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Piccadilly and Clarke River Formations, began in the upper Middle Devonian. The succession 
consists of both continental and epicontinental marine sediments, some of which contain rich faunas. 
A period of non-deposition, caused by slight uplift, warping, and granite intrusion (Oweenee Granite) 
occurred in the late Lower Carboniferous. This was followed by intermittent acid vulcanicity, sedi­
mentation, and granite intrusion, extending from the late Middle Carboniferous to the Carboniferous/-
Permian boundary. The volcanics and sediments of this cycle constitute the Sybil Group, Ellenvale 
Beds, the St James, Percy Creek, and Tareela Volcanics, the Insolvency Gully Formation, and several 
unnamed units. 

A further cycle of volcanics and granite, which included the third late Palaeozoic epoch of granite 
intrusion, followed with little interlude in the Lower Permian. 

At least two cycles of Cainozoic sedimentation and deep weathering are recognized, in the early 
Tertiary and in the late Pliocene to Pleistocene (unnamed units, Campaspe Beds, Sellheim Formation, 
Lassies Creek Gravels). There are extensive flows of late Pliocene to Pleistocene olivine basalt (Nulla 
Basalt), and a basalt flow which may be Recent in age (Toomba Basalt). The lacustrine deposits asso­
ciated with the Toomba Basalt commonly contain diatomaceous earth. The thick accumulations of 
silt and sand in the flood-plains of major streams are commonly deeply incised. 

The most important economic deposit is the limestone quarried at Calcium for the manufacture of 
cement. Appreciable amounts of tin have been mined in the Ewan district, but production has been 
small in comparison with other tinfields in north Queensland. Some wolfram has been mined at 
Ollera Creek, and a little copper, gold, silver-lead, and iron ore have also been produced. 
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SUMMARY 

The T o w n s v i l l e 1 :250 ,000 Sheet a r e a w a s m a p p e d b e t w e e n 1960 and 1963 by the G e o ­
l o g i c a l S u r v e y of Q u e e n s l a n d and the C o m m o n w e a l t h B u r e a u of Minera l R e s o u r c e s . 

The a r e a c o n t a i n s a w i d e v a r i e t y of i g n e o u s , s e d i m e n t a r y , and m e t a m o r p h i c r o c k s . 
The r e s u l t s of i s o t o p i c dat ing , w h i c h m a i n l y b e c a m e a v a i l a b l e a f ter the g e o l o g i c a l m a p w a s 
p r i n t e d , h a v e m a t e r i a l l y c o n t r i b u t e d to k n o w l e d g e of the g e o l o g i c a l h i s t o r y . The o l d e s t 
r o c k s a r e m e d i u m - g r a d e r e g i o n a l m e t a m o r p h i c s (Running R i v e r M e t a m o r p h i c s and A r g e n ­
t ine M e t a m o r p h i c s ) w h i c h a r e P r e c a m b r i a n o r e a r l y P a l a e o z o i c . T w o r o c k u n i t s in the 
s o u t h a r e b e l i e v e d to be of C a m b r i a n o r e a r l y O r d o v i c i a n a g e . A l a r g e batho l i th , the 
R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , w a s in truded m a i n l y in the Middle O r d o v i c i a n . A th ick 
s e q u e n c e of S i l u r i a n to p o s s i b l y e a r l y D e v o n i a n s e d i m e n t s and m i n o r v o l c a n i c s (Kangaroo 
H i l l s F o r m a t i o n , T r i b u t e H i l l s S a n d s t o n e , G r e e n v a l e F o r m a t i o n , and Ewan B e d s ) w a s l a i d 
down in the K a n g a r o o H i l l s Trough in the n o r t h w e s t . A s e c o n d i n t r u s i v e e p i s o d e of the 
R a v e n s w o o d G r a n o d i o r i t e C o m p l e x w a s a c c o m p a n i e d o r s h o r t l y s u c c e e d e d by the p o s t -
t e c t o n i c L o l w o r t h Igneous C o m p l e x , i n l i e r s of w h i c h a r e thought to o c c u r at the s o u t h e r n 
e d g e of the a r e a . T h e s e i n t r u s i o n s w e r e a s s o c i a t e d wi th a m a j o r o r o g e n y in the L o w e r 
D e v o n i a n , in w h i c h the r e g i o n b e c a m e e s t a b l i s h e d a s p a r t of the A u s t r a l i a n c r a t o n . 

The n e x t s e d i m e n t a r y c y c l e , c o m p r i s i n g the Fann ing R i v e r Group , the D o t s w o o d , 
M y r t l e v a l e , L o l l y p o p , and Hardwick F o r m a t i o n s , the G a m e Hil l and Star B e d s , and the 
P i c c a d i l l y and C l a r k e R i v e r F o r m a t i o n s , began in the upper Middle D e v o n i a n . The s u c c e s ­
s i o n c o n s i s t s of both cont inenta l and e p i c o n t i n e n t a l m a r i n e s e d i m e n t s , s o m e of w h i c h c o n ­
ta in r i c h f a u n a s . A p e r i o d of n o n - d e p o s i t i o n , c a u s e d by s l i g h t upl i f t , w a r p i n g , and g r a n i t e 
i n t r u s i o n ( O w e e n e e G r a n i t e and u n n a m e d g r a n i t e ) o c c u r r e d in the l a t e L o w e r C a r b o n i f e r o u s . 
T h i s w a s f o l l o w e d by i n t e r m i t t e n t a c i d v u l c a n i c i t y , s e d i m e n t a t i o n , and g r a n i t e i n t r u s i o n , 
e x t e n d i n g f r o m the l a t e Middle C a r b o n i f e r o u s to the C a r b o n i f e r o u s / P e r m i a n b o u n d a r y . 
T h e v o l c a n i c s and s e d i m e n t s of th i s c y c l e c o n s t i t u t e the Sybi l Group , E l l e n v a l e B e d s , the 
St J a m e s , P e r c y C r e e k , and T a r e e l a V o l c a n i c s , the I n s o l v e n c y Gul ly F o r m a t i o n , and 
s e v e r a l u n n a m e d u n i t s . 

1 





INTRODUCTION 

The T o w n s v i l l e 1:250,000 Sheet a r e a i s bounded by la t i tudes 1 9 ° S . and 2 0 ° S . and by 
l o n g i t u d e s 1 4 5 ° 3 0 ' E . and 1 4 7 ° E . The a r e a w a s mapped by g e o l o g i s t s of the D i s t r i c t 
G e o l o g i s t s ' s Off ice , C h a r t e r s T o w e r s , in 1 9 6 0 - 6 2 , and by a joint f ie ld party f rom the 
G e o l o g i c a l Survey of Queens land (GSQ) and the C o m m o n w e a l t h Bureau of Minera l 
R e s o u r c e s (BMR) in 1963 . The p r e l i m i n a r y r e s u l t s of th i s s u r v e y w e r e p r e s e n t e d in an 
unpubl i shed BMR R e c o r d (Record No. 1 9 6 5 / 1 5 9 ) under the s a m e t i t le and authorsh ip a s 
t h i s R e p o r t . The mapping w a s p a r t of a s u r v e y of the T o w n s v i l l e , Hughenden, C h a r t e r s 
T o w e r s , A y r , Bowen, and P r o s e r p i n e 1:250,000 Sheet a r e a s ( s e e F i g . 1) . 

The a r e a i s c o v e r e d by p l a n i m e t r i c m a p s at a s c a l e of 4 m i l e s to 1 inch , and par t ly 
by m a p s at 2 m i l e s to 1 inch and p a r i s h m a p s at 40 c h a i n s to 1 inch . Al l the m a p s a r e 
a v a i l a b l e at the D e p a r t m e n t of Publ i c Lands , B r i s b a n e . Contoured topographic m a p s at 
1 :100 ,000 s c a l e , s o m e at 1 :50 ,000 , and one at 1:250 ,000 s c a l e w e r e pub l i shed by the Royal 
A u s t r a l i a n Survey C o r p s in 1965 and 1966 . 

The a i r - p h o t o g r a p h s a v a i l a b l e during the s u r v e y inc lude v e r t i c a l photographs at a 
s c a l e of about 1:85,000 taken by A d a s t r a in 1 9 6 1 , and Royal A u s t r a l i a n Air F o r c e v e r t i c a l 
p h o t o g r a p h s at a s c a l e of 40 c h a i n s to 1 inch flown about 1945; v e r t i c a l photographs at a 
s c a l e of 30 c h a i n s to 1 inch , f lown by A d a s t r a in 1 9 6 1 - 6 2 , c o v e r p a r t s of the a r e a . 

T o w n s v i l l e , the s e c o n d l a r g e s t c i ty in Queens land (population about 6 4 , 0 0 0 ) , i s s i t u ­
a ted on the m a i n c o a s t a l r o a d , r a i l w a y , and a i r route b e t w e e n B r i s b a n e and C a i r n s . W e s t ­
w a r d f r o m T o w n s v i l l e r e g u l a r ra i l and a i r s e r v i c e s extend to C h a r t e r s T o w e r s , Hughenden, 
and Mount I sa . E l s e w h e r e there i s a ne twork of u n s e a l e d s h i r e r o a d s and s ta t ion t r a c k s , 
m o s t of w h i c h a r e i m p a s s a b l e dur ing and i m m e d i a t e l y af ter w e t w e a t h e r . Many h o m e s t e a d s 
h a v e a i r - s t r i p s su i tab le for l ight a i r c r a f t . 

When s u r f a c e f low has c e a s e d , w a t e r c a n be obtained f r o m the sandy b e d s of m o s t of 
the w a t e r c o u r s e s . Away f r o m the s t r e a m s , w a t e r for s tock and d o m e s t i c p u r p o s e s i s o b ­
ta ined f r o m b o r e s o r w e l l s in the a l l u v i u m b o r d e r i n g s m a l l c r e e k s . D a m s and e a r t h tanks 
a l s o p r o v i d e w a t e r for s tock . At Woodstock and Major C r e e k groundwater f r o m Ca inozo i c 
s e d i m e n t s i s u s e d for i r r i g a t i o n . Inland, i r r i g a t i o n i s r e s t r i c t e d to a r e a s adjacent to 
p e r e n n i a l s t r e a m s s u c h a s the Burdekin R i v e r . 

The c l i m a t e r a n g e s f r o m t r o p i c a l - c o n t i n e n t a l in the w e s t to t r o p i c a l - c o a s t a l about 
the P a l u m a Range in the n o r t h e a s t . The ra in fa l l , m o s t of w h i c h f a l l s b e t w e e n D e c e m b e r and 
M a r c h , r a n g e s f r o m 25 i n c h e s in the w e s t to about 55 i n c h e s at P a l u m a . R e l a t i v e humidity 
i s a l w a y s h i g h e r on the c o a s t than in land. At T o w n s v i l l e the m e a n monthly r e l a t i v e humidity 
i s 68 p e r c e n t ; it r i s e s to 73 p e r c e n t in the four s u m m e r m o n t h s . At C h a r t e r s T o w e r s the 
m e a n i s 62 p e r c e n t and it s e l d o m r i s e s beyond 70 p e r c e n t in the s u m m e r m o n t h s . Mean 
month ly m a x i m u m and m i n i m u m t e m p e r a t u r e s for T o w n s v i l l e a r e 8 2 . 2 ° F and 6 8 . 5 ° F , and 
for C h a r t e r s T o w e r s 8 6 . 2 F a n d 6 2 . 0 F . The d i f f e r e n c e b e t w e e n the m a x i m u m and m i n i m u m 
t e m p e r a t u r e s i n c r e a s e s w e s t w a r d a s the m o d e r a t i n g in f luence of the P a c i f i c Ocean f a l l s 
off. F r o s t s o c c u r dur ing win ter m o n t h s on the inland h igh lands , but a r e r a r e in the c o a s t a l 
l o w l a n d s . 

Vege ta t ion on the P a l u m a Range , w h e r e the ra infa l l e x c e e d s 40 i n c h e s , c o n s i s t s of 
t r o p i c a l r a i n f o r e s t , but th is rapid ly g i v e s way to open Euca lyptus f o r e s t and woodland on 
the c o a s t a l p l a i n s and w e s t of the c o a s t a l r a n g e s . The dominant g r a s s i s bunch s p e a r 
(Heteropogon c o n t o r t u s ) , but a r e a s of blue g r a s s and kangaroo g r a s s a r e c o m m o n . 

The m a i n indus try i s b e e f - c a t t l e r a i s i n g , and t h e r e a r e two l a r g e m e a t w o r k s , at 
A l l i g a t o r C r e e k and R o s s R i v e r . Copper f rom Mount Isa i s re f ined at Stuart , and shipped 
f r o m T o w n s v i l l e , which i s the m a i n p o r t in north Q u e e n s l a n d . T o w n s v i l l e a l s o p r o v i d e s an 
o u t l e t for beef and s u g a r f r o m the Burdekin River de l ta . T h e r e i s a c e m e n t w o r k s at Stuart . 
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1. L o c a l i t y m a p . 

At Major C r e e k and e l s e w h e r e on the c o a s t a l p la in , v e g e t a b l e s and fruit a r e p r o d u c e d for the 
T o w n s v i l l e m a r k e t . 

I so top ic Dat ing 

A p r o g r a m m e of i s o t o p i c dat ing h a s b e e n c a r r i e d out on the i g n e o u s and m e t a m o r p h i c 
r o c k s by A.W. Webb (BMR) at the D e p a r t m e n t of G e o p h y s i c s and G e o c h e m i s t r y , A u s t r a l i a n 
Nat iona l U n i v e r s i t y ( s e e Appendix) . 

In th i s R e p o r t the o r d e r of t r e a t m e n t o r a l l o t t ed t i m e span of s o m e of the P a l a e o z o i c 
r o c k u n i t s i s d i f f eren t f r o m that shown on the 1 :250 .000 g e o l o g i c a l m a p . T h i s i s b e c a u s e 
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the map went to p r e s s be fore m o s t of the i so top ic dat ing r e s u l t s w e r e obta ined. P a r t s of t h i s 
Report t h e r e f o r e update the c o r r e s p o n d i n g p o r t i o n s of the r e g i o n a l geo logy a s p r e s e n t e d on 
the 1:250 ,000 g e o l o g i c a l map , and a s s u m m a r i z e d in the Explanatory N o t e s (Wyatt, 1968) 
w h i c h a c c o m p a n y the m a p . The d i f f e r e n c e s a r e exp la ined under the r e l e v a n t r o c k uni ts in 
the m a i n text of th i s Report . 

The g e o l o g i c a l t i m e s c a l e of Harland e t a l . (1964, pp. 2 6 0 - 2 ) i s u s e d in th i s Report . 

A c k n o w l e d g m e n t s 

We w i s h to acknowledge p e t r o g r a p h i c w o r k by M i s s B.R. Houston (GSQ) and F. de 
K e y s e r (BMR), and a r e grateful to Dr P . J . S tephenson of the Geo logy D e p a r t m e n t , T o w n s ­
v i l l e U n i v e r s i t y C o l l e g e , for he lp and adv ice on the g e o l o g y of the T o w n s v i l l e d i s t r i c t . 

P r e v i o u s I n v e s t i g a t i o n s 

L e i c h h a r d t (1847, pp . 2 0 9 - 2 6 ) p a s s e d through the a r e a on h i s journey f r o m Moreton Bay 
to P o r t E s s i n g t o n in 1 8 4 4 - 4 5 , and Da in tree (1870) d e s c r i b e d p a r t s of the a r e a . Jack (1879a,b) 
e s t a b l i s h e d the r e l a t i o n s h i p between the grani te in the C h a r t e r s T o w e r s a r e a and the l i m e ­
s t o n e around the Fanning River and Burdekin D o w n s , and d e s c r i b e d h i s Star and Dotswood. 
B e d s . T h e s e s e q u e n c e s , which have been v a r i o u s l y c a l l e d the Star B e d s , Star S e r i e s , and 
Star Group, w e r e to b e c o m e type s e c t i o n s for the Upper Devonian and L o w e r C a r b o n i f e r o u s 
in north Q u e e n s l a n d . In 1960 , the G e o l o g i c a l Survey of Q u e e n s l a n d began s y s t e m a t i c mapping 
of the type a r e a s , b e c a u s e of the d i f f i c u l t i e s which have a r i s e n a s a r e s u l t of the g e n e r a l u s e 
of the n a m e 'Star ' . 

The only d e t a i l e d r e p o r t s dea l t wi th m i n i n g c e n t r e s , and knowledge of the r e g i o n a l 
g e o l o g y w a s b a s e d on a few publ i shed r e p o r t s on w i d e l y s p a c e d r e c o n n a i s s a n c e t r a v e r s e s , 
and n u m e r o u s unpubl i shed o b s e r v a t i o n s m a d e by State and o ther g e o l o g i s t s . Of the publ i shed 
w o r k s the m o r e important , apart f r o m t h o s e a l r e a d y c i t e d , a r e by Jack & Ether idge (1892) , 
M a c l a r e n (1900) , Reid (1917) , and Sa in t -Smi th (1922) . 

At the s t a r t of the 1963 joint s u r v e y , about t h r e e - q u a r t e r s of the T o w n s v i l l e 1:250,000 
Sheet a r e a had a l r e a d y been mapped by the G e o l o g i c a l Survey of Queens land b e t w e e n 1960 
and 1 9 6 2 . 

P h y s i o g r a p h y 

The m a i n topographic d i v i s i o n s a r e the c o a s t a l lowland and inland highland (F ig . 2) . 
T h e lowland c o n s i s t s of p l a i n s , f r o m a few m i l e s to 30 m i l e s w i d e , which extend f r o m the 
c o a s t to the foot of the nearby r a n g e s . The p l a i n s gradua l ly i n c r e a s e in e l e v a t i o n f r o m s e a 
l e v e l at the c o a s t , w h e r e they c o m m o n l y m e r g e into t idal f l a t s , to a s m u c h a s 300 feet 
above s e a l e v e l at the foot of the mounta ins , w h e r e they m e r g e with ta lus and p iedmont 
d e p o s i t s . 

R i s i n g out of th i s p la in a r e a number of r e s i d u a l h i l l s , m o u n t a i n s , and r a n g e s , s u c h a s 
C a s t l e Hi l l (in T o w n s v i l l e ) , Mount Stuart , Mount E l l i o t , and o t h e r s . The h i g h e s t , Mount 
E l l i o t , r i s e s abruptly f r o m the p la in to about 4000 f e e t above s e a l e v e l . 

Mos t of the s t r e a m s in the c o a s t a l a r e a r i s e on the e a s t e r n s l o p e s of the P a l u m a , 
H e r v e y , o r Le ichhardt R a n g e s , and f low d i r e c t l y to the c o a s t . The Reid R i v e r i s an e x ­
c e p t i o n ; it r i s e s on the w e s t e r n s lope of the Hervey Range and f l o w s south p a r a l l e l to the 
r a n g e b e f o r e cut t ing through to join the Haughton R i v e r , w h i c h f lows d i r e c t l y to the c o a s t . 
M o s t of the c o a s t a l s t r e a m s a r e d e e p l y i n c i s e d in the ir upper r e a c h e s , but have w e l l 
d e v e l o p e d m e a n d e r s in the ir l o w e r r e a c h e s , p a r t i c u l a r l y w h e r e they c r o s s t idal f l a t s . 
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2. P h y s i o g r a p h i c b l o c k d i a g r a m 

The inland highland i s a m u c h m o r e c o m p l e x p h y s i o g r a p h i c unit . E s s e n t i a l l y the a r e a 
i s a d i s s e c t e d p e n e p l a i n , a l though at the t i m e of penep lanat ion the g e n e r a l r e l i e f may not 
have been u n i f o r m l y low, a s the w o r d p e n e p l a i n u s u a l l y i m p l i e s . F o r e x a m p l e , the p r e s e n t 
P e r r y R a n g e s and Coane Range m a y have been p r o m i n e n t topographic f e a t u r e s e v e n dur ing 
the p e r i o d of p e n e p l a n a t i o n . 

The d e g r e e of d i s s e c t i o n v a r i e s c o n s i d e r a b l y a c c o r d i n g to the u n d e r l y i n g r o c k s and the 
i n t e n s i t y of faul t ing o r f r a c t u r i n g . T h u s , in the s o u t h w e s t w h e r e p o o r l y c o n s o l i d a t e d s a n d ­
s t o n e p r e d o m i n a t e s , the country i s f lat , and i s t r a v e r s e d by i n c i s e d s t r e a m s with r a t h e r 
l i n e a r and p a r a l l e l c o u r s e s . In the c e n t r a l a r e a north of C h a r t e r s T o w e r s , w h e r e g r a n o ­
d i o r i t e p r e d o m i n a t e s , the topography c a n b e s t be d e s c r i b e d a s ' r u g g e d - i n - m i n i a t u r e ' , and 
s t r e a m c o u r s e s tend to be d e n d r i t i c . In the P a l u m a , H e r v e y , and L e i c h h a r d t R a n g e s 
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high ly f a u l t e d and f r a c t u r e d g r a n i t e and ac id v o l c a n i c s p r e d o m i n a t e . H e r e the t o p o g r a p h y 
i s r u g g e d , and the s t r e a m s , w h i c h a r e d e e p l y e n t r e n c h e d a l o n g faul t l i n e s , tend to h a v e a 
t r e l l i s e d p a t t e r n . 

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

The m a j o r s t r e a m s of the in land highland a r e the B u r d e k i n R i v e r and i t s t r i b u t a r i e s -
D o u g l a s C r e e k , Running R i v e r , Star R i v e r , B a s a l t R i v e r , K e e l b o t t o m C r e e k , L o l w o r t h 
C r e e k , and F a n n i n g R i v e r . F e w of the t r i b u t a r i e s m a i n t a i n a s t r o n g f low a f t e r the w e t 
s e a s o n , but L o l w o r t h C r e e k i s f ed by p e r e n n i a l s p r i n g s in the C a i n o z o i c b a s a l t w e s t of 
T o o m b a h o m e s t e a d . 

P R E C AM BRIAN OR E A R L Y P A L A E O Z O I C 

The s t r a t i g r a p h y of the T o w n s v i l l e Sheet a r e a i s s u m m a r i z e d in T a b l e 1 . T h e o l d e s t 
s t r a t a a r e the Running R i v e r M e t a m o r p h i c s and A r g e n t i n e M e t a m o r p h i c s . 

Running R i v e r M e t a m o r p h i c s (pGr) 
(new n a m e ) 

The m e t a m o r p h i c r o c k s in the v a l l e y of Running R i v e r a r e h e r e n a m e d the Running 
R i v e r M e t a m o r p h i c s . They e x t e n d d o w n s t r e a m f r o m E w a n f o r a t l e a s t 2 m i l e s , and p o s s i ­
b ly a s f ar a s the Burdekin R i v e r , w h e r e they a r e c o n c e a l e d by th ick Q u a t e r n a r y s o i l and 
a l l u v i u m . N o r t h e a s t of Ewan, the f o r m a t i o n e x t e n d s into the Ingham Sheet a r e a . 

The Running R i v e r M e t a m o r p h i c s c o m p r i s e a m p h i b o l i t e , m i c a s c h i s t , and q u a r t z i t e . 
The a m p h i b o l i t e c o n s i s t s m a i n l y of h o r n b l e n d e a n d p l a g i o c l a s e w i th s o m e s p h e n e , e p i d o t e , 
and a l i t t l e q u a r t z . The m a f i c and f e l s i c c o n s t i t u e n t s a r e c o m m o n l y f i n e l y banded , but 
s m a l l p a t c h e s of c o a r s e banded h o r n b l e n d i t e and a n o r t h o s i t e o c c u r , the banding u s u a l l y 
dy ing out in a c e n t r a l z o n e of b a s i c p e g m a t i t e . A l i t t l e m i c a s c h i s t and q u a r t z i t e a r e a s s o c i ­
a ted w i t h the a m p h i b o l i t e . The s c h i s t b e c o m e s dominant w e s t of Ewan, and q u a r t z i t e to the 
n o r t h . The m i c a s c h i s t in the l o w e r r e a c h e s of Butterf ly Gul ly , t h r e e - q u a r t e r s of a m i l e 
w e s t of Mount B r o w n , i s a s s o c i a t e d w i t h m u s c o v i t e p e g m a t i t e w h i c h m a y h a v e b e e n f o r m e d 
by s e g r e g a t i o n d u r i n g r e g i o n a l m e t a m o r p h i s m . The q u a r t z i t e s w h i c h f o r m the h i g h d i v i d e 
b e t w e e n B e a n C r e e k and Running R i v e r a r e c o m m o n l y f low- fo lded , 

o o 
The f o l i a t i o n t r e n d s b e t w e e n 020 and 060 and d i p s s t e e p l y n o r t h w e s t o r s o u t h e a s t . 

In the a m p h i b o l i t e the fo l i a t ion i s f o l d e d , and the fo ld a x e s p lunge n o r t h e a s t at 3 0 ° to 5 0 ° . 
The m a i n t r e n d s in the m i c a s c h i s t s and q u a r t z i t e s a r e n o r t h e a s t e r l y , but t h e r e a r e m a r k e d 
d e v i a t i o n s in the i n t e n s e l y fau l t ed But ter f ly Gully and Bonny brook C r e e k a r e a s . 

T w o s m a l l b o d i e s of h o r n b l e n d e - b i o t i t e g r a n o d i o r i t e o c c u r in the Running R i v e r M e t a ­
m o r p h i c s , one in W i l l i a m s C r e e k n e a r the Ewan r a c e c o u r s e and the o ther n e a r Mount M o s s . 
They m a y be r e l a t e d to the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , but t h e i r r e l a t i o n s h i p to 
the m e t a m o r p h i c r o c k s i s unknown. 

The Running R i v e r M e t a m o r p h i c s a r e unconformably o v e r l a i n by the E w a n B e d s . The 
u n c o n f o r m i t y c a n be s e e n w e s t of Mount B r o w n , w h e r e q u a r t z - m i c a s c h i s t i s u n c o n f o r m a b l y 
o v e r l a i n by m i c a c e o u s s a n d s t o n e and l i m e s t o n e , and to the s o u t h e a s t , w h e r e the s c h i s t s a r e 
o v e r l a i n by q u a r t z o s e c o n g l o m e r a t e . 

The f o r m a t i o n i s in truded by the O w e e n e e Grani te n o r t h and south of Running R i v e r 
v a l l e y . The s m a l l o u t c r o p of g r a n i t e n e a r w h e r e the G r e g o r y Highway c r o s s e s W i l l i a m s 
C r e e k , and the p e g m a t i t e about 3 m i l e s to the n o r t h e a s t , m a y be r e l a t e d to the l a t e g r a n i t i c 
p h a s e s of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x o r to the O w e e n e e G r a n i t e . T h e Running 
R i v e r M e t a m o r p h i c s a r e a l s o in t ruded by n u m e r o u s a c i d to i n t e r m e d i a t e d y k e s t r e n d i n g 
n o r t h w e s t . The d y k e s w e r e a p p a r e n t l y in truded a l o n g f a u l t s w h i c h d iv ide the a r e a in to thin 
s l i c e s . 
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T A B L E 1 ; P R E - M I D D L E DEVONIAN S T R A T I G R A P H Y A N D INTRUSIVE ROCKS 

A g e R o c k Unit L i tho logy R e m a r k s 

L o l w o r t h Igneous C o m p l e x 
(S-Dl ) 

D e e p l y l a t e r i t i z e d p o r p h y r i t i c 
* g r a n i t e ' 

R b / S r i s o t o p i c a g e of 4 0 1 m . y . f r o m C h a r t e r s T o w e r s and H u g h e n ­
d e n S h e e t a r e a s . O v e r l a i n by C a i n o z o i c s e d i m e n t s . S m a l l a r e a s 
n e a r F e r n Spr ings h o m e s t e a d . Gold ( 'Big Hit* m i n e jus t S of S h e e t 
a r e a ) 

d 

Kangaroo H i l l s F o r m a t i o n 
(S-Dk) 

Quartz s a n d s t o n e , s h a l e , l e n s e s 
of g r e y w a c k e and c o n g l o m e r ­
a te 

P o s s i b l y o v e r l i e s Tr ibute H i l l s S a n d s t o n e . 
U n c o n f o r m a b l e benea th C l a r k e R i v e r F o r m a t i o n and Sybi l G r o u p , 
Thin b e d s of quartz a r e n i t e and s h a l e , a r e n i t e g e n e r a l l y c r o s s -
b e d d e d . White e t a l . (1959b); White & Wyatt (1960) 

Tr ibute H i l l s Sands tone 
(S-Dt) 

Quartz s a n d s t o n e , s i l t s t o n e P o s s i b l y e q u i v a l e n t to P e l i c a n Range F o r m a t i o n . If s o , o l d e r than 
K a n g a r o o H i l l s F o r m a t i o n . 3 5 0 0 - 5 0 0 0 ft th ick . White e t a l . (1959b); 
White & Wyatt (1960) 

G r e e n v a l e F o r m a t i o n 

(Sg) 

S i l t s t o n e , g r e y w a c k e , s u b g r e y -
w a c k e , s i l t y quar tz s a n d s t o n e , 
f e l d s p a t h i c s a n d s t o n e , c o n -
g l o m e r a t e 

T h i c k n e s s unknown owing to t ight fo ld ing . White e t a l . (1959b); 
White & Wyatt (1960) 

Ewan B e d s 
( P z e ) 

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

U n c o n f o r m a b l e on Running R i v e r M e t a m o r p h i c s . Intruded by 
O w e e n e e G r a n i t e and u n n a m e d g r a n i t e (Cg); t in and c o p p e r m i n e r ­
a l i z a t i o n . T h i c k n e s s 5 0 0 0 - 1 0 , 0 0 0 ft . V e r y m u c h f r a c t u r e d . P o o r l y 
p r e s e r v e d c o r a l s . Jack (1892); S a i n t - S m i t h (1922); R e i d (1931); 
B u s h ( I960 ) ; Wyatt (1963) 

Q 
< 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x ( S - D r , S-Da) 

G r a n o d i o r i t e , g r a n i t e , a p l i t e , 
p e g m a t i t e , a d a m e l l i t e , d i o r i t e , 
g a b b r o 

O r i g i n a l l y n a m e d R a v e n s w o o d G r a n o d i o r i t e ( s e e t e x t ) . R b / S r dat ing 
s h o w s that m o s t of bathol i th w a s e m p l a c e d in M. O r d o v i c i a n 
(454 - 30 m . y . ) , r e m a i n d e r in U. S i lur ian o r L . D e v o n i a n (394 - 30 
m . y . ) . Intrudes A r g e n t i n e M e t a m o r p h i c s , C h a r t e r s T o w e r s M e t a ­
m o r p h i c s , and Kirk R i v e r B e d s . S trongly f o l i a t e d in p l a c e s . Jack 
(1879a); R e i d (1917); Wyatt (1961 , 1 9 6 2 , 1963) 
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Kirk R i v e r B e d s 
(Pzk) 

M i c a c e o u s s h a l e , s i l t s t o n e , 
l i t h i c and f e l d s p a t h i c s a n d s t o n e , 
a r k o s e 

Intruded by and fau l ted a g a i n s t R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 
At l e a s t 1 2 , 0 0 0 ft th ick . S lumping . Convo lute bedding in a r e n i t e s . 
Gold a s s o c i a t e d w i t h R a v e n s w o o d G r a n o d i o r i t e C o m p l e x at B u n k e r s 
Hil l 

C h a r t e r s T o w e r s M e t a m o r p h i c s M i c a s c h i s t , q u a r t z - p l a g i o c l a s e -
(Pzf) b io t i t e g n e i s s 

Roof p e n d a n t s in R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . S m a l l go ld 
d e p o s i t s n e a r C h a r t e r s T o w e r s . Jack (1879a); R e i d (1917); Wyatt 
(1963) 

A r g e n t i n e M e t a m o r p h i c s 
(pea) 

M i c a s c h i s t , q u a r t z i t e , quar tz 
s c h i s t , g a r n e t i f e r o u s m i c a 
s c h i s t and q u a r t z i t e , a c t i n o -
l i t e s c h i s t , m a r b l e , a m p h i ­
b o l i t e , g n e i s s , m i g m a t i t e ; 
s o m e g a r n e t i f e r o u s g r a n i t e 
and p e g m a t i t e ; m i n o r 
s e r p e n t i n i t e 

Intruded by R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , U n c o n f o r m a b l e 
b e n e a t h G i v e t i a n - T o u r n a i s i a n s e q u e n c e s . S i l v e r at A r g e n t i n e ; 
go ld in P o n t o a r e a . Jack (1879a) ; Wyatt (1963) 

Running R i v e r M e t a m o r p h i c s M i c a s c h i s t , q u a r t z i t e , 
a m p h i b o l i t e 

U n c o n f o r m a b l e on E w a n B e d s . Intruded by O w e e n e e G r a n i t e and 
u n n a m e d g r a n i t e (Cg); t in m i n e r a l i z a t i o n . B u s h (1960); Wyatt (1963) 
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T h e a m p h i b o l i t e i s s i m i l a r to the a m p h i b o l i t e in the A r g e n t i n e M e t a m o r p h i c s in the 
S i x M i l e C r e e k a r e a n o r t h of A r g e n t i n e . The m i c a s c h i s t and q u a r t z i t e a r e a l s o s i m i l a r to 
p a r t s of the A r g e n t i n e M e t a m o r p h i c s , and the two f o r m a t i o n s a r e p r o b a b l y at l e a s t p a r t l y 
e q u i v a l e n t . 

A r g e n t i n e M e t a m o r p h i c s (pGa) 
(new n a m e ) 

T h e n a m e A r g e n t i n e M e t a m o r p h i c s i s p r o p o s e d for the m e t a m o r p h i c r o c k s e x t e n d i n g 
f r o m l o w e r S p e e d C r e e k w e s t w a r d to S t o c k y a r d C r e e k and nor th to the Star R i v e r . The n a m e 
i s d e r i v e d f r o m the P a r i s h of A r g e n t i n e , County of Wi lk i e G r a y . The f o r m a t i o n c o m p r i s e s 
m i c a s c h i s t , g a r n e t i f e r o u s m i c a s c h i s t , q u a r t z i t e , quar tz s c h i s t , g a r n e t i f e r o u s q u a r t z i t e , 
h e m a t i t e - q u a r t z s c h i s t , a c t i n o l i t e s c h i s t , a m p h i b o l i t e , q u a r t z - f e l d s p a r - m i c a g n e i s s , and 
m i g m a t i t e . 

J a c k (1886a) r o u g h l y d e l i n e a t e d an a r e a of ' s l a t e s , s c h i s t s a n d - g n e i s s e s of u n d e t e r m i n e d 
a g e ' b e t w e e n l o w e r Speed C r e e k and the head of the Star R i v e r , w h i c h he g r o u p e d w i t h 
t h o s e at C h a r t e r s T o w e r s a s a m a t t e r of c o n v e n i e n c e . The m e t a m o r p h i c s at C h a r t e r s T o w e r s 
o c c u r a s s m a l l roo f p e n d a n t s in the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , and a r e not r e a d i l y 
c o m p a r a b l e w i t h t h o s e in the a r e a d e s c r i b e d a b o v e . The G e o l o g i c a l Map of Q u e e n s l a n d 
(1953) s h o w s the a r e a a s 'und i f f erent ia ted L o w e r P a l a e o z o i c * . 

In the White S p r i n g s a r e a , m i c a s c h i s t and q u a r t z i t e p r e d o m i n a t e o v e r a c t i n o l i t e 
s c h i s t and a m p h i b o l i t e , but at C r o o k e d C r e e k a long s t r i k e to the n o r t h e a s t on ly g a r n e t i f e r o u s 
m i c a s c h i s t and thin quar tz s c h i s t h a v e b e e n o b s e r v e d . The t rend then s w i n g s e a s t - s o u t h ­
e a s t to the T o w n s C r e e k a r e a , w h e r e a c t i n o l i t e and c a l c i t e - a m p h i b o l e s c h i s t s p r e d o m i n a t e . 
F a r t h e r s o u t h e a s t , a r o u n d F l o h r s D a m ( m i s - s p e l t on the m a p a s P l o h r s D a m ) , the m e t a ­
m o r p h i c s a r e in t ruded by g r a n i t e and p e g m a t i t e and m o s t of the r o c k s h a v e b e e n c o n v e r t e d 
to m i g m a t i t e and g n e i s s , but s m a l l o u t c r o p s of a c t i n o l i t e s c h i s t a r e s t i l l v i s i b l e . 

South of F l o h r s D a m , a l o w r a n g e of h i l l s e x t e n d s to the s o u t h e a s t , and c u l m i n a t e s in 
t h r e e p r o m i n e n t p e a k s c a l l e d T h e T h r e e S i s t e r s . The h igh c o u n t r y i s c o m p o s e d of q u a r t ­
z i t e and q u a r t z - m i c a s c h i s t . To the sou th , around Boundary C r e e k , a c t i n o l i t e s c h i s t r e ­
a p p e a r s in a s s o c i a t i o n w i t h thin b e d s of r e c r y s t a l l i z e d l i m e s t o n e . The q u a r t z i t e and q u a r t z -
m i c a s c h i s t a p p e a r to f o r m a s y n c l i n e info lded wi th in the a c t i n o l i t e s c h i s t s , and a r e t h e r e f o r e 
the y o u n g e r . 

E a s t of F l o h r s D a m , b e t w e e n the u p p e r r e a c h e s of W h e e l b a r r o w C r e e k and the h e a d ­
w a t e r s of C a t t l e C r e e k , m i c a s c h i s t p r e d o m i n a t e s , but s o m e a m p h i b o l i t e and q u a r t z -
h e m a t i t e s c h i s t a r e a l s o p r e s e n t . F a r t h e r nor th , around Six M i l e C r e e k and K e i r y s D a m , 
h o r n b l e n d e s c h i s t and g n e i s s a r e p r e d o m i n a n t , but s e r p e n t i n i t e , m i c a s c h i s t , and q u a r t z -
m i c a s c h i s t a r e a l s o p r e s e n t . 

N o r t h of a l i n e b e t w e e n F l o h r s and K e i r y s D a m s the m e t a m o r p h i c s h a v e b e e n i n t i m a t e l y 
i n t r u d e d by g r a n i t e and p e g m a t i t e and c o n v e r t e d into m i g m a t i t e . S i m i l a r r o c k s r e c u r around 
the N o r t h B r a n c h of the L i t t l e Star R i v e r , 

The m i c a s c h i s t s b e t w e e n the N o r t h B r a n c h of the Li t t l e Star R i v e r and the h e a d of the 
Star R i v e r a r e s i m i l a r to t h o s e in the A r g e n t i n e / W h e e l b a r r o w C r e e k a r e a . T o the e a s t of 
the s c h i s t s , i m m e d i a t e l y w e s t of the P a l u m a R a n g e , t h e r e a r e g n e i s s e s s i m i l a r to t h o s e 
n o r t h of F l o h r s D a m . 

