-White, very f r i a b l e , almost non-bedded, fractured and flaky 
X-Pale yel low, well sorted, moderately wall rounded, 
zl moderately tough, blocky, porous 

c ^ P a l e purple, wel l sorted, porous, f r i a b l e 

= Purplish cream, poorly to moderately well sorted, f r i a b l e 

i« KL 
MI 

\ 

Purplish crean, poorly to moderately well sorted, f r i a b l e 
-Pale purplish brown, poorly rounded, well sorted, porous, 

poorly bedded, moderately f r i a b l e , blocky 
^Pink, white, and cream, convoluted, platy, f r i a b l e 
vBrown, poorly sorted, well rounded, very porous, ce l lu lar 
\ ) f f - w h i t e , poorly to moderately well sorted, well rounded, 

r-g\Kritty, abundant clay pe l le ts in some beds 
g . \Te l low-whi te , poorly sorted, moderately well rounded, 

77«A\granular and g r i t t y , moderately tough 
i /J»ellov \ \ 

W e l l o w , we l l sorted, poorly bedded, f r i a b l e , blocky, with Cruziana 
it c . .yMottled white, pink, and yellow 

VWhite \ 
« * c ^ j 0 t t l e d yellow and yellow-brown, poorly sorted, well rounded 

^-Mottled yellow, red, and white, poorly bedded N , ^ 

White and yellow, clean, blocky, with some l a m i n a e ^ 
of granule conglomerate 

White (some pink and y e l l o w ) , well sorted, poorly rounded, 
clean, sl ickansided, blocky 

^ N = Red-brown, pink, and orange, toug 
MI 3 Yellow-cream and orange 
SI = = White, well sorted, f ine 
M ' = N Red-brown, tough, well bedded 

KL 
KL 
KL 

\ 
: Red-brown, unsorted, g r i t t y , d ir ty , with granules and pebbles 
z Red-brown, wel l sorted, tough, d ir ty 
"^Red-brown, platy 
v-Purpl i sh , f a i r l y well sorted, porous 
"y-Poorly sorted, with granules 
^Purplish, f a i r l y well sorted, f r i a b l e 

KL ± Poorly sorted, porous, d ir ty 

\ 

KL MI 
KL MI 

Red, pinkish, brown, porous, f r i a b l e , d ir ty; pebbles, 
and cobbles of s i l i c i f i e d Winnall Beds and reef quartz 

Red-brown, poorly sorted and rounded, porous, dirty 
Reddish brown, wel l sorted, very dirty 

M" = Red-brown 
= Reddish, grey-brown, poorly sorted, well rounded 

Bitter Springs Formation 

KW 1 
MT SUNDAY RAN§« 

K1/5126 
alluvium 

236 290' 

P L A T E 8 

Si ltstone; red-brown, pink, some green, we l l sorted, 
b i o t i t i c and sandy in part 
Sandstone; grey-green 

Probably s i l ts tone 

White, weathers orange-brown 

As below, poor exposure 

White, weathers orange and dark orange-brown 

Moderately and poorly sorted 

White and pink, weathers orange-brown, s i l t y , poor exposure 

White, pink, and purple s i l tstone and white kao l in i t io 
sandstone exposed in nearby creek bed 

= Well sorted, i rregu lar olay p e l l e t s and streaks 

Concealed 
• Si t = Purple-brown, abundant weathered-out olay p e l l e t s , 

many small pelecypods 
Concealed 
1* bed s i l i c i f i e d sandstone at 2$6'\ skeletal texture 
with weathered out clay pel le ts 

* White, weathers orange-brown, poorly bedded; 
small i r r e g u l a r olay pe l l e t s , and clay streaks; Diplocraterion| 

= White, weathers orange, s i l ty , poorly bedded, 
well sorted; few small clay pe l le t s 
Poorly sorted, weathers pale brown, poor exposure 

= White, well sorted 
- Weathers yellow-brown, poorly sorted; clay fragments 

- Yellow and white, poorly bedded, moderately well sorted 
to v e i l sorted 

i c Interbedded white, grey, and pink, s i l t y , poorly sorted; 
beds r ich in nanti loida 

= White, well sorted 

d Yellow, weathers dark orange-brown, f r i a b l e , moderately 
well sorted, angular quartz up to i" in upper part 

a c Yellow, weathers dark orange-brown, f r i a b l e 
= Yellow 

r White, weathers yellow and orange-brown, f r i a b l e 

Sandstone; abundant quartz pebbles up to 

Pertaoorrta Group 
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ANNUAL CHANGE VJO'E B 

( Cainozoic units omitted from sections ) 

B Reconnaissance , traverses jnd air-photo interpretation 

C Air-photo interpretation only 
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Stokes Formation 

Stairway Sandstone 
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Red-brown silty sandstone ond white cross-bedded sandstone 

Shale and siltstone, some fossiliferous dolomite at base 
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C A M B R I A N Pertaoorrta Formation 
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Pebble conglomerate 

Conglomerate; arkose at Ayers Rock possible lithological variant 

Fine siliceous sandstone and dark brown siltstone, minor con­
glomerate 

Red-brown and white siltstone, chert, sandstone, pebbly siltstone, 
thin beds of dolomite 

Dark grey dolomite 

Grey phyllite and quartz-senate schist 

Schistose quartzite 

Gneiss with schist and amphibolite 

Granite 

Geological boundary 

— Anticline, showing plunge 

— Syncline, showing plunge 

- Overturned anticline 

Where location of boundaries, folds and faults is approximate, line is broken; 

where inferred, queried: where concealed, boundaries and folds are dotted, 

faults are shown by short dashes 
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Trend lines 

/ v j ^ > ^ joint pattern 
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Strike and dip of foliation, unmeasured 
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