T h r e e s m a l l b o d i e s of w h i t e g a r n e t i f e r o u s m u s c o v i t e g r a n i t e , too s m a l l to m a p s e p a r a t e ­
l y , h a v e b e e n i n c l u d e d in the A r g e n t i n e M e t a m o r p h i c s . The f i r s t c r o p s out o v e r an a r e a of 
a f e w a c r e s about 300 y a r d s e a s t of the Star h o m e s t e a d / B a s i n Y a r d t r a c k , about 13 m i l e s 
n o r t h - n o r t h e a s t of S tar h o m e s t e a d . The s e c o n d , w h i c h i n c l u d e s s o m e p e g m a t i t e , c r o p s out 
b e s i d e the r o a d about 6 m i l e s n o r t h e a s t of L a s s i e s C r e e k h o m e s t e a d . The th ird i s fau l ted 
a g a i n s t D e v o n i a n r e d b e d s about a m i l e n o r t h e a s t of V a l p r i h o m e s t e a d . 
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The t r e n d of the A r g e n t i n e M e t a m o r p h i c s r a n g e s f r o m n o r t h - n o r t h e a s t in the White 
S p r i n g s a r e a to w e s t - n o r t h w e s t around The T h r e e S i s t e r s . T h e t r e n d s around the o ld 
A r g e n t i n e m i n i n g c e n t r e a r e v a r i a b l e , but in the Speed C r e e k a r e a the trend i s g e n e r a l l y 
e a s t - w e s t . 

In p l a c e s , the A r g e n t i n e M e t a m o r p h i c s a r e s i m i l a r to the Running R i v e r M e t a m o r p h i c s . 
When the g e o l o g i c a l m a p w a s p r i n t e d it w a s thought that the A r g e n t i n e and Running R i v e r 
M e t a m o r p h i c s w e r e p r o b a b l y P r e c a m b r i a n , b e c a u s e of t h e i r r e l a t i v e l y h igh m e t a m o r p h i c 
g r a d e and b e c a u s e the Running R i v e r M e t a m o r p h i c s a r e o v e r l a i n w i t h s t r o n g a n g u l a r u n ­
c o n f o r m i t y by the E w a n B e d s , w h i c h c o n t a i n S i lur ian f o s s i l s . At that s t a g e no O r d o v i c i a n 
o r C a m b r i a n r o c k s w e r e known to o c c u r in the r e g i o n . H o w e v e r i s o t o p i c d a t e s w h i c h h a v e 
r e c e n t l y c o m e to hand s h o w that the Mount W i n d s o r V o l c a n i c s ( C h a r t e r s T o w e r s S h e e t 
a r e a ) a r e p r o b a b l y Upper C a m b r i a n and that the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x i s 
m a i n l y Midd le O r d o v i c i a n . T h u s it i s now p o s s i b l e that the A r g e n t i n e and Running R i v e r 
M e t a m o r p h i c s a r e C a m b r i a n o r O r d o v i c i a n r a t h e r than P r e c a m b r i a n . A p o s s i b l e c o r r e ­
la t ion of the A r g e n t i n e M e t a m o r p h i c s w i th the P r e c a m b r i a n in the Luck C r e e k a r e a in 
the E i n a s l e i g h Shee t a r e a i s g i v e n in T a b l e 2 . 

T A B L E 2 : POSSIBLE C O R R E L A T I O N OF A R G E N T I N E M E T A M O R P H I C S 
WITH M E T A M O R P H I C S IN EINASLEIGH S H E E T A R E A 

E i n a s l e i g h Sheet A r e a T o w n s v i l l e Sheet A r e a 

F o r m a t i o n L i tho logy Main Outcrop A r e a 
of A r g e n t i n e 

M e t a m o r p h i c s 

L i t h o l o g y 

P a d d y s Cr F m Quar tz p h y l l i t e , 
q u a r t z i t e 

Back Cr Q u a r t z i t e , quar tz 
s c h i s t 

^ Lucky C r F m 

I—I 

o 
o 
w 
H 
O 

C a l c a r e o u s g r e y ­
w a c k e , a c t i n o l i t e 
s c h i s t , q u a r t z -
c h l o r i t e - e p i d o t e 
s c h i s t , thin i m p u r e 
m a r b l e 

Boundary Cr 

M e t a m o r p h i c B r e a k 

A c t i n o l i t e s c h i s t , 
thin r e c r y s t a l l -
i z e d l i m e s t o n e 

< 
< 
u 

< 

H a l l s R e w a r d 
M e t a m o r p h i c s 

S t e n h o u s e Cr 
A m p h i b o l i t e 

M i g m a t i t e , q u a r t z -
m i c a s c h i s t , g a r n e t -
m i c a s c h i s t , q u a r t z ­
i t e 

Thin ly banded 
a m p h i b o l i t e , r a r e 
i m p u r e m a r b l e 

Dinner C r , Star 
h o m e s t e a d , Whi te 
Spr ings 

K e i r y s D a m , S ix 
M i l e C r , Whi te 
S p r i n g s 

M i g m a t i t e SW 
and SE of Star 
h o m e s t e a d . 
M e t a m o r p h i c s in 
White S p r i n g s 
a r e a 

A m p h i b o l i t e , 
s e r p e n t i n i t e 
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CAM BRIAN-ORDOVICIAN 

C h a r t e r s T o w e r s M e t a m o r p h i c s (Pzf) 
(name amended) 

N o r t h and w e s t of C h a r t e r s T o w e r s t h e r e a r e a n u m b e r of i s o l a t e d roo f p e n d a n t s of 
m e t a m o r p h i c r o c k s in the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . They w e r e m e n t i o n e d by 
J a c k (1879a) and b r i e f l y d e s c r i b e d by R e i d (1917) . B r y a n (1926) c a l l e d t h e m the C h a r t e r s 
T o w e r s S e r i e s , and a s s i g n e d t h e m to the P r e c a m b r i a n . The n a m e i s r e v i s e d h e r e to 
C h a r t e r s T o w e r s M e t a m o r p h i c s . 

In the T o w n s v i l l e Sheet a r e a , the s m a l l a r e a of banded q u a r t z - p l a g i o c l a s e - b i o t i t e 
g n e i s s n e a r the h e a d of T h r e e M i l e C r e e k , 7 m i l e s n o r t h e a s t of Burdek in D o w n s h o m e ­
s t e a d , and the m i c a s c h i s t and b i o t i t e - q u a r t z - p l a g i o c l a s e g n e i s s south of B i g Sandy (Hann) 
C r e e k a r e p r o b a b l y a n o r t h e r l y e x t e n s i o n of the roo f p e n d a n t s n e a r C h a r t e r s T o w e r s , and 
h a v e t h e r e f o r e b e e n a s s i g n e d to the C h a r t e r s T o w e r s M e t a m o r p h i c s . 

R e c e n t m a p p i n g h a s s h o w n that the C h a r t e r s T o w e r s M e t a m o r p h i c s at C h a r t e r s 
T o w e r s a r e m o r e l i k e l y to be r e l a t e d to the Cape R i v e r B e d s in the Hughenden and C h a r t e r s 
T o w e r s Shee t a r e a s (Pa ine e t a l . , 1 9 6 5 , unpubl . , a n d i n p r e p ; Wyatt e t a l . , 1 9 6 7 , unpubl . , and 
in p r e p . ) than to the Running R i v e r and A r g e n t i n e M e t a m o r p h i c s . A p r o v i s i o n a l R b / S r 
w h o l e - r o c k i s o c h r o n of 510 - 100 m . y . (Upper C a m b r i a n ) h a s b e e n obta ined f r o m v o l c a n i c s 
i n the Cape R i v e r B e d s in the B o w e n S h e e t a r e a ( P a i n e e t a l . , in p r e p , ) . T h e C h a r t e r s 
T o w e r s M e t a m o r p h i c s a r e p r o b a b l y the s a m e a g e a s the Cape R i v e r B e d s , and t h e s e two 
u n i t s and the K i r k R i v e r B e d s a r e r e g a r d e d b r o a d l y a s C a m b r o - O r d o v i c i a n in a g e . 

Kirk R i v e r B e d s (Pzk) 
(new n a m e ) 

The u n f o s s i l i f e r o u s s e d i m e n t s a t the head of the Kirk R i v e r , w h i c h c o v e r a t r i a n g u l a r 
a r e a of about 16 s q u a r e m i l e s w e s t and s o u t h of B u n k e r s Hi l l m i n e , a r e h e r e n a m e d the Kirk 
R i v e r B e d s . The n a m e i s d e r i v e d f r o m the Kirk R i v e r , a t r ibutary of the B u r d e k i n R i v e r . 

The b e d s a r e p o o r l y e x p o s e d and no type s e c t i o n h a s b e e n d e s i g n a t e d . T h e b e s t o u t ­
c r o p s a r e in n u m e r o u s s m a l l c r e e k s and g u l l i e s at the head of the Kirk R i v e r s o u t h of 
B u n k e r s Hi l l . The Kirk R i v e r B e d s c o n s i s t of m i c a c e o u s s h a l e , s i l t s t o n e , l i t h i c and f e l d s -
p a t h i c s a n d s t o n e , and a r k o s e . The b e d s r a n g e f r o m g r e y - g r e e n to b r o w n i s h g r e e n . The 
s e d i m e n t s a r e w e l l bedded , w i t h ind iv idua l b e d s f r o m 6 i n c h e s to 3 f e e t th ick . Much of the 
s i l t s t o n e i s c u r r e n t - b e d d e d , and s l u m p and c o n v o l u t e bedd ing s t r u c t u r e s a r e p r e s e n t in the 
i m p u r e a r e n i t e s . M o s t of the m i c a c e o u s s h a l e i s f i s s i l e . 

The Kirk R i v e r B e d s a r e s u r r o u n d e d by the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x w i t h 
i n t r u s i v e o r f a u l t e d c o n t a c t s , and the b a s e and top of the s e q u e n c e a r e not e x p o s e d . The 
b e d s dip c o n s i s t e n t l y to the s o u t h w e s t at about 4 0 ° , and a r e at l e a s t 1 2 , 0 0 0 f e e t th ick . In 
t h e n o r t h , they a r e intruded by a l a t e g r a n i t i c p h a s e of the R a v e n s w o o d G r a n o d i o r i t e C o m ­
p l e x , a s d e s c r i b e d by Re id (1926) a t B u n k e r s Hi l l , n e a r R a v e n s w o o d . In the s o u t h w e s t , the 
b e d s a r e in t ruded by the s a m e g r a n i t e s , and s o m e of t h e m have b e e n m e t a m o r p h o s e d to 
a n t h o p h y l l i t e - c o r d i e r i t e - m i c a h o r n f e l s and q u a r t z - m i c a h o r n f e l s . Only the f i n e r - g r a i n e d 
s e d i m e n t s h a v e b e e n r e c r y s t a l l i z e d ; the c o a r s e r s e d i m e n t s a r e unaf fec ted , e x c e p t for the 
d e v e l o p m e n t of s e r i c i t e and e p i d o t e in the m a t r i x . The s o u t h w e s t e r n boundary i s fau l ted in 
p l a c e s . In the e a s t , the b e d s a r e in t ruded by a l a t e P a l a e o z o i c c o m p o s i t e g r a n i t i c body 
( C - P g ) . 

N o f o s s i l s h a v e b e e n found in the Kirk R i v e r B e d s . They a r e not c o m p a r a b l e w i t h 
e i t h e r the Running R i v e r o r A r g e n t i n e M e t a m o r p h i c s , and the l a c k of r e g i o n a l m e t a m o r p h i s m 
and f r a c t u r i n g s u g g e s t s that they a r e y o u n g e r . They a r e in truded by the R a v e n s w o o d G r a n o ­
d i o r i t e C o m p l e x , w h i c h i s m a i n l y M i d d l e O r d o v i c i a n . They a r e r e g a r d e d a s b r o a d l y the 
s a m e a g e a s the C a p e R i v e r B e d s and C h a r t e r s T o w e r s M e t a m o r p h i c s , that i s , C a m b r o -
O r d o v i c i a n . 
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MIDDLE ORDOVICIAN A N D U P P E R SILURIAN OR LOWER DEVONIAN 

R a v e n s w o o d G r a n o d i o r i t e C o m p l e x ( S - D r , S-Da) 
(amended n a m e ) 

B a c k g r o u n d , and D i s c u s s i o n of A g e 

A l a r g e bathol i th c o n s i s t i n g m a i n l y of g r a n o d i o r i t e o c c u p i e s 700 s q u a r e m i l e s in the 
s o u t h e a s t of the T o w n s v i l l e Shee t a r e a , and 2 0 0 0 s q u a r e m i l e s in the C h a r t e r s T o w e r s 
S h e e t a r e a . 

The bathol i th w a s def ined and n a m e d R a v e n s w o o d G r a n o d i o r i t e by Wyatt e t a l . ( 1 9 6 5 , 
unpubl . ) and the n a m e w a s p u b l i s h e d by Wyatt in 1 9 6 8 . Wyatt e t a l . r e c o g n i z e d a broad t w o ­
fo ld s u b d i v i s i o n , an in i t ia l g r a n o d i o r i t e p h a s e and a l a t e r g r a n i t e (or ac id ) p h a s e . At that 
s t a g e the only i s o t o p i c d a t e s a v a i l a b l e w e r e t h r e e K / A r m i n e r a l a g e s of 4 2 0 , 4 2 0 , and 4 4 0 
m . y . ( L o w e r S i l u r i a n ) , w h i c h had b e e n obta ined f r o m two s p e c i m e n s of g r a n o d i o r i t e in the 
T o w n s v i l l e Shee t a r e a . A g e n e r a l S i l u r i a n - D e v o n i a n a g e w a s p r o p o s e d , b e c a u s e the a c i d 
p h a s e had not b e e n dated , and b e c a u s e K / A r m i n e r a l a g e s at o r n e a r the S i l u r i a n - D e v o n i a n 
boundary had b e e n obta ined f r o m o t h e r g r a n i t e s in the r e g i o n . T h i s a g e w a s a l s o p u b l i s h e d 
on the 1 :250 ,000 g e o l o g i c a l m a p ( included w i t h t h i s R e p o r t ) , b e c a u s e the E x p l a n a t o r y N o t e s 
w e n t to p r e s s b e f o r e any fur ther r e s u l t s b e c a m e a v a i l a b l e . 

In 1 9 6 6 , d u r i n g the c o u r s e of 1 - m i l e m a p p i n g of p a r t of the C h a r t e r s T o w e r s S h e e t 
a r e a , C l a r k e (in p r e p . ) r e c o g n i z e d 8 d i s t i n c t s u b u n i t s of the bathol i th , and it w a s d e c i d e d 
to r e v i s e the n a m e to R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 

In 1 9 6 7 - 6 8 s p e c i m e n s c o l l e c t e d by C l a r k e , t o g e t h e r w i t h o t h e r s c o l l e c t e d f r o m both 
S h e e t a r e a s d u r i n g the e a r l i e r r e g i o n a l m a p p i n g , w e r e dated by the R b / S r w h o l e - r o c k 
m e t h o d (Webb, 1 9 6 9 ) , w h i c h , in th i s r e g i o n of r e p e a t e d g r a n i t e i n t r u s i o n , h a s p r o v e d m o r e 
r e l i a b l e than the K / A r m e t h o d a s an i n d i c a t o r of a b s o l u t e a g e (Webb & M c D o u g a l l , 1968 ; 
W e b b , 1969) . Two d i s t i n c t i s o c h r o n s w e r e obta ined , at 4 5 4 - 30 m . y . (Middle O r d o v i c i a n ) 
and 394 - 30 m . y . (Upper S i lur ian or L o w e r D e v o n i a n ) . S p e c i m e n s c o l l e c t e d f r o m both the 
g r a n o d i o r i t e s and the m o r e a c i d r o c k s l i e on both i s o c h r o n s , t h e r e b y p r o v i n g that the i n ­
t e r i m twofold s u b d i v i s i o n of Wyatt e t a l . (1965 , unpubl . ) and Wyatt (1968) , w h i c h had b e e n 
d e r i v e d on ly f r o m f i e ld w o r k , w a s u n s a t i s f a c t o r y . It now s e e m s p r o b a b l e that e a c h of the 
t w o i n t r u s i v e e p o c h s c o n s i s t e d of a g r a n o d i o r i t e p h a s e (or p h a s e s ) , f o l l o w e d by a l a t e r a c i d 
p h a s e (or p h a s e s ) . T h e r e a r e no s i m p l e f i e ld c r i t e r i a for d i s t i n g u i s h i n g b e t w e e n the p r o d u c t s 
of the two i n t r u s i v e e p i s o d e s . M o r e d e t a i l e d m a p p i n g and f ur t her i s o t o p i c da t ing w i l l be 
r e q u i r e d to ident i fy t h e m . The p r o b l e m m i g h t be s o l v e d g e o c h e m i c a l l y by t r a c e e l e m e n t 
a n a l y s e s ; Webb (1969) h a s a l r e a d y no ted a m a r k e d d i f f e r e n c e in the in i t ia l 8 7 S r / 8 6 S r 
r a t i o s of the two g r o u p s . 

To s u m up, our p r e s e n t k n o w l e d g e i n d i c a t e s that the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x 
i s m a i n l y Middle O r d o v i c i a n , but c o n t a i n s u n m a p p e d m a s s e s w h i c h w e r e e m p l a c e d in the 
u p p e r m o s t S i l u r i a n o r e a r l y D e v o n i a n . In the T o w n s v i l l e Sheet a r e a the e x t e n t of t h e s e 
y o u n g e r m a s s e s i s unknown (one s p e c i m e n f r o m the S h e e t a r e a l i e s on the y o u n g e r i s o c h -
r o n , a d i o r i t e f r o m 5 m i l e s S . E . of M i n g e l a ) , and the c o m p l e x i s m a p p e d e m p i r i c a l l y a s a 
m a i n g r a n o d i o r i t e 'phase* and a s u b s i d i a r y a c i d ' p h a s e ' . W h e r e v e r c o n t a c t s h a v e b e e n s e e n , 
the m o r e a c i d r o c k s a r e l a t e r than the g r a n o d i o r i t e s . 

A l l r o c k t y p e s of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x a r e s t r o n g l y f o l i a t e d in p l a c e s , 
t h e g r a n o d i o r i t e s s o m e w h a t m o r e s o than the l e u c o c r a t i c r o c k s . Smal l b o d i e s of g r a n o d i o ­
r i t e i n t r u s i v e into the Running R i v e r M e t a m o r p h i c s n e a r Ewan a r e r e g a r d e d a s p a r t of the 
c o m p l e x . The c o u n t r y r o c k of the o ld N e w h a v e n m i n e on Harm C r e e k i s a s l i g h t l y f o l i a t e d 
b i o t i t e g r a n o d i o r i t e t yp i ca l of the c o m p l e x ; t h i s i s too s m a l l to m a p , but if c o r r e c t l y 
i d e n t i f i e d , i t i s the m o s t w e s t e r l y known o c c u r r e n c e of the c o m p l e x in the s o u t h e r n p a r t 
of the T o w n s v i l l e S h e e t a r e a . 

13 



P a r t s of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x in the C h a r t e r s T o w e r s Shee t a r e a 
h a v e b e e n d e s c r i b e d by Jack (1879a, 1 8 8 5 ) , R a n d s (1891) , R e i d (1917) , and M a c l a r e n (1900) . 

The g r a n o d i o r i t e f o r m s l o w - l y i n g g e n t l y undulat ing c o u n t r y , but the a c i d i n t r u s i o n s 
a r e m o r e r e s i s t a n t to e r o s i o n and f o r m h i l l s . 

D e s c r i p t i o n 

H o r n b l e n d e a n d b i o t i t e o c c u r in v a r i a b l e p r o p o r t i o n s in the g r a n o d i o r i t e . In p l a c e s the 
g r a n o d i o r i t e c o n t a i n s n u m e r o u s x e n o l i t h s of d i o r i t e w h i c h a l m o s t c e r t a i n l y r e p r e s e n t a m o r e 
b a s i c p h a s e of the m a g m a w h i c h c r y s t a l l i z e d at depth ' (Houston , 1 9 6 1 , unpubl . ) . W h e r e x e n o ­
l i t h s a r e abundant , the c o n t a m i n a t e d g r a n o d i o r i t e g r a d e s into a quartz d i o r i t e c o n t a i n i n g 
m o r e b a s i c p l a g i o c l a s e , l i t t l e if any p o t a s h f e l d s p a r , and abundant h o r n b l e n d e s i m i l a r to 
that in the x e n o l i t h s (Houston, 1 9 6 1 , unpubl . ) . S m a l l a r e a s of m o r e b a s i c r o c k s a r e p r e s e n t 
i n p l a c e s , f o r e x a m p l e the s p e s s a r t i t e l a m p r o p h y r e at M a c r o s s a n (Houston, 1 9 6 2 , unpubl , ) , 
and 1 m i l e nor th of C o c k a t o o W e l l , D o t s w o o d Hold ing , w h e r e hornblend i te o c c u r s w i t h 
d i o r i t e (Houston , 1 9 6 1 , unpubl . ) . A f e a t u r e of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x n o r t h ­
e a s t of D o t s w o o d h o m e s t e a d i s the p r e s e n c e of p o o l s of quartz w h i c h a r e c l o s e l y r e l a t e d 
to the f o l i a t i o n of the r o c k (Houston, 1 9 6 1 , unpubl . ) . The p o o l s c o n s i s t of (i) i n t e r l o c k i n g 
m o s a i c s of r o u g h l y e q u i g r a n u l a r a n h e d r a , p r o b a b l y due to the i n v e r s i o n of h i g h - t e m p e r a t u r e 
q u a r t z o r in s o m e i n s t a n c e s to r e c r y s t a l l i z a t i o n ; and i n t e r l o c k i n g m o s a i c s of e l o n g a t e d 
a n h e d r a w h i c h p r o b a b l y r e s u l t e d , at l e a s t p a r t l y , f r o m r e c r y s t a l l i z a t i o n of c r y s t a l s g r a n u ­
l a t e d by s h e a r i n g ; o r (ii) s t r a i n m o s a i c s r e s u l t i n g f r o m f o l i a t i o n p r o c e s s e s . 

The l e u c o c r a t i c r o c k s of the l a t e a c i d p h a s e a r e g e n e r a l l y c o m p o s e d of q u a r t z , pink to 
r e d p o t a s h f e l d s p a r , and a l i t t l e b i o t i t e , w h i c h i s g e n e r a l l y c h l o r i t i z e d . The t e x t u r e i s e x ­
t r e m e l y v a r i a b l e and r a n g e s f r o m g r a n i t i c t o p e g m a t i t i c , g r a p h i c , or a p l i t i c . South and e a s t 
of M i n g e l a the g r a n i t e s a r e c o m p o s e d of q u a r t z , m i c r o c l i n e , o l i g o c l a s e , and b i o t i t e . I r r e g u ­
l a r p a t c h e s of m i c r o g r a n i t e o c c u r in the g r a n i t e s . 

The f o l i a t i o n in the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x w a s p r o b a b l y d e v e l o p e d , at l e a s t 
p a r t l y , d u r i n g e m p l a c e m e n t , but i n p l a c e s i t i s r e l a t e d to p o s t - c r y s t a l l i z a t i o n s h e a r i n g . The 
i n t e n s i t y of p r i m a r y fo l ia t ion v a r i e s g r e a t l y o v e r s h o r t d i s t a n c e s . It i s p r o b a b l y m o r e 
s t r o n g l y d e v e l o p e d n e a r the c o n t a c t s w h e r e it i s i n v a r i a b l y p a r a l l e l w i t h the s c h i s t o s i t y of 
the m e t a m o r p h i c s . Ins ide the m a s s i f , on the o t h e r hand, the fo l i a t ion i s w e a k o r a b s e n t , for 
e x a m p l e at the c r o s s i n g of the E a s t F a n n i n g R i v e r nor th of F a n n i n g R i v e r h o m e s t e a d , and at 
the B r o u g h t o n C r o s s i n g south of C h a r t e r s T o w e r s . F o l i a t i o n f o r m e d by s h e a r i n g a f ter 
c r y s t a l l i z a t i o n m a y be s e e n in the A l e x Hil l Shear Zone e a s t of M i n g e l a and 3 m i l e s south 
of M i n g e l a , w h e r e both the g r a n o d i o r i t e and the la te l e u c o c r a t i c g r a n i t e have b e e n f o l i a t e d . 
In the c o a r s e r r o c k s the quar tz g r a i n s h a v e b e e n r o l l e d out and f la t tened into thin l e n t i c u ­
l a r m o s a i c s . The g r a n o d i o r i t e nor th of D o t s w o o d h a s a l s o been s h e a r e d , but h e r e the 
s h e a r i n g i s p o s s i b l y r e l a t e d to the i n t r u s i o n of n u m e r o u s n o r t h e a s t e r l y m i c r o d i o r i t e d y k e s , 
m a n y of w h i c h a r e a l s o s h e a r e d . N u m e r o u s a c t i n o l i t e - e p i d o t e - q u a r t z s t r i n g e r s h a v e b e e n 
d e v e l o p e d in the m i c r o d i o r i t e and g r a n o d i o r i t e . The o r i g i n of the s t r i n g e r s i s u n c e r t a i n , 
but they p r o b a b l y r e p r e s e n t a l a t e h y d r o t h e r m a l p h a s e of the d y k e s w h i c h a r e p o s s i b l y c o n ­
t e m p o r a n e o u s w i t h the s h e a r i n g . The a g e of the s h e a r i n g and of the m i c r o d i o r i t e d y k e s i s 
p r o b a b l y U p p e r C a r b o n i f e r o u s o r P e r m i a n , b e c a u s e s i m i l a r d y k e s o c c u r in an of f shoot of 
the U p p e r C a r b o n i f e r o u s P a l l Mal l A d a m e l l i t e . 

T h e m o r e b a s i c r o c k s of the c o m p l e x a r e not f o l i a t e d , and m a y t h e r e f o r e have b e e n 
e m p l a c e d a f t er r e l a x a t i o n of the s t r e s s w h i c h c a u s e d the fo l i a t ion in the g r a n o d i o r i t e . 

T h e R a v e n s w o o d G r a n o d i o r i t e C o m p l e x i n t r u d e s the A r g e n t i n e M e t a m o r p h i c s and the 
C h a r t e r s T o w e r s M e t a m o r p h i c s ; l e u c o c r a t i c g r a n i t e s of the c o m p l e x intrude the Kirk R i v e r 
B e d s . T h e c o m p l e x i s o v e r l a i n n o n c o n f o r m a b l y by the F a n n i n g R i v e r Group (Givet ian) . 
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S I L U R I A N / L O W E R DEVONIAN 

G r e e n v a l e F o r m a t i o n (S-Dg?) 

A s e q u e n c e of g r e y s i l t s t o n e , g r e y w a c k e , s u b g r e y w a c k e , g r e y w a c k e c o n g l o m e r a t e , and 
s i l t y quartz and f e l d s p a t h i c s a n d s t o n e s e x t e n d s s o u t h w e s t f r o m the head of M a r s h s C r e e k 
a l o n g the v a l l e y s of B lack Gin and T r i b u t e C r e e k s . P a r t of the s e q u e n c e r e s e m b l e s the 
G r e e n v a l e F o r m a t i o n (White, 1962 , 1 9 6 5 ) , and p a r t the K a n g a r o o H i l l s F o r m a t i o n . T h e b e d s 
h a v e a n o r t h e a s t e r l y r e g i o n a l t rend , but a r e d e f l e c t e d to the s o u t h e a s t nex t t o the Sybi l 
G r a b e n . T h e y a r e s t e e p l y d ipping to v e r t i c a l and g e n e r a l l y dip to the n o r t h w e s t . 

The s e d i m e n t s a r e g e n e r a l l y w e l l bedded , but the b e d s v a r y c o n s i d e r a b l y in t h i c k n e s s . 
T h e b e d s of s h a l e and s i l t s t o n e a r e c o m m o n l y about 2 to 3 i n c h e s th ick , but the c o a r s e r 
s e d i m e n t s , w h i c h f o r m l e n t i c u l a r b o d i e s , con ta in b e d s up to s e v e r a l f e e t th ick . C u r r e n t -
b e d d i n g i s c o m m o n in the f iner s e d i m e n t s . 

The f o r m a t i o n a p p e a r s to be c o n f o r m a b l y o v e r l a i n by the T r i b u t e H i l l s S a n d s t o n e . T o 
the e a s t , it i s fau l ted a g a i n s t the Sybi l G r o u p , and to the south it i s in truded by the O w e e n e e 
G r a n i t e . 

The f o r m a t i o n i s u n f o s s i l i f e r o u s . It i s s h o w n on the C l a r k e R i v e r Shee t (White, 1962) a s 
the K a n g a r o o H i l l s F o r m a t i o n ( s e e b e l o w ) . 

T r i b u t e H i l l s Sands tone (S-Dt) 

The T r i b u t e H i l l s in the B lack Gin C r e e k a r e a , 20 m i l e s w e s t of Ewan, a r e f o r m e d f r o m 
a cont inuat ion of the unit in the C l a r k e R i v e r S h e e t a r e a w h i c h w a s d e s c r i b e d by White e t a l . 
(1959b, unpubl . ) a s the Tr ibute H i l l s F o r m a t i o n , and l a t e r by White & Wyatt (1960) and 
Whi te (1962 , 1965) a s the Tr ibute H i l l s S a n d s t o n e , In the T o w n s v i l l e S h e e t a r e a , the f o r ­
m a t i o n c o n s i s t s of s t e e p l y d ipping o r v e r t i c a l quartz s a n d s t o n e and s i l t s t o n e s i m i l a r to 
t h o s e in the type a r e a f a r t h e r w e s t . Its t h i c k n e s s r a n g e s f r o m 3500 to 5000 f e e t . 

E a s t of T r i b u t e D a m , the f o r m a t i o n i s t r u n c a t e d by the w e s t e r n fault of the Sybi l 
G r a b e n . The s i l i c i f i e d quartz s a n d s t o n e and q u a r t z i t e f o r m i n g the high c o u n t r y s o u t h w e s t 
of the c o n f l u e n c e of L i t t l e Oaky and Oaky C r e e k s p r o b a b l y r e p r e s e n t the c o n t i n u a t i o n of 
the s a n d s t o n e e a s t of the g r a b e n . 

The T r i b u t e H i l l s Sands tone a p p e a r s to be u n c o n f o r m a b l y o v e r l a i n by the K a n g a r o o 
H i l l s F o r m a t i o n in the C l a r k e R i v e r S h e e t a r e a ( s e e b e l o w ) . 

K a n g a r o o H i l l s F o r m a t i o n (S-Dk) 

The K a n g a r o o H i l l s F o r m a t i o n c r o p s out in the n o r t h w e s t , but i s m o r e e x t e n s i v e l y 
d e v e l o p e d in the adjo in ing Ingham, E i n a s l e i g h , and C l a r k e R i v e r S h e e t a r e a s . The f o r m a t i o n 
h a s b e e n d e s c r i b e d by Mait land (1891) , White e t a l . (1959a, unpubl . ) , White & Wyat t (1960) , 
Whi te (1962 , 1965 ) , and de K e y s e r e t a l . (1965) . 

The f o r m a t i o n c o n s i s t s of t h i n - b e d d e d quar tz a r e n i t e and g r e y s h a l e w i t h l e n s e s of 
g r e y w a c k e and c o n g l o m e r a t e . The quar tz a r e n i t e u s u a l l y s h o w s s m a l l - s c a l e c u r r e n t -
bedd ing . The l i t h o l o g y i s s i m i l a r to that in the E i n a s l e i g h and C l a r k e R i v e r S h e e t a r e a s . 

The f o r m a t i o n h a s a g e n e r a l e a s t - w e s t t rend in the T o m a h a w k C r e e k a r e a , but f a r t h e r 
s o u t h , n e a r the c o n f l u e n c e of B l a c k Gin C r e e k and the Burdek in R i v e r , the t rend i s n o r t h ­
e a s t . The b e d s f o r m p a r t of the e a s t e r n l i m b of a s y n c l i n o r i u m , m o s t of w h i c h l i e s w i t h i n 
the C l a r k e R i v e r and E i n a s l e i g h S h e e t a r e a s . N u m e r o u s m i n o r f o l d s , m o s t of w h i c h p l u n g e 
v e r t i c a l l y , h a v e b e e n o b s e r v e d in the s y n c l i n o r i u m . 
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In the B l u e R a n g e , the K a n g a r o o H i l l s 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 
C l a r k e R i v e r F o r m a t i o n , and in T o m a h a w k C r e e k by the Sybi l Group . In the D o u g l a s 
C r e e k a r e a i t i s both intruded by and fau l ted a g a i n s t l a t e P a l a e o z o i c g r a n i t e . 

In the C l a r k e R i v e r Sheet a r e a the K a n g a r o o H i l l s 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 P e r r y C r e e k F o r m a t i o n . The T r i b u t e H i l l s S a n d s t o n e i s v e r y s i m i l a r to the P e l i c a n 
R a n g e F o r m a t i o n , and the b e d s to the south of the T r i b u t e H i l l s Sandstone r e s e m b l e the 
G r e e n v a l e F o r m a t i o n . The v a r i o u s u n i t s c a n p r o b a b l y be c o r r e l a t e d a s f o l l o w s : 

B l a c k Gin C r e e k / P e r r y C r e e k A r e a G r e e n v a l e / P e r r y C r e e k A r e a 

P e r r y C r e e k F o r m a t i o n 
K a n g a r o o H i l l s F o r m a t i o n 

U n c o n f o r m i t y 
T r i b u t e H i l l s Sands tone 
S tra ta s o u t h of T r i b u t e H i l l s 

S a n d s t o n e 

P e r r y C r e e k F o r m a t i o n 
K a n g a r o o H i l l s F o r m a t i o n 

U n c o n f o r m i t y 
P e l i c a n Range F o r m a t i o n 
G r e e n v a l e F o r m a t i o n 

The s e q u e n c e in the B l a c k Gin C r e e k / P e r r y C r e e k a r e a c o r r e s p o n d s to the s u c c e s s i o n 
e s t a b l i s h e d by Whi te (1962 , 1965) in the G r e e n v a l e / P e r r y C r e e k a r e a . T h e b e d s south of 
the T r i b u t e H i l l s Sands tone a r e t h e r e f o r e shown on the m a p a s G r e e n v a l e F o r m a t i o n (?) 
r a t h e r than a s K a n g a r o o H i l l s F o r m a t i o n , a s in the adjo in ing C l a r k e R i v e r Shee t a r e a . 

Ewan B e d s ( P z e ) 
(new n a m e ) 

The s e d i m e n t s and v o l c a n i c s to the n o r t h w e s t of E w a n , in the c a t c h m e n t a r e a of 
l o w e r Oaky C r e e k and i t s t r i b u t a r y B e a n C r e e k , a r e h e r e d e s i g n a t e d the Ewan B e d s . The 
l i m e s t o n e s w e r e d e s c r i b e d by Jack (1892) . S a i n t - S m i t h (1922) h a s d e s c r i b e d the s e q u e n c e in 
l o w e r Oaky C r e e k , w h i c h he r e g a r d e d a s e q u i v a l e n t to h i s K a n g a r o o Hi l l s s e r i e s . R e i d (1931) 
a s s i g n e d the b e d s to h i s m e t a l l i f e r o u s s e r i e s , w h i c h he r e g a r d e d a s L o w e r S i l u r i a n . B u s h 
(1960) d e s c r i b e d the m e t a m o r p h i c s of E w a n , but did not d i f f e r e n t i a t e b e t w e e n the h i g h - g r a d e 
m e t a m o r p h i c r o c k s w h i c h a r e now c a l l e d the Running R i v e r M e t a m o r p h i c s and the u n m e t a -
m o r p h o s e d s e d i m e n t s and v o l c a n i c s o r l o w - g r a d e m e t a m o r p h i c s of the Ewan B e d s . He r e ­
g a r d e d t h e m a s e q u i v a l e n t to the K a n g a r o o H i l l s F o r m a t i o n . 

S t r u c t u r a l l y , the Ewan B e d s a p p e a r to be a c o n t i n u a t i o n of the S i l u r o - D e v o n i a n b e d s 
( inc lud ing the K a n g a r o o H i l l s F o r m a t i o n ) w h i c h c r o p out about 16 m i l e s to the s o u t h w e s t 
on the o p p o s i t e s i d e of the Sybi l G r a b e n . The Ewan B e d s , h o w e v e r , c o n t a i n a s e q u e n c e of 
v o l c a n i c s w h i c h a r e not known in the S i l u r o - D e v o n i a n s t r a t a to the s o u t h w e s t , and a r e a l s o 
m u c h m o r e f a u l t e d , in truded by d y k e s , and l o c a l l y s h e a r e d than the S i l u r o - D e v o n i a n s t r a t a . 
T h e y h a v e t h e r e f o r e b e e n m a p p e d a s a s e p a r a t e r o c k uni t . 

T h e E w a n B e d s c o m p r i s e g r e y w a c k e and s u b o r d i n a t e l i t h i c and q u a r t z o s e c o n g l o m e r a t e , 
l i t h i c to q u a r t z o s e s a n d s t o n e , s i l t s t o n e , l i m e s t o n e , and a n d e s i t i c to r h y o l i t i c v o l c a n i c s . 
Though d e f o r m e d , the b e d s t rend n o r t h e a s t and the r e g i o n a l dip a p p e a r s to be n o r t h w e s t e r l y . 

The b a s a l q u a r t z o s e c o n g l o m e r a t e and f e l d s p a t h i c s a n d s t o n e a r e o v e r l a i n by l e n t i c u l a r 
b e d s of r e c r y s t a l l i z e d l i m e s t o n e . The l i m e s t o n e s a r e w e l l d e v e l o p e d b e t w e e n Mount M o s s 
and the E w a n - S h r i m p t rack , and a r o u n d Mount B r o w n . The l i m e s t o n e s a r e o v e r l a i n by l ight 
to d a r k g r e e n , i n d u r a t e d , and s t r o n g l y c l e a v e d a n d e s i t i c f l o w s and tuf fs , g r e y w a c k e , and 
f ine p e b b l e c o n g l o m e r a t e and c h e r t . S o m e w e a k l y banded a c i d v o l c a n i c s a r e p r e s e n t , but 
i t i s not c e r t a i n w h e t h e r they a r e i n t r u s i v e or i n t e r b e d d e d in the s e q u e n c e . S a i n t - S m i t h 
(1922) c o n s i d e r e d that the s p h e r u l i t i c r h y o l i t e in the l o w e r Oaky C r e e k a r e a i s i n t e r b e d d e d 
w i t h q u a r t z i t e and c l a y s l a t e . The q u a r t z i t e , s h e a r e d s i l t s t o n e , and g r e y w a c k e c o n g l o m e r a t e 
around the S a r d i n e and Mount T h e c k l a m i n e s p o s s i b l y r e p r e s e n t a h i g h e r p a r t of the s e ­
q u e n c e . 
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The f o s s i l s f r o m the l i m e s t o n e , w h i c h inc lude H a l y s i t e s , P r o p o r a , T r y p l a s m a , F a v o -
s i t e s , and H e l i o l i t e s (Dorothy Hi l l , p e r s . c o m m . ) , s u g g e s t a S i l u r i a n a g e . Haly s i t e s h a s b e e n 
r e c o r d e d in l i m e s t o n e in the P e r r y C r e e k F o r m a t i o n , w h i c h c r o p s out 22 m i l e s w e s t -
s o u t h w e s t of Ewan in the C l a r k e R i v e r Sheet a r e a . But the P e r r y C r e e k F o r m a t i o n p r o b ­
ab ly r e s t s c o n f o r m a b l y on the K a n g a r o o H i l l s F o r m a t i o n (White & Wyatt , 1960) , w h i c h i s 
m a n y t h o u s a n d s of f e e t th ick . The l i m e s t o n e s in the Ewan B e d s c r o p out only a s h o r t d i s ­
t a n c e above the u n c o n f o r m i t y w i t h the Running R i v e r M e t a m o r p h i c s , and if the E w a n l i m e ­
s t o n e s a r e e q u i v a l e n t to t h o s e in the P e r r y C r e e k F o r m a t i o n , then an e n o r m o u s t h i c k n e s s 
of o l d e r S i l u r o - D e v o n i a n s t r a t a i s m i s s i n g in the Ewan a r e a . It i s u n l i k e l y that the b e d s 
h a v e thinned out in the Ewan a r e a . 

It i s p o s s i b l e that the Ewan l i m e s t o n e s a r e e q u i v a l e n t to the C a r r i e r s Wel l L i m e s t o n e 
M e m b e r in the W a i r u n a F o r m a t i o n s o u t h of H a l l s R e w a r d m i n e in the C l a r k e R i v e r Sheet 
a r e a . The C a r r i e r s W e l l L i m e s t o n e M e m b e r i s of L o w e r S i l u r i a n a g e , and r e s t s u n c o n ­
f o r m a b l y on the P r e c a m b r i a n . It i s o v e r l a i n by the E v e r e t t s C r e e k V o l c a n i c M e m b e r , 
w h i c h m a y be e q u i v a l e n t to the a n d e s i t i c v o l c a n i c s , tu f f s , and g r e y w a c k e s in the Ewan 
a r e a , but no p o s i t i v e c o r r e l a t i o n c a n be m a d e at p r e s e n t . 

The n o r t h e r n and s o u t h e r n b o u n d a r i e s of the Ewan B e d s a r e in truded by C a r b o n i f e r o u s 
g r a n i t e . To the e a s t , they r e s t u n c o n f o r m a b l y on the Running R i v e r M e t a m o r p h i c s , and to 
the w e s t they a r e faul ted a g a i n s t the Sybi l G r o u p . 

L o l w o r t h Igneous C o m p l e x (S -Dl ) 

The L o l w o r t h Igneous C o m p l e x in the n o r t h e a s t e r n p a r t of the Hughenden S h e e t a r e a i s 
de f ined by P a i n e e t a l . ( 1965 , unpubl . , and in p r e p . ) , and in t h e n o r t h w e s t e r n p a r t of the 
C h a r t e r s T o w e r s S h e e t a r e a b y Wyatt e t a l . (1967 , unpubl . , and i n p r e s s ) . It i s a l a r g e 
p o s t - t e c t o n i c ba tho l i th w h i c h c o n s i s t s of banded g a r n e t i f e r o u s m u s c o v i t e g r a n i t e and 
a d a m e l l i t e w i t h a p e g m a t i t i c to ap l i t i c t e x t u r e (mainly in the C h a r t e r s T o w e r s a r e a ) and 
m a s s i v e m u s c o v i t e - b i o t i t e a d a m e l l i t e o r g r a n o d i o r i t e (Hughenden Shee t a r e a ) . 

In the T o w n s v i l l e Sheet a r e a the c o m p l e x i s thought to be r e p r e s e n t e d by s m a l l i n l i e r s 
of g r a n i t i c r o c k s w h i c h c r o p out on the s o u t h e r n boundary of the T o w n s v i l l e Sheet a r e a n e a r 
F e r n S p r i n g s h o m e s t e a d . T h e s e o u t c r o p s w e r e not e x a m i n e d , but s t r o n g l y w e a t h e r e d and 
l a t e r i t i z e d g r a n i t i c r o c k s w e r e v i s i t e d in the C h a r t e r s T o w e r s Shee t a r e a only a f e w m i l e s 
to the south . T h e y c o n t a i n f e l d s p a r p h e n o c r y s t s up to 5 c m l o n g , and have b e e n a s s i g n e d to 
the L o l w o r th I g n e o u s C o m p l e x , w h i c h c o n t a i n s s i m i l a r p o r p h y r i t i c r o c k s . 

The L o l w o r t h I g n e o u s C o m p l e x i n t r u d e s the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x in the 
C h a r t e r s T o w e r s and Hughenden S h e e t a r e a s . I so topic d a t i n g of the c o m p l e x in the H u g h e n ­
d e n and C h a r t e r s T o w e r s Shee t a r e a s h a s y i e l d e d an i s o c h r o n of 4 0 1 - 7 m . y . by the R b / S r 
m e t h o d , and an a v e r a g e a g e of 395 m . y . by the K / A r m e t h o d . The c o m p l e x w a s e v i d e n t l y 
in truded at the s a m e t i m e a s the y o u n g e r c o m p o n e n t of the R a v e n s w o o d G r a n o d i o r i t e C o m ­
p l e x ( i . e . , at about the S i l u r i a n - D e v o n i a n boundary) . 

C l o s e of the E a r l y P a l a e o z o i c 

In the B u r d e k i n R i v e r r e g i o n , w h i c h in t h i s c o n t e x t m e a n s the C l a r k e R i v e r , T o w n s v i l l e , 
Hughenden, C h a r t e r s T o w e r s , A y r , B o w e n , and P r o s e r p i n e S h e e t a r e a s , a m a j o r o r o g e n y 
took p l a c e b e t w e e n the Upper S i l u r i a n and the upper Midd le D e v o n i a n . An Upper S i l u r i a n 
c o r a l l i n e fauna in the P e r r y C r e e k F o r m a t i o n (Clarke R i v e r S h e e t a r e a ) w a s i n v o l v e d in the 
m o v e m e n t , and a c o r a l l i n e fauna in the F a n n i n g R i v e r Group of G i v e t i a n a g e w a s not a f f e c ­
t e d . The m o v e m e n t w a s a c c o m p a n i e d by the w i d e s p r e a d e m p l a c e m e n t of g r a n i t e s , w h i c h 
h a v e been n a m e d L o l w o r t h Igneous C o m p l e x , Dumbano G r a n i t e (Hughenden and C l a r k e 
R i v e r S h e e t a r e a s ) , and R a v e n s w o o d G r a n o d i o r i t e C o m p l e x (younger c o m p o n e n t o n l y ) . The 
o r o g e n y i s u s e d by the a u t h o r s a s a c o n v e n i e n t d iv id ing l i n e b e t w e e n the ' e a r l y ' and ' la te ' 
P a l a e o z o i c r o c k s of t h i s p a r t of Q u e e n s l a n d . The l a t e P a l a e o z o i c s t r a t i g r a p h y and i n ­
t r u s i v e r o c k s of the T o w n s v i l l e Sheet a r e a a r e s u m m a r i z e d in T a b l e 3 . 
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T A B L E 3 : L A T E P A L A E O Z O I C STRATIGRAPHY AND INTRUSIVE ROCKS 

Rock Unit L i tho logy R e m a r k s 

LOWER 

PERMIAN 

(d), (f) D o l e r i t e , m i c r o d i o r i t e and 
f e l s i t e d y k e s 

Intrude P e r m o - C a r b o n i f e r o u s s e d i m e n t a r y - v o l c a n i c s e q u e n c e ( C - P v ) . 
S o m e d y k e s intrude y o u n g e s t g r a n i t e s ( P - M g ) . P r o b a b l y i n c l u d e s two 
g r o u p s of b a s i c to i n t e r m e d i a t e d y k e s s e p a r a t e d by f e l s i t e d y k e s and 
g r a n i t e ( P - M g ) . Mait land (1892) . 

( P - M g ) Chie f ly b io t i t e g r a n i t e and 
a d a m e l l i t e . Minor quartz 
m o n z o n i t e , quartz s y e n i t e , 
h o r n b l e n d e - q u a r t z g a b b r o , 
m i c r o g r a m te 

Mapped a s P e r m i a n - M e s o z o i c b e f o r e i s o t o p i c d a t e s a v a i l a b l e . Intrude 
P e r m o - C a r b o n i f e r o u s s e q u e n c e . Ep izona l s t o c k s . K / A r a g e s 2 6 5 - 2 7 0 
m . y . (L. P e r m i a n ) . Mait land (1892) . 

( C - P v ) I n t e r m e d i a t e and a c i d f l o w s 
and p y r o c l a s t i c s j r a r e c o n ­
g l o m e r a t e , s a n d s t o n e , s h a l e , 
s i l t s t o n e . c o a l 

S t r a t i g r a p h i c r e l a t i o n s h i p wi th C a r b o n i f e r o u s s e q u e n c e (Cuv, e t c ) (un­
known. P r o b a b l y s e v e r a l thousand ft th ick . Thin s e a m s of c o a l in 
S t u a r t / A n t i l l P l a i n s a r e a . Intruded by L. P e r m i a n g r a n i t e s ( P - M g ) . 
Jack (1892); Mait land (1892); Dunstan (1905) . 

(an) A n d e s i t e d y k e s Radia te f r o m Mt Kitty O'Shea. Intrude F r a s n i a n - T o u r n a i s i a n s e d i m e n t s . 
P r o b a b l y r e l a t e d to d i o r i t e ( C - P b ) . 

U P P E R 

C A R B O N I F E R O U S 

TO 

LOWER 

PERMIAN 

( C - P g ) ( C - P b ) G r a n i t e , a d a m e l l i t e , g r a n o ­
d i o r i t e , d i o r i t e 

K / A r i s o t o p i c a g e s f r o m 277 to 282 m . y . Intrude C a r b o n i f e r o u s and 
D e v o n i a n s e q u e n c e s . L e s s ac id t y p e s ( C - P b ) probab ly e a r l i e r . Inc ludes 
g r a n i t e at Magnet ic Is land (mapped ' P - M g ' ) . 

P a l l Mal l A d a m e l l i t e P ink and g r e y c o a r s e p o r p h y -
( C - P a ) r i t i c b iot i te a d a m e l l i t e 

In trudes T o u r n a i s i a n and o l d e r f o r m a t i o n s . K / A r i s o t o p i c a g e of 
285 m . y . (Wyatt, 1962 ) . 

(C-Pp) A c i d p o r p h y r y , g r a d i n g to 
m i c r o g r a n i t e 

Intrude D e v o n i a n s e d i m e n t s , U. C a r b o n i f e r o u s v o l c a n i c s (Ct, C s , Cuv) , 
and A r g e n t i n e M e t a m o r p h i c s . P r o b a b l y r e l a t e d to P a l a e o z o i c g r a n i t e s . 

( C - P i ) D o l e r i t e , m i c r o d i o r i t e Intrude Devon ian to U. C a r b o n i f e r o u s s e q u e n c e s . Intruded by la te 
P a l a e o z o i c g r a n i t e ( C - P g ) . I r r e g u l a r b o d i e s and d y k e s . 

(f), (an) Q u a r t z - f e l d s p a r p o r p h y r y , 
a n d e s i t e 

D y k e s intruding O w e e n e e G r a n i t e p a r a l l e l to Sybil G r a b e n . P o s s i b l y 
r e l a t e d to i n t r u s i v e r h y o l i t e ( C - P h ) . 

( C - P h ) L i g h t - c o l o u r e d r h y o l i t e ; 
m i n o r d a c i t i c i n t r u s i v e b r e c c i a 

I s o l a t e d p l u g s and s i l l s . Intrude R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , 
D e v o n o - C a r b o n i f e r o u s s e q u e n c e , and O w e e n e e G r a n i t e . Gold at Mt 
S u c c e s s . 



(Pzu) M i c a s c h i s t , h o r n f e l s , g n e i s s , S o m e a r e a s p r o b a b l y e q u i v a l e n t to D e v o n i a n and C a r b o n i f e r o u s un i t s , 
q u a r t z i t e , m e t a m o r p h o s e d Mainly c o n t a c t m e t a m o r p h i c s . Jack (1886b, 1892) . 

L A T E P A L A E O Z O I C 
s i l t s t o n e , s a n d s t o n e , a r k o s e , 
and l i m e s t o n e 

(Cuv) Dark r h y o l i t e and d a c i t e ; 
v o l c a n i c b r e c c i a and a g g l o m ­
e r a t e 

Intruded by O w e e n e e Gran i t e and o t h e r l a t e P a l a e o z o i c g r a n i t e s ( C - P g , 
C - P b ) . May i n c l u d e h i g h - l e v e l i n t r u s i v e s . P r o b a b l y U. C a r b o n i f e r o u s . 

(Cuy) Rhyo l i t e and a n d e s i t e f l o w s and 
a s s o c i a t e d p y r o c l a s t i c s 

P r o b a b l y U. C a r b o n i f e r o u s . T h i c k n e s s unknown. 

T a r e e l a V o l c a n i c s 
(Ct) 

A n d e s i t e and r h y o l i t e f l o w s and 
a s s o c i a t e d p y r o c l a s t i c s ; m i n o r 
s e d i m e n t s 

U n c o n f o r m a b l e (?) on Star B e d s . 10 ,000 ft th ick. Wyatt (1963) . 

U P P E R 

C A R B O N I F E R O U S 

I n s o l v e n c y Gul ly 
F o r m a t i o n 

m 

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

F a u l t e d a g a i n s t St J a m e s V o l c a n i c s and G a m e Hill B e d s . Intruded by 
g r a n i t e ( C - P g ) and g r a n o d i o r i t e ( C - P b ) . 3500 ft th ick. P l a n t f o s s i l s , 
a n i m a l t r a c k s . Wyatt (1963); M c K e l l a r (1963b) . 

St J a m e s V o l c a n i c s 
(Cs) 

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

U n c o n f o r m a b l e ( ? ) on G a m e Hi l l B e d s . F a u l t e d a g a i n s t I n s o l v e n c y Gul ly 
F o r m a t i o n . Intruded by p o r p h y r y ( C - P p ) . P o s s i b l y e q u i v a l e n t to T a r e e l a 
V o l c a n i c s . 3 0 0 0 - 3 5 0 0 ft th ick . Wyatt (1963) . 

M a r s h s C r e e k B e d s 
(Cm) 

C o n g l o m e r a t e , s u b g r e y w a c k e , 
s i l t s t o n e , f e l d s p a t h i c s a n d s t o n e , 
quartz s a n d s t o n e , s h a l e , tu f faceous (1963) . 
and s i l i c e o u s m u d s t o n e s , l i m e -
s t o n e , a r k o s e 

C o n f o r m a b l e on H e l l s Gate R h y o l i t e . U n c o n f o r m a b l e benea th l a t e r i t i z e d 
T e r t i a r y s e d i m e n t s . At l e a s t 4 0 0 0 ft th ick . F i s h and plant f o s s i l s . Wyatt 

H e l l s Gate R h y o l i t e 
(Ch) 

Rhyo l i t e f l o w s and a s s o c i a t e d 
p y r o c l a s t i c s , m i n o r tu f faceous 
s e d i m e n t s 

U n c o n f o r m a b l e on C l a r k e R i v e r F o r m a t i o n and S i l u r o - D e v o n i a n s e ­
q u e n c e s . F a u l t e d a g a i n s t O w e e n e e G r a n i t e . T h i c k n e s s v a r i a b l e , m a x . 
3 0 0 0 f t , S a i n t - S m i t h (1922); B u s h (1959); Wyatt (1963) . 

E l l e n v a l e B e d s Rhyo l i t i c f l o w s and p y r o c l a s t i c s ; 
(Ce) s u b g r e y w a c k e , f e l d s p a t h i c s a n d ­

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

P o s s i b l y c o n f o r m a b l e on u n n a m e d C a r b o n i f e r o u s s e d i m e n t s and v o l ­
c a n i c s (C). F a u l t e d a g a i n s t R a v e n s w o o d G r a n o d i o r i t e C o m p l e x and 
F a n n i n g R i v e r Group . Intruded by g r a n i t e ( C - P g ) and p o r p h y r y ( C - P p ) . 
P r o b a b l y about 1 0 , 0 0 0 ft th ick . P lant f o s s i l s . Wyatt (1963) . 



Rock Unit L i tho logy R e m a r k s 

(C) 

(Cg) 

C A R B O N I F E R O U S O w e e n e e G r a n i t e 

S h a l e , c h e r t , l i m e s t o n e , s u b ­
g r e y w a c k e , c o n g l o m e r a t e ; 
a n d e s i t e f l o w s and a s s o c i a t e d 
p y r o c l a s t i c s ; m i n o r r h y o l i t e 
and s a n d s t o n e 

C o n f o r m a b l e on P e r c y C r e e k V o l c a n i c s . C o n f o r m a b l e (?) benea th E l l e n -
v a l e B e d s . About 3300 ft of s e d i m e n t s and 800 ft of v o l c a n i c s . P lant 
f o s s i l s . Wyatt (1961) . 

P e r c y C r e e k A n d e s i t i c f l o w s and p y r o c l a s t i c s U n c o n f o r m a b l e on D e v o n o - C a r b o n i f e r o u s s e q u e n c e . C o n f o r m a b l e b e -
V o l c a n i c s nea th u n n a m e d C a r b o n i f e r o u s s e d i m e n t s and v o l c a n i c s ( C ) . About 600 ft 

(Cp) th ick . Wyatt (1961) . 
C o a r s e pink g r a n i t e , m i n o r 
p o r p h y r i t i c m i c r o g r a n i t e 

At T o w n s v i l l e , n o n - c o n f o r m a b l e benea th P e r m o - C a r b o n i f e r o u s s e ­
q u e n c e ( C - P v ) ; i n t r u s i v e c o n t a c t w i t h o l d e r r o c k s not known. Intrudes 
S i l u r o - D e v o n i a n s e q u e n c e s n e a r Ewan , w h e r e it i s p r o b a b l y l a t e L. 
C a r b o n i f e r o u s . T in d e p o s i t s NE of Ewan . Mait land (1892) . 

P ink p o r p h y r i t i c g r a n i t e 
and m i c r o g r a n i t e 

R b / S r i s o c h r o n of 330 m . y , , but i n t r u d e s U. C a r b o n i f e r o u s V o l c a n i c s 
(Cuv, Cuy) in N E , s o m a y inc lude s o m e u p p e r m o s t C a r b o n i f e r o u s to L. 
P e r m i a n g r a n i t e . Intrudes S i l u r o - D e v o n i a n s e q u e n c e s n e a r Ewan^ 
Running R i v e r M e t a m o r p h i c s , D e v o n i a n and L. C a r b o n i f e r o u s s e q u e n ­
c e s . F a u l t e d a g a i n s t Sybil Group, Tin d e p o s i t s S. and E of Ewan; t i n -
c o p p e r at M a c a u l a y C r . a n d Mt O w e e n e e a r e a . Minor w o l f r a m , b i s m u t h , 
s i l v e r , z i n c . White e t a l . (1959b) . 

M, DEVONIAN 
TO 

L , C A R B O N I F E R O U S 

(D-C) Sands tone , s h a l e , c o n g l o m e r a t e , 
l i m e s t o n e 

Six s e p a r a t e p o o r l y e x p o s e d a r e a s . In p l a c e s , p r o b a b l y e q u i v a l e n t to 
Fanning R i v e r Group, D o t s w o o d F o r m a t i o n , Star B e d s , C l a r k e R i v e r 
F o r m a t i o n . 

C l a r k e R i v e r F o r m - Sands tone , s h a l e , l i m e s t o n e , Equiva lent in p a r t to P i c c a d i l l y F o r m a t i o n . U n c o n f o r m a b l e on Kangaroo 
a t ion c o n g l o m e r a t e H i l l s F o r m a t i o n . Intruded by O w e e n e e G r a n i t e and p o s s i b l y by d i o r i t e 
(Cc) ( C - P b ) . T h i c k n e s s p r o b a b l y s e v e r a l thousand ft. Mar ine and p lant 

f o s s i l s . White (1959b); Wyatt & White (1960) . 

P i c c a d i l l y F o r m a t i o n A r k o s e , f e l d s p a t h i c s a n d s t o n e , C o n f o r m a b l e on Hardwick F o r m a t i o n . 1200 - 1700 ft th ick . Wyatt 
(Ca) q u a r t z - p e b b l e c o n g l o m e r a t e (1963) . 

LOWER 

C A R B O N I F E R O U S 

(TOURNAISIAN) 



U. DEVONIAN 

TO 

L. C A R B O N I F E R O U S 

G a m e Hil l B e d s 
(D-Cg) 

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

P r o b a b l y e q u i v a l e n t to Star B e d s . U n c o n f o r m a b l e on A r g e n t i n e M e t a ­
m o r p h i c s . U n c o n f o r m a b l e o r d i s c o n f o r m a b l e b e n e a t h St J a m e s V o l ­
c a n i c s . Intruded by p o r p h y r y ( C - P p ) . About 2 5 0 0 ft th ick . Abundant 
m a r i n e f o s s i l s and p l a n t s . Wyatt (1963) . 

Star B e d s C a l c a r e o u s s a n d s t o n e , s h a l e , 
( D - C s ) s i l t s t o n e , l i m e s t o n e , a r k o s e , 

s u b g r e y w a c k e , c o n g l o m e r a t e 

U n c o n f o r m a b l e b e t w e e n A r g e n t i n e M e t a m o r p h i c s and T a r e e l a V o l c a n i c s . 
Intruded by O w e e n e e G r a n i t e and p o r p h y r y ( C - P p ) . About 2 3 0 0 - 2 7 0 0 ft 
th ick . Abundant m a r i n e f o s s i l s and p l a n t s . C o p p e r in R e e d y Bed Cr a r e a 
p r o b a b l y r e l a t e d to O w e e n e e G r a n i t e . Jack (1879a); Wyatt (1963) . 

Hardwick F o r m a t i o n 
(D-Ch) 

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

C o n f o r m a b l e b e t w e e n Lo l lypop F o r m a t i o n and P i c c a d i l l y F o r m a t i o n . 
Intruded by P a l l Mal l A d a m e l l i t e . Equ iva l en t to p a r t s of Star and G a m e 
Hi l l B e d s and C l a r k e R i v e r F o r m a t i o n . Wyatt (1963) . 

Lo l lypop F o r m a t i o n 
(D-Cl ) 

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

C o n f o r m a b l e b e t w e e n M y r t l e v a l e B e d s and Hardwick F o r m a t i o n . In­
truded by P a l l Mal l A d a m e l l i t e . At l e a s t 1500 ft th ick . No f o s s i l s o b -
s e r v e d . Wyatt (1961 , 1 9 6 3 ) . 

(FAMENNIAN) 

U P P E R 

D E V O N I A N 
(FRASNIAN) 

M y r t l e v a l e B e d s 
(Cum) 

F e l d s p a t h i c s a n d s t o n e , s i l t ­
s t o n e , s h a l e , r a r e l i m e s t o n e 
and c o n g l o m e r a t e 

C o n f o r m a b l e b e t w e e n D o t s w o o d F o r m a t i o n and Lo l lypop F o r m a t i o n . 
9 0 0 - 1 0 0 0 ft th ick . Abundant m a r i n e f o s s i l s ; r a r e p l a n t s . Wyatt (1961 , 
1 9 6 2 , 1963 ) . 

D o t s w o o d F o r m a t i o n F e l d s p a t h i c s a n d s t o n e , a r k o s e , 
(Dud) c o n g l o m e r a t e , r e d s h a l e , 

s i l t s t o n e , tuff 

O v e r l a p p i n g and p r o b a b l y d i s c o n f o r m a b l e on Fanning R i v e r G r o u p . 
Intruded by P a l l Mal l A d a m e l l i t e , d o l e r i t e and m i c r o d i o r i t e ( C - P i ) , 
and d y k e s n e a r Mt Kitty O'Shea. About 8 0 0 0 ft th ick . Cont inenta l d e ­
p o s i t s . R a r e plant f o s s i l s . Gold at F a r F a n n i n g d i g g i n g s ; g o l d - c o p p e r 
at G r e a t C a e s a r m i n e ; go ld at P i c c a d i l l y m i n e s , c o p p e r at Mount K e e l -
b o t t o m . Jack (1879a); Wyatt (1961 , 1 9 6 2 , 1 9 6 3 ) . 

(GIUETIAN) 

MIDDLE 
DEVONIAN 

Fanning R i v e r A r k o s e , s u b g r e y w a c k e , c o r a l l i n e N o n c o n f o r m a b l e on R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . About 1200 ft 
Group l i m e s t o n e , s a n d s t o n e , s h a l e th ick . Abundant m a r i n e f o s s i l s . L i m e s t o n e b i o s t r o m a l . L i m e s t o n e d e -

(Dmf) p o s i t s w o r k e d in C a l c i u m a r e a ; go ld at Mt S u c c e s s and G o l d e n V a l l e y ; 
go ld p r o s p e c t n e a r C a l c i u m ; i r o n n e a r W o o d s t o c k . Jack (1879a ,b) ; 
Hi l l (1942); Wyatt (1961 , 1 9 6 2 , 1 9 6 3 ) . 



M I D D L E DEVONIAN 

R e d e f i n i t i o n of Burdek in B a s i n 

S e d i m e n t a t i o n r e s u m e d in G i v e t i a n t i m e s w i t h the d e p o s i t i o n of m a r i n e s t r a t a . The 
s e d i m e n t s w e r e d e p o s i t e d in the e a s t e r n p a r t of W h i t e h o u s e ' s Burdekin B a s i n (the w e s t e r n 
p a r t h a s s i n c e b e e n n a m e d the B r o k e n R i v e r E m b a y m e n t by Hi l l , 1960) and in h i s Re id 
R i v e r B a s i n ( W h i t e h o u s e , 1930 ) . S e d i m e n t a r y c o n d i t i o n s in the B r o k e n R i v e r a r e a w e r e 
e s s e n t i a l l y s i m i l a r to t h o s e in the B u r d e k i n a r e a f r o m G i v e t i a n to T o u r n a i s i a n t i m e s , but 
t h e B r o k e n R i v e r E m b a y m e n t c o n t a i n s a g r e a t t h i c k n e s s of S i l u r i a n to p o s s i b l y L o w e r 
D e v o n i a n s t r a t a ( ' ear ly P a l a e o z o i c ' ) in the n o r t h w e s t w h i c h a r e a b s e n t in the e a s t e r n p a r t 
of the B u r d e k i n B a s i n . In c o i n i n g the t e r m Burdek in B a s i n W h i t e h o u s e r e f e r r e d to the 
D e v o n i a n a s a w h o l e , and w a s a p p a r e n t l y not a w a r e of the i m p o r t a n c e of the L o w e r D e v o n ­
i a n o r o g e n y . It i s t h e r e f o r e p r o p o s e d to r e d e f i n e the Burdek in B a s i n a s the a r e a b e t w e e n 
L a r o o n a , V a l p r e , and Burdek in D o w n s h o m e s t e a d s in the w e s t , and S p e e d s C r e e k , C a l c i u m , 
and F a n n i n g R i v e r h o m e s t e a d in the e a s t ( i . e . , e m b r a c i n g W h i t e h o u s e ' s Re id R i v e r B a s i n ) , 
in w h i c h s e d i m e n t a t i o n c o m m e n c e d in the G i v e t i a n (Fanning R i v e r Group) , and r a n g e d 
t h r o u g h to the T o u r n a i s i a n . 

F a n n i n g R i v e r Group (Dmf) 
(new n a m e ) 

T h e s e q u e n c e around F a n n i n g R i v e r h o m e s t e a d i s h e r e d e s i g n a t e d the F a n n i n g R i v e r 
G r o u p . T h e group c o m p r i s e s a b a s a l s a n d s t o n e s e q u e n c e f o l l o w e d by a c o r a l l i n e l i m e s t o n e 
s e q u e n c e and a s a n d s t o n e - s h a l e s e q u e n c e . The t e r m s Burdek in B e d s (Jack, 1 8 8 6 a , b ) , B u r d e ­
k i n F o r m a t i o n (Jack, 1892) , and B u r d e k i n S e r i e s (Dunstan, 1913; R e i d , 1930) h a v e b e e n 
u s e d m a i n l y f o r the c o r a l l i n e l i m e s t o n e s e q u e n c e in v a r i o u s p a r t s of the Burdek in B a s i n . 
T h e t e r m B u r d e k i n F o r m a t i o n h a s t h e r e f o r e b e e n r e s t r i c t e d to the l i m e s t o n e s e c t i o n . 

Wyatt ( 1961 , unpubl . ) s u b d i v i d e d h i s F a n n i n g Group (s ic ) into the G o l d e n V a l l e y F o r ­
m a t i o n ( o l d e s t ) , F a n n i n g R i v e r F o r m a t i o n , and Cul t iva t ion Gul ly F o r m a t i o n ( y o u n g e s t ) , 
but in t h i s R e p o r t , b e c a u s e the n a m e G o l d e n V a l l e y i s p r e o c c u p i e d , the n a m e s adopted a r e 
a s f o l l o w s : 

( 3 . Cu l t iva t ion Gul ly F o r m a t i o n 

( 
F a n n i n g R i v e r Group ( 2 . B u r d e k i n F o r m a t i o n 

( 

( 1 . B i g Bend A r k o s e ( H e i d e c k e r , 1 9 6 0 , unpubl . ) . 

T h e group h a s not b e e n s u b d i v i d e d on the m a p . 

B i g Bend A r k o s e 

H e i d e c k e r (1960 , unpubl . ) h a s d e s c r i b e d a s e q u e n c e of a r k o s e and c o n g l o m e r a t e at B i g 
Bend on the B u r d e k i n R i v e r about 15 m i l e s n o r t h of C h a r t e r s T o w e r s to w h i c h he appl i ed 
the n a m e B i g Bend A r k o s e . T h e s e b e d s w e r e not s t u d i e d in d e t a i l dur ing the p r e s e n t s u r v e y , 
but s i m i l a r s e q u e n c e s at the h e a d of E m u Apple C r e e k , 10 m i l e s n o r t h - n o r t h e a s t of B u r d e ­
k i n D o w n s h o m e s t e a d , and at G o l d e n V a l l e y , on the w e s t e r n s i d e of Mount S u c c e s s , w e r e 
s t u d i e d m o r e fu l ly . 

At the head of E m u Apple C r e e k they c o n s i s t of buff m e d i u m to c o a r s e f e l d s p a t h i c 
s a n d s t o n e and s u b g r e y w a c k e , w i t h i n t e r b e d d e d c a l c a r e o u s b e d s c o n t a i n i n g abundant l a r g e 
g a s t r o p o d s , s m a l l s tout b r a n c h i n g b r y o z o a , and s tout d i s p h y l l i d s . The s a n d s t o n e w e a t h e r s 
r e a d i l y and i s p o o r l y e x p o s e d , but the b e d s a p p e a r to be about 1 foot 6 i n c h e s to 3 f e e t th i ck . 
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About P i g e o n Box Mill on T h r e e Mile C r e e k , the l o w e s t beds a r e r e d - b r o w n sandy 
s i l t s t o n e and boulder c o n g l o m e r a t e conta in ing b o u l d e r s d e r i v e d f r o m the under ly ing R a v e n s ­
wood G r a n o d i o r i t e C o m p l e x , To the n o r t h w e s t , n e a r S o m m e r v i e w Mil l , r e d s h a l e and s i l t ­
s t o n e , c r e a m to brown fe ldspath ic s a n d s t o n e , and l i th ic a r k o s e o c c u r , but the c o r a l l i n e 
l i m e s t o n e of the Burdekin F o r m a t i o n i s absent , and the upper s a n d s t o n e - s h a l e s e q u e n c e i s 
i n d i s t i n g u i s h a b l e f r o m the Big Bend A r k o s e or the l o w e r part of the o v e r l y i n g Dotswood 
F o r m a t i o n . 

At Golden V a l l e y the s e d i m e n t s a r e about 50 feet thick; they c o m p r i s e cobb le to boulder 
c o n g l o m e r a t e o v e r l a i n by s u b g r e y w a c k e and f e ldspath ic sands tone with o c c a s i o n a l d i s -
phy l l id c o r a l s . 

In the unnamed c r e e k on the e a s t s i d e of K e e l b o t t o m C r e e k be tween Turt l e and L i m e 
C r e e k s , the c o r a l l i n e l i m e s t o n e i s under la in by i m p u r e a r k o s e and s o m e brown s h a l e , and 
the l i m e s t o n e and s a n d s t o n e s a r e m u c h m o r e i n t e r m i x e d than in the Fanning River or 
Burdekin D o w n s a r e a s . 

North of Laroona h o m e s t e a d f e ldspath ic s e d i m e n t s have been noted be low the l i m e s t o n e , 
but they a r e g e n e r a l l y o b s c u r e d by rhyo l i t e p o r p h y r y d y k e s . 

At Reid Gap, about 50 feet of a r k o s e and f e ldspath ic s a n d s t o n e r e s t nonconform ably on 
the b iot i te g r a n o d i o r i t e (Ravenswood Granod ior i t e C o m p l e x ) to the south of the l i m e q u a r r y . 
S i m i l a r b e d s , up to 100 f ee t thick, c r o p out at the b a s e of the group about 3 m i l e s e a s t -
s o u t h e a s t of Re id Gap. Behind the m a i n quarry at C a l c i u m the b a s a l beds c o n s i s t of c o a r s e 
w h i t e quartz c o n g l o m e r a t e , and on the s t r i k e r i d g e e a s t of Reid Gap they c o n s i s t of thin 
quartz c o n g l o m e r a t e . On the hi l l s o u t h e a s t of C a l c i u m quarry the s e q u e n c e c o n s i s t s of about 
40 feet of c o n t a c t - m e t a m o r p h o s e d quartz sands tone , c a l c a r e o u s s a n d s t o n e , and s i l ty f e l d s ­
pa th i c s a n d s t o n e . 

The Big Bend A r k o s e i s g e n e r a l l y b e t w e e n 50 and 100 f ee t thick, but in the Emu Apple 
C r e e k a r e a it e x c e e d s 200 f ee t , and at B ig Bend H e i d e c k e r g i v e s a t h i c k n e s s of 250 f ee t for 
h i s type s e c t i o n and 300 f ee t e l s e w h e r e . The Big Bend A r k o s e i s probably th i cker in the 
s o u t h w e s t e r n part of the bas in , but i t s d i s t r ibut ion i s e r r a t i c , and in p l a c e s the Burdekin 
F o r m a t i o n r e s t s d i r e c t l y on g r a n i t i c b a s e m e n t . 

The Big Bend A r k o s e i s o v e r l a i n by and i n t e r f i n g e r s with the Burdekin F o r m a t i o n . 

Burdekin F o r m a t i o n 

The Burdekin F o r m a t i o n i s w e l l d e v e l o p e d in the Fanning R i v e r north of Fanning 
R i v e r h o m e s t e a d . The n a m e i s d e r i v e d f r o m Burdekin D o w n s h o m e s t e a d , w h e r e Jack 
(1879a) f i r s t d e s c r i b e d the l i m e s t o n e , but h i s l a t er d e s c r i p t i o n s r e f e r to the Fanning River 
a r e a , w h e r e the s e q u e n c e i s much bet ter e x p o s e d . 

The f o r m a t i o n c o m p r i s e s about 600 f ee t of c a l c a r e o u s s h a l e , c a l c i l u t i t e , f o s s i l i f e r o u s 
l i m e s t o n e , and c o r a l , b r y o z o a n , and s h e l l c o q u i n a s . A few i n t e r b e d s of c a l c a r e o u s f e l d s ­
path ic s a n d s t o n e and s h a l e o c c u r at the b a s e , and c a l c a r e o u s sands tone and s h a l e at the top. 

The s e q u e n c e i s w e l l bedded; the b e d s a v e r a g e 4 to 6 i n c h e s thick, but r a n g e up to 6 
f e e t . The c o r a l and o ther o r g a n i c r e m a i n s have c o m m o n l y been s l ight ly r e w o r k e d , but it i s 
u n l i k e l y that the m a t e r i a l has been t r a n s p o r t e d any a p p r e c i a b l e d i s t a n c e , and th i s i s c o n ­
f i r m e d by the p r e s e r v a t i o n of s o m e s t r o m a t o p o r o i d n i g g e r - h e a d s in s i t u . 

The l i m e s t o n e s at Burdekin D o w n s , Va lpreVMi les Lake a r e a , and Laroona a r e s i m i l a r 
to those in the Fanning R i v e r . At C a l c i u m , h o w e v e r , the f o r m a t i o n has been a l t e r e d by 
t h e r m a l m e t a m o r p h i s m and i n t e n s e fault ing. The b e d s of a r g i l l a c e o u s o r sandy l i m e s t o n e 
at the b a s e and top of the c a l c a r e o u s s e q u e n c e have been c o n v e r t e d into c a l c - s i l i c a t e h o r n ­
f e l s (GSQ 15190) , a n t h o p h y l l i t e - c o r d i e r i t e h o r n f e l s (GSQ 15191) , and w o l l a s t o n i t e - g a r n e t 
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Coquina of l a r g e S t r l n g o c e p h a l u s s h e l l s in the B u r d e k i n F o r m ­
a t i o n , Fanning R i v e r G r o u p , 2 .7 m i l e s n o r t h e a s t of Re id 
R i v e r r a i l w a y s i d i n g , 34 m i l e s south of T o w n s v i l l e . 

P o l y m i c t i c pebble to c o b b l e c o n g l o m e r a t e , D o t s w o o d F o r m a t i o n , 
1.2 m i l e s s o u t h - s o u t h e a s t of C a l c i u m r a i l w a y s i d i n g , 28 m i l e s 
s o u t h of T o w n s v i l l e . 
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About P i g e o n Box Mil l on T h r e e M i l e C r e e k , the l o w e s t b e d s a r e r e d - b r o w n s a n d y 
s i l t s t o n e and bou lder c o n g l o m e r a t e c o n t a i n i n g b o u l d e r s d e r i v e d f r o m the u n d e r l y i n g R a v e n s ­
w o o d G r a n o d i o r i t e C o m p l e x . To the n o r t h w e s t , n e a r S o m m e r v i e w Mi l l , r e d s h a l e and s i l t ­
s t o n e , c r e a m to b r o w n f e l d s p a t h i c s a n d s t o n e , and l i th ic a r k o s e o c c u r , but the c o r a l l i n e 
l i m e s t o n e of the Burdek in F o r m a t i o n i s a b s e n t , and the upper s a n d s t o n e - s h a l e s e q u e n c e i s 
i n d i s t i n g u i s h a b l e f r o m the B i g Bend A r k o s e or the l o w e r p a r t of the o v e r l y i n g D o t s w o o d 
F o r m a t i o n . 

At G o l d e n V a l l e y the s e d i m e n t s a r e about 50 f e e t thick; they c o m p r i s e c o b b l e to b o u l d e r 
c o n g l o m e r a t e o v e r l a i n by s u b g r e y w a c k e and f e l d s p a t h i c s a n d s t o n e wi th o c c a s i o n a l d i s -
phy l l id c o r a l s . 

In the u n n a m e d c r e e k on the e a s t s i d e of K e e l b o t t o m C r e e k b e t w e e n T u r t l e and L i m e 
C r e e k s , the c o r a l l i n e l i m e s t o n e i s u n d e r l a i n by i m p u r e a r k o s e and s o m e b r o w n s h a l e , and 
the l i m e s t o n e and s a n d s t o n e s a r e m u c h m o r e i n t e r m i x e d than in the F a n n i n g R i v e r o r 
Burdek in D o w n s a r e a s . 

North of L a r o o n a h o m e s t e a d f e l d s p a t h i c s e d i m e n t s have b e e n noted b e l o w the l i m e s t o n e , 
but they a r e g e n e r a l l y o b s c u r e d by r h y o l i t e p o r p h y r y d y k e s . 

At R e i d Gap, about 50 f ee t of a r k o s e and f e l d s p a t h i c s a n d s t o n e r e s t n o n c o n f o r m ably on 
the b io t i t e g r a n o d i o r i t e ( R a v e n s w o o d G r a n o d i o r i t e C o m p l e x ) to the south of the l i m e q u a r r y . 
S i m i l a r b e d s , up to 100 f ee t th i ck , c r o p out at the b a s e of the group about 3 m i l e s e a s t -
s o u t h e a s t of R e i d Gap. Behind the m a i n q u a r r y at C a l c i u m the b a s a l b e d s c o n s i s t of c o a r s e 
w h i t e quar tz c o n g l o m e r a t e , and on the s t r i k e r i d g e e a s t of R e i d Gap they c o n s i s t of th in 
quar tz c o n g l o m e r a t e . On the h i l l s o u t h e a s t of C a l c i u m q u a r r y the s e q u e n c e c o n s i s t s of about 
4 0 f ee t of c o n t a c t - m e t a m o r p h o s e d q u a r t z s a n d s t o n e , c a l c a r e o u s s a n d s t o n e , and s i l t y f e l d s ­
p a t h i c s a n d s t o n e . 

The B i g Bend A r k o s e i s g e n e r a l l y b e t w e e n 50 and 100 f e e t th ick , but in the E m u Apple 
C r e e k a r e a it e x c e e d s 200 f e e t , and at B i g Bend H e i d e c k e r g i v e s a t h i c k n e s s of 2 5 0 f e e t for 
h i s type s e c t i o n and 300 f e e t e l s e w h e r e . The B i g Bend A r k o s e i s p r o b a b l y t h i c k e r in the 
s o u t h w e s t e r n p a r t of the b a s i n , but i t s d i s t r i b u t i o n i s e r r a t i c , and in p l a c e s the B u r d e k i n 
F o r m a t i o n r e s t s d i r e c t l y on g r a n i t i c b a s e m e n t . 

The B i g Bend A r k o s e i s o v e r l a i n by and i n t e r f i n g e r s w i t h the Burdek in F o r m a t i o n . 

B u r d e k i n F o r m a t i o n 

The B u r d e k i n F o r m a t i o n i s w e l l d e v e l o p e d in the F a n n i n g R i v e r n o r t h of F a n n i n g 
R i v e r h o m e s t e a d . The n a m e i s d e r i v e d f r o m Burdekin D o w n s h o m e s t e a d , w h e r e Jack 
(1879a) f i r s t d e s c r i b e d the l i m e s t o n e , but h i s l a t e r d e s c r i p t i o n s r e f e r to the F a n n i n g R i v e r 
a r e a , w h e r e the s e q u e n c e i s m u c h b e t t e r e x p o s e d . 

The f o r m a t i o n c o m p r i s e s about 600 f e e t of c a l c a r e o u s s h a l e , c a l c i l u t i t e , f o s s i l i f e r o u s 
l i m e s t o n e , and c o r a l , b r y o z o a n , and s h e l l c o q u i n a s . A few i n t e r b e d s of c a l c a r e o u s f e l d s ­
pa th i c s a n d s t o n e and s h a l e o c c u r at the b a s e , and c a l c a r e o u s s a n d s t o n e and s h a l e a t the top . 

The s e q u e n c e i s w e l l bedded; the b e d s a v e r a g e 4 to 6 i n c h e s th ick, but r a n g e up to 6 
f e e t . The c o r a l and o ther o r g a n i c r e m a i n s have c o m m o n l y b e e n s l i g h t l y r e w o r k e d , but i t i s 
u n l i k e l y that the m a t e r i a l h a s b e e n t r a n s p o r t e d any a p p r e c i a b l e d i s t a n c e , and t h i s i s c o n ­
f i r m e d by the p r e s e r v a t i o n of s o m e s t r o m a t o p o r o i d n i g g e r - h e a d s in s i t u . 

The l i m e s t o n e s at Burdek in D o w n s , V a l p r e / M i l e s Lake a r e a , and L a r o o n a a r e s i m i l a r 
to t h o s e in the F a n n i n g R i v e r . At C a l c i u m , h o w e v e r , the f o r m a t i o n h a s b e e n a l t e r e d by 
t h e r m a l m e t a m o r p h i s m and i n t e n s e fau l t ing . The b e d s of a r g i l l a c e o u s o r s a n d y l i m e s t o n e 
at the b a s e and top of the c a l c a r e o u s s e q u e n c e h a v e b e e n c o n v e r t e d into c a l c - s i l i c a t e h o r n ­
f e l s (GSQ 1 5 1 9 0 ) , a n t h o p h y l l i t e - c o r d i e r i t e h o r n f e l s (GSQ 1 5 1 9 1 ) , and w o l l a s t o n i t e - g a r n e t 
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In the R e i d Gap a r e a , M c K e l l a r (1964 , unpubl . ) h a s d e t e r m i n e d N u c u l i d e a s p . , E d m o n d i a 
s p . , T e n t a c u l i t e s s p . , W a r r e n e l l a s p . , Atrypa cf. d e s q u a m a t a Sow. , C a l c e o l a s a n d e l i n a 
L i n n . , A u l o p o r a s p . , C y p r i c a r d e l l a s p . , C h o n e t e s s p . , K a y s e r e l l a s p . , P t y c h o d e s m a s p . , 
and N e o a c t i n o d o n t a a m y g d a l i n a H e i d e c k e r . 

The C u l t i v a t i o n Gul ly F o r m a t i o n i s u s u a l l y o v e r l a i n by c o n g l o m e r a t e w h i c h h a s b e e n 
m a p p e d a s the b a s e of the D o t s w o o d F o r m a t i o n . The Cul t iva t ion Gul ly F o r m a t i o n i s 550 
f e e t th i ck in the type a r e a , w h i c h i s p r o b a b l y the m a x i m u m t h i c k n e s s in the F a n n i n g R i v e r / 
B u r d e k i n D o w n s / L a r o o n a a r e a . In the C a l c i u m / R e i d Gap a r e a the t h i c k n e s s m a y be a s 
m u c h a s 2 0 0 0 to 2 8 0 0 f e e t , but the d e t a i l e d s t r u c t u r e of the a r e a i s u n c e r t a i n . 

U P P E R DEVONIAN 

D o t s w o o d F o r m a t i o n (Dud) 
(amended n a m e ) 

The s e q u e n c e of a r k o s e , s h a l e , s a n d s t o n e , and c o n g l o m e r a t e o v e r l y i n g the Fanning 
R i v e r Group w a s n a m e d the D o t s w o o d B e d s by Jack (1879a) . The b e d s a r e c h a r a c t e r i z e d 
by the p r e s e n c e of r e d b e d s . The n a m e i s h e r e r e v i s e d to D o t s w o o d F o r m a t i o n . 

J a c k b a s e d h i s d e s c r i p t i o n of the D o t s w o o d B e d s o n the a r e a i m m e d i a t e l y nor th of 
D o t s w o o d h o m e s t e a d , but the f o r m a t i o n i s b e s t d e v e l o p e d b e t w e e n F a n n i n g R i v e r h o m e s t e a d 
and M o o d y s D a m , w h e r e it i s e x p o s e d in m a n y c r e e k s and g u l l i e s . The F a n n i n g R i v e r / D o t s -
w o o d r o a d i s d e s i g n a t e d a s the type s e c t i o n . 

In the type s e c t i o n , the l o w e r p a r t of the f o r m a t i o n c o n s i s t s of 1475 f e e t of c o a r s e buff 
f e l d s p a t h i c s a n d s t o n e and s u b g r e y w a c k e w i t h m i n o r c o n g l o m e r a t e and tuff. The m i d d l e 
s e c t i o n c o n s i s t s of 3600 f e e t of r e d s h a l e , s i l t s t o n e , and s a n d s t o n e , w i t h m i n o r quar tz 
s a n d s t o n e , l i th i c c o n g l o m e r a t e , and a r k o s e , and the upper s e c t i o n of about 3000 f e e t a r k o s e , 
f e l d s p a t h i c s a n d s t o n e , and l i t h i c c o n g l o m e r a t e , w i th s u b o r d i n a t e s h a l e and s i l t s t o n e . 

B e y o n d the type a r e a the t h i c k n e s s of the s e c t i o n s v a r i e s a c c o r d i n g to f a c i e s c h a n g e s 
r e l a t e d to the d i s t a n c e f r o m the s o u r c e a r e a , but that of the f o r m a t i o n a s a w h o l e r e m a i n s 
about the s a m e . The f o r m a t i o n a p p e a r s to be c o n t i n e n t a l in o r i g i n , and to h a v e f o r m e d a 
b r o a d p i e d m o n t d e p o s i t . 

T h e b a s a l c o n g l o m e r a t e i s w i d e s p r e a d . Nor th of Fann ing R i v e r h o m e s t e a d , the c o n ­
g l o m e r a t e r e s t i n g on the F a n n i n g R i v e r Group c o n s i s t s of f r a g m e n t s of g r e y c h e r t y m u d ­
s t o n e s e t in a w h i t e a r g i l l a c e o u s s a n d y m a t r i x w h i c h i s p r o b a b l y t u f f a c e o u s in p l a c e s . The 
c o n g l o m e r a t e and a s s o c i a t e d s a n d s t o n e conta in n u m e r o u s f r a g m e n t s of f o s s i l p l a n t s . It 
w a s p r o b a b l y f r o m a s i m i l a r w h i t e s a n d s t o n e that Jack (1879b) c o l l e c t e d D i c r a n o p h y l l u m 
a u s t r a l i c u m , now r e g a r d e d a s P r o t o l e p i d o d e n d r o n . In the s m a l l c r e e k f l o w i n g into K e e l -
b o t t o m C r e e k b e t w e e n L i m e and T u r t l e C r e e k s n o r t h e a s t of D o t s w o o d h o m e s t e a d , the b a s e 
of the f o r m a t i o n i s r e p r e s e n t e d by a w e l l rounded q u a r t z - p e b b l e 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 w i th p h e n o c l a s t s of g r a n i t e and l i m e s t o n e in the D e a d m a n s G u l l y a r e a n e a r 
C a l c i u m p r o b a b l y r e p r e s e n t s the b a s e of the D o t s w o o d F o r m a t i o n ( F i g . 4 ) . T h e p r e s e n c e 
of l i m e s t o n e b o u l d e r s i n d i c a t e s a p e r i o d of e r o s i o n of the u n d e r l y i n g F a n n i n g R i v e r G r o u p . 
A s u d d e n c h a n g e to c o n t i n e n t a l c o n d i t i o n s i s i n d i c a t e d by the p l a n t - b e a r i n g t u f f a c e o u s s e d i ­
m e n t s n e a r F a n n i n g R i v e r h o m e s t e a d ; the q u a r t z - p e b b l e c o n g l o m e r a t e n o r t h e a s t of D o t s -
w o o d h o m e s t e a d a l s o p o i n t s to a p e r i o d of n o n - s u b s i d e n c e d u r i n g w h i c h the l a b i l e m a t e r i a l s 
w e r e r e m o v e d . T h e r e i s no a n g u l a r u n c o n f o r m i t y b e t w e e n the Fanning R i v e r Group and the 
D o t s w o o d F o r m a t i o n , but the b a s a l c o n g l o m e r a t e s i g n i f i e s a d i s c o n f o r m i t y . 

N e a r the h e a d of T e n M i l e C r e e k , 12 m i l e s nor th of Burdek in D o w n s h o m e s t e a d , the 
F a n n i n g R i v e r Group a p p a r e n t l y t h i n s out , and the D o t s w o o d F o r m a t i o n r e s t s n o n c o n f o r m -
a b l y on the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . S i m i l a r l y , n o r t h w e s t of Mount Jack, the 
F a n n i n g R i v e r Group i s a b s e n t , and the D o t s w o o d 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 
A r g e n t i n e M e t a m o r p h i c s . 
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The D o t s w o o d F o r m a t i o n i s g e n e r a l l y w e l l b e d d e d , p a r t i c u l a r l y the t h i n - b e d d e d f ine 
r e d s a n d s t o n e and s h a l e of the m i d d l e s e c t i o n . The c o n g l o m e r a t e and s a n d s t o n e in the u p p e r 
s e c t i o n a r e not s o w e l l bedded , and the c o n g l o m e r a t e i s c o m m o n l y c r o s s - b e d d e d and u n -
s o r t e d . 

I n t e r b e d s of tuff o c c u r in the l o w e r f e l d s p a t h i c s a n d s t o n e s e q u e n c e . T h e tuff c r o p s out 
in a low r i d g e to the w e s t of F a n n i n g R i v e r h o m e s t e a d . It i s p a l e g r e e n and up to 30 f e e t 
th i ck . 

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

The abundance of f e l d s p a r in the o ther b e d s s u g g e s t s that they w e r e d e r i v e d f r o m a 
g r a n i t i c t e r r a i n . In the r e d b e d s e q u e n c e in the m i d d l e s e c t i o n the g r a i n s a r e not w e l l 
r o u n d e d . 

The f o r m a t i o n i s p o o r l y f o s s i l i f e r o u s . The f o s s i l s have b e e n r e c o r d e d in the r e d b e d s in 
the m i d d l e and u p p e r s e c t i o n s . P r o t o l e p i d o d e n d r o n o c c u r s in the b a s a l c o n g l o m e r a t e and 
s a n d s t o n e nor th of F a n n i n g R i v e r h o m e s t e a d , and L e p t o p h l o e u m a u s t r a l e in t u f f a c e o u s s e d i ­
m e n t 4 1/4 m i l e s to the s o u t h . M c K e l l a r (1963a) h a s d e t e r m i n e d ? P r o t o l e p i d o d e n d r o p s i s 
s p . , cf. P r o t o p t e r i d i u m s p . , Sub lep idodendron s p . , and S t i g m a r i a s p . f r o m the D o t s w o o d 
F o r m a t i o n 2 m i l e s s o u t h e a s t of V a l p r e h o m e s t e a d . M c K e l l a r s u g g e s t s that the f l o r a i s 
Upper D e v o n i a n . 

The D o t s w o o d F o r m a t i o n i s o v e r l a i n by the M y r t l e v a l e B e d s , p o s s i b l y wi th s o m e 
r e g i o n a l o v e r l a p . 

M y r t l e v a l e B e d s (Dum) 
(new n a m e ) 

The m a r i n e s e q u e n c e b e t w e e n M y r t l e v a l e Hut and M o o d y s D a m i s h e r e d e s i g n a t e d the 
M y r t l e v a l e B e d s . The b e d s f o r m n a r r o w b e l t s of l o w ground w h i c h c a n g e n e r a l l y be r e a d i l y 
ident i f i ed on the a i r - p h o t o g r a p h s . They conta in a p r o m i n e n t C y r t o s p i r i f e r fauna , and a r e a 
v a l u a b l e m a r k e r h o r i z o n in the D e v o n o - C a r b o n i f e r o u s s e q u e n c e . 

The M y r t l e v a l e B e d s c o n s i s t of a l o w e r s a n d s t o n e s e q u e n c e w h i c h u n d e r l i e s and i n t e r -
f i n g e r s w i t h a s i l t s t o n e - s h a l e s e q u e n c e . The b a s a l e l a s t i c s c o n s i s t m a i n l y of c o a r s e f e l d ­
s p a t h i c s a n d s t o n e g r a d i n g into s u b g r e y w a c k e ; i n p l a c e s , a thin b a s a l q u a r t z o s e c o n g l o m e r ­
a t e i s p r e s e n t . P e b b l y s a n d s t o n e a l s o o c c u r s , but the p e b b l e s i n v a r i a b l y c o n s i s t of q u a r t z , 
q u a r t z i t e , c h e r t , and j a s p e r , un l ike the l a b i l e p o r p h y r y and g r a n i t e p e b b l e s in the u n d e r l y i n g 
D o t s w o o d F o r m a t i o n . T h e s a n d s t o n e in th i s p a r t of the s e q u e n c e t e n d s to be c o a r s e l y bedded 
and c r o s s - l a m i n a t e d . The on ly f o s s i l s r e c o r d e d a r e l e p i d o d e n d r o i d p l a n t s , inc lud ing 
L e p t o p h l o e u m a u s t r a l e . 

In the m i d d l e p a r t of the f o r m a t i o n , w h e r e the u p p e r and l o w e r s e q u e n c e s i n t e r f i n g e r , 
c h e r t y quar tz s a n d s t o n e a p p e a r s , and the s e d i m e n t s b e c o m e f iner and c o n t a i n a l o w e r 
p r o p o r t i o n of l a b i l e c o n s t i t u e n t s . L a m e l l i b r a n c h s and L e p t o p h l o e u m a u s t r a l e a r e found 
i n the s a m e b e d s . In the u p p e r f i n e r - g r a i n e d s e c t i o n , khaki s i l t s t o n e i s p l e n t i f u l , and the 
s a n d s t o n e b e c o m e s t h i n n e r - b e d d e d and r i p p l e - m a r k e d ; thin C y r t o s p i r i f e r c o q u i n a s a r e 
i n t e r b e d d e d w i t h s i l t s t o n e and s h a l e , w h i c h r a p i d l y b e c o m e m o r e c o m m o n u p w a r d s . R a r e 
th in b e d s of l i m e s t o n e w i t h s o l i t a r y c o r a l s a r e p r e s e n t in the s h a l e s e q u e n c e . C a l c a r e o u s 
and sandy C y r t o s p i r i f e r c o q u i n a s r e a p p e a r n e a r the top of the s e c t i o n . The l i t h o l o g y of the 
M y r t l e v a l e B e d s i n d i c a t e s that they w e r e la id down in a s h a l l o w t r a n s g r e s s i v e s e a . 

In the type a r e a , the M y r t l e v a l e B e d s a r e 1050 f e e t th ick , but the a v e r a g e t h i c k n e s s 
i n the b a s i n i s p r o b a b l y about 900 f e e t . The s u c c e s s i o n h a s not b e e n s t u d i e d in d e t a i l 
o u t s i d e the type a r e a , but the unit c a n be r e c o g n i z e d by i t s faunal a s s e m b l a g e and i t s 
s t r a t i g r a p h i c p o s i t i o n a b o v e the r e d b e d s e q u e n c e of the D o t s w o o d F o r m a t i o n . A l l s e c t i o n s 
o b s e r v e d c o n s i s t of a c o a r s e and r e l a t i v e l y u n f o s s i l i f e r o u s l o w e r s e q u e n c e o v e r l a i n by a 
f i n e r and r i c h l y f o s s i l i f e r o u s u p p e r s e q u e n c e . 
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M c K e l l a r ( 1 9 6 2 c , unpubl . ) h a s a s s i g n e d a F a m e n n i a n a g e to the b e d s . T h e f o s s i l s i n ­
c l u d e : C y r t o s p i r i f e r s i n e n s i s v a r . a u s t r a l i s , S p i r i f e r s p . , M u c r o s p i r i f e r k e n n e d y e n s i s , 
A t h y r i s s p , , Y u n n a n e l l a s p . C a m a r o t o e c h i a cf. l u c i d a , S c h i z o p h o r i a cf. p i e r r e n s i s , Sp inu-
l i c o s t a s p . , C h o n e t e s s p . a, C h o n e t e s s p . b, C h o n e t e s s p . c , C h o n e t e s s p . d , C h o n e t e s s p . , 
C h o n e t e s cf. m a c r o p a t u s , T e n t i c o s p i r i f e r cf. g r a n d i s , T e n t i c o s p i r i f e r s p . , C h o n e t i p u s t u l a 
s p . , E m a n u e l l a s p . , G u r i c h e l l a s p . , S c h u c h e r t e l l a s p , , T h o m a s a r i a s p . , ?Avonia s p . , 
C l e i o t h y r i d i n a s p . , P e r n o p e c t e n s p . , A v i e u l o p e c t e n s p . , C r e n i p e c t e n s p . , cf . C y p r i c a r d i n i a 
s p . , cf . M y t i l u s s p , , cf. P t e r i a s p . , E d m o n d i a s p . , A c t i n o p t e r i a s p . , M o d i o m o r p h a s p . , 
L e i o r h y n c h u s s p . , S a n g u i n o l i t e s s p . , G r a m m y s i a s p . , cf . L o x o n e m a s p . , S t r a p a r o l l u s s p . , 
S e p u l o s p i r a s p . , B e l l e r o p h o n s p . , P s e u d o z y g o p l e u r a s p . , cf. S p y o c e r a s s p . , cf. O r t h o c e r a s 
s p . , C l a s o c h o n u s s p . , and L e p t o p h l o e u m a u s t r a l e . 

T h e M y r t l e v a l e B e d s o v e r l i e the D o t s w o o d F o r m a t i o n , p r o b a b l y w i t h s l i g h t o v e r l a p , 
and a r e c o n f o r m a b l y o v e r l a i n by the Lo l lypop F o r m a t i o n . The f o r m a t i o n i s p r o b a b l y e q u i v a ­
l e n t to the l o w e r p a r t s of the G a m e Hi l l and Star B e d s . 

U P P E R D E V O N I A N / L O W E R C A R B O N I F E R O U S 

L o l l y p o p F o r m a t i o n (D-Cl ) 
(new n a m e ) 

T h e s e q u e n c e of f e l d s p a t h i c s a n d s t o n e and c o n g l o m e r a t e in P intpot C r e e k , n o r t h w e s t of 
L o l l y p o p D a m , w a s n a m e d the L o l l y p o p F o r m a t i o n by Wyatt (1962 , unpubl , ) . In the M y r t l e -
v a l e / D o t s w o o d / P e r c y C r e e k a r e a , a s i m i l a r s e q u e n c e h a s b e e n m a p p e d by Wyatt (1961 , 
1 9 6 2 , unpubl . ) ; a l though the b e d s a r e not c o n t i n u o u s w i t h the o u t c r o p s in the type a r e a , t h e i r 
l i t h o l o g y and s t r a t i g r a p h i c p o s i t i o n b e t w e e n known f o s s i l i f e r o u s f o r m a t i o n s c l e a r l y i n d i ­
c a t e that t h e y a r e e q u i v a l e n t to the Lo l lypop F o r m a t i o n . 

T h e L o l l y p o p F o r m a t i o n c o n s i s t s m a i n l y of f e l d s p a t h i c s a n d s t o n e and m i n o r c o n g l o m e r ­
a t e , a l though c o n g l o m e r a t e i s abundant e a s t of P e l i c a n D a m . C o n g l o m e r a t e o c c u r s t h r o u g h ­
out the s e q u e n c e , but i s r a t h e r m o r e abundant in the m i d d l e . The s a n d s t o n e i s f a i r l y w e l l 
b e d d e d , and the b e d s a r e g e n e r a l l y 2 to 4 f e e t th ick . L a r g e - s c a l e c r o s s - b e d d i n g i s p r e s e n t 
in p l a c e s , e s p e c i a l l y s o u t h e a s t of P e l i c a n D a m , 

Much of the s a n d s t o n e i s s i l i c i f i e d at the s u r f a c e . The Lo l lypop F o r m a t i o n i s m o r e 
r e s i s t a n t to e r o s i o n than the s h a l e s in the u n d e r l y i n g M y r t l e v a l e B e d s and o v e r l y i n g H a r d ­
w i c k F o r m a t i o n , and it g e n e r a l l y f o r m s h i g h e r ground . 

In the type a r e a , the L o l l y p o p F o r m a t i o n i s about 1500 f e e t thick; n e a r P e l i c a n D a m the 
t h i c k n e s s i n c r e a s e s to 2 4 0 0 t o 2 7 0 0 f e e t , but south of Mount St M i c h a e l , n e a r D o t s w o o d , i t i s 
p r o b a b l y about 1000 f e e t th i ck . 

N o f o s s i l s h a v e b e e n found in the Lo l lypop F o r m a t i o n . The f o s s i l s in the u n d e r l y i n g 
M y r t l e v a l e b e d s i n d i c a t e a F a m e n n i a n a g e ; t h o s e in the b a s a l b e d s of the o v e r l y i n g H a r d ­
w i c k F o r m a t i o n i n d i c a t e o n l y a g e n e r a l Upper D e v o n i a n to L o w e r C a r b o n i f e r o u s a g e , and 
d e f i n i t e T o u r n a i s i a n f o s s i l s a r e no t found unt i l about 1000 f e e t a b o v e the b a s e of the H a r d ­
w i c k F o r m a t i o n . T h e T o u r n a i s i a n b e d s c a n be c o r r e l a t e d w i t h the L o w e r T o u r n a i s i a n s t r a t a 
i n the Star B e d s , and i t i s p o s s i b l e that the l o w e r p a r t of the Hardwick F o r m a t i o n i s , in p a r t , 
F a m e n n i a n . If t h i s i s s o , then the Lo l lypop F o r m a t i o n , w h i c h c o n f o r m a b l y u n d e r l i e s the 
H a r d w i c k F o r m a t i o n , i s F a m e n n i a n . H o w e v e r , i t i s p o s s i b l e that the H a r d w i c k F o r m a t i o n 
i s e n t i r e l y T o u r n a i s i a n , and the L o l l y p o p F o r m a t i o n m a y e x t e n d into the l o w e r p a r t of that 
s t a g e . 

H a r d w i c k F o r m a t i o n (D-Ch) 
(new n a m e ) 

T h e H a r d w i c k 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 Lol lypop F o r m a t i o n . It w a s d e s ­
c r i b e d and n a m e d by Wyatt ( 1 9 6 3 , unpubl . ) . The b e d s in T o p s y C r e e k s o u t h of Mount St 
M i c h a e l and e a s t w a r d s t o w a r d s P e r c y C r e e k a r e s i m i l a r in l i tho logy to t h o s e in the type a r e a 
and a r e r e g a r d e d a s e q u i v a l e n t to the Hardwick F o r m a t i o n . 
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The l o w e r p a r t of the Hardwick F o r m a t i o n c o n s i s t s of p o o r l y s o r t e d a r k o s e to s u b ­
g r e y w a c k e w i t h i n t e r b e d d e d g r e y s h a l e and s i l t s t o n e ; the f i n e r - g r a i n e d s e d i m e n t s c o n t a i n 
abundant p lant r e m a i n s in the upper l e v e l s . T h e s e b e d s a r e f o l l o w e d by a w e l l b e d d e d u n -
f o s s i l i f e r o u s l i m e s t o n e , f r o m 2 to 4 f e e t th ick , w h i c h i s p r o b a b l y e q u i v a l e n t to s i m i l a r 
l i m e s t o n e s in the C l a r k e R i v e r F o r m a t i o n , S tar B e d s , and G a m e Hi l l B e d s . The l i m e s t o n e 
i s o v e r l a i n by p o o r l y s o r t e d f e l d s p a t h i c and l i m o n i t i c a r e n i t e , w h i c h i s s u c c e e d e d by g r e y -
b r o w n f o s s i l i f e r o u s m a r i n e s h a l e . The s h a l e s e q u e n c e c o n t a i n s a 4 to 6 - f o o t bed of f o s s i l i ­
f e r o u s l i m e s t o n e , w h i c h i s p r o b a b l y e q u i v a l e n t to l i m e s t o n e s noted in the Star B e d s (in the 
h e a d w a t e r s of the North B r a n c h of the L i t t l e Star R i v e r ) and in the G a m e Hi l l B e d s ( w e s t 
of the n o r t h e r n t r i b u t a r y of C a t t l e C r e e k ) . The s h a l e i s f o l l o w e d by i n t e r b e d d e d s h a l e and 
f e l d s p a t h i c s a n d s t o n e ; the a r e n i t e s a r e b e t t e r s o r t e d than t h o s e in the l o w e r p a r t of the 
s u c c e s s i o n , and the s h a l e i s d a r k e r in c o l o u r and u n f o s s i l i f e r o u s . The s e q u e n c e at the h e a d 
of P in tpot C r e e k i s about 2 7 0 0 f e e t th ick . 

In T o p s y C r e e k , the l o w e s t p a r t of the f o r m a t i o n e x p o s e d c o n s i s t s of s h a l e , s i l t s t o n e , 
and m u d s t o n e , w h i c h c o m m o n l y c o n t a i n abundant c o m m i n u t e d p lant f r a g m e n t s . T h e y a r e 
f o l l o w e d by m e d i u m to c o a r s e f e l d s p a t h i c s a n d s t o n e and s u b g r e y w a c k e , u s u a l l y c o n t a i n i n g 
w e l l r o u n d e d s m a l l to l a r g e quar tz p e b b l e s . F o l l o w i n g a c o n c e a l e d i n t e r v a l e q u i v a l e n t to 
about 110 f e e t of s t r a t a , t h e r e i s a thin bed of h igh ly s i l i c i f i e d c o n g l o m e r a t e w h i c h c o n t a i n s 
r a r e i m p r e s s i o n s of l ep idodendro id p lant s t e m s . The s h a l e o v e r l y i n g the c o n g l o m e r a t e a l s o 
c o n t a i n s p lant r e m a i n s . N e x t f o l l o w s a s e q u e n c e of i n t e r b e d d e d p o o r l y s o r t e d f e l d s p a t h i c 
s a n d s t o n e and s h a l e ; the s h a l e b e c o m e s d a r k e r u p w a r d s , and l e p i d o d e n d r o i d p lant r e m a i n s 
b e c o m e m o r e abundant. T h e s e b e d s a r e o v e r l a i n by p o o r l y s o r t e d l i m o n i t i c f e l d s p a t h i c 
s a n d s t o n e and p e b b l y s a n d s t o n e . M o s t of the u p p e r p a r t of the s e c t i o n i s not e x p o s e d , 
e x c e p t for the t o p m o s t b e d s of b e t t e r s o r t e d f e l d s p a t h i c s a n d s t o n e , w h i c h a r e c o n g l o m e r a t i c 
in p l a c e s . 

S o m e of the b a s a l b e d s and the t o p m o s t b e d s in the P in tpo t C r e e k s e c t i o n m a y not b e 
r e p r e s e n t e d in the T o p s y C r e e k s e c t i o n , but the h i g h e s t b e d s e x p o s e d cannot be far b e l o w the 
top of the f o r m a t i o n . The b a s a l b e d s h a v e b e e n c o n c e a l e d by fau l t ing and the t o p m o s t b e d s 
h a v e b e e n r e m o v e d by e r o s i o n . 

M a r i n e h o r i z o n s h a v e not b e e n r e c o g n i z e d in the T o p s y C r e e k s e c t i o n , but the m a r i n e 
s h a l e found e l s e w h e r e p r o b a b l y o c c u r s in the u n e x p o s e d a r e a of l o w r e l i e f b e l o w the t o p ­
m o s t b e d s e x p o s e d . Outs ide the type a r e a , m a r i n e b e d s s i m i l a r to t h o s e in the type a r e a 
c r o p out on the s o u t h e r n s l o p e s of Mount St M i c h a e l , about 1 1/4 m i l e s n o r t h of T o p s y C r e e k , 
and the s a m e s e q u e n c e h a s b e e n t r a c e d e a s t w a r d s a l o n g s t r i k e for about 8 m i l e s . 

The t h i c k n e s s of the f o r m a t i o n in T o p s y C r e e k i s p r o v i s i o n a l l y e s t i m a t e d at 1000 to 
1 2 0 0 f e e t , but the t r u e t h i c k n e s s i s u n c e r t a i n b e c a u s e of the p r e s e n c e of n u m e r o u s f a u l t s 
and d y k e s . In the Mount St M i c h a e l a r e a the e s t i m a t e d t h i c k n e s s i s 1000 f e e t , but the top of 
the s e c t i o n i s not e x p o s e d . 

The u p p e r th i rd of the H a r d w i c k F o r m a t i o n i s T o u r n a i s i a n and c o n t a i n s a r i c h f o s s i l 
a s s e m b l a g e . T h e l o w e r p a r t of the f o r m a t i o n m a y e x t e n d down into the F a m e n n i a n , but the 
f o s s i l s a r e not d i a g n o s t i c . 

The f o s s i l s i n c l u d e A v o n i a k e n n e d y e n s i s M a x w e l l , L i n o p r o d u c t u s s p . , C a m a r o t o e c h i a 
s p . , S c h i z o p h o r i a cf. r e s u p i n a t a M a r t i n , P r o s p i r a s p . , C r u r i t h y r i s cf. u r e i F l e m i n g , cf. 
G e i s i n a s p . , C r e n i p e c t e n s p . , S a n g u i n o l i t e s s p . , L o x o n e m a s p . , B r a c h y t h y r i s s p . , A t h y r i s 
s p . , O r t h a r y c h i a s p . , T e n t i c o s p i r i f e r s p . , N a t i c o p s i s s p . , B e l l e r o p h o n s p . , C h o n e t e s 
k e n n e d y e n s i s M a x w e l l , Gyjxichella e l e g a n t a M a x w e l l , A t h y r i s cf. r a n d s i Eth . f i l . , A v i e u l o ­
p e c t e n s p . , S t r a p a r o l l u s s p . . ? S p i n u l i c o s t a s p . , P a l a e o n e i l o s p , , P o r c e l l i a cf. p e a r s i E t h . 
f i l . , E d m o n d i a s p . , M u c r o s p i r i f e r k e n n e d y e n s i s M a x w e l l , and L e p t o p h l o e u m a u s t r a l e M ' C o y 
( M c K e l l a r , 1962f, unpubl . ) . 

T h e H a r d w i c k 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 P i c c a d i l l y F o r m a t i o n n o r t h of 
t h e P i c c a d i l l y m i n e . It i s in truded by the dyke s w a r m r a d i a t i n g f r o m Mount Kitty CP S h e a , 
and by the P a l l Mal l A d a m e l l i t e . 
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Star B e d s ( D - C s ) 

T h e s e d i m e n t s w h i c h c r o p out around H o r s e C r e e k , s o u t h e a s t of Star h o m e s t e a d , and 
a r o u n d H e l l h o l e C r e e k and C o r n e r C r e e k to the n o r t h w e s t , w e r e n a m e d the Star B e d s by 
J a c k ( 1 8 7 9 a ) . In 1 8 9 2 , Jack & E t h e r i d g e r e v i s e d the n a m e to Star F o r m a t i o n . Duns tan 
( 1 9 1 3 ) , W h i t e h o u s e (1930) , B r y a n & J o n e s (1946) , D a v i d (1950) , and M a x w e l l (1951) a l l u s e d 
the t e r m Star S e r i e s . P a r t s of the p r e s e n t D o t s w o o d F o r m a t i o n w e r e i n c l u d e d . On the G e o ­
l o g i c a l Map of Q u e e n s l a n d (1953) , the a r e a b e t w e e n F a n n i n g R i v e r and B u r d e k i n D o w n s h o m e ­
s t e a d s , w h i c h i n c l u d e s the p r e s e n t D o t s w o o d F o r m a t i o n and Fanning R i v e r G r o u p , i s i n ­
c l u d e d in the Star Group , a l though n e i t h e r i s p r e s e n t in the type a r e a . 

It i s h e r e p r o p o s e d that the n a m e Star B e d s shou ld be r e s t r i c t e d to J a c k ' s type a r e a s 
unt i l the fu l l e x t e n t of the f o r m a t i o n h a s b e e n e s t a b l i s h e d . 

The b e d s c o m p r i s e a b a s a l s e q u e n c e of quartz g r i t and c o n g l o m e r a t e , c o m m o n l y i n t e r ­
b e d d e d w i t h m i n o r r e d s h a l e and s i l t s t o n e at the b a s e . The r e d b e d s w e r e p o s s i b l y d e r i v e d 
f r o m r e d s o i l s f r o m cont inenta l r e d b e d s d e p o s i t e d f a r t h e r s o u t h in F r a s n i a n t i m e . The t h i c k ­
n e s s of the b a s a l c o n g l o m e r a t e i n c r e a s e s f r o m about 2 0 0 f e e t at the p r o m i n e n t h i l l s o u t h 
of H o r s e C r e e k to about 3000 f e e t about 2 m i l e s n o r t h - n o r t h w e s t of Star h o m e s t e a d . A s the 
t h i c k n e s s i n c r e a s e s , s o d o e s the p r o p o r t i o n of l i t h i c f r a g m e n t s , and the s u b g r e y w a c k e , 
a r e n i t e , and c o n g l o m e r a t e b e c o m e l e s s w e l l s o r t e d . 

T h e b a s a l s a n d s t o n e and c o n g l o m e r a t e a r e f o l l o w e d by a m a r i n e s e q u e n c e of o l i v e to 
khaki s h a l e w h i c h i s r i c h l y f o s s i l i f e r o u s and c o n t a i n s n u m e r o u s s e p t a r i a n n o d u l e s , p a r t i c u ­
l a r l y in the l o w e r h o r i z o n s . Thin b e d s of l i m e s t o n e and c a l c a r e o u s s a n d s t o n e o c c u r t h r o u g h ­
out , and g r a d u a l l y b e c o m e m o r e abundant u p w a r d s unt i l , a t 900 to 1100 f e e t a b o v e the b a s e , 
c a l c a r e o u s s a n d s t o n e and s h a l e a r e found in about e q u a l p r o p o r t i o n s . The s h a l e i s s t i l l 
r i c h l y f o s s i l i f e r o u s . The s a n d s t o n e - s h a l e s e c t i o n i s o v e r l a i n by m o r e s h a l e w i t h m u d s t o n e , 
i n w h i c h m a r i n e f o s s i l s a r e not s o abundant . The b e d s g r a d u a l l y b e c o m e d a r k e r u p w a r d s , 
and c o n t a i n abundant p lant r e m a i n s , p a r t i c u l a r l y L e p t o p h l o e u m a u s t r a l e . 

In H o r s e C r e e k , the s h a l e s a r e f o l l o w e d by a f e w f e e t of c a l c a r e o u s s a n d s t o n e and 
s h a l e and about 12 f e e t of w e l l bedded f ine d a r k b l u e - g r e y u n f o s s i l i f e r o u s l i m e s t o n e o r 
c a l c i l u t i t e . T h e l i m e s t o n e i s w i d e s p r e a d , and c r o p s out at C o r n e r C r e e k and n o r t h w e s t of 
P o n t o Y a r d s ; s i m i l a r l i m e s t o n e s h a v e b e e n no ted in the G a m e Hi l l B e d s and H a r d w i c k 
F o r m a t i o n , and m a y a l s o be p r e s e n t in the C l a r k e R i v e r F o r m a t i o n . The l i m e s t o n e r e p r e ­
s e n t s the h i g h e s t p a r t of the S tar B e d s e x p o s e d in the H o r s e C r e e k s e c t i o n , w h i c h i s about 
1 3 0 0 f e e t t h i c k . 

At C o r n e r C r e e k , the l i m e s t o n e i s f o l l o w e d by s h a l e and s i l t s t o n e , c a l c a r e o u s s a n d ­
s t o n e , c o a r s e f e l d s p a t h i c s a n d s t o n e , quar tz g r i t , and c o n g l o m e r a t e , w h i c h i s s u c c e e d e d 
by m o r e m u d s t o n e w i t h l i m e s t o n e b e d s , c a l c a r e o u s s a n d s t o n e , c h e r t , s a n d s t o n e , and o l i v e -
g r e e n s h a l e and s i l t s t o n e . The C o r n e r C r e e k s e c t i o n i s p o s s i b l y 2300 to 2 7 0 0 f e e t th i ck . The 
u p p e r m o s t s h a l e s c o n t a i n a p r o l i f i c T o u r n a i s i a n m a r i n e fauna , and m o s t of the u n d e r l y i n g 
f i n e r - g r a i n e d s e d i m e n t s a r e a l s o f o s s i l i f e r o u s . T h e f o s s i l i f e r o u s o l i v e - g r e e n s h a l e and 
s i l t s t o n e a r e p r o b a b l y e q u i v a l e n t to the f o s s i l i f e r o u s b e d s in the C l a r k e R i v e r F o r m a t i o n 
a t F r a n c i s C r e e k and the f o s s i l i f e r o u s s h a l e s in the H a r d w i c k F o r m a t i o n . 

T h e f o s s i l i f e r o u s s h a l e s a r e the h i g h e s t b e d s e x p o s e d at C o r n e r C r e e k , but they m a y 
b e o v e r l a i n by the c h e r t , s h a l e , and l i m e s t o n e e x p o s e d w e s t of D i n n e r C r e e k ; but if p r e s e n t , 
t h e y a r e c o n c e a l e d by a l l u v i u m in the C o r n e r C r e e k and H o r s e C r e e k s e c t i o n s . The f o s s i l s 
in t h e s e b e d s s t i l l i n d i c a t e a T o u r n a i s i a n a g e . 

T h e Star B e d s r a n g e f r o m F a m e n n i a n to T o u r n a i s i a n . The l o w e r 900 f e e t of the H o r s e 
C r e e k s e c t i o n i s c h a r a c t e r i z e d by S p i n u l i c o s t a , S e n t o s i a , Yunnane l la , and C y r t o s p i r i f e r , 
and the u p p e r p a r t by B r a c h y t h y r i s , P r o s p i r a , and Rhytdphora . The f o s s i l s r e c o r d e d f r o m 
H o r s e C r e e k Inc lude P r o s p i r a cf. s t r i a t o c o n v o l u t a B e n s o n & Dun, S c h u c h e r t e l l a s p . , 

30 



R h i p i d o m e l l a s p . f T e n t i c o s p i r i f e r s p . , Rhytophora s p . , S u l c a t o s p i r i f e r s p . , cf. E n t e l e t e s 
s p . , C y r t i n a s p , , P r o d u c t e l l i d a e , B r a c h y t h y r i s s p , , A t h y r i s s p . , C r u r i t h y r i s s p . , C h o n e t e s 
s p . , T e n t i c o s p i r i f e r cf . g r a n d i s M a x w e l l , S e n t o s i a s p . , C a m a r o t o e c h i a cf . l u c i d a V e e v e r s , 
S p i r i f e r s p . , ? L e i o r h y n c h u s s p , , Yunnane l la s p . , E m a n u e l l a cf. t o r r i d a V e e v e r s , C h o n e t e s 
cf. m a c r o p a t u s V e e v e r s , S p i n u l i c o s t a s p . , C y r t o s p i r i f e r s i n e n s i s v a r . a u s t r a l i s M a x w e l l , 
M u c r o s p i r i f e r k e n n e d y e n s i s M a x w e l l , S c h i z o p h o r i a cf. p i e r r e n s i s V e e v e r s , C r e n i p e c t e n s p . , 
A v i c u l o p e c t e n s p . , M o d i o m o r p h a s p , , B e l l e r o p h o n s p . , L o x o n e m a s p . , S t r a p a r o l l u s cf. 
a u s t r a l i s M a x w e l l , C l a d o c h o n u s , L e p t o p h l o e u m a u s t r a l e M'Coy , L e p i d o d e n d r o n aff. 
v e l t h e i m i a n u m S t e r n b e r g , and i n d e t e r m i n a t e s o l i t a r y r u g o s e c o r a l s and a f e n e s t e l l i d 
( M c K e l l a r , 1 9 6 2 d , unpubl . ) . 

The Midd le T o u r n a i s i a n f o s s i l a s s e m b l a g e at C o r n e r C r e e k i n c l u d e s A v o n i a k e n n e d y ­
e n s i s M a x w e l l , C r u r i t h y r i s s p . , R e t z i a c f . r a d i a l i s P h i l l i p s , S c h i z o p h o r i a s p . , C h o n e t e s cf, 
k e n n e d y e n s i s M a x w e l l , A t h y r i s s p . , P r o s p i r a typa M a x w e l l , B r a c h y t h r i s s p . , C a m a r o ­
t o e c h i a s p . , S c h i z o p h o r i a cf. r e s u p i n a t a Mart in , G i i r i c h e l l a s p . , L o x o n e m a s p . , B e l l e r o p h o n 
s p . , C l a d o c h o n u s s p . , F e n e s t e l l a s p . , H o l l i n e l l a s p . , B a y l e a s p , , S t r a p a r o l l u s s p , , 
Q r t h o c e r a s s p , , ' P h i l l i p s i a ' s t a n w e l l e n s i s M i t c h e l l , C r e n i p e c t e n s p . , A v i c u l o p e c t e n s p . , 
N a t i c o p s i s s p , , S a n g u i n o l i t e s s p . , and P o r c e l l i a p e a r s i E t h . f i l . ( M c K e l l a r , 1 9 6 2 e , unpubl . ) . 

In the n o r t h , for e x a m p l e , n o r t h w e s t of Ponto Y a r d s and n o r t h and south of B a s i n Y a r d s , 
w h e r e the Star B e d s a r e e x t e n s i v e l y faul ted and intruded by g r a n i t e and p o r p h y r y , the s u c ­
c e s s i o n i s d i s c o n t i n u o u s . H o w e v e r , the l i t h o l o g y i s s i m i l a r to that in the H o r s e C r e e k and 
Star R i v e r a r e a s , and the f o s s i l s i n d i c a t e a T o u r n a i s i a n a g e . 

The S tar B e d s r a n g e f r o m F a m e n n i a n to T o u r n a i s i a n , and a r e at l e a s t e q u i v a l e n t in 
p a r t to the M y r t l e v a l e , L o l l y p o p , Hardwick , and C l a r k e R i v e r F o r m a t i o n s . T h e y a r e o v e r ­
la in by the T a r e e l a V o l c a n i c s , p r o b a b l y d i s c o n f o r m a b l y , and a r e in truded by the O w e e n e e 
G r a n i t e and a s s o c i a t e d p o r p h y r y d y k e s and s i l l s . 

G a m e Hi l l B e d s (D-Cg) 
(new n a m e ) 

The s e d i m e n t s to the n o r t h e a s t and e a s t of G a m e Hi l l in the A r g e n t i n e M i n e r a l F i e l d 
a r e s i m i l a r to the Star B e d s , w i t h w h i c h they w e r e c o r r e l a t e d by Jack (1886b) . H o w e v e r , 
t h e r e a r e s u f f i c i e n t d i f f e r e n c e s in l i t h o l o g y to w a r r a n t a s e p a r a t e n a m e for the p r e s e n t . The 
f o s s i l s in the D e v o n o - C a r b o n i f e r o u s s e q u e n c e s show that m a r i n e c o n d i t i o n s b e g a n e a r l i e r 
n e a r D o t s w o o d in the south than at B lue Range in the n o r t h , and i t i s p o s s i b l e the G a m e Hi l l 
B e d s b e g a n to be la id down b e f o r e the Star B e d s . 

The b a s a l p a r t of the G a m e Hi l l B e d s c o m p r i s e s c o a r s e p e b b l y f e l d s p a t h i c a r e n i t e and 
q u a r t z - p e b b l e and c o b b l e c o n g l o m e r a t e w h i c h r e s t u n c o n f o r m a b l y on g n e i s s i c g r a n i t e , p o s s i ­
b ly b e l o n g i n g to the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , o r s c h i s t of the A r g e n t i n e M e t a m o r ­
p h i c s . T h e b a s a l b e d s a r e c o a r s e r n e a r t h e i r b a s e , and b e c o m e l e s s c o n g l o m e r a t i c t o w a r d s 
the top, w h e r e r e d m i c a c e o u s s h a l e i s i n t e r b e d d e d . The f e l d s p a t h i c a r e n i t e s a r e o v e r l a i n by 
quartz s a n d s t o n e , g r e y c h e r t y m u d s t o n e , and t h i n - b e d d e d khaki s h a l e and s i l t s t o n e w i t h 
b r a e h i o p o d s and o t h e r m a r i n e f o s s i l s and a f ew plant r e m a i n s . T h e s e b e d s a r e s u c c e e d e d by 
f o s s i l i f e r o u s b r o w n c a l c a r e o u s s a n d s t o n e and s h a l e w i t h o c c a s i o n a l c h e r t y b e d s , f o l l o w e d 
by b e d s of c o n g l o m e r a t e up to 18 i n c h e s th ick, c o m p o s e d of w e l l rounded p e b b l e s of quar tz 
and p o r p h y r y in a c a l c a r e o u s a r k o s i c m a t r i x . The c o n g l o m e r a t e s a r e o v e r l a i n b y f ine s a n d ­
s t o n e c o n t a i n i n g L e p t o p h l o e u m a u s t r a l e and n u m e r o u s m a r i n e f o s s i l s . 

A b o v e the s a n d s t o n e i s a c o a r s e r f e l d s p a t h i c s u b g r e y w a c k e , f o l l o w e d by a w e l l bedded 
g r e y f o s s i l i f e r o u s l i m e s t o n e . T h e s a m e l i m e s t o n e c r o p s out in C a t t l e C r e e k a f e w hundred 
y a r d s u p s t r e a m f r o m i t s c o n f l u e n c e w i t h K e e l b o t t o m C r e e k . T h e l i m e s t o n e c a n p r o b a b l y be 
c o r r e l a t e d w i t h a s i m i l a r l i m e s t o n e in the Hardwick F o r m a t i o n around Mount St M i c h a e l , 
n e a r D o t s w o o d . 
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T h e l i m e s t o n e i s o v e r l a i n by tough g r e e n i s h b r o w n f ine to c o a r s e quar tz s a n d s t o n e 
w h i c h p a s s e s u p w a r d s into s i l i c e o u s m u d s t o n e w i t h p lant d e b r i s , inc lud ing L e p i d o d e n d r o n 
s p . T h e m u d s t o n e i s s u c c e e d e d by r h y t h m i c a l l y bedded q u a r t z - p e b b l e c o n g l o m e r a t e p a s s i n g 
up into p e b b l y s a n d s t o n e and i m p u r e q u a r t z s a n d s t o n e . H i g h e r in the s e c t i o n the s a n d s t o n e 
g r a d e s into p o o r l y s o r t e d s u b g r e y w a c k e and g r e y w a c k e w i t h g r a d e d bedding . 

The g r e y w a c k e s a r e o v e r l a i n by a p r o b a b l y i n t r u s i v e f e l s i t e b r e c c i a ( C - P h ) , f o l l o w e d 
b y a n d e s i t e s of the St J a m e s V o l c a n i c s . T h e w h o l e s e q u e n c e , to the b a s e of the b r e c c i a , 
d i p s e a s t a t about 4 0 , w i t h a t h i c k n e s s of about 2500 f e e t . 

T h e G a m e Hi l l B e d s h a v e b e e n f o l d e d into d o m e s and b a s i n s w h i c h h a v e b e e n d o w n -
f a u l t e d a g a i n s t m e t a m o r p h i c s . The l a r g e s t d o m e , about 8 m i l e s in d i a m e t e r , i s c e n t r e d on 
the o ld A r g e n t i n e s i l v e r - m i n i n g a r e a , and the u n d e r l y i n g m e t a m o r p h i c s a r e e x p o s e d in i t s 
c o r e . In the e a s t the G a m e Hi l l B e d s a r e in truded by g r a n i t e o r o v e r l a i n by v o l c a n i c s . At 
the h e a d of B o g Ho le C r e e k , the I n s o l v e n c y Gul ly F o r m a t i o n m a y o v e r l i e the G a m e Hi l l 
B e d s , but the d e t a i l e d s t r a t i g r a p h y and s t r u c t u r e a r e u n c e r t a i n . 

T h e G a m e Hi l l B e d s r a n g e f r o m F a m e n n i a n to T o u r n a i s i a n in a g e . F o s s i l s r e c o r d e d 
i n c l u d e C h o n e t e s s p . , C a m a r o t o e c h i a s p . , C y r t o s p i r i f e r s p . , C y r t o s p i r i f e r s i n e n s i s v a r . 
a u s t r a l i s M a x w e l l , A t h y r i s s p . , G i i r i c h e l l a cf. k e n n e d y e n s i s M a x w e l l , S c h i z o p h o r i a cf. 
r e s u p i n a t a M a r t i n , P r o s p i r a p r i m a M a x w e l l , B r a c h y t h y r i s s p . , C l e i o t h y r i d i n a s p . , R e t z i a 
cf . r a d i a l i s P h i l l i p s , ?Avonia s p . , D e p t a g o n i a cf. a n a l o g a P h i l l i p s , W a a g e n e l l a s p . , E u -
p h e m i t e s s p . , cf. P h i l l i p s i a s p . , O r t h o n y c h i a s p . , N a t i c o p s i s s p . , S t r a p a r o l l u s s p . , B a y l e a 
s p . , S t i g m a r i a f i c o i d e s B r o n g . , and L e p t o p h l o e u m a u s t r a l e M'Coy (Dear , 1 9 6 2 , unpubl . ) . 

The f o r m of C y r t o s p i r i f e r s p . s u g g e s t s an a g e o l d e r than C y r t o s p i r i f e r s i n e n s i s v a r . 
a u s t r a l i s , and the G a m e Hil l B e d s m a y r a n g e f r o m l o w e r o r m i d d l e F a m e n n i a n to m i d d l e 
o r u p p e r T o u r n a i s i a n . 

LOWER C A R B O N I F E R O U S 

S e d i m e n t a t i o n w a s c o n t i n u o u s f r o m the Middle D e v o n i a n to the l a t e T o u r n a i s i a n . The 
b e d s l a i d down d u r i n g the T o u r n a i s i a n S tage inc lude the C l a r k e R i v e r F o r m a t i o n , the P i c ­
c a d i l l y F o r m a t i o n , the u p p e r p a r t at l e a s t of the Hardwick F o r m a t i o n , and the u p p e r p a r t s 
of the G a m e Hi l l B e d s and Star B e d s . T h e T o u r n a i s i a n b e d s and the u n d e r l y i n g D e v o n i a n 
s e q u e n c e s w e r e up l i f t ed and in truded by the O w e e n e e G r a n i t e , and cont inenta l c o n d i t i o n s 
a p p e a r to h a v e obta ined dur ing the r e m a i n d e r of the C a r b o n i f e r o u s . 

P i c c a d i l l y F o r m a t i o n (Ca) 
(new n a m e ) 

T h e P i c c a d i l l y F o r m a t i o n i s t y p i c a l l y d e v e l o p e d in the h e a d w a t e r s of P i c c a d i l l y C r e e k , 
t h r e e - q u a r t e r s of a m i l e to one and a q u a r t e r m i l e s n o r t h - n o r t h w e s t of P i c c a d i l l y m i n e . It 
f o r m s s t r i k e r i d g e s w h i c h e x t e n d w e s t - s o u t h w e s t f r o m Mount B luey t o w a r d s M o r g a n s D a m , 
o n V a l p r e H o l d i n g . T h e s e r i d g e s f o r m the w a t e r s h e d b e t w e e n P in tpot C r e e k f l o w i n g 
n o r t h w e s t to the Star R i v e r and P i c c a d i l l y C r e e k w h i c h f l o w s south to K e e l b o t t o m C r e e k . 
T h e f o r m a t i o n a l s o e x t e n d s 5 m i l e s s o u t h f r o m M o r g a n s D a m , then s o u t h w e s t t o w a r d s 
E u m a r a S p r i n g s h o m e s t e a d . 

T h e P i c c a d i l l y F o r m a t i o n c o n s i s t s of a r k o s e , f e l d s p a t h i c s a n d s t o n e , a n d c o n g l o m e r a t e -
t h e l a t t e r f o r m i n g the s t r i k e r i d g e s . The c o n g l o m e r a t e b e c o m e s m o r e c o m m o n h i g h e r in the 
s e c t i o n and i s c o m p o s e d a l m o s t e n t i r e l y of w e l l rounded quartz o r q u a r t z i t e p e b b l e s of 
m o d e r a t e s p h e r i c i t y in a f e l d s p a t h i c s a n d s t o n e m a t r i x . 

T h e f o r m a t i o n i s f a i r l y w e l l bedded and c u r r e n t - b e d d i n g w a s noted in p l a c e s , e s p e c i a l l y 
in p e b b l y a r e n i t e s and the f i n e r c o n g l o m e r a t e s . 

N o w h e r e h a s the top of the f o r m a t i o n b e e n o b s e r v e d , b e c a u s e of downfaul t ing a g a i n s t 
o l d e r r o c k s . In the type a r e a the f o r m a t i o n i s at l e a s t 1200 f e e t th ick, but a g r e a t e r t h i c k ­
n e s s , about 1 7 0 0 f e e t , e x i s t s 2 to 3 m i l e s f a r t h e r e a s t . 
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T h e P i c c a d i l l y F o r m a t i o n i s l i t h o l o g i c a l l y s i m i l a r to the c o n g l o m e r a t e of the C l a r k e 
R i v e r F o r m a t i o n in the Blue R a n g e , a l though it l a c k s the p r o m i n e n t j a s p e r p e b b l e s found in 
the B lue R a n g e . Its s t r a t i g r a p h i e p o s i t i o n a b o v e the T o u r n a i s i a n H a r d w i c k F o r m a t i o n , 
w h i c h i s e q u i v a l e n t to the m a r i n e h o r i z o n s of F r a n c i s C r e e k and Blue R a n g e , i n d i c a t e s that 
i t i s e q u i v a l e n t to the upper p a r t of the C l a r k e R i v e r F o r m a t i o n in the B lue R a n g e . The 
P i c c a d i l l y F o r m a t i o n c a n p r o b a b l y be c o r r e l a t e d wi th the c o n g l o m e r a t e s in the Star B e d s . 

C l a r k e R i v e r F o r m a t i o n (Cc) 

The C l a r k e R i v e r F o r m a t i o n w a s def ined by White (1959b) , and d e s c r i b e d by Wyatt & 
White (1960 , p . 1 7 8 ) and by White (1962 , 1965) . In the T o w n s v i l l e Sheet a r e a i t c r o p s out in 
the B lue R a n g e a s an o u t l i e r of the m a i n outcrop in the C l a r k e R i v e r Sheet a r e a , w h e r e the 
b a s a l s e q u e n c e of s a n d s t o n e , s h a l e , and l i m e s t o n e r e s t s u n c o n f o r m a b l y on the K a n g a r o o 
H i l l s F o r m a t i o n , and i s c o n f o r m a b l y o v e r l a i n by quartz g r i t , s a n d s t o n e , and c o n g l o m e r a t e , 
c o m m o n l y w i t h c o n s p i c u o u s p e b b l e s of r e d j a s p e r . 

In the b a s a l s e q u e n c e , a s for e x a m p l e , in F r a n c i s C r e e k , a m a r i n e T o u r n a i s i a n fauna 
i s p r e s e n t : it i n c l u d e s B r a c h y t h y r i s s p . , C a m a r o t o e c h i a s p . , P r o d u c t i n a s p . , A t h y r i s s p . , 
A v o n i a s p . , P l i c o c h o n e t e s s p . , S c h i z o p h o r i a s p . , R h i p i d o m e l l a s p . , P h i l l i p s i a s p . , S y r i n g o -
p o r a s p . , B e y r i c h i a v a r i c o s a , P a r a l l e l o d o n s p . , Ento l ium s p . , N a t i c o p s i s s p . , P l a t y s c h i s m a 
s p . , E u o m p h a l u s s p . , Warthia s p . , L u c i e l l a s p . , M u r c h i s o n i a s p . , L e p i d o d e n d r o n s p . , and 
i n d e t e r m i n a t e r u g o s e c o r a l s , f e n e s t e l l i d s , c e p h a l o p o d s , p e l e c y p o d s , and b r a c h i o p o d s , i n ­
c l u d i n g s p i r i f e r i d s and d i e l a s m a t i d s (Woods , 1960 , unpubl . ) . The m a r i n e b e d s a r e p r o b a b l y 
e q u i v a l e n t to the f o s s i l i f e r o u s m a r i n e b e d s in C o r n e r C r e e k (Star B e d s ) , Cat t l e C r e e k (Game 
Hi l l B e d s ) , and p a r t s of the H a r d w i c k F o r m a t i o n . 

In 1957 , d u r i n g the e x c a v a t i o n of B e r t s D a m on M i c k e y C r e e k , Blue R a n g e Hold ing , on 
the e a s t e r n m a r g i n of the C l a r k e R i v e r Shee t a r e a , g r e y s h a l e s w i t h abundant L e p t o p h l o e u m 
a u s t r a l e w e r e e x p o s e d . S i m i l a r s h a l e s w e r e o b s e r v e d by Wyatt in 1961 in the u n n a m e d c r e e k 
s o u t h e a s t of E x p e d i t i o n C r e e k . The s h a l e s a r e s i m i l a r to the p l a n t - b e a r i n g s h a l e s in the 
Star B e d s at C o r n e r C r e e k and in the w e s t e r n t r i b u t a r i e s of the North B r a n c h of the L i t t l e 
Star R i v e r , and to s h a l e s in the H a r d w i c k F o r m a t i o n . F u r t h e r l i t h o l o g i c a l c o r r e l a t i o n i s 
p r o v i d e d by an u n f o s s i l i f e r o u s r e c r y s t a l l i z e d l i m e s t o n e , a p p a r e n t l y s i tua ted on a fau l t , w h i c h 
c r o p s out in the u n n a m e d c r e e k m e n t i o n e d a b o v e . T h i s l i m e s t o n e c a n p o s s i b l y be c o r r e l a t e d 
w i t h a w e l l bedded u n f o s s i l i f e r o u s l i m e s t o n e o v e r l y i n g the p lant b e d s in the S tar B e d s and 
H a r d w i c k F o r m a t i o n . The l i t h o l o g y and T o u r n a i s i a n faunal a s s e m b l a g e i n d i c a t e that the 
b a s a l C l a r k e R i v e r B e d s a r e p r o b a b l y e q u i v a l e n t to p a r t s of the Star B e d s and H a r d w i c k 
F o r m a t i o n . The s l i g h t l y f e l d s p a t h i c quar tz g r i t , s a n d s t o n e , and c o n g l o m e r a t e w h i c h c o n ­
f o r m a b l y o v e r l i e the b a s a l m a r i n e s e q u e n c e , and w h i c h f o r m the h igh c o u n t r y of B l u e R a n g e , 
c a n t h e r e f o r e be c o r r e l a t e d w i t h the P i c c a d i l l y F o r m a t i o n . L e p t o p h l o e u m a u s t r a l e h a s b e e n 
o b s e r v e d in the c o a r s e e l a s t i c s , w h i c h w e r e p o s s i b l y la id down in a cont inenta l e n v i r o n m e n t . 

The f o r m a t i o n i s m o d e r a t e l y f o l d e d a l o n g n o r t h e a s t a x e s . A s t r o n g n o r t h - s o u t h faul t 
(wes t b lock down) o c c u r s n e a r the w e s t e r n m a r g i n of the f o r m a t i o n . Another fau l t , t r e n d i n g 
w e s t - n o r t h w e s t , c r o s s e s the f o r m a t i o n n e a r i t s n o r t h e r n m a r g i n , and the b e d s s h o w o p p o ­
s i t e d i p s on e i t h e r s i d e of the fau l t . It i s p o s s i b l e that the b o u n d a r i e s of the f o r m a t i o n in the 
B lue Range a r e c o n t r o l l e d by f a u l t s . 

The C l a r k e R i v e r F o r m a t i o n i s o v e r l a i n , probab ly u n c o n f o r m a b l y , by the S y b i l G r o u p . 

MIDDLE DEVONIAN TO LOWER C A R B O N I F E R O U S 

U n n a m e d S e d i m e n t s (D-C) 

On the m a p a c c o m p a n y i n g t h i s R e p o r t t h e r e a r e s i x a r e a s of s e d i m e n t s w h i c h a r e r e ­
g a r d e d a s D e v o n i a n / L o w e r C a r b o n i f e r o u s , but w h i c h have not b e e n a s s i g n e d to a n a m e d uni t . 
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The s o u t h e r n m o s t a r e a , b e t w e e n K e e l b o t t o m C r e e k and the B u r d e k i n R i v e r , s o u t h w e s t 
of Qu i l ps h o m e s t e a d , i s p o o r l y e x p o s e d o w i n g to the th ick c o v e r of s a n d , s o i l , and p e b b l e s 
d e r i v e d f r o m the o v e r l y i n g s h e e t of T e r t i a r y l a t e r i t e . T h e m a i n r o c k type noted i s r e d s a n d ­
s t o n e s i m i l a r to that in the D o t s w o o d F o r m a t i o n . M o s t of the a r e a i s p r o b a b l y o c c u p i e d by 
a cont inuat ion of the D o t s w o o d F o r m a t i o n , w h i c h c r o p s out to the n o r t h e a s t around Qui lps 
h o m e s t e a d and H a r d w i c k Tank, and to the s o u t h e a s t around Mount K e e l b o t t o m . 

N o r t h e a s t of Valpre' h o m e s t e a d , the s e d i m e n t s a r e bounded to the south and e a s t by 
f a u l t s w h i c h s e p a r a t e t h e m f r o m D e v o n o - C a r b o n i f e r o u s r o c k s in w h i c h the s u c c e s s i o n h a s 
b e e n e s t a b l i s h e d . T h e b e d s a r e no doubt c o n t i n u o u s w i t h the s u r r o u n d i n g D e v o n o - C a r b o n ­
i f e r o u s s e q u e n c e , but a r e l a r g e l y c o n c e a l e d by C a i n o z o i c d e p o s i t s . 

South of L a r o o n a h o m e s t e a d t h e r e i s a s m a l l b lock of s e d i m e n t s w h i c h a r e fo lded into an 
a n t i c l i n e p l u n g i n g e a s t - n o r t h e a s t . T h e b e d s inc lude f o s s i l i f e r o u s l i m e s t o n e and s a n d s t o n e 
w h i c h c a n b e c o r r e l a t e d wi th the F a n n i n g R i v e r Group on l i t h o l o g i c a l and p a l a e o n t o l o g i c a l 
e v i d e n c e . T h e y a l s o i n c l u d e f o s s i l i f e r o u s m a r i n e s a n d s t o n e and s h a l e of T o u r n a i s i a n a g e . 
T h e r e l a t i o n s h i p of t h e s e f o s s i l i f e r o u s b e d s h a s not b e e n e s t a b l i s h e d , a s they a r e m a i n l y 
c o v e r e d by s o i l and r u b b l e . A g r e a t t h i c k n e s s of the D o t s w o o d F o r m a t i o n c r o p s out 3 m i l e s 
t o the s o u t h e a s t , but m u c h of the Upper Devon ian s e q u e n c e h a s p r o b a b l y b e e n fau l ted out 
a l o n g f a u l t s r e l a t e d to the Sybi l G r a b e n . 

A s e q u e n c e of f e l d s p a t h i c s a n d s t o n e , s h a l e , and c o n g l o m e r a t e c r o p s out 3 m i l e s n o r t h ­
e a s t of L a s s i e s C r e e k h o m e s t e a d . M o s t of the b e d s a r e d e e p l y w e a t h e r e d and o v e r l a i n by a 
th in c o v e r of l a t e r i t e . T h e y conta in i n d e t e r m i n a t e l e p i d o d e n d r o i d p lant r e m a i n s . The b e d s 
a r e o v e r l a i n by tuff, t u f f a c e o u s s e d i m e n t s , and the U p p e r C a r b o n i f e r o u s H e l l s Gate 
R h y o l i t e . 

A n a r r o w b e l t of s e d i m e n t s c r o p s out 9 m i l e s w e s t - s o u t h w e s t of L a s s i e s C r e e k h o m e ­
s t e a d ; the b e l t e x t e n d s s o u t h f r o m the R i o Tinto m i n e to S t o c k y a r d C r e e k . The b e d s a r e 
p o o r l y e x p o s e d , but i n c l u d e s a n d s t o n e and 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 c o n t a i n s p e b b l e s 
o f quar tz and s c h i s t , and i s s i m i l a r to the c o n g l o m e r a t e in the Star B e d s a f e w m i l e s s o u t h ­
e a s t of B a s i n Y a r d s . T h e s e d i m e n t s a p p e a r to r e s t u n c o n f o r m a b l y o n a m p h i b o l i t e (Argent ine 
M e t a m o r p h i c s ) w e s t of the R i o Tinto m i n e , but the s t r u c t u r e i s d i f f i cu l t to i n t e r p r e t b e c a u s e 
of the p r e s e n c e of f a u l t s and l a t e P a l a e o z o i c r h y o l i t e d y k e s . 

A s m a l l a r e a of f e l d s p a t h i c s e d i m e n t s , w h i c h a r e p r o b a b l y a cont inuat ion of the C l a r k e 
R i v e r F o r m a t i o n o n the adjo in ing C l a r k e R i v e r S h e e t , c r o p s out 7 m i l e s n o r t h w e s t of 
A l l e n s l e i g h h o m e s t e a d . T h e y h a v e b e e n m a p p e d by p h o t o - i n t e r p r e t a t i o n . T h e s e d i m e n t s 
a r e not i d e n t i c a l w i t h t h o s e in the t y p i c a l C l a r k e R i v e r F o r m a t i o n , and i t i s p o s s i b l e that 
t h e y do not e n t i r e l y b e l o n g to t h i s f o r m a t i o n . 

C l o s e of the D e v o n o - C a r b o n i f e r o u s D e p o s i t i o n a l C y c l e 

Af ter the d e p o s i t i o n of the T o u r n a i s i a n s e d i m e n t s , the r e g i o n a p p e a r s to have b e e n u p ­
l i f t ed and s l i g h t l y w a r p e d . The c h a n g e f r o m m a r i n e to c o n t i n e n t a l c o n d i t i o n s in the C l a r k e 
R i v e r , H a r d w i c k , and P i c c a d i l l y F o r m a t i o n s i s p r o b a b l y r e l a t e d to t h e s e e p e i r o g e n i c m o v e ­
m e n t s . The O w e e n e e G r a n i t e w a s in truded dur ing t h e s e m o v e m e n t s . 

Uplift w a s f o l l o w e d by a s h o r t p e r i o d of e r o s i o n , and then , in the l a t e Middle to Upper 
C a r b o n i f e r o u s , the v o l c a n i c s w e r e e x t r u d e d and l i t h o g e n e t i c a l l y r e l a t e d s e d i m e n t s w e r e 
l a i d down. The l a t e r C a r b o n i f e r o u s r o c k s r e s t u n c o n f o r m a b l y on the T o u r n a i s i a n s t r a t a , but 
t h e u n c o n f o r m i t y c a n b e o n l y r e c o g n i z e d on a r e g i o n a l s c a l e . 

The c o n t i n e n t a l d e p o s i t s la id down a f t er t h i s b r i e f p e r i o d of n o n - d e p o s i t i o n c o m p r i s e 
the P e r c y C r e e k V o l c a n i c s , St J a m e s V o l c a n i c s , T a r e e l a V o l c a n i c s , Sybi l G r o u p , I n s o l ­
v e n c y Gul ly F o r m a t i o n , E l l e n v a l e B e d s , and u n n a m e d v o l c a n i c s and s e d i m e n t s in the 
F a n n i n g R i v e r / H e r v e y R a n g e a r e a . 
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CARBONIFEROUS G R A N I T E S 

The f i r s t r e c o g n i z a b l e e p i s o d e of g r a n i t e e m p l a c e m e n t in the l a t e P a l a e o z o i c i s that 
of the O w e e n e e G r a n i t e , w h i c h i n t r u d e s the C l a r k e R i v e r F o r m a t i o n ( T o u r n a i s i a n ) and i s 
p r o b a b l y o v e r l a i n n o n c o n f o r m a b l y by the Sybil Group ( late M i d d l e or Upper C a r b o n i f e r o u s ) . 
S o m e of the g r a n i t e at Mount Stuart n e a r T o w n s v i l l e i s n o n c o n f o r m a b l y o v e r l a i n by P e r m o -
C a r b o n i f e r o u s r o c k s , and i s p r e s u m e d to be C a r b o n i f e r o u s . 

O w e e n e e G r a n i t e (Cgo) and Unnamed G r a n i t e N o r t h w e s t of 
Running R i v e r (Cg) 

The O w e e n e e G r a n i t e , w h i c h f o r m s p a r t of the P e r r y R a n g e s w e s t of the B u r d e k i n R i v e r , 
w a s d e f i n e d by Whi te e t a l . (1959b, unpubl . ) in the C l a r k e R i v e r S h e e t a r e a . S i m i l a r g r a n i t e 
w h i c h f o r m s the Coane Range n o r t h e a s t of the Sybil G r a b e n i s a l s o r e f e r r e d to the O w e e n e e 
G r a n i t e . T h e g r a n i t e n o r t h w e s t of Running R i v e r i s s i m i l a r to the O w e e n e e G r a n i t e , but 
i s lef t u n n a m e d at t h i s s t a g e . 

The O w e e n e e Gran i t e i s g e n e r a l l y l ight pink to p i n k i s h g r e y . The p r o p o r t i o n of m a f i c 
m i n e r a l s i s l o w , and they a r e c o m m o n l y p a r t l y o r c o m p l e t e l y c h l o r i t i z e d . T h e g r a n i t e 
u s u a l l y c o n t a i n s l a r g e f e l d s p a r p h e n o c r y s t s , and quar tz p h e n o c r y s t s a r e a l s o c o m m o n in 
p l a c e s . 

The g r a n i t e i s s t r o n g l y jo inted and f r a c t u r e d in a n o r t h w e s t e r l y d i r e c t i o n . The f r a c t u r e s 
b e c o m e m o r e abundant n e a r the Sybil G r a b e n . The Sybil G r o u p , w h i c h o c c u p i e s the g r a b e n , 
i s fau l ted a g a i n s t the g r a n i t e , and t h e r e f o r e i t i s not p o s s i b l e to u s e the a b s e n c e of a m e t a ­
m o r p h i c c o n t a c t z o n e in the Sybi l Group a s e v i d e n c e that the g r a n i t e i s o l d e r . In T o m a h a w k 
C r e e k t h e r e i s a v e n t a s s o c i a t e d wi th the H e l l s Gate R h y o l i t e . The v e n t i s f i l l e d w i t h 
r h y o l i t e and v o l c a n i c b r e c c i a c o n t a i n i n g g r a n i t e f r a g m e n t s s i m i l a r to the u n n a m e d 
g r a n i t e (Cg) f o r m i n g the w a t e r s h e d b e t w e e n D o u g l a s and L i t t l e Oakey C r e e k s . T h e s e 
r e l a t i o n s h i p s s u g g e s t that the O w e e n e e Gran i t e and the u n n a m e d g r a n i t e n o r t h of Running 
R i v e r a r e o l d e r than the Sybi l Group, w h i c h i s p r o b a b l y l a t e Midd le or Upper C a r b o n i f e r o u s . 
The O w e e n e e G r a n i t e i s known to intrude the T o u r n a i s i a n C l a r k e R i v e r F o r m a t i o n ; i t w a s 
p r o b a b l y in truded d u r i n g the p e r i o d of upl i f t and w a r p i n g w h i c h i n t e r v e n e d b e t w e e n the 
T o u r n a i s i a n Stage and the l a t e Middle o r Upper C a r b o n i f e r o u s . 

A n R b / S r i s o c h r o n o f 330 — 7 m . y . ( late L o w e r C a r b o n i f e r o u s ) w a s obta ined by W e b b 
(1969) f r o m s p e c i m e n s of the O w e e n e e Gran i t e and the c o n t i g u o u s a r e a of g r a n i t e in the 
Ingham S h e e t a r e a . T h i s f i g u r e , w h i c h r e p r e s e n t s a p p r o x i m a t e l y an upper V i s e a n a g e , 
i s c o n s i d e r a b l y g r e a t e r than the K / A r a g e s , w h i c h r a n g e f r o m 275 to 300 m . y . ( R i c h a r d s 
e t a l . , 1 9 6 6 ; W e b b , 1 9 6 9 ) . The 3 3 0 - m . y . a g e f i t s in w e l l w i t h the f i e ld e v i d e n c e in the Sybi l 
G r a b e n a r e a , w h e r e it w o u l d c o n f i r m that the O w e e n e e G r a n i t e i s o l d e r than the Sybi l Group , 
but it c r e a t e s an a n o m a l y in the Star R i v e r / P a l u m a d i s t r i c t , in that the v o l c a n i c s (Cuv, Cuy) 
in truded by the O w e e n e e Gran i t e t h e r e a r e thought to be the s a m e a g e a s the Sybi l G r o u p . 
M o r e m a p p i n g i s r e q u i r e d , to find out w h e t h e r the v o l c a n i c s a r e of d i f f erent a g e s o r w h e t h e r 
t h e r e i s m o r e than one g r a n i t e . 

T w e l v e K / A r m i n e r a l a g e s , w h o s e c l o s e grouping a r o u n d an a v e r a g e a g e of about 2 8 0 
m . y . i s not s u g g e s t i v e of a r g o n l o s s , h a v e b e e n obtained f r o m g r a n i t e s in the H a r v e y R a n g e / 
P i c c a d i l l y a r e a ( C - P g , C - P b , C - P a ) . T h e s e g r a n i t e s c o m m o n l y in trude the l a t e Middle to 
Upper C a r b o n i f e r o u s s t r a t i f i e d r o c k s , t h e r e b y c o n f i r m i n g a d i s t i n c t l y y o u n g e r p e r i o d of 
g r a n i t e e m p l a c e m e n t , c l o s e to the C a r b o n i f e r o u s - P e r m i a n boundary . 

U n n a m e d G r a n i t e s n e a r T o w n s v i l l e (Cg) 

On the h i l l s i d e o n e - t h i r d of a m i l e south of Stuart v i l l a g e P e r m o - C a r b o n i f e r o u s c o n ­
g l o m e r a t e r e s t s n o n c o n f o r m a b l y upon a g r a n i t e that d o e s not r e s e m b l e any of the e a r l y 
P a l a e o z o i c g r a n i t e s and i s p r e s u m e d to be C a r b o n i f e r o u s . Other a r e a s of s i m i l a r g r a n i t e 
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a r o u n d T o w n s v i l l e a r e l i k e w i s e r e g a r d e d a s C a r b o n i f e r o u s , a content ion w h i c h i s s u p p o r t e d 
b y the p r e s e n c e of g r a n i t i c p h e n o c l a s t s in the P e r m o - C a r b o n i f e r o u s s u c c e s s i o n e l s e w h e r e . 

T h e g r a n i t e at Stuart and the o v e r l y i n g c o n g l o m e r a t e w e r e d e s c r i b e d by Mai t land 
(1892) , w h o s u g g e s t e d a m e t a m o r p h i c o r i g i n for the g r a n i t e b e c a u s e i t a p p e a r e d to h i m to 
g r a d e into the c o n g l o m e r a t e . A l though the r e l a t i o n s h i p s a r e not e v e r y w h e r e c l e a r , the 
a p p a r e n t a b s e n c e of c o n t a c t m e t a m o r p h i s m i s taken to i n d i c a t e that the c o n g l o m e r a t e i s 
y o u n g e r . T h e g r a n i t e i s c o a r s e , p ink, and l e u c o c r a t i c . 

T h e e a s t e r n p a r t of the Munta lunga R a n g e c o n s i s t s of g r a n i t e , w h i c h i s g e n e r a l l y 
c o a r s e and r a t h e r l e u c o c r a t i c ; i n p l a c e s , i t i s s t r o n g l y s h e a r e d . The n o r t h e r n s p u r i s m a i n l y 
m i c r o g r a n i t e , w h i c h c o n t a i n s c o a r s e p h e n o c r y s t s of a l b i t e and quar tz . The r e l a t i o n s h i p of the 
g r a n i t e to the v o l c a n i c s w a s not e s t a b l i s h e d ; the c o n t a c t b e t w e e n g r a n i t e and r h y o l i t e in 
the c e n t r e of the r a n g e i s b r e c c i a t e d and i s p r o b a b l y fau l t ed . S i m i l a r c o a r s e p ink l e u c o -
g r a n i t e c r o p s out on a low r i s e n o r t h w e s t of A l l i g a t o r C r e e k s i d i n g . 

At the w e s t e r n end of Mount L o w c o a r s e r e d a l a s k i t e i s in c o n t a c t w i t h v o l c a n i c s , but 
the r e l a t i o n s h i p w a s not e s t a b l i s h e d . 

The n o r t h e a s t e r n s h o u l d e r of the l o w r a n g e s o u t h e a s t of the gao l at Stuart c o n s i s t s of 
c o a r s e p ink l e u c o c r a t i c g r a n i t e w i t h m i l k y quar tz p h e n o c r y s t s . F i n e l e u c o c r a t i c g r a n o p h y r e 
i s a l s o p r e s e n t . 

U P P E R C A R B O N I F E R O U S 

Cont inenta l s e d i m e n t s and v o l c a n i c s w e r e d e p o s i t e d and e x t r u d e d a f ter the D e v o n i a n / 
L o w e r C a r b o n i f e r o u s s u c c e s s i o n had b e e n upl i f ted and w a r p e d . 

P e r c y C r e e k V o l c a n i c s (Cp) 
(new n a m e ) 

The a n d e s i t i c l a v a s to the n o r t h of F a n n i n g R i v e r h o m e s t e a d around P e r c y C r e e k , 
w e r e n a m e d the P e r c y C r e e k V o l c a n i c s by Wyatt ( 1961 , unpubl , ) . In the P e r c y C r e e k / 
G r a s s h o p p e r C r e e k a r e a they a r e w e l l e x p o s e d in a s y n c l i n e p lung ing to the e a s t - s o u t h e a s t . 
T h e o u t c r o p a r e a in the H e r v e y R a n g e i s p o o r l y a c c e s s i b l e , and i s s e v e r e l y fau l t ed and i n ­
t r u d e d by g r a n i t e . 

T h e P e r c y C r e e k V o l c a n i c s i n c l u d e p o r p h y r i t i c a n d e s i t e and m i n o r a g g l o m e r a t e . Many 
of the l o w e r f l o w s a r e v e s i c u l a r , but the u p p e r f l o w s a r e m o r e d e n s e and h o m o g e n e o u s . The 
v e s i c l e s a r e g e n e r a l l y f i l l e d w i t h z e o l i t e s , c a l c i t e , o r q u a r t z o - f e l d s p a t h i c m a t e r i a l . In the 
n e i g h b o u r h o o d of P e r c y C r e e k B o r e , the v o l c a n i c s a r e about 600 f e e t th ick . 

T h e P e r c y C r e e k V o l c a n i c s r e s t u n c o n f o r m a b l y on the Hardwick F o r m a t i o n e a s t of 
Mount St M i c h a e l , but s o u t h e a s t of P e r c y C r e e k B o r e and e l s e w h e r e , the c o n t a c t s w i t h the 
D e v o n i a n / L o w e r C a r b o n i f e r o u s s e d i m e n t s a r e fau l t ed . 

T h e un i t i s s i m i l a r in l i t h o l o g y to a n d e s i t e s in the T a r e e l a V o l c a n i c s and St J a m e s 
V o l c a n i c s . 

U n n a m e d S e d i m e n t s and V o l c a n i c s (C) 

In the P e r c y C r e e k / G r a s s h o p p e r C r e e k a r e a the P e r c y C r e e k V o l c a n i c s a r e c o n f o r m ­
a b l y o v e r l a i n by s e d i m e n t s , w h i c h a r e s u c c e e d e d by m o r e v o l c a n i c s (Wyatt, 1 9 6 1 , unpubl . ) . 
T h e s a m e r o c k s o c c u r in the H e r v e y R a n g e , but the a r e a i s s t r u c t u r a l l y c o m p l e x and h a s 
n o t b e e n m a p p e d in d e t a i l . Al l the s t r a t a b e t w e e n the P e r c y C r e e k V o l c a n i c s and the E l l e n -
v a l e B e d s h a v e b e e n m a p p e d a s ' u n n a m e d C a r b o n i f e r o u s s e d i m e n t s and v o l c a n i c s ' . 

The s e d i m e n t s c r o p out in a t r i a n g u l a r a r e a b e t w e e n P l u m t r e e Y a r d s (Fanning R i v e r 
H o l d i n g ) , P e r c y C r e e k B o r e , and Mount D o u g l a s . T h e y c o m p r i s e s h a l e , c h e r t , l i m e s t o n e , 
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a r e n i t e , and c o n g l o m e r a t e , w i t h a to ta l t h i c k n e s s of about 3300 f e e t . The b e d s c o n f o r m a b l y 
o v e r l i e the P e r c y C r e e k V o l c a n i c s and, l ike t h e m , a r e fo lded in a s y n c l i n e p l u n g i n g e a s t -
s o u t h e a s t a t 10 to 20 . The s e q u e n c e i s w e l l e x p o s e d in the g u l l i e s on Mount D o u g l a s , but 
the f o s s i l i f e r o u s b lack s h a l e and i m p u r e l i m e s t o n e a r e b e s t e x p o s e d n e a r P l u m t r e e Y a r d s , 
and s o m e of the t h i n - b e d d e d c h e r t a l o n g the E a s t B r a n c h of the Fanning R i v e r . 

N o r t h of P e r c y C r e e k B o r e , the s e d i m e n t s inc lude a r k o s e , s i l t s t o n e , c o n g l o m e r a t e , and 
s h a l e . The s e d i m e n t s a r e f a i r l y w e l l bedded , and the c o a r s e r - g r a i n e d p e b b l y a r e n i t e i s 
c r o s s - b e d d e d i n p l a c e s . A r k o s e i s con f ined to the l o w e r p a r t of the s e c t i o n , but the a r e n i t e in 
the u p p e r p a r t i s m a i n l y f e l d s p a t h i c s a n d s t o n e . The g r a i n s i z e of the a r e n i t e r a n g e s f r o m 
f ine to m e d i u m . S i l t s t o n e and s h a l e o c c u r m a i n l y in the l o w e r p a r t of the s e q u e n c e . T h e y 
a r e b r o w n o r g r e y - b r o w n , and p o o r l y l a m i n a t e d . S t i g m a r i a o c c u r s in the b r o w n s h a l e . The 
l o w e r b e d s a l s o inc lude b lack c h e r t and a f ew b e d s of b l a c k m u d s t o n e . 

C o n g l o m e r a t e o c c u r s m a i n l y in the m i d d l e of the s e c t i o n . It c o n s i s t s of r o u n d e d o r 
s u b a n g u l a r p e b b l e s or s m a l l c o b b l e s of q u a r t z , r h y o l i t e , and a c i d p o r p h y r y s e t in a f e l d s ­
pa th i c and l i t h i c a r e n i t i c m a t r i x , w h i c h s u g g e s t s d e r i v a t i o n f r o m c o n t e m p o r a n e o u s v o l c a n i c s . 

In the u p p e r p a r t of the s e c t i o n , m a i n l y above the c o n g l o m e r a t e , b lack s h a l e i s i n t e r ­
b e d d e d w i t h f e l d s p a t h i c s a n d s t o n e and s u b g r e y w a c k e . The s h a l e i s w e l l b e d d e d , th in ly 
l a m i n a t e d , and f i s s i l e . N e a r P l u m t r e e Y a r d s , the s h a l e i s a s s o c i a t e d w i t h b e d s of i m p u r e 
l i m e s t o n e and c a l c a r e o u s s u b g r e y w a c k e . The s h a l e c o n t a i n s d e c o r t i c a t e d s t e m s of l a r g e 
L e p i d o d e n d r o n v e l t h e i m i a n u m and U l o d e n d r o n s p . (de J e r s e y , 1959) , w h i c h i n d i c a t e a 
C a r b o n i f e r o u s a g e . 

I n t e r m e d i a t e l a v a f l o w s , w h i c h a r e s e l d o m m o r e than 2 f e e t th ick, a r e i n t e r b e d d e d w i t h 
the s e d i m e n t s a b o v e the s h a l e at P l u m t r e e Y a r d s , and a l s o f a r t h e r e a s t a l o n g the F a n n i n g 
R i v e r . At P l u m t r e e Y a r d s they a r e r e s t r i c t e d to the top 50 f e e t of s e d i m e n t s , but in the 
F a n n i n g R i v e r a r e a they a r e m o r e n u m e r o u s and f i r s t a p p e a r l o w e r in the s e c t i o n . 

T h i s p h a s e of v u l c a n i c i t y w a s f o l l o w e d by the e r u p t i o n of the r h y o l i t e b r e c c i a w h i c h 
f o r m s Mount D o u g l a s . The r h y o l i t e r e s t s c o n f o r m a b l y on the u n d e r l y i n g s t r a t a , and i s 
s e l d o m m o r e than 50 f e e t th i ck . It i s c o n f o r m a b l y o v e r l a i n by 100 f e e t of s e d i m e n t s and 
s u b o r d i n a t e v o l c a n i c s . The s e d i m e n t s c o m p r i s e s h a l e w i t h i n d e t e r m i n a t e p lant f r a g m e n t s , 
f ine to c o a r s e m i c a c e o u s and f e l d s p a t h i c s a n d s t o n e , f ine m u d s t o n e , c o m m o n l y w i t h s m a l l -
s c a l e c o n t e m p o r a n e o u s s l u m p and faul t s t r u c t u r e s , and m i c a c e o u s s i l t s t o n e . The s e d i ­
m e n t s a r e o v e r l a i n by f l o w - b a n d e d r h y o l i t e and p o r p h y r y and s o m e p y r o c l a s t i c s , w h i c h a r e 
f o l l o w e d by c o a r s e s l i g h t l y f e l d s p a t h i c s a n d s t o n e and q u a r t z - p e b b l e c o n g l o m e r a t e . 

The s e d i m e n t s and v o l c a n i c s a r e s u c c e e d e d by a n d e s i t i c , and p o s s i b l y b a s a l t i c , f l o w s 
and p y r o c l a s t i c s w h i c h a r e at l e a s t 800 f e e t th ick (Wyatt, 1 9 6 1 , unpubl . ) . T h e y a r e p o o r l y 
to m o d e r a t e l y w e l l e x p o s e d , and g e n e r a l l y f o r m g e n t l y undula t ing c o u n t r y c o v e r e d by r e d -
b r o w n o r d a r k g r e y s o i l . 

Nor th of P l u m t r e e Y a r d s , the a n d e s i t i c v o l c a n i c s r e p r e s e n t the h i g h e s t b e d s e x p o s e d 
in the s y n c l i n e o c c u p i e d by the P e r c y C r e e k V o l c a n i c s and o v e r l y i n g s e d i m e n t s . E a s t of 
P l u m t r e e Y a r d s , at the head of H e l l h o l e G o r g e , the a n d e s i t i c s e q u e n c e i s p o s s i b l y r e p r e ­
s e n t e d by r e w o r k e d a g g l o m e r a t i c m a t e r i a l w h i c h i s f o l l o w e d by the r h y o l i t e s at the b a s e 
of the E l l e n v a l e B e d s . H o w e v e r , / t h e a r e a i s fau l ted and the r e l a t i o n s h i p of the E l l e n v a l e 
B e d s to the u n n a m e d C a r b o n i f e r o u s v o l c a n i c s i s u n c e r t a i n . 

The u n n a m e d C a r b o n i f e r o u s s e d i m e n t a r y - v o l c a n i c s e q u e n c e h a s b e e n i n t r u d e d by m i c ­
r o d i o r i t e ( C - P i ) at The B r o t h e r s , and g r a n i t e ( C - P g ) b e t w e e n the E a s t and W e s t B r a n c h e s 
of the F a n n i n g R i v e r . 

E l l e n v a l e B e d s (Ce) 
(new n a m e ) 

The s e q u e n c e of v o l c a n i c s and l i t h o g e n e t i c a l l y r e l a t e d s e d i m e n t s w h i c h e x t e n d s a l o n g 
the v a l l e y of the R e i d R i v e r and i t s t r i b u t a r i e s u p s t r e a m of E l l e n v a l e h o m e s t e a d to R e i d 
G o r g e i s h e r e n a m e d the E l l e n v a l e B e d s . 
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In the R e i d R i v e r type s e c t i o n the l o w e s t b e d s c o n s i s t of r h y o l i t e a s h f l o w s ( ? ) , 
tuff, and a g g l o m e r a t e , o v e r l a i n by c o n g l o m e r a t e c o m p o s e d of w a t e r w o r n v o l c a n i c m a t e r i a l 
and t u f f a c e o u s a r e n i t e . T h e y a r e f o l l o w e d by s p h e r u l i t i c and f l o w - b a n d e d r h y o l i t e w i t h 
i n t e r b e d s of r h y o l i t e a g g l o m e r a t e . 

T h e v o l c a n i c r o c k s a r e s u c c e e d e d by a th ick s e q u e n c e of p o o r l y s o r t e d g r e y w a c k e , 
s u b g r e y w a c k e and s u b g r e y w a c k e - c o n g l o m e r a t e , khaki to g r e y s h a l e , and c h e r t y m u d s t o n e . 
T o w a r d s the top of the s e q u e n c e the s u b g r e y w a c k e i s b e t t e r s o r t e d and g r a d e s into l i th i c 
a r k o s e . A t h i c k l e n s of c o n g l o m e r a t e o c c u r s in the m i d d l e of t h i s s e c t i o n ; i t e x t e n d s e a s t ­
w a r d s f r o m the m o u t h of H u m p y b o n g C r e e k for about 3 1/2 m i l e s , w i t h a m a x i m u m t h i c k ­
n e s s of about 2 0 0 f e e t . 

T h e s e d i m e n t a r y b e d s a r e o v e r l a i n by an a g g l o m e r a t i c s e q u e n c e , w i t h m i n o r c o n g l o m e r ­
a t e and l i t h i c a r k o s e , w h i c h f o r m s the p r o m i n e n t hogback s o u t h of the R e i d R i v e r , u p s t r e a m 
f r o m E l l e n v a l e h o m e s t e a d . T h e c o n g l o m e r a t e i s con f ined to two th ick i n t e r b e d s , the l o w e r 
80 f e e t and the u p p e r 50 f e e t th ick; t h e y a r e w e l l e x p o s e d on the n o r t h e r n f a c e of the h o g ­
b a c k . The v o l c a n i c s in the u p p e r p a r t of the E l l e n v a l e B e d s a r e not p r e s e n t in the e q u i v a ­
l e n t M a r s h s C r e e k B e d s and I n s o l v e n c y Gul ly F o r m a t i o n , and the v o l c a n i c s e q u e n c e in the 
E l l e n v a l e B e d s m a y h a v e b e e n r e p e a t e d by fau l t ing . A s s u m i n g that t h e r e i s no r e p e t i t i o n by 
f a u l t i n g the s e q u e n c e n e a r the R e i d R i v e r i s about 1 0 , 0 0 0 f e e t th ick . 

Many of the f i n e r - g r a i n e d s e d i m e n t s conta in p o o r l y p r e s e r v e d p lant r e m a i n s . The 
E l l e n v a l e B e d s a r e c o n s i d e r e d to be C a r b o n i f e r o u s b e c a u s e (i) they c o n t a i n f r a g m e n t s of 
cf. R h a c o p t e r i s s p . and i n d e t e r m i n a t e e q u i s e t a l e a n s t e m s ( M c K e l l a r , 1963b , unpubl . ) ; 
( i i) they o c c u r a b o v e known T o u r n a i s i a n s t r a t a and a b o v e s u p p o s e d l y C a r b o n i f e r o u s s e d i ­
m e n t s w i t h L e p i d o d e n d r o n v e l t h e i m i a n u m , U l o d e n d r o n s p . , and S t i g m a r i a ; (iii) t h e y a r e s i m i ­
l a r in l i t h o l o g y to the Sybi l Group; and (iv) they do not c o n t a i n a G l o s s o p t e r i s f l o r a . 

South of R e i d G o r g e the E l l e n v a l e B e d s h a v e a g e n e r a l e a s t - w e s t t r e n d and a u n i f o r m 
s o u t h e r l y d ip of 35 to 4 0 . N o r t h - n o r t h e a s t of the g o r g e the dip a p p a r e n t l y f l a t t e n s out 
s u d d e n l y , and f a r t h e r e a s t , the b e d s a r e faul ted a g a i n s t D e v o n i a n s t r a t a . South of the R e i d 
R i v e r they a r e f a u l t e d a g a i n s t the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x and the F a n n i n g R i v e r 
G r o u p . E a s t of E l l e n v a l e h o m e s t e a d the E l l e n v a l e B e d s a r e c o v e r e d by a l l u v i u m , and to the 
e a s t of the G r e a t N o r t h e r n R a i l w a y the b e d s g e n e r a l l y a p p e a r to dip to the n o r t h . The b e d s 
a r e fau l ted a g a i n s t the D e v o n i a n n o r t h of P l a n t Hi l l , and a r e p r o b a b l y fau l t ed a g a i n s t the 
R a v e n s w o o d G r a n o d i o r i t e C o m p l e x s o u t h of H o r s e C a m p H i l l . 

H o r s e C a m p Hi l l c o n s i s t s of g r e y f l o w - b a n d e d r h y o l i t e , r h y o l i t i c b r e c c i a , and r h y o l i t e 
w i t h abundant r o u n d e d p h e n o c r y s t s of quar tz o r f e l d s p a r . 

About 2 m i l e s e a s t - s o u t h e a s t of R e i d R i v e r r a i l w a y s t a t i o n , t h e r e i s a l o w h i l l c o m ­
p o s e d of g r e e n and r e d d i s h b r o w n tuff and a g g l o m e r a t e d ipp ing n o r t h at 65 , St i l l f a r t h e r 
n o r t h , in the bed of the R e i d R i v e r , w e a t h e r e d f r a g m e n t a l v o l c a n i c r o c k s , m a i n l y a g g l o m e r ­
a t e , c r o p out . T h e a g g l o m e r a t e i s g e n e r a l l y p u r p l i s h b r o w n , and c o n t a i n s s u b a n g u l a r to w e l l 
r o u n d e d f r a g m e n t s of a n d e s i t e and r h y o l i t e . The f r a g m e n t s a r e p a r t l y w a t e r w o r n and p a r t l y 
s o r t e d . 

A m i l e n o r t h e a s t of R e i d R i v e r r o a d b r i d g e the l o w e s t b e d s i n c l u d e f i n e - g r a i n e d 
a n d e s i t e , w i t h p i n k i s h w h i t e p l a g i o c l a s e p h e n o c r y s t s , and a c i d and i n t e r m e d i a t e p y r o ­
c l a s t i c s , w h i c h a r e o v e r l a i n by f l o w - b a n d e d r h y o l i t e . The h i g h e s t b e d s e a s t of the r a i l w a y 
c r o p out jus t n o r t h of W e b b s Hi l l ; they i n c l u d e m i c a c e o u s s i l t s t o n e and s h a l e w h i c h p r o b a b l y 
c o n t a i n a h i g h p r o p o r t i o n o f f i n e - g r a i n e d v o l c a n i c m a t e r i a l . The s e d i m e n t s a r e i n t e n s e l y 
f r a c t u r e d , p r o b a b l y due to t h e i r p r o x i m i t y to the f a u l t s s e p a r a t i n g t h e m f r o m the D e v o n i a n 
s t r a t a to the n o r t h . 

The E l l e n v a l e B e d s h a v e b e e n in truded by l a t e P a l a e o z o i c m i c r o g r a n i t e ( C - P g ) ( e . g . , 
t h e Mount E l l e n v a l e / B r o w n Mountain m a s s ) , and by a T e r t i a r y (?) s i l l of o l i v i n e b a s a l t n e a r 
the s o u t h e r n e n d of R e i d G o r g e . 
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T h e s u c c e s s i o n in the E l l e n v a l e B e d s i s s i m i l a r to that in the Sybil G r o u p , a l though the 
s e d i m e n t s in the Sybi l Group tend to be b e t t e r s o r t e d and c o n t a i n a g r e a t e r p r o p o r t i o n of 
g r a n i t i c m a t e r i a l . The s e d i m e n t s of the E l l e n v a l e B e d s a r e s i m i l a r to t h o s e in the In­
s o l v e n c y Gul ly F o r m a t i o n . 

Sybi l Group 
(new n a m e ) 

T h e Sybil Group (Wyatt, 1 9 6 3 , unpubl . ) i s a s e q u e n c e of l i t h o g e n e t i c a l l y r e l a t e d v o l ­
c a n i c s and s e d i m e n t s w h i c h c o v e r s an a r e a of about 170 s q u a r e m i l e s of the P a r i s h of 
Sybi l in the County of O'Conne l l . T h e group h a s b e e n subd iv ided into a v o l c a n i c s e q u e n c e 
( H e l l s Gate R h y o l i t e ) , o v e r l a i n by a s e d i m e n t a r y unit ( M a r s h s C r e e k B e d s ) . 

H e l l s Gate R h y o l i t e (Ch) 
(new n a m e ) 

T h e r o c k s w h i c h a r e h e r e n a m e d the H e l l s Gate R h y o l i t e w e r e d e s c r i b e d by Sa in t -
S m i t h (1922) , w h o r e g a r d e d t h e m a s p a r t of h i s 'upper D e v o n i a n (now S i l u r o - D e v o n i a n ) 
K a n g a r o o H i l l s s e r i e s ' . B u s h (1959 , unpubl . ) d e s c r i b e d the r h y o l i t e at H e l l s G a t e , and the 
g e o l o g i c a l m a p of the Kangaroo H i l l s a r e a ( T w e e d a l e & B u s h , 1 9 5 9 , unpubl . ) s h o w s s o m e of 
i t s d i s t r i b u t i o n . Wyat t (1959, unpubl . ) c o r r e l a t e d the r h y o l i t e at the head of M a r b l e Gul ly , 
a t r i b u t a r y of M a r s h s C r e e k , w i t h the r h y o l i t e at H e l l s G a t e , and s u g g e s t e d that both r e s t 
c o n f o r m a b l y on the C l a r k e R i v e r F o r m a t i o n , but l a t e r (1963 , unpubl . ) he c o n c l u d e d that the 
H e l l s Gate r h y o l i t e r e s t s u n c o n f o r m a b l y on the C l a r k e R i v e r F o r m a t i o n . 

T h e H e l l s G a t e Rhyo l i t e i s w e l l e x p o s e d at H e l l s Gate - a r o c k y n a r r o w s on the Burdek in 
R i v e r . The v o l c a n i c s e q u e n c e c o m p r i s e s f luidal and s p h e r u l i t i c r h y o l i t e w i t h m i n o r 
r h y o l i t e a g g l o m e r a t e , tu f faceous a g g l o m e r a t e , and t u f f a c e o u s s a n d s t o n e . T h e t h i c k n e s s i s 
d i f f i cu l t to m e a s u r e b e c a u s e of the p r e s e n c e of n u m e r o u s l o c a l p i l e s of l a v a , but i s b e l i e v e d 
to a m o u n t to 3000 f e e t in p l a c e s . 

R h y o l i t e i s p r e d o m i n a n t ; i t i s g e n e r a l l y c r e a m to g r e e n and i s u s u a l l y f l ow-banded . 
S p h e r u l i t e s a r e c o m m o n , and r a n g e up to 20 m m and m o r e in d i a m e t e r . The r h y o l i t e s a r e 
s i m i l a r to t h o s e in the T a r e e l a V o l c a n i c s and at the b a s e of the E l l e n v a l e B e d s . 

T h e H e l l s Gate Rhyo l i t e o v e r l i e s the Kangaroo H i l l s , Tr ibute H i l l s , and G r e e n v a l e 
F o r m a t i o n s w i t h m a r k e d a n g u l a r u n c o n f o r m i t y , and the C l a r k e R i v e r F o r m a t i o n w i t h a 
s l i g h t u n c o n f o r m i t y . It i s o v e r l a i n c o n f o r m a b l y by the M a r s h s C r e e k B e d s . T h e H e l l s Gate 
R h y o l i t e i s downfau l ted a g a i n s t the O w e e n e e Gran i t e s o u t h w e s t of M a r s h s C r e e k . The v e n t 
b r e c c i a in the T o m a h a w k C r e e k a r e a c o n t a i n s g r a n i t e f r a g m e n t s s i m i l a r to the l e u c o c r a t i c 
g r a n i t e (Cg) e a s t of D o u g l a s C r e e k , a g a i n s t w h i c h p a r t s of the Sybi l Group a r e a l s o f a u l t e d . 

The H e l l s Gate Rhyo l i t e i s C a r b o n i f e r o u s , a s i t l i e s a b o v e the T o u r n a i s i a n C l a r k e 
R i v e r F o r m a t i o n and b e l o w the C a r b o n i f e r o u s M a r s h s C r e e k B e d s . 

M a r s h s C r e e k B e d s (Cm) 
(new n a m e ) 

The s e q u e n c e of s e d i m e n t s c r o p p i n g out o v e r m u c h of the c a t c h m e n t of M a r s h s C r e e k 
i s h e r e n a m e d the M a r s h s C r e e k B e d s . They inc lude a l o w e r s e q u e n c e of c o n g l o m e r a t e , 
s u b g r e y w a c k e , r e d s i l t s t o n e and s a n d y l i m e s t o n e , f e l d s p a t h i c s a n d s t o n e , and c h e r t y 
t u f f a c e o u s m u d s t o n e , w h i c h i s w e l l e x p o s e d in M a r s h s C r e e k . The u p p e r s e q u e n c e 
c o m p r i s e s s u b g r e y w a c k e and p e b b l e and c o b b l e c o n g l o m e r a t e s , in t erbedded w i t h d a r k g r e y 
to b l a c k c o m m o n l y c a r b o n a c e o u s s h a l e , s i l i c e o u s m u d s t o n e , s i l t s t o n e , and m i n o r a r k o s e 
and quar tz g r i t . The b e d s a r e w e l l e x p o s e d in Long Gul ly , and a r e at l e a s t 4 0 0 0 f e e t th ick . 

The s e d i m e n t s a r e w e l l b e d d e d . In the l o w e r p a r t of the s e q u e n c e the b e d s a r e m o s t l y 
thin , but in the u p p e r p a r t , p a r t i c u l a r l y in the c o a r s e r e l a s t i c s , indiv idual b e d s m a y b e 
s e v e r a l f e e t th ick . C y c l i c s e d i m e n t a t i o n i s a c h a r a c t e r i s t i c f e a t u r e of the u p p e r b e d s ; e a c h 
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c y c l e b e g i n s w i t h c o n g l o m e r a t e , f o l l o w e d by pebbly s u b g r e y w a c k e a r e n i t e , and f i n a l l y dark 
s h a l e . L a r g e - s c a l e c u r r e n t - b e d d i n g i s p r e s e n t in the c o a r s e r e l a s t i c s . 

The M a r s h s C r e e k B e d s a r e p r o b a b l y l a t e Middle o r U p p e r C a r b o n i f e r o u s . The f o s s i l s 
i n c l u d e the p a l a e o n i s c i d f i s h cf . C r y p h i o l e p i s s p . and cf. E l o n i c h t h y s s p , (Woods , 1 9 6 3 , 
unpubl . ) , cf. R h a c o p t e r i s s p . ( M c K e l l a r , 1963b , unpubl . ) , and i n d e t e r m i n a t e e q u i s e t a l e a n 
s t e m s . The L e p i d o d e n d r o n v e l t h e i m i a n u m f l o r a found in the C l a r k e R i v e r F o r m a t i o n , and 
G l o s s o p t e r i s , a r e a b s e n t . 

The p r e s e n c e o f both f i s h and p lant r e m a i n s s u g g e s t s a f r e s h w a t e r o r e s t u a r i n e e n ­
v i r o n m e n t . T h e p r e s e n c e of c a r b o n a c e o u s s h a l e and c o a l y p lant r e m a i n s a l s o i n d i c a t e s a 
f r e s h w a t e r e n v i r o n m e n t . 

The M a r s h s C r e e k B e d s r e s t c o n f o r m a b l y on the H e l l s G a t e R h y o l i t e , and the l o w e r 
p a r t of the s e q u e n c e i s c o m p o s e d of m a t e r i a l d e r i v e d d i r e c t l y f r o m the u n d e r l y i n g v o l c a n i c 
t e r r a i n . T h e a r e n i t e s in the u p p e r p a r t of the s u c c e s s i o n c o n t a i n a h i g h e r p r o p o r t i o n of 
m a t e r i a l d e r i v e d f r o m g r a n i t e and o t h e r o l d e r r o c k s . 

E a s t of the B u r d e k i n R i v e r , the M a r s h s C r e e k B e d s a r e fau l ted a g a i n s t the O w e e n e e 
G r a n i t e . T h e s e d i m e n t s a r e s t e e p l y i n c l i n e d nex t to the faul t and t h e r e i s no e v i d e n c e of 
c o n t a c t m e t a m o r p h i s m . 

Other f o r m a t i o n s of c o m p a r a b l e a g e and l i tho logy a r e the I n s o l v e n c y Gul ly F o r m a t i o n 
and the E l l e n v a l e B e d s . 

St J a m e s V o l c a n i c s (Cs) 
(new n a m e ) 

The St J a m e s V o l c a n i c s c o n t a i n i n t e r b e d d e d s e d i m e n t s and a r e s i m i l a r to the C a r b o n ­
i f e r o u s v o l c a n i c and s e d i m e n t a r y s e q u e n c e s north of F a n n i n g R i v e r h o m e s t e a d , w h i c h c r o p 
o u t in the n o r t h e r n t r i b u t a r i e s of C a t t l e C r e e k in the n o r t h w e s t e r n c o r n e r of the P a r i s h of 
St J a m e s . P a r t of the s e q u e n c e h a s b e e n d e s c r i b e d by Wyatt (1963 , unpubl . ) u n d e r the p r o ­
v i s i o n a l n a m e B e n L o m o n d V o l c a n i c s . 

T h e St J a m e s V o l c a n i c s c o m p r i s e a b a s a l s e q u e n c e of a n d e s i t i c v o l c a n i c s o v e r l a i n 
by b r o w n o r g r e e n i s h g r e y , c o a r s e - g r a i n e d , p o o r l y s o r t e d a r e n i t e s , r a n g i n g f r o m g r e y ­
w a c k e to s u b g r e y w a c k e . The a r e n i t e s w e r e f o r m e d m a i n l y by e r o s i o n of the a n d e s i t i c v o l ­
c a n i c s . T h e s e d i m e n t s a r e o v e r l a i n by r h y o l i t e a g g l o m e r a t e and s p h e r u l i t i c r h y o l i t e f l o w s 
w h i c h g r a d e u p w a r d s into r h y o l i t e w e l d e d tuff(?), tuff, and m o r e f l o w s . 

The St J a m e s V o l c a n i c s h a v e b e e n fo lded into a s y n c l i n e p l u n g i n g n o r t h e a s t a t about 
2 0 ° . The f o r m a t i o n i s p r o b a b l y 3000 to 3500 f e e t th ick . 

To the w e s t , the c o n t a c t of the St J a m e s V o l c a n i c s w i th the T o u r n a i s i a n s e d i m e n t s of 
the G a m e Hi l l B e d s i s o b s c u r e d by an i n t r u s i v e f e l s i t e b r e c c i a ( C - P h ) , but by a n a l o g y w i t h 
o t h e r a r e a s , the v o l c a n i c s p r o b a b l y r e s t u n c o n f o r m a b l y on the G a m e Hi l l B e d s . T h e f o r ­
m a t i o n i s i n t r u d e d a l o n g i t s e a s t e r n and s o u t h e r n m a r g i n s by r h y o l i t e p o r p h y r y ( C - P p ) . 
T o the nor th , i t i s f a u l t e d a g a i n s t the I n s o l v e n c y Gul ly F o r m a t i o n . 

T h e r h y o l i t e s a r e s i m i l a r to t h o s e in the b a s a l p a r t of the E l l e n v a l e B e d s and in the 
T a r e e l a V o l c a n i c s ; the s e d i m e n t s a r e s i m i l a r to t h o s e (C) w h i c h u n d e r l i e the r h y o l i t e s 
i n the E l l e n v a l e B e d s at the h e a d of H e l l h o l e G o r g e . 

T h e St J a m e s V o l c a n i c s a r e a s s i g n e d to the C a r b o n i f e r o u s b e c a u s e of t h e i r s t r a t i -
g r a p h i c p o s i t i o n a b o v e the G a m e Hi l l B e d s , and b e c a u s e of t h e i r s i m i l a r i t y to b e d s (C) 
of known a g e to the n o r t h and n o r t h e a s t of Fann ing R i v e r h o m e s t e a d . T h e y m a y o n c e h a v e 
b e e n c o n t i n u o u s w i t h the T a r e e l a V o l c a n i c s . 
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I n s o l v e n c y Gul ly F o r m a t i o n (Ci) 
(new n a m e ) 

The s e q u e n c e of s u b g r e y w a c k e and s u b g r e y w a c k e - c o n g l o m e r a t e , f e l d s p a t h i c s a n d s t o n e , 
d a r k g r e y m u d s t o n e , s i l t s t o n e , and c h e r t c r o p p i n g out in the c a t c h m e n t a r e a of Bog Hole 
C r e e k (known l o c a l l y a s I n s o l v e n c y Gully) i s h e r e n a m e d the I n s o l v e n c y Gul ly F o r m a t i o n 
( s e e a l s o Wyatt , 1 9 6 3 , unpubl . ) . The b e d s w e r e i n c l u d e d in the Star Group on the G e o l o g i c a l 
Map of Q u e e n s l a n d (1953) . 

The b e d s a r e g e n e r a l l y p o o r l y s o r t e d ; the f e l d s p a t h i c s a n d s t o n e u s u a l l y c o n t a i n s 
f r a g m e n t s of v o l c a n i c r o c k o r s h a l e or both , and g r a d e s into s u b g r e y w a c k e . The c o n ­
g l o m e r a t e and c o a r s e r a r e n i t e a r e m o r e c o m m o n n e a r the b a s e of the s e c t i o n , but a l s o 
o c c u r at h i g h e r l e v e l s . Dark g r e y s h a l e o c c u r s throughout the s e c t i o n . 

The l o w e r p a r t of the s e q u e n c e i s u s u a l l y w e l l bedded; in p l a c e s the a r e n i t e s h o w s 
f e s t o o n c r o s s - l a m i n a t i o n s and the s h a l e i s w e l l l a m i n a t e d . In the upper p a r t , the m u d s t o n e 
and s i l t s t o n e c o m m o n l y f o r m m a s s i v e s t r u c t u r e l e s s b e d s up to 4 f e e t th ick , and s o m e of 
the s h a l e i s s l i g h t l y c a l c a r e o u s . Turbid i ty s t r u c t u r e s h a v e b e e n noted in s o m e of the 
f ine a r e n i t e s a s s o c i a t e d w i t h the s h a l e s in the u p p e r p a r t of the s e q u e n c e . R ipp le m a r k s 
a r e p r e s e n t i n a f e w of the f i n e r - g r a i n e d a r e n i t e s . L a r g e r i p p l e s , w i t h a w a v e - l e n g t h of 
about 9 i n c h e s and an ampl i tude of 0.5 to 1 inch , o c c u r in a m e d i u m - g r a i n e d s u b g r e y w a c k e 
in K e e l b o t t o m C r e e k . 

C y c l i c s e d i m e n t a t i o n p r e v a i l e d d u r i n g d e p o s i t i o n , and the c o a r s e e l a s t i c s a r e r e p e a t e d l y 
f o l l o w e d by d a r k s h a l e . The t h i c k n e s s of the c y c l i c u n i t s r a n g e s f r o m a f ew f e e t to s e v e r a l 
t e n s of f e e t , and the p r o p o r t i o n of c o a r s e to f ine e l a s t i c s v a r i e s c o n s i d e r a b l y . 

The b e d s c o n t a i n plant r e m a i n s w h i c h i n c l u d e C a l a m i t e s s p . ( M c K e l l a r , 1963b , 
u n p u b l . ) . S o m e of the s h a l e s c o n t a i n w e l l p r e s e r v e d t r a c k s w h i c h w e r e p o s s i b l y m a d e by 
an a n n e l i d w o r m . The p r e s e n c e of C a l a m i t e s s p . and the r e s e m b l a n c e to p a r t s of the 
E l l e n v a l e B e d s i n d i c a t e a C a r b o n i f e r o u s a g e for the I n s o l v e n c y Gully F o r m a t i o n . 

The s e d i m e n t s a p p e a r to h a v e b e e n d e p o s i t e d r a p i d l y , c l o s e to the s o u r c e a r e a . The 
p r e s e n c e of r i p p l e m a r k s and c r o s s - l a m i n a t i o n s i n d i c a t e s that c u r r e n t s w e r e a c t i v e , 
and the abundance of p lant r e m a i n s in the d a r k s h a l e s u g g e s t s rap id b u r i a l in a r e d u c i n g 
e n v i r o n m e n t . T h e c y c l i c s e d i m e n t a t i o n s u g g e s t s u n s t a b l e t e c t o n i c c o n d i t i o n s and the 
f o r m a t i o n w a s p r o b a b l y d e p o s i t e d in a f a i r l y r a p i d l y , but i n t e r m i t t e n t l y , s u b s i d i n g b a s i n 
in w h i c h the r a t e of s e d i m e n t a t i o n kept p a c e w i t h the r a t e of s u b s i d e n c e . 

Other l a t e Middle o r Upper C a r b o n i f e r o u s f o r m a t i o n s in the r e g i o n r e s t c o n f o r m a b l y 
o n the St J a m e s V o l c a n i c s , but t h e r e i s a m a r k e d d i s c o r d a n c e in s t r i k e b e t w e e n the I n s o l v e n c y 
G u l l y F o r m a t i o n and the St J a m e s V o l c a n i c s . The f o r m e r g e n e r a l l y t r e n d s e a s t - w e s t and d i p s 
u n i f o r m l y nor th at about 30 , w h e r e a s the l a t t e r a r e fo lded into a s y n c l i n e p l u n g i n g 
n o r t h e a s t . 

The a b s e n c e of St J a m e s V o l c a n i c s in the B e n L o m o n d W e s t a r e a i s p r o b a b l y due to 
f a u l t i n g . 

T h e I n s o l v e n c y Gul ly F o r m a t i o n i s in truded by l a t e P a l a e o z o i c g r a n i t e ( C - P g ) e a s t 
of K e e l b o t t o m C r e e k , and by the g r a n o d i o r i t e ( C - P b ) of B e n Lomond W e s t . 

T a r e e l a V o l c a n i c s (Ct) 
(new n a m e ) 

The v o l c a n i c r o c k s w h i c h e x t e n d o v e r m u c h of the P a r i s h of T a r e e l a a r e h e r e n a m e d 
the T a r e e l a V o l c a n i c s ( s e e a l s o Wyatt , 1 9 6 3 , unpubl . ) . 

T h e l o w e r p a r t of the f o r m a t i o n c o n s i s t s of a n d e s i t e l a v a s and p y r o c l a s t i c s , w h i c h a r e 
c o n f o r m a b l y o v e r l a i n by a s e q u e n c e of r h y o l i t e l a v a s and p y r o c l a s t i c s . Both a n d e s i t e s and 
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r h y o l i t e s a r e w e l l e x p o s e d in the l i m b s of a s y n c l i n e w e s t of the L i t t l e S tar R i v e r , and 
the a n d e s i t e s in the c o r e of a broad g e n t l e a n t i c l i n e s o u t h e a s t of the L i t t l e Star R i v e r . 

T h e a n d e s i t e s a r e c o m m o n l y f low-banded and c o l u m n a r jo inted , p a r t i c u l a r l y in t h e i r 
u p p e r l e v e l s . Subordinate p y r o c l a s t i c s a r e p r e s e n t in p l a c e s . In the a r e a b e t w e e n the 
L i t t l e Star R i v e r and Stony B o r e on Star Hold ing , the a n d e s i t e s a r e c o m m o n l y a m y g d a l o i d a l 
and s t r o n g l y e p i d o t i z e d l ike t h o s e in the l o w e r p a r t of the P e r c y C r e e k V o l c a n i c s . About 
6 5 0 0 f e e t of a n d e s i t e i s e x p o s e d in the w e s t e r n l i m b of the s y n c l i n e w e s t of the L i t t l e 
S tar R i v e r . 

T h e a c i d v o l c a n i c s i n c l u d e r h y o l i t e f l o w s , w h i c h a r e c o m m o n l y s p h e r u l i t i c o r f r a g -
m e n t a l , and p y r o c l a s t i c s w h i c h r a n g e f r o m f ine tuffs to c o a r s e a g g l o m e r a t e . The a c i d 
v o l c a n i c s a r e 3000 to 4 0 0 0 f e e t thick; they a r e p r e d o m i n a n t l y g r e e n o r c r e a m , and a r e 
s i m i l a r to the H e l l s Gate R h y o l i t e and the r h y o l i t e a t the b a s e of the E l l e n v a l e B e d s . 

T h e T a r e e l a V o l c a n i c s o v e r l i e the Star B e d s , p r o b a b l y d i s c o n f o r m a b l y . T h e y a r e a l s o 
f a u l t e d a g a i n s t the Star B e d s in m a n y p l a c e s , for e x a m p l e , b e t w e e n the G r e a t and L i t t l e 
S t a r R i v e r s nor th of Star h o m e s t e a d , and w e s t of the N o r t h B r a n c h of the L i t t l e Star 
R i v e r . 

N o s e d i m e n t s s i m i l a r to t h o s e in the Sybi l Group o r the E l l e n v a l e B e d s o c c u r a b o v e 
the T a r e e l a V o l c a n i c s . 

U n n a m e d A c i d V o l c a n i c s (Cuv) 

T h e upland a r e a e x t e n d i n g f r o m Stony B o r e on Star Holding to Thornton Gap in the 
e a s t and to Bog Hole C r e e k in the s o u t h i s c o m p o s e d m a i n l y of r h y o l i t e f l o w s and p y r o ­
c l a s t i c s and m i n o r a n d e s i t e . The at t i tude of the v o l c a n i c s south of T a y l o r s B o r e s u g g e s t s 
that t h e y o v e r l i e the b a s a l a n d e s i t e s and t r a c h y t e s of the T a r e e l a V o l c a n i c s , and t h e y 
m a y b e e q u i v a l e n t to the u p p e r r h y o l i t i c s e q u e n c e in t h i s f o r m a t i o n . The v o l c a n i c s a p p e a r 
t o be n e a r l y h o r i z o n t a l o r g e n t l y undulat ing , and a r e w e l l e x p o s e d in g o r g e s in K e e l b o t t o m 
C r e e k and i t s t r i b u t a r i e s . The v o l c a n i c s h a v e b e e n in truded by g r a n i t e , a d a m e l l i t e , and 
g r a n o d i o r i t e in the M i n g o o m , Thornton Gap, and B o g Hol low a r e a s . T h e y a r e p o s s i b l y 
e q u i v a l e n t to the T a r e e l a V o l c a n i c s , but they h a v e not b e e n m a p p e d in d e t a i l . 

V o l c a n i c s a l s o c r o p out b e t w e e n the L i t t l e Star R i v e r and the c o a s t a l s c a r p b e t w e e n 
S a l t w a t e r C r e e k and S l e e p e r L o g C r e e k . T h e y f o r m the h igh i n a c c e s s i b l e c o u n t r y in the 
c e n t r e of the P a l u m a R a n g e , and in the n o r t h they a r e l a r g e l y c o v e r e d by r a i n f o r e s t . 
A l o n g the E a s t B r a n c h of K e e l b o t t o m C r e e k e a s t of T a y l o r s B o r e , the v o l c a n i c s a r e 
a p p a r e n t l y c o n t i n u o u s w i t h the v o l c a n i c s d e s c r i b e d a b o v e . 

In the N o r t h B r a n c h of the L i t t l e S tar R i v e r the f l o w - b a n d e d r h y o l i t e s dip e a s t a t 
about 55 , and o v e r l i e j ) i n k l a t e P a l a e o z o i c g r a n i t e ; in the South B r a n c h the s a m e r h y o l i t e s 
d ip n o r t h a t about 50 . P h o t o - i n t e r p r e t a t i o n i n d i c a t e s that they c o n t i n u e to the e a s t , and 
that the d ip g r a d u a l l y s w i n g s to the n o r t h w e s t , w h i c h s u g g e s t s that they m a y be p a r t of a 
b a s i n - s h a p e d s t r u c t u r e . N u m e r o u s n o r t h w e s t e r l y l i n e a m e n t s c r o s s the s t r u c t u r e . 

An e a s t - w e s t r i d g e of s h e a r e d s p h e r u l i t i c r h y o l i t e f o r m s Mount D o u g l a s on the c o a s t , 
n o r t h of the m o u t h of S a l t w a t e r C r e e k . T h e i n d i s t i n c t banding, a s i n d i c a t e d by the s i z e 
and d i s t r i b u t i o n of the s p h e r u l i t e s , s u g g e s t s that the r h y o l i t e i s g e n t l y f o l d e d . 

U n n a m e d D a r k G r e y V o l c a n i c s (Cuy) 

D a r k b l u e - g r e y v o l c a n i c s , r a n g i n g f r o m d a c i t e to r h y o l i t e , c r o p out at F r e d e r i c k 
P e a k and a t n u m e r o u s p o i n t s in the P a l u m a R a n g e . T h e y c o m m o n l y c o n t a i n n u m e r o u s 
f r a g m e n t s of s i m i l a r c o m p o s i t i o n to the m a t r i x , w h i c h s u g g e s t s that they a r e p y r o c l a s t i c 
f l o w s , a l t h o u g h s o m e of t h e m m a y be h i g h - l e v e l i n t r u s i o n s . 
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T h e dark v o l c a n i c s f o r m rugged h i l l s which a r e c o v e r e d with thick v e g e t a t i o n , and 
a r e r e s t r i c t e d to a be l t extending f r o m north of the head of the Star R i v e r in the n o r t h w e s t 
t o F r e d e r i c k Peak in the s o u t h e a s t . 

At F r e d e r i c k P e a k , s o u t h w e s t of T o w n s v i l l e , they c o n s i s t of d a c i t e to r h y o l i t e p o r p h y r i e s 
c o m p o s e d of p h e n o c r y s t s of g l a s s y quartz and whi te f e l d s p a r s e t in a dark b l u e - g r e y 
g r o u n d m a s s , w h i c h a l s o c o n t a i n s n u m e r o u s f r a g m e n t s of s i m i l a r c o m p o s i t i o n to the e n c l o s ­
ing r o c k . The p r o p o r t i o n s of p h e n o c r y s t s and r o c k f r a g m e n t s a r e e x t r e m e l y v a r i a b l e , and 
m a n y of the c r y s t a l s a r e broken . The long a x e s of c r y s t a l s and r o c k f r a g m e n t s a r e c o m m o n l y 
p a r a l l e l , but the s t r u c t u r e i s too v a r i a b l e to be m a p p e d . 

Mount M a r g a r e t i s c o m p o s e d of dark b l u e - g r e y to b lack v o l c a n i c s s i m i l a r to t h o s e 
a t F r e d e r i c k P e a k . They conta in abundant r o c k f r a g m e n t s and p h e n o c r y s t s of whi te 
f e l d s p a r , and s p o r a d i c p h e n o c r y s t s of quartz . The quartz c r y s t a l s a r e s t r a i n e d and 
e m b a y e d , and the f e l d s p a r la ths a r e roughly a l igned . D i s s e m i n a t i o n s and s m a l l s t r i n g e r s 
of p y r i t e a r e a l s o p r e s e n t . The r o c k s a r e probably p y r o c l a s t i c f l o w s . 

Thin s t r i n g e r s of quartz , t rending 1 0 5 ° , o c c u r on the s o u t h e r n f lanks of Mount M a r ­
g a r e t . The v e i n s a r e c r o s s e d by a l a t e r s e t of jo ints t rend ing 160 . 

At Mount Black s i m i l a r a c i d v o l c a n i c s have b e e n noted . They probably c o n s i s t of 
lava f l o w s and p y r o c l a s t i c s , inc lud ing w e l d e d tuffs . The r a r e f low banding t r e n d s at 140 
t o 170 , and d i p s n e a r l y v e r t i c a l l y . The v o l c a n i c s a r e intruded by f i n e - g r a i n e d b a s i c 
d y k e s , and probab ly by m i c r o g r a n i t e d y k e s ( l oose b l o c k s on ly ) . 

P o r p h y r i t i c and x e n o l i t h - b e a r i n g v o l c a n i c s s i m i l a r to t h o s e at F r e d e r i c k P e a k o c c u r 
nor th and n o r t h w e s t of Thornton Gap. In t h e s e the quartz p h e n o c r y s t s have been r e s o r b e d , 
and the g r o u n d m a s s , about 50 p e r c e n t of the r o c k , c o n s i s t s of v e r y f i n e - g r a i n e d a l t e r e d 
turbid m a t e r i a l in w h i c h s h a r d - l i k e s h a p e s can o c c a s i o n a l l y be r e c o g n i z e d . The x e n o l i t h s 
c o n s i s t of angu lar to rounded f r a g m e n t s of a m y g d a l o i d a l a c i d v o l c a n i c s . At one local i ty^ 
s o u t h e a s t of P a t t e r s o n G o r g e , the long a x e s of the p h e n o c r y s t s and x e n o l i t h s trend 005 
and dip v e r t i c a l l y . 

E a s t of G o d w i n s Peak , w h e r e Sa l twater C r e e k e m e r g e s f r o m the P a l u m a Range , 
a pink p o r p h y r i t i c m i c r o g r a n i t e i s o v e r l a i n by b l u e - g r e y p o r p h y r i t i c r h y o l i t e . The r a r e 
banding in the r h y o l i t e t rends e a s t - w e s t . 

S i m i l a r v o l c a n i c s c r o p out around Blue Gum and S m i t h C r e e k s , t r i b u t a r i e s of the 
G r e a t Star R i v e r . They a r e m a i n l y b l u e - g r e y ac id r o c k s w h i c h conta in v a r i a b l e a m o u n t s 
of quartz and f e l d s p a r p h e n o c r y s t s and f r a g m e n t s of ac id v o l c a n i c r o c k . The att i tude of the 
v o l c a n i c s i s u n c e r t a i n , but they a r e probably f l a t - l y i n g . They a r e cont inuous wi th the 
v o l c a n i c s - in L i t t l e C r y s t a l C r e e k , north of the P a l u m a r o a d , w h i c h a r e intruded by pink 
e p i d o t i z e d g r a n i t e ( C - P g ) . 

The v o l c a n i c s on Magnet ic Is land (mapped a s 'C-Pv* without the benef i t of i s o t o p i c 
d a t e s ) a l s o probab ly be long in t h i s i n f o r m a l rock unit (Cuy) - s e e page 5 1 . 

UNDIVIDED L A T E PALAEOZOIC 

M e t a m o r p h i c s (Pzu) 

Contac t m e t a m o r p h i c r o c k s c r o p out d i s c o n t i n u o u s l y a long the foot of the c o a s t a l 
s c a r p b e t w e e n Mount F l a g s t o n e and Black R i v e r . They a r e thought to be m a i n l y Devonian 
and C a r b o n i f e r o u s in a g e . 

T w o m i l e s n o r t h e a s t of Thornton Gap there i s a low r i d g e of banded whi te quartz i t e 
and dark g r e y m e t a m o r p h o s e d s a n d s t o n e and a r k o s e . 
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5. S i l l i m a n i t e g n e i s s ( P z u ) , n e a r A l i c e R i v e r , 1.5 m i l e s south of 
Mount M a r g a r e t . T h e r o c k c o n s i s t s of quartz , b i o t i t e , p l a g i o c l a s e , 
s i l l i m a n i t e , p y r o x e n e ( ? ) , and e p i d o t e ( ? ) . T h e s h e a v e s of s i l l i ­
m a n i t e m a y b e p s e u d o m o r p h i n g m u s c o v i t e . S i l l i m a n i t e n e e d l e s 
a l s o o c c u r a m o n g the quartz g r a i n s . C r o s s e d n i c o l s , X 4 5 
(GSQ 15137) . 

6. M e t a m o r p h o s e d t u f f a c e o u s s a n d s t o n e ( P z u ) , n e a r A l i c e R i v e r , 
1.5 m i l e s s o u t h of Mount M a r g a r e t . T h e i r r e g u l a r e l o n g a t e 
a g g r e g a t e s of q u a r t z , wi th l o n g a x e s s u b p a r a l l e l , a r e s e t in a 
g r a n u l a r m a t r i x of h o r n b l e n d e , q u a r t z , p l a g i o c l a s e , s p h e n e , 
and i r o n o x i d e s . C r o s s e d n i c o l s , X 4 5 . (GSQ 15142) . 
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The o u t c r o p s of banded and f o l i a t e d b i o t i t e s c h i s t t h r e e - q u a r t e r s of a m i l e s o u t h e a s t 
of Thornton Gap a r e too s m a l l to m a p s e p a r a t e l y f r o m the e n c l o s i n g l a t e P a l a e o z o i c 
g r a n o d i o r i t e and a d a m e l l i t e . The f o l i a t i o n t r e n d s 040 and d i p s v e r t i c a l l y . 

M e t a m o r p h o s e d q u a r t z o s e a r e n i t e and f i n e r - g r a i n e d r o c k s c r o p out at the h e a d of the 
A l i c e R i v e r , w e s t and n o r t h w e s t of F r e d e r i c k P e a k ( F i g s 5, 6 ) . The r o c k s a r e s t r o n g l y 
s c h i s t o s e in p l a c e s , but e l s e w h e r e s e d i m e n t a r y s t r u c t u r e s , s u c h a s c r o s s - l a m i n a t i o n s , 
a r e p r e s e r v e d . B i o t i t e i s g e n e r a l l y p r e s e n t , and s i l l i m a n i t e and c o a r s e g a r n e t h a v e b e e n 
d e v e l o p e d in p l a c e s . 

The m e t a m o r p h i c r o c k s in the Spr ing C r e e k / M o u n t F l a g s t o n e d i s t r i c t a r e m a i n l y 
a r e n i t e s , but f i n e - g r a i n e d and c a l c a r e o u s b e d s a l s o o c c u r . S o u t h w e s t of Mount F l a g s t o n e , 
in the f o o t h i l l s of the c o a s t a l s c a r p at the h e a d of Cat t l e C r e e k , t h e r e i s a l e n s of h e m a t i t e 
i n a m e t a m o r p h o s e d l i m e s t o n e w h i c h h a s b e e n c o n v e r t e d into a t r e m o l i t e - z o i s i t e - c a l c i t e -
g a r n e t - d i o p s i d e ( ? ) s k a r n . The g r a d e of m e t a m o r p h i s m of the l i m e s t o n e d e c r e a s e s r a p i d l y 
up the s c a r p to the w e s t . M o s t of the m e t a m o r p h o s e d a r e n i t e s at the n o r t h e r n end of Mount 
F l a g s t o n e a r e f ine to m e d i u m - g r a i n e d , and c o n s i s t of q u a r t z , w h i t e f e l d s p a r , and b i o t i t e 
w h i c h c o m m o n l y l i e s a l o n g v e r t i c a l p l a n e s t r e n d i n g n o r t h . T o the sou th , the p r o p o r t i o n 
of quartz and f e l d s p a r p o r p h y r o b l a s t s i n c r e a s e s , p ink r o c k s a r e m o r e abundant, and a p l i t e 
and p e g m a t i t e v e i n s a r e m o r e c o m m o n . N e a r the c e n t r e of Mount F l a g s t o n e , p ink p o r -
p h y r o b l a s t i c r o c k s (mapped h e r e w i t h the gran i t e ) p r e d o m i n a t e , and t h e r e a r e m i n o r 
o c c u r r e n c e s of s u g a r y t e x t u r e d q u a r t z i t e . S i m i l a r f o l i a t e d and l e u c o c r a t i c r o c k s c r o p out 
on the e a s t e r n and s o u t h e r n m a r g i n s of Mount F l a g s t o n e . On the s a d d l e l i n k i n g Mount 
F l a g s t o n e w i t h the c o a s t a l r a n g e , and f a r t h e r south to the head of L a n s d o w n e C r e e k , 
m e t a m o r p h o s e d s a n d s t o n e , s i l t s t o n e , and a c i d v o l c a n i c r o c k s c r o p out . 

The r o c k s n e a r Mount F l a g s t o n e a r e p r o b a b l y p a r t of the F a n n i n g R i v e r Group 
w h i c h h a s b e e n s h e a r e d and c o n t a c t m e t a m o r p h o s e d . The o c c u r r e n c e s a t F r e d e r i c k 
P e a k and Thornton Gap m a y be D e v o n i a n and C a r b o n i f e r o u s s e d i m e n t s s h e a r e d and 
f o l i a t e d in a fault z o n e a l o n g the c o a s t a l s c a r p . 

H o w e v e r , not a l l the m e t a m o r p h i c s w e r e s e d i m e n t s . F o r e x a m p l e , on the s o u t h e r n s i d e 
of the v a l l e y w h e r e L a n s d o w n e C r e e k e m e r g e s f r o m the H e r v e y Range t h e r e i s a f o l i a t e d 
x e n o l i t h i c r o c k c o m p o s e d of l a b r a d o r i t e ' p h e n o c r y s t s * (15%) s e t in a g r o u n d m a s s of q u a r t z o -
f e l d s p a t h i c m a t e r i a l (75%), d i o p s i d e , e p i d o t e , s p h e n e (5%), and opaque m i n e r a l s (5%). T h e 
r o c k i s g n e i s s i c , and a p p e a r s to h a v e b e e n d e r i v e d by p a r t i a l r e c r y s t a l l i z a t i o n of an 
i g n e o u s r o c k (Houston , 1 9 6 4 , GSQ 1 5 2 1 5 ) . 

Jack (1886b, 1892) m e n t i o n s 4 g r e y w a c k e s , s l a t e s , e t c . ' c r o p p i n g out u n c o n f o r m a b l y 
b e l o w the D e v o n i a n s e q u e n c e in the R e i d Gap a r e a . The m i c a s c h i s t to the w e s t of B l a c k 
Mount, and the m e t a m o r p h o s e d a r k o s e 4 m i l e s s o u t h e a s t of R e i d Gap, c a n p r o b a b l y b e 
c o r r e l a t e d w i t h the r o c k s in the R e i d Gap a r e a . 

Jack (1879a) r e c o r d e d g r a n i t e and g n e i s s b e l o w the s a n d s t o n e bluffs (Col lopy F o r m a t i o n ) 
s o u t h of Haughton V a l l e y . The p r e s e n t s u r v e y i n d i c a t e s that the s o - c a l l e d g n e i s s e s a r e 
p a r t of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x d e f o r m e d in the A l e x Hi l l S h e a r Z o n e . 
T h e m y l o n i t e and p h y l l o n i t e f a r t h e r e a s t n e a r F o u r M i l e C r e e k a r e p o s s i b l y of s i m i l a r 
o r i g i n , but M o r t o n (1931) h a s r e c o r d e d m i c a s c h i s t and q u a r t z i t e on the w e s t e r n s p u r s 
of B lack Mounta in ( C - P g ) , s o that s o m e of the c a t a c l a s i t e s m a y h a v e b e e n d e r i v e d f r o m 
r o c k s o t h e r than the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 

St i l l f a r t h e r e a s t , at H o r s e C a m p Hi l l , t h e r e a r e m i n o r s c h i s t s s i m i l a r to t h o s e a t 
B l a c k Mount n e a r C a l c i u m . 
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U P P E R C A R B O N I F E R O U S TO LOWER P E R M I A N 

I n t r u s i v e R h y o l i t e ( C - P h ) 

I s o l a t e d h i l l s of r h y o l i t e and m i n o r d a c i t e a r e w i d e l y d i s t r i b u t e d in the T o w n s v i l l e 
Shee t a r e a . T h e s e r o c k s a r e f i n e - g r a i n e d and g e n e r a l l y o f f - w h i t e to l ight g r e y - b r o w n . 
A l m o s t a l l a r e f l ow-banded , but on ly a f ew a r e p o r p h y r i t i c . 

Many of the i n t r u s i o n s , s u c h a s Mount S u c c e s s , 3 m i l e s e a s t - s o u t h e a s t of M a r l o w 
h o m e s t e a d , and the i n t r u s i o n 5 m i l e s n o r t h w e s t of B a t t e r y h o m e s t e a d , a r e c i r c u l a r p l u g s . 
O t h e r s a r e s h e e t s , c o m m o n l y n e a r l y p a r a l l e l to the s t r i k e of the e n c l o s i n g s t r a t a , a s f o r 
e x a m p l e Mount St M i c h a e l , and the i n t r u s i o n s 5 m i l e s s o u t h of D o t s w o o d , 4 m i l e s w e s t of 
Q u i l p s h o m e s t e a d , 2 m i l e s s o u t h e a s t of Star h o m e s t e a d , 2 1/2 m i l e s north of L a r o o n a h o m e ­
s t e a d , and n e a r Mount K e e l b o t t o m . T h e r e m a i n i n g o c c u r r e n c e s s h o w n on the m a p a p p e a r to 
be i r r e g u l a r o r d y k e - l i k e . 

C o a r s e p y r o c l a s t i c m a t e r i a l i s a s s o c i a t e d w i t h the f l o w - b a n d e d r h y o l i t e on the n o r t h ­
e a s t e r n s i d e of Mount S u c c e s s . 

T h e s e r h y o l i t e b o d i e s in trude s e d i m e n t s r a n g i n g f r o m G i v e t i a n to T o u r n a i s i a n ; a t 
F r e d e r i c k P e a k the c o u n t r y r o c k i s l a t e P a l a e o z o i c v o l c a n i c s (Cuy) . The b o d i e s m a y be r e ­
l a t e d to the C a r b o n i f e r o u s a c i d v o l c a n i c s , o r they m a y p o s s i b l y be P e r m i a n o r y o u n g e r . The 
i n t r u s i o n s n o r t h w e s t of B a t t e r y h o m e s t e a d and e a s t - n o r t h e a s t of M a r l o w h o m e s t e a d a r e 
o v e r l a i n by l a t e r i t e w h i c h a p p e a r s to b e l o n g to the m a i n p e r i o d of l a t e r i t i z a t i o n (probably 
e a r l y T e r t i a r y ) . 

Dyke S w a r m s in O w e e n e e G r a n i t e 

S w a r m s of q u a r t z - f e l d s p a r p o r p h y r y and a n d e s i t e d y k e s o c c u r in the O w e e n e e G r a n i t e 
p a r a l l e l to the f a u l t s bounding the Sybi l G r a b e n . The d y k e s a r e g e n e r a l l y l ight g r e y o r 
c r e a m . C a m e r o n (1901) h a s a l s o r e c o r d e d d o l e r i t e d y k e s at the M a c a u l a y C r e e k m i n e s . The 
d y k e s o c c u p y s u b s i d i a r y f r a c t u r e s p a r a l l e l to the m a i n g r a b e n f a u l t s , and a r e t h e r e f o r e 
p r o b a b l y y o u n g e r than the s e d i m e n t s and v o l c a n i c s in the g r a b e n ( late Middle o r Upper 
C a r b o n i f e r o u s ) . T h e y a r e p o s s i b l y r e l a t e d to at l e a s t s o m e of the r h y o l i t e p l u g s ( C - P h ) . 

D o l e r i t e and M i c r o d i o r i t e ( C - P i ) 

In the a r e a b e t w e e n the head of F r y e r s C r e e k , D o t s w o o d h o m e s t e a d , and the E a s t B r a n c h 
of the F a n n i n g R i v e r t h e r e a r e a n u m b e r of l o w h i l l s and r i d g e s of m i c r o d i o r i t e o r d o l e r i t e . 
M o s t of t h e m a r e i r r e g u l a r , and l e s s than 1 1/2 m i l e s l o n g and 1 m i l e w i d e . 

The d o l e r i t e s and m i c r o d i o r i t e s in trude the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , the 
G i v e t i a n - T o u r n a i s i a n s e q u e n c e , and the u n n a m e d C a r b o n i f e r o u s v o l c a n i c - s e d i m e n t a r y s e ­
q u e n c e (C) . T h e d i o r i t e at the h e a d of F r y e r s C r e e k h a s b e e n i n c l u d e d in t h i s g r o u p of i n -
t r u s i v e s ; i t i s i n t r u d e d by l a t e P a l a e o z o i c g r a n i t e ( C - P g ) . 

F i v e m i l e s n o r t h e a s t of D o t s w o o d h o m e s t e a d , the b a s i c r o c k s a r e conf ined to the n o s e s 
of t h r e e t ight f o l d s in U p p e r D e v o n i a n s t r a t a . They do not a p p e a r to b e fo lded t h e m s e l v e s , and 
w e r e p r o b a b l y i n t r u d e d into w e a k e n e d z o n e s d u r i n g o r a f t e r the f o l d i n g of the s e d i m e n t s . 
H o w e v e r , the four s i m i l a r b o d i e s w h i c h c r o p out in the c e n t r a l z o n e of a s y n c l i n e in C a r b o n ­
i f e r o u s v o l c a n i c s and s e d i m e n t s n o r t h of Fanning R i v e r h o m e s t e a d 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 a n d e s i t e f l o w s and p y r o c l a s t i c s , and m a y h a v e b e e n f e e d e r s to the e x t r u s i v e s . 
T h e s e i n t r u s i v e s h a v e b e e n g r o u p e d on the m a p and a s s i g n e d a l a t e P a l a e o z o i c a g e . Many 
of the b a s i c d y k e s i n t r u d i n g the P e r m o - C a r b o n i f e r o u s v o l c a n i c s and g r a n i t e s of the c o a s t a l 
a r e a m a y p r o v e t o be r e l a t e d to t h i s g r o u p of i n t r u s i o n s . 
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Quartz and Q u a r t z - F e l d s p a r P o r p h y r i e s and 
M i c r o g r a n i t e (C-Pp) 

Quartz and q u a r t z - f e l d s p a r p o r p h y r i e s and m i c r o g r a n i t e a r e c l o s e l y a s s o c i a t e d with 
m a n y of the la te P a l a e o z o i c g r a n i t e s , p a r t i c u l a r l y b e t w e e n Ben Lomond and Grani te C r e e k , 
17 m i l e s north and n o r t h e a s t of D o t s w o o d h o m e s t e a d ; b e t w e e n the Li t t le Star and G r e a t 
Star R i v e r s ; and e a s t and n o r t h e a s t of Mount Hal i fax . 

A f i n e - g r a i n e d c r e a m to p ink i sh brown quartz p o r p h y r y c r o p s out around Ben Lomond 
E a s t . It i s g e n e r a l l y m a s s i v e , and f o r m s s t e e p c o n s p i c u o u s h i l l s c u l m i n a t i n g in Ben Lomond 
E a s t . F l o w banding i s p r e s e n t on the southern m a r g i n about Cat t l e C r e e k . In the south and 
w e s t , the p o r p h y r y i n t r u d e s Upper D e v o n i a n / L o w e r C a r b o n i f e r o u s s e d i m e n t s and Upper 
C a r b o n i f e r o u s v o l c a n i c s , and to the north it a p p e a r s to be faulted a g a i n s t the Inso lvency 
Gul ly F o r m a t i o n . To the e a s t , it i s in contac t with a la te P a l a e o z o i c a d a m e l l i t e ( C - P g ) into 
w h i c h it m a y be i n t r u s i v e . Eas t of Ben Lomond E a s t , a c r o s s Kee lbo t tom C r e e k , t h e r e i s 
a n o t h e r h i l l of g r e y i s h quartz or q u a r t z - f e l d s p a r porphyry wi th a s l ight ly c o a r s e r ground-
m a s s . The r o c k a p p e a r s to be a f i n e - g r a i n e d equiva lent of the gran i t i c r o c k s i m m e d i a t e l y 
to the n o r t h . A s i m i l a r porphyry c r o p s out jus t e a s t of Gran i t e C r e e k . 

B e t w e e n the G r e a t and Li t t l e Star R i v e r s there a r e a n u m b e r of i r r e g u l a r and s i l l ­
l i k e b o d i e s of porphyry which a p p e a r to be r e l a t e d to the O w e e n e e Gran i t e to the w e s t and 
n o r t h w e s t . They c o n s i s t of e u h e d r a l quartz p h e n o c r y s t s s e t in a f i n e - g r a i n e d m a t r i x , and 
m a n y of t h e m g r a d e into p o r p h y r i t i c m i c r o g r a n i t e . The i n t r u s i o n s a r e not c o n f o r m a b l e with 
the D e v o n o - C a r b o n i f e r o u s s e d i m e n t s , and appear to dip s o u t h e a s t w a r d s at a s t e e p e r a n g l e . 
S o m e of the i n t r u s i o n s m a y occupy h i g h - a n g l e i a u l t s b o r d e r i n g the m a r g i n of the O w e e n e e 
Grani te ." 

7. P o r p h y r l t i o m i c r o g r a n i t e ( C - P p ) , 3 m i l e s s o u t h w e s t of R o l l i n g -
s t o n e , 30 m i l e s n o r t h w e s t of T o w n s v i l l e . Quartz (top) and a lkal i 
f e l d s p a r (bottom right) o c c u r a s p h e n o c r y s t s in a m i c r o g r a n i t i c 
g r o u n d m a s s . The c e n t r a l c o a r s e r - g r a i n e d patch , w h i c h c o n s i s t s 
of quar tz , a l t e r e d f e l d s p a r , g a r n e t , m u s c o v i t e , g r e e n b i o t i t e , 
and i ron o x i d e , i s probably a xeno l i th . C r o s s e d n i c o l s , X 4 5 . 
(GSQ 15110) . 

P o r p h y r i t i c m i c r o g r a n i t e s c r o p out n o r t h e a s t and e a s t of Mount Hal i fax ( s e e F i g . 7 ) . 
T h e y a r e c o m p o s e d of p h e n o c r y s t s of f e l d s p a r and e u h e d r a l or broken quartz up to 3 c m long, 
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and p s e u d o m o r p h s of c h l o r i t e and s p h e n e , p o s s i b l y a f t er h o r n b l e n d e , s e t in an i n t e r g r a n u l a r 
g r o u n d m a s s of quar tz and f e l d s p a r . S o m e of the quartz i s r e s o r b e d , and the f e l d s p a r i s 
c o m m o n l y s e r i c i t i z e d . A f ew p h e n o c r y s t s or x e n o c r y s t s of m a g n e t i t e and g a r n e t m a y be 
p r e s e n t . The p o r p h y r i e s a r e a s s o c i a t e d wi th a d a m e l l i t e , w h i c h g e n e r a l l y o c c u p i e s the low 
g r o u n d . The a r e a i s r u g g e d , and c o v e r e d by r a i n f o r e s t . M o s t of the p o r p h y r i t i c m i c r o g r a n -
i t e s have been m a p p e d wi th the g r a n i t e ( C - P g ) of the P a l u m a R a n g e . 

T h e p o r p h y r i e s a r e probab ly s i m i l a r in a g e to the a s s o c i a t e d g r a n i t i c r o c k s , w h i c h 
a r e l a t e C a r b o n i f e r o u s or e a r l y P e r m i a n . 

G r a n i t e s ( C - P g , C - P a , C - P b ) 
( inc luding P a l l Mall A d a m e l l i t e C - P a ) 

T h e r e g i o n a l mapping ind ica ted two s e p a r a t e e p o c h s of g r a n i t e i n t r u s i o n in the T o w n s ­
v i l l e Sheet a r e a in the la te P a l a e o z o i c , a s e x e m p l i f i e d by the L o w e r C a r b o n i f e r o u s O w e e n e e 
G r a n i t e in the n o r t h w e s t , and by the g r a n i t e s near T o w n s v i l l e w h i c h intrude G l o s s o p t e r i s -
b e a r i n g s t r a t a . The g r a n i t e s f o r m i n g a n o r t h w e s t e r l y be l t in the H e r v e y and P a l u m a R a n g e s 
intrude la te Middle to Upper C a r b o n i f e r o u s s e d i m e n t s and v o l c a n i c s , and w e r e c o n s i d e r e d 
to r e p r e s e n t a p o s s i b l e third e p o c h . T h i s three fo ld s u b d i v i s i o n h a s b e e n c o n f i r m e d by 
i s o t o p i c da t ing . T w e l v e K / A r m i n e r a l a g e s which group c l o s e l y about an a v e r a g e of about 
280 m . y . w e r e obta ined f r o m g r a n i t e s ( C - P g , C - P a ) and g r a n o d i o r i t e s ( C - P b ) in the H e r v e y 
R a n g e / P a l l Mal l a r e a , c o r r e s p o n d i n g w i t h t h e a g e o f the C a r b o n i f e r o u s - P e r m i a n boundary . 
T h i s a g e i s r e g a r d e d by A .W. Webb ( p e r s . c o m m . ) a s s i g n i f i c a n t l y o l d e r than the d a t e s of 
267 and 269 m . y . w h i c h w e r e obta ined f r o m s o m e of the y o u n g e r g r a n i t e s of the T o w n s v i l l e 
d i s t r i c t , jus t wi th in the Ayr Sheet a r e a (Webb in P a i n e e t a l . , 1970 ) . T h i s d i s t i n c t i o n i s s u p ­
p o r t e d by the o c c u r r e n c e in the B o w e n Sheet a r e a of c o - m a g m a t i c g r a n i t e and v o l c a n i c s 
w h i c h have y i e l d e d an a v e r a g e a g e of 285 m . y . (that i s , s i m i l a r to the ' C - P g ' g r o u p ) , and y e t 
a r e o v e r l a i n n o n c o n f o r m a b l y by L o w e r P e r m i a n v o l c a n i c s (Webb & M c D o u g a l l , 1 9 6 8 , p . 3 2 8 ) . 
The u n i t s ' C - P g ' , ' C - P a ' , ' C - P b ' e n c o m p a s s p lu ton ic r o c k s , m o s t of w h i c h a r e known to 
in trude la te P a l a e o z o i c v o l c a n i c s and s e d i m e n t s . Most of the i n t r u s i o n s c r o p out in a n o r t h ­
w e s t e r l y t r e n d i n g be l t w h i c h c o i n c i d e s w i t h the P a l u m a , H e r v e y , and L e i c h h a r d t R a n g e s . 

F o r m a p p i n g p u r p o s e s , the r o c k s have been s u b d i v i d e d into a c i d i c ( ' C - P g ' : g r a n i t e , 
a d a m e l l i t e , s o m e g r a n o d i o r i t e ) and l e s s a c i d i c to i n t e r m e d i a t e ( ' C - P b ' : g r a n o d i o r i t e , 
t o n a l i t e ) . T h e s e s u b d i v i s i o n s a r e s o m e w h a t s u b j e c t i v e , and c o r r e s p o n d to the two t y p e s of 
g r a n i t i c r o c k s w h i c h c a n be d i s t i n g u i s h e d by p h o t o - i n t e r p r e t a t i o n : a c i d i c b o d i e s g e n e r a l l y 
g i v e r i s e to r u g g e d c o u n t r y , in c o n t r a s t to the g r a n o d i o r i t e s , w h i c h a r e m o r e e a s i l y e r o d e d 
than the c o u n t r y r o c k s and tend to h a v e n e g a t i v e r e l i e f . E x c e p t i o n s inc lude , for e x a m p l e , the 
a d a m e l l i t e w h i c h f o r m s the low c o u n t r y b e t w e e n P e p p e r p o t Mountain and Mount F l a g s t o n e . 
S o m e of the b o d i e s a r e c o m p o s i t e and c o n s i s t of s e v e r a l s u c c e s s i v e i n t r u s i o n s . 

T h e s e r o c k s a r e g e n e r a l l y m a s s i v e and l i t t l e a l t e r e d , and w h e r e the f i e ld r e l a t i o n s h i p s 
w e r e unknown, t h i s c r i t e r i o n h a s been u s e d in an a t t e m p t to d i s t i n g u i s h t hem f r o m the e a r l y 
P a l a e o z o i c g r a n i t e s , w h i c h a r e c o m m o n l y fo l ia ted and a l t e r e d . Individual o c c u r r e n c e s a r e 
d e s c r i b e d b e l o w . 

North of R o l l i n g s t o n e C r e e k the m a i n r o c k type i s a pink a d a m e l l i t e , w h o s e c h i l l e d 
m a r g i n t r u n c a t e s the f low l i n e a t i o n in the v o l c a n i c s ( C - P y ) . The r i d g e s in the p a l e pink 
a d a m e l l i t e w h i c h f o r m s the f o o t h i l l s of the P a l u m a R a n g e p r o b a b l y r e p r e s e n t z o n e s of h a r d ­
e n i n g a l o n g f a u l t s . S u c c e s s i v e i n t r u s i o n s a r e e x p o s e d in O l l e r a C r e e k a s f o l l o w s : g r e y 
p o r p h y r i t i c a d a m e l l i t e , w h i c h c r o p s out in O l l e r a G o r g e and c o n t a i n s l a r g e i n c l u s i o n s of 
g n e i s s ; pink p o r p h y r i t i c g r a n i t e w h i c h c o n t a i n s x e n o l i t h s of the p o r p h y r i t i c a d a m e l l i t e , and 
i s intruded by thin s h e e t s of pink p o r p h y r i t i c m i c r o g r a n i t e ; and r e d e p i d o t i z e d g r a n i t e 
w h i c h i n t r u d e s v o l c a n i c s ( C - P y ) in C r y s t a l C r e e k , north of the r o a d to Mount S p e c . The c o n ­
t a c t s of the i n t r u s i o n s g e n e r a l l y t rend n o r t h w e s t , p a r a l l e l to the d y k e s , e p i d o t e v e i n s , and 
f a u l t s . 
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The s h a p e of the h igh c o u n t r y nor th and e a s t of T a b l e t o p h o m e s t e a d s u g g e s t s two s e p ­
a r a t e g r a n i t e i n t r u s i o n s (both C - P g ) ; the g r a n i t e to the e a s t p r o b a b l y i n t r u d e s the g r a n i t e 
to the nor th , and both in trude the g r a n o d i o r i t e w h i c h u n d e r l i e s the l o w c o u n t r y w e s t of the 
h o m e s t e a d and Thornton Gap. The d r u s y c h l o r i t i z e d l e u c o c r a t i c g r a n i t e and m i c r o g r a n i t e 
f o r m i n g M i n g o o m Hi l l e x t e n d s e v e r a l m i l e s w e s t a c r o s s K e e l b o t t o m C r e e k ; they a l s o i n ­
t r u d e the g r a n o d i o r i t e . In addi t ion to g r a n i t e and a d a m e l l i t e , g r a n i t e p o r p h y r y c r o p s out 
in the h e a d w a t e r s of F o u r M i l e C r e e k and 3 m i l e s s o u t h - s o u t h e a s t of M u r r a y s Hut. 

P ink b io t i t e a d a m e l l i t e f o r m s p a r t of the n o r t h e r n f o o t h i l l s of F r e d e r i c k P e a k and the 
s o u t h e r n s l o p e s of Wi ld H o r s e Mountain , w h e r e it i s in truded by banded s h e e t s of d r u s y 
l e u c o g r a n i t e . S p o r a d i c o u t c r o p s of d i o r i t e , d o l e r i t e , and m i c r o g r a n i t e , w i t h l a r g e b io t i t e 
and f e l d s p a r p h e n o c r y s t s , c r o p out n o r t h of G r a n i t e V a l e h o m e s t e a d , but t h e i r r e l a t i o n ­
s h i p s a r e unknown. Both the d i o r i t e and d o l e r i t e a r e cut by thin v e i n s of h o r n b l e n d e -
p l a g i o c l a s e p e g m a t i t e . 

H o r n b l e n d e - b i o t i t e g r a n o d i o r i t e , g r a d i n g n o r t h w a r d s into a d a m e l l i t e , u n d e r l i e s about 
2 5 s q u a r e m i l e s in the l o w c o u n t r y nor th and n o r t h w e s t of Mount F l a g s t o n e . The g r a n o d i o r ­
i t e i n t r u d e s s t e e p l y d ipp ing g r e y w a c k e and s a n d s t o n e (Pzu) of unknown a g e , and m a y be 
e q u i v a l e n t to the m a s s i v e u n f o l i a t e d p a r t o f the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x w h i c h i t 
r e s e m b l e s . At Mount F l a g s t o n e i t s e l f , the f o l i a t e d q u a r t z o s e m e t a m o r p h i c s around the 
e a s t e r n m a r g i n g r a d e in to p o r p h y r i t i c g r a n i t e , w h i c h f o r m s the m a i n h i l l . To the nor th , 
p ink i n e q u i g r a n u l a r g r a n i t e , l o c a l l y r i c h in q u a r t z , i n t r u d e s the m e t a m o r p h i c s and the 
g r a n o d i o r i t e . The i n e q u i g r a n u l a r g r a n i t e f o r m s a cl i f f , and a p p e a r s to u n d e r l i e the p o r p h y ­
r i t i c Mount F l a g s t o n e g r a n i t e a s a f lat i n t r u s i v e s h e e t . At P e p p e r p o t Mounta in an o v a l m a s s 
of c o a r s e p o r p h y r i t i c g r a n o d i o r i t e a p p e a r s to in trude the a d a m e l l i t e w h i c h u n d e r l i e s the 
l o w c o u n t r y . Inequ igranu lar pink a d a m e l l i t e c r o p s out at S e t t l e m e n t P o c k e t and R o s s R i v e r 
Mountain; in the d i s s e c t e d s c a r p nor th of S e t t l e m e n t P o c k e t i t i s in truded by a p r o m i n e n t 
n o r t h w e s t e r l y t r e n d i n g r i d g e of c o a r s e pink a d a m e l l i t e . The g e n e r a l n o r t h w e s t e r l y t rend of 
the g r a n i t e s in t h i s a r e a i s p a r a l l e l to f a u l t s , w h i c h m a y to s o m e e x t e n t h a v e c o n t r o l l e d 
t h e i r e m p l a c e m e n t . 

B l a c k Mountain ( w e s t of C a l c i u m ) r i s e s f r o m a c i r c u l a r d e p r e s s i o n w h i c h i s u n d e r l a i n 
by f ine to m e d i u m - g r a i n e d t o n a l i t e - g r a n o d i o r i t e . In p l a c e s the t o n a l i t e c o n t a i n s c l i n o -
p y r o x e n e , and i s cut by f e l s i t e d y k e s ; it i n t r u d e s the Fann ing R i v e r G r o u p . 

A u n i f o r m body of pink l e u c o c r a t i c m i c r o g r a p h i e g r a n i t e f o r m s the h igh r a n g e at B r o w n 
Mountain and Mount E l l e n v a l e . The s m a l l b o s s in the L i m e s t o n e H i l l s n o r t h e a s t of the R e i d 
R i v e r i s a m u s c o v i t e - t o u r m a l i n e a d a m e l l i t e w h i c h i s cut by a c i d d y k e s . 

The o v a l s t o c k of p ink m e d i u m - g r a i n e d a d a m e l l i t e f o r m i n g Mount S q u a r e p o s t i n t r u d e s 
the c o m p o s i t e g r a n i t e - g r a n o d i o r i t e m a s s of Mount Sugarloaf , w h i c h in turn i n t r u d e s the 
R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . The r u g g e d n e s s of the c o u n t r y i s l a r g e l y due to the 
p r e s e n c e of s w a r m s of r h y o l i t e , a n d e s i t e , and f e l d s p a r - h o r n b l e n d e p o r p h y r y d y k e s . The 
c o a r s e r e d g r a n i t e of Mount P r i n c e C h a r l i e i s a l s o in t ruded by a c i d and i n t e r m e d i a t e d y k e s . 

Mount N o r m a n i s f o r m e d of a c o m p o s i t e i n t r u s i o n c o m p o s e d of a c e n t r a l f ine to 
m e d i u m - g r a i n e d g r e y a d a m e l l i t e , f lanked on the e a s t and s o u t h w e s t by c o a r s e pink m i c r o -
p e r t h i t e g r a n i t e . The B l a c k Mountain m a s s (south of Mount N o r m a n ) i s a p ink f i n e to m e d i u m -
g r a i n e d b i o t i t e - m u s c o v i t e a d a m e l l i t e ; a t the mounta in i t s e l f the a d a m e l l i t e h a s b e e n g r e i s e n -
i z e d , and m u s c o v i t e o c c u r s in r a d i a t i n g s h e a v e s . Morton (1931) r e c o r d e d g o l d in the g r e i -
s e n i z e d g r a n i t e at the w e s t e r n c o n t a c t w i th the m e t a m o r p h i c s . The c o m p o s i t e i n t r u s i o n at 
B u n k e r s Hi l l r a n g e s f r o m l e u c o g r a n i t e to g r a n o d i o r i t e . The g r a n o d i o r i t e a p p e a r s to h a v e 
b e e n intruded a s s m a l l s t o c k s a l o n g the e a s t e r n and s o u t h e r n m a r g i n s of the m a i n i n t r u s i o n . 

In the T o w n s v i l l e d i s t r i c t n u m e r o u s i s o l a t e d or p o o r l y e x p o s e d g r a n i t e o u t c r o p s h a v e 
b e e n i n c l u d e d in the un i t ' C - P g ' . The c o a r s e r e d b io t i t e g r a n i t e w h i c h f o r m s C a s t l e Hi l l 
h a s been e x t e n s i v e l y e p i d o t i z e d a l o n g n o r t h w e s t - t r e n d i n g s h e a r s , s o m e of w h i c h h a v e g i v e n 
r i s e to m y l o n i t e . S i m i l a r g r a n i t e c r o p s out at the e a s t e r n end of Mount L o u i s a . At K i s s i n g 
P o i n t a c o a r s e pink g r a n i t e o c c u r s n e a r a g r e y h o r n b l e n d e g r a n o d i o r i t e c r o w d e d w i t h b a s i c 
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x e n o l i t h s . T h e g r a n o d i o r i t e i s c u t by d o l e r i t e d y k e s d ipping south at 45 and by v e r t i c a l 
q u a r t z v e i n s t r e n d i n g n o r t h w e s t . N o r t h of C o c o a C r e e k a s m a l l h i l l of g n e i s s i c a d a m e l l i t e 
i s in t ruded by the a d a m e l l i t e ( P - M g ) of Cape C l e v e l a n d (Ayr Shee t a r e a ) . 

The b i o t i t e a d a m e l l i t e of M a g n e t i c Is land (mapped in the 'P-Mg* group) h a s y i e l d e d a 
K / A r b i o t i t e a g e of 2 8 0 m . y . and t h e r e f o r e a p p a r e n t l y b e l o n g s in the ' C - P g ' g r o u p . 

T h e P a l l M a l l A d a m e l l i t e ( C - P a ) , w h i c h w a s n a m e d by Wyatt (1962 , unpubl . ) , i s a 
c o a r s e p ink to g r e y r o c k w h i c h i n p l a c e s c o n t a i n s p h e n o c r y s t s of o l i g o c l a s e , p o t a s h f e l d s ­
p a r , and q u a r t z up to 3 c m l o n g . 

I n t r u s i v e s at Mount Kitty O'Shea ( C - P b and d y k e s ) 

N u m e r o u s a n d e s i t e d y k e s , r a d i a t i n g f r o m a s m a l l g r a n o d i o r i t e i n t r u s i o n ( C - P b ) , 
p i e r c e the D e v o n o - C a r b o n i f e r o u s s e q u e n c e around Mount Kitty O'Shea n o r t h w e s t of Fanning 
R i v e r h o m e s t e a d . 

T h e d y k e s a r e g e n e r a l l y p o r p h y r i t i c , w i t h a v a r i a b l e p r o p o r t i o n of h o r n b l e n d e , a u g i t e , 
and p l a g i o c l a s e p h e n o c r y s t s , r a n g i n g up to 0 .75 i n c h e s l o n g . The g r o u n d m a s s i s f i n e ­
g r a i n e d . T h e d y k e s r a n g e up to 12 f e e t w i d e , but a v e r a g e 4 to 6 f e e t , and a r e up to 1 1/2 
m i l e s l o n g . 

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

M o s t of the d y k e s o c c u r in a s e c t o r s o u t h w e s t of the c e n t r a l i n t r u s i o n w h i c h f o r m s a 
d e p r e s s i o n . A n o t h e r s w a r m , about hal f a m i l e w i d e , t r e n d s n o r t h w e s t and s o u t h e a s t of the 
c e n t r a l i n t r u s i o n a l o n g the a x i a l r e g i o n of a broad a n t i c l i n e in the D e v o n o - C a r b o n i f e r o u s 
s e d i m e n t s . A th ird group t r e n d s n o r t h and s o u t h . N o d y k e s h a v e b e e n r e c o r d e d in the 
n o r t h e a s t e r n quadrant . 

T h e d y k e s w e r e p r o b a b l y e m p l a c e d a l o n g t e n s i o n f r a c t u r e s f o r m e d d u r i n g the fo ld ing of 
t h e D e v o n o - C a r b o n i f e r o u s s t r a t a o r d u r i n g the i n t r u s i o n of the g r a n o d i o r i t e . Al though the 
D e v o n o - C a r b o n i f e r o u s s t r a t a w e r e s l i g h t l y w a r p e d and upl i f ted at the end of the T o u r n a i s i a n , 
t h e f o l d i n g w a s p r o b a b l y not c o m p l e t e d unt i l the c l o s e of the P a l a e o z o i c . It w a s p r o b a b l y 
d u r i n g t h i s l a t e r s t a g e of f o l d i n g that the g r a n o d i o r i t e w a s in truded in to the c o r e of the 
a n t i c l i n e , and the d y k e s in to t e n s i o n f r a c t u r e s in the c o u n t r y r o c k . 

U n n a m e d V o l c a n i c s and S e d i m e n t s ( C - P v ) 

T h e i n t e r m e d i a t e v o l c a n i c s w h i c h f o r m the l o w h i l l s n o r t h w e s t of R o c k y S p r i n g s h o m e ­
s t e a d a r e i n t e r b e d d e d w i t h s e d i m e n t s w h i c h c o n t a i n G l o s s o p t e r i s s p . S i m i l a r v o l c a n i c s 
f o r m m u c h of the h i l l y c o u n t r y a r o u n d T o w n s v i l l e and e x t e n d s o u t h e a s t a s f a r a s the Haugh-
ton R i v e r (Ayr S h e e t a r e a , P a i n e e t a l . , 1 9 7 0 ) . 

T h e v o l c a n i c s c o n s i s t m a i n l y of i n t e r m e d i a t e to a c i d p y r o c l a s t i c s and f l o w s . T h e p y r o ­
c l a s t i c s a r e g e n e r a l l y c o a r s e - g r a i n e d , and m a n y of the f l o w s conta in abundant f r a g m e n t s , 
w h i c h s u g g e s t s that t h e y a r e a s h - f l o w tuf f s . F r a g m e n t s of g r a n i t e ( p r e s u m a b l y d e r i v e d f r o m 
C a r b o n i f e r o u s i n t r u s i v e s ) a r e c o m m o n in the p y r o c l a s t i c s and c o n g l o m e r a t e s . T h e s u b o r d i n ­
a t e f i n e r - g r a i n e d s e d i m e n t s , w h i c h c r o p out p o o r l y , a r e f e l d s p a t h i c s u b g r e y w a c k e , s h a l e , 
s i l t s t o n e , and thin bands of c o a l . T h i c k d y k e s of f l o w - b a n d e d r h y o l i t e in t rude the v o l c a n i c s 
in p l a c e s , and i t i s p o s s i b l e that s o m e of the r h y o l i t e m a p p e d w i t h the v o l c a n i c s i s i n t r u s i v e 
a l s o . 

Jack (in Jack & E t h e r i d g e , 1892) d e s c r i b e d P e r m o - C a r b o n i f e r o u s s e d i m e n t s c o n t a i n i n g 
G l o s s o p t e r i s l e a v e s in a r a i l w a y c u t t i n g n e a r Stuart C r e e k , and W a l k o m (1922) r e c o r d e d 
G l o s s o p t e r i s ind ica(? ) f r o m a r a i l w a y cut t ing '6 l / 2 m i l e s f r o m S t e w a r t ' s C r e e k , T o w n s v i l l e 
(GSQ F 1 8 1 1 ) ' a n d a t ' R o d g e r s M i n e , on S t e w a r t ' s C r e e k , T o w n s v i l l e (GSQ F 1 8 4 7 ) ' . Dunstan 
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(1905) r e c o r d s ' c o a l - m e a s u r e s a n d s t o n e s ' f r o m b o r e s a s far south a s Antl l l P l a i n s r a i l ­
w a y s ta t ion . Dur ing the p r e s e n t s u r v e y s e d i m e n t s conta in ing G l o s s o p t e r i s l e a v e s w e r e 
o b s e r v e d 1 1/4 m i l e s s o u t h e a s t of Stuart P r i s o n , b e s i d e the road to Rocky Spr ings h o m e ­
s t e a d . 

The v o l c a n i c s a r e g e n e r a l l y m a s s i v e , and mappable s t r u c t u r e s a r e r a r e . P laty and 
l i n e a r f low s t r u c t u r e s c a n be m e a s u r e d i n p l a c e s , but they a r e of l i t t l e r e g i o n a l s i g n i f i c a n c e . 
T h e d i p s on the r a r e s e d i m e n t a r y i n t e r b e d s may ind ica te the g e n e r a l s t r u c t u r e , a s for 
e x a m p l e at the c o n f l u e n c e of the R o s s R i v e r and F i v e Head C r e e k . S o m e of the d i p s m a y be 
o r i g i n a l . B e c a u s e of the lack of mappable s t r u c t u r e s and s c a r c i t y of f o s s i l s , the m a i n c r i t e r i a 
f o r m a p p i n g t h e s e v o l c a n i c s a s a unit have been cont inui ty of outcrop and, w h e r e th i s i s 
l a c k i n g , s i m i l a r i t y in l i tho logy . 

The p r e v a l e n c e of c o a r s e p y r o c l a s t i c s and c o n g l o m e r a t e i n d i c a t e s that the v o l c a n i c s 
w e r e d e r i v e d f r o m n e a r b y v o l c a n o e s s e t a m o n g g r a n i t e h i l l s ; the s e d i m e n t s w e r e ev ident ly 
d e p o s i t e d in i s o l a t e d s w a m p y v a l l e y s a m o n g the h i l l s . 

B e c a u s e they conta in a G l o s s o p t e r i s f lora the v o l c a n i c s a r e r e g a r d e d a s P e r m i a n , or 
p o s s i b l y u p p e r m o s t C a r b o n i f e r o u s in a g e . They a r e r e g a r d e d a s broadly e q u i v a l e n t to the 
L i z z i e C r e e k V o l c a n i c s ( former ly Lower Bowen V o l c a n i c s ) of the Bowen B a s i n ( e . g . , 
Malone e t a l . , 1966 ) . 

Individual o c c u r r e n c e s a r e d e s c r i b e d be low. 

The v o l c a n i c s w h i c h f o r m the n o r t h w e s t e r n tip of Magnet i c Island a r e mapped with t h i s 
uni t , but the g r a n i t e w h i c h in trudes t h e m (mapped with the unit ' P - M g ' ) has y i e l d e d a K / A r 
m i n e r a l a g e of 280 m . y . , indicat ing that it b e l o n g s in the ' C - P g ' group, and t h e r e f o r e that 
the v o l c a n i c s b e l o n g in the 'Cuy' g r o u p . The v o l c a n i c s a r e dark m a s s i v e ac id a g g l o m e r a t e 
c o m p o s e d of c r y s t a l s of whi te f e l d s p a r , quar tz , and r o c k f r a g m e n t s , s e t in a black f l inty 
m a t r i x . The r o c k f r a g m e n t s a r e c o m m o n l y s i m i l a r to the m a t r i x , but g r a n i t e f r a g m e n t s 
a r e a l s o p r e s e n t . P y r i t e o c c u r s in the m a t r i x in p l a c e s . The v o l c a n i c s a r e a l s o intruded by 
d o l e r i t e , f e l s i t e , ap l i t e , and m i c r o d i o r i t e d y k e s . 

Kulburn Hil l i s a n o r t h w e s t e r l y trending r i d g e of ac id f l o w s and p y r o c l a s t i c s ; s o m e 
i n t e r m e d i a t e v o l c a n i c s m a y a l s o be p r e s e n t . The f low banding d ips n o r t h e a s t at m o d e r a t e 
to s t e e p a n g l e s . 

The n o r t h e a s t e r n shou lder of F r e d e r i c k P e a k c o n s i s t s of r i d g e s of l i g h t - c o l o u r e d ac id 
t o i n t e r m e d i a t e l a v a s and p y r o c l a s t i c s w h i c h have been s h e a r e d and intruded by quartz v e i n s . 
T h e y conta in d i s s e m i n a t e d p y r i t e in p l a c e s . The d i r e c t i o n of s h e a r i n g (110 ) i s p a r a l l e l to 
a p o s t u l a t e d fault a l o n g the nor thern m a r g i n of the peak; and the v o l c a n i c s a p p e a r to be 
fau l ted a g a i n s t the la te P a l a e o z o i c dark g r e y v o l c a n i c s ( C - P y ) . T h e s e l i g h t - c o l o u r e d v o l ­
c a n i c s a r e s i m i l a r to the Kulburn Hill r o c k . 

M e d i u m - g r e y porphyr i t i c a c i d v o l c a n i c s (F ig . 8 ) , c r o p out at the e a s t e r n end of a 
n a r r o w r i d g e w h i c h t r e n d s e a s t - n o r t h e a s t f r o m Mount Black . Along the s o u t h e r n edge of 
the r i d g e t h e r e i s a b r e c c i a which a p p e a r s to occupy a fault z o n e . Many of the v o l c a n i c s 
on the r i d g e conta in f ine d i s s e m i n a t i o n s or a g g r e g a t e s of p y r i t e . The f low banding t r e n d s 
0 8 0 adjacent to the b r e c c i a zone at the e a s t e r n end of the r i d g e . T h e s e l i g h t e r - c o l o u r e d 
v o l c a n i c s a r e d i f ferent f r o m t h o s e at Mount Black (Cuy). 

G r e y - b r o w n a l t e r e d b i o t i t e - f e l d s p a r p o r p h y r y c r o p s out at the w e s t e r n end of Mount 
Low, and m e d i u m to c o a r s e q u a r t z - f e l d s p a r p o r p h y r i e s c r o p out at the e a s t e r n end . 

P a l e brown m e d i u m to c o a r s e - g r a i n e d b iot i te t r a c h y t e and purp le a n d e s i t e c rop out 
on the s o u t h e a s t e r n s l o p e s of Mount Mar low, in Many P e a k s Range . N e a r the top of the 
r a n g e , g r a n i t e i s a s s o c i a t e d with t r a c h y t e and r h y o l i t e , but the r e l a t i o n s h i p s w e r e not 
e s t a b l i s h e d . The t rachyte and r h y o l i t e r e s e m b l e dyke r o c k s found e l s e w h e r e . 
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8. P o r p h y r i t i c a c i d v o l c a n i c r o c k , P e r m o - C a r b o n i f e r o u s v o l c a n i c s 
( C - P v ) , Mount B l a c k . T h e e m b a y e d g r a i n of s t r a i n e d q u a r t z , 
wi th bubble t r a i n s , i s s e t in a g r o u n d m a s s of f i n e - g r a i n e d 
turbid f e l d s p a r and quar tz . S m a l l turbid p h e n o c r y s t s of a l t e r e d 
f e l d s p a r o c c u r in the n o r t h e r n and e a s t e r n quadrants . C r o s s e d 
n i c o l s , X 4 5 . (GSQ 15116) . 

V a r i o u s v o l c a n i c r o c k s wi th m i n o r c o n g l o m e r a t e s o c c u r on and around Mount Stuart , 
but t h e i r r e l a t i o n s h i p s a r e not w e l l known. The f o l l o w i n g r o c k t y p e s and f ie ld r e l a t i o n ­
s h i p s w e r e noted . 

Half a m i l e s o u t h w e s t of the s u m m i t a r e o u t c r o p s of m e l a n o c r a t i c f i n e - g r a i n e d a n d e ­
s i t e or w e l d e d tuff, w h i c h a p p e a r s to dip at about 10 to the s o u t h e a s t . The o u t c r o p s a r e 
p r o b a b l y r e m n a n t s of the roof of the Mount Stuart i n t r u s i o n ( P - M g ) , and a r e too s m a l l to 
be mapped s e p a r a t e l y . 

C o a r s e m a s s i v e g r e e n v o l c a n i c b r e c c i a , a g g l o m e r a t e , and mudbal l tuff c r o p out b e ­
s i d e the r o a d 2 1/2 m i l e s s o u t h e a s t of the s u m m i t . F l o w - b a n d e d r h y o l i t e , w e l d e d tuff, and 
t r a c h y a n d e s i t e o c c u r in the h e a d w a t e r s of Hel l Ho le C r e e k , on the w e s t e r n s i d e of Mount 
S tuar t . D e n s e dark b l u e - g r e e n tuff, m a s s i v e c r e a m y r h y o l i t e wi th l a r g e s p h e r u l o i d s , pink 
r h y o l i t e , and w e a t h e r e d q u a r t z - v e i n e d a g g l o m e r a t e c r o p out 1 V2 m i l e s s o u t h e a s t of A p l i n s 
W e i r . 

At the c o n f l u e n c e of F i v e Head C r e e k and the R o s s R i v e r c o n g l o m e r a t e d i p s s t e e p l y to 
the n o r t h e a s t . It c o n s i s t s of p h e n o c l a s t s of g r a n i t e , r h y o l i t e , dark p o r p h y r i t i c v o l c a n i c s , and 
c o a r s e q u a r t z - f e l d s p a r p o r p h y r y s e t in a f r i a b l e m a t r i x of g r e e n s u b g r e y w a c k e . The c o n ­
g l o m e r a t e c o n t a i n s r a r e l e n s e s of g r e e n s u b g r e y w a c k e w i t h g r a i n s of q u a r t z , f e l d s p a r , 
b i o t i t e , and q u a r t z i t e . The c o n g l o m e r a t e i s intruded by k e r a t o p h y r e s i l l s , and r e d quar tz 
m i c r o s y e n i t e c r o p s out in the bed of the r i v e r a f ew y a r d s to the w e s t . 

Tuff and c o n g l o m e r a t e wi th g r a n i t i c and v o l c a n i c p h e n o c l a s t s a r e e x p o s e d in a r a i l w a y 
c u t t i n g half a m i l e south of Stuart . Mait land (1892) r e c o r d e d c o n g l o m e r a t e and tuff at Stuart 
r a i l w a y s t a t i o n , and s a n d s t o n e , s h a l e , c o n g l o m e r a t e , and i m p u r e c o a l in a r a i l w a y cut t ing 
n e a r b y . On the h i l l s l o p e s o n e - t h i r d of a m i l e south of S tuart , c o n g l o m e r a t e o c c u r s a m o n g 
o u t c r o p s of g r a n i t e , and i s b e l i e v e d to be y o u n g e r than the g r a n i t e (Cg) , a l though the r e ­
l a t i o n s h i p s a r e u n c e r t a i n . 
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T r a c h y t e and a n d e s i t e c r o p out in the h i l l s south of Stuart Gaol; p o o r l y p r e s e r v e d 
G l o s s o p t e r i s l e a v e s o c c u r in s h a l y i n t e r b e d s ; Mait land (1892) r e c o r d s v o l c a n i c s i n t e r ­
bedded w i t h s a n d s t o n e , b l u e - b l a c k s h a l e , and i m p u r e c o a l . 

9 . Aug i te a n d e s i t e , P e r m o - C a r b o n i f e r o u s v o l c a n i c s ( C - P v ) , s o u t h ­
w e s t of the B r u c e Highway, half a m i l e south of Ju lago r a i l w a y 
s id ing . T h e e u h e d r a l aug i te , i r o n o x i d e s , and p l a g i o c l a s e 
p h e n o c r y s t s a r e s e t in a turbid f i n e - g r a i n e d g r o u n d m a s s . L a r g e 
zoned p l a g i o c l a s e c r y s t a l s e n c l o s e anhedra l g r a i n s of augi te 
(northeast quadrant) . In the i n t e r s e r t a l g r o u n d m a s s g r a n u l e s 
of opaque m i n e r a l s and s e m i o p a q u e f e r r o m a g n e s i a n m a t e r i a l 
o c c u r b e t w e e n t iny l a ths of f e l d s p a r . P lane p o l a r i z e d l ight , 
X 45 . (BMR 15695) . 

N o r t h w e s t - t r e n d i n g l i n e a m e n t s c a n be s e e n on the a i r - p h o t o g r a p h s of the h i l l s s o u t h ­
w e s t of W h i t e s C r e e k , w h e r e aug i t e a n d e s i t e (F ig . 9) and m i c r o d i o r i t e a r e the m a i n r o c k 
t y p e s . The l i n e a m e n t s m a y ind ica te a dyke s w a r m , but no i n t r u s i v e c o n t a c t s w e r e s e e n . 
Tuff, p y r i t i f e r o u s a g g l o m e r a t e , and r h y o l i t e a r e a l s o p r e s e n t , and m o s t of the r o c k s a r e 
s e v e r e l y e p i d o t i z e d . P a l e buff p o r p h y r i t i c ac id v o l c a n i c s and m i n o r a n d e s i t e s f o r m the 
c e n t r e and w e s t e r n end of the Muntalunga Range; augi te a n d e s i t e c r o p s out in the e a s t e r n 
f o o t h i l l s . 

Woods tock Hil l i s c o m p o s e d of m a s s i v e aug i te a n d e s i t e conta in ing n u m e r o u s p h e n o ­
c r y s t s and abundant o l i g o c l a s e in the g r o u n d m a s s . The s t e e p hi l l i m m e d i a t e l y south of 
W o o d s t o c k Hill c o n s i s t s of r h y o l i t e and aug i te a n d e s i t e . 

The s u m m i t r i d g e of the S i s t e r s Mountains c o n s i s t s of m a s s i v e r h y o l i t e b r e c c i a and 
w h i t e k a o l i n i z e d f low-banded r h y o l i t e c r o w d e d with s p h e r u l o i d s up to 6 i n c h e s in d i a m e t e r . 

The m a s s i v e ep idot i zed v o l c a n i c b r e c c i a in the upper r e a c h e s of A l l i g a t o r C r e e k i s 
intruded by thick d y k e s of r h y o l i t e and thin d y k e s of d o l e r i t e . The ac id d y k e s a r e probably 
r e l a t e d to the n e a r l y g r a n i t e s w h i c h intrude the v o l c a n i c s . Other r o c k t y p e s c r o p p i n g out 
on the l o w e r s l o p e s north and south of the c r e e k inc lude san id ine porphyry , w e l d e d tuff, 
e p i d o t i z e d hornblende a n d e s i t e , s p h e r u l i t i c d a c i t e or r h y o l i t e , and v o l c a n i c b r e c c i a with 
g r a n i t e f r a g m e n t s . 

V o l c a n i c b r e c c i a with quar tz i t e f r a g m e n t s , and r e c r y s t a l l i z e d r h y o l i t e c r o p out at 
Spur End. 
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LOWER PERMIAN 

G r a n i t e s ( P - M g ) 

In the T o w n s v i l l e - W o o d s t o c k a r e a s e v e r a l g r a n i t e s intrude the P e r m o - C a r b o n i f e r o u s 
v o l c a n i c - s e d i m e n t a r y s e q u e n c e ( C - P v ) . The m a s s i v e g r a n i t e s f o r m r u g g e d m o u n t a i n s s u c h 
a s Mount E l l i o t , Saddle Mountain , and Mount Stuart . T h e g r a n i t e of Magne t i c Island now 
a p p e a r s to b e l o n g to the ' C - P g ' group. 

K / A r b io t i t e a g e s of 267 and 269 m . y . have b e e n obta ined f r o m the g r a n i t e s at Mount 
E l l i o t and Cape C l e v e l a n d r e s p e c t i v e l y , jus t w i th in the Ayr Sheet a r e a ; they ind ica te that 
t h i s group of g r a n i t e s i s L o w e r P e r m i a n , and i s un l ike ly to conta in any M e s o z o i c 
i n t r u s i o n s . 

Mount E l l i o t i s the h i g h e s t p e a k in a r u g g e d p r e c i p i t o u s r a n g e w h i c h r i s e s o v e r 4 0 0 0 f e e t 
a b o v e s e a l e v e l . The g r a n i t e f o r m s an e l l i p t i c a l s t o c k , 12 m i l e s l o n g and 9 m i l e s w i d e , 
w i t h w e l l def ined c u r v i l i n e a r m a r g i n s , w h i c h a r e w e l l e x p o s e d . T h e c e n t r e of the s t o c k h a s 
b e e n d e e p l y e r o d e d by the h e a d w a t e r s of Major C r e e k . 

Only the m a r g i n of the s t o c k w a s e x a m i n e d . The m a i n r o c k type i s a pink c o a r s e 
p o r p h y r i t i c g r a n i t e w h i c h c o n t a i n s l a r g e d e e p pink p o t a s h f e l d s p a r p h e n o c r y s t s a v e r a g i n g 
1 c m long . The g r a n i t e v a r i e s l i t t l e in c o m p o s i t i o n and t e x t u r e around the m a r g i n of the 
s t o c k . The g r o u n d m a s s c o n s i s t s of c o a r s e z o n e d p l a g i o c l a s e r a n g i n g f r o m a n d e s i n e to 
a l b i t e , p a r t l y c h l o r i t i z e d b i o t i t e , g r e e n h o r n b l e n d e , and m i n o r m a g n e t i t e , apa t i t e , z i r c o n , 
e p i d o t e , and a l l a n i t e . Dr P . J . S t e p h e n s o n ( p e r s . c o m m . ) has found a z o n e of x e n o l i t h s in 
Major C r e e k , jus t s o u t h of the c e n t r e of the s t o c k , and i n d i c a t i o n s of a s i m i l a r z o n e to 
the north of the c e n t r e , w h i c h s u g g e s t that the s t o c k m a y have a c o n c e n t r i c s t r u c t u r e . 

M i c r o g r a n i t e c r o p s out in a n a r r o w z o n e at the c o n t a c t , and a l s o a s a s h e e t - l i k e body 
intruding v o l c a n i c b r e c c i a in the n o r t h e a s t e r n f o o t h i l l s . The v o l c a n i c s s o u t h w e s t of Mount 
E l l i o t have b e e n r e c r y s t a l l i z e d . 

Saddle Mountain i s a s t o c k about 4 m i l e s a c r o s s , i m m e d i a t e l y n o r t h e a s t of the Mount 
E l l i o t s t o c k . The s u m m i t , w h i c h r i s e s to 2 8 0 0 f e e t a b o v e s e a l e v e l , l i e s jus t e a s t of the 
S h e e t a r e a . 

Only the m a r g i n s of the s tock w e r e e x a m i n e d : the m a i n c o m p o n e n t s inc lude pink 
m e d i u m - g r a i n e d l e u c o g r a n i t e w i t h g r a n o p h y r i c i n t e r g r o w t h s , r e d d r u s y l e u c o c r a t i c m i c r o -
a d a m e l l i t e wi th f ine m i c r o g r a p h i c i n t e r g r o w t h s and a l i t t l e c h l o r i t i z e d b i o t i t e , and m i c r o ­
g r a n i t e l o c a l l y d e v e l o p e d at the c o n t a c t . B o u l d e r s of m e d i u m - g r a i n e d h o r n b l e n d e - q u a r t z 
g a b b r o w e r e found 1 1/2 m i l e s s o u t h e a s t of Hidden Vale h o m e s t e a d in a s m a l l c r e e k w h i c h 
r i s e s in the c e n t r e of the s t o c k . The g a b b r o c o n s i s t s of l a b r a d o r i t e , h o r n b l e n d e , p y r o x e n e , 
( c o m m o n l y e n c l o s e d in h o r n b l e n d e ) , m i n o r p o t a s h f e l d s p a r a s s o c i a t e d w i t h q u a r t z , and a 
l i t t l e e p i d o t e , m a g n e t i t e , s p h e n e , and apat i t e . S m a l l b o u l d e r s of gabbro a l s o o c c u r n e a r 
the s o u t h e a s t e r n f lank of Saddle Mountain in the Ayr S h e e t a r e a . The g a b b r o b o u l d e r s a r e 
cut by thin p e g m a t i t e v e i n s , w h i c h s u g g e s t s that they a r e o l d e r than the g r a n i t e . 

T h e a d a m e l l i t e of Magne t i c Island i s m e d i u m to c o a r s e - g r a i n e d and l e u c o c r a t i c , and 
c o n t a i n s a f ew p h e n o c r y s t s of f e l d s p a r . A l i t t l e p a r t l y c h l o r i t i z e d b io t i t e , i r o n o x i d e s , and 
z i r c o n a r e a l s o p r e s e n t . At Huntingf ie ld Bay i r r e g u l a r p a t c h e s of p e g m a t i t e o c c u r in the 
a d a m e l l i t e and a l s o in the a g g l o m e r a t e at the c o n t a c t . Both a d a m e l l i t e and a g g l o m e r a t e 
a r e cut by thin a p l i t e v e i n s . T h e s p o r a d i c d r u s e s in the a d a m e l l i t e a r e f i l l e d w i t h q u a r t z , 
a l b i t e , and e p i d o t e ( P . J . S t e p h e n s o n , p e r s . c o m m . ) , and p e g m a t i t e . R a r e rounded x e n o l i t h s 
of m e d i u m - g r a i n e d g r a n o d i o r i t e (?) a r e e n c l o s e d in the a d a m e l l i t e . 

The c e n t r e of Mount Stuart c o n s i s t s of a s t o c k r a n g i n g f r o m h o r n b l e n d e - q u a r t z m o n -
z o n i t e to l e u c o g r a n i t e . The s t o c k i n t r u d e s P e r m o - C a r b o n i f e r o u s v o l c a n i c s , and p o s s i b l y 
i n t r u d e s the a d j a c e n t g r a n i t e to the w e s t and nor th . 
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A n e t - v e i n e d c o m p l e x (Fig . 10) , c r o p s out at the s u m m i t . It c o n s i s t s of c l o s e l y packed 
rounded x e n o l i t h s of f ine g r e y - b r o w n m i c r o g r a n i t e , f ine h o r n b l e n d e - q u a r t z s y e n i t e , and 
h o r n b l e n d e - q u a r t z m o n z o n i t e , e m b e d d e d in a m a t r i x of m e d i u m - g r a i n e d m i c r o g r a p h i c 
a d a m e l l i t e . The x e n o l i t h s contain both b r o w n - g r e e n and b l u e - g r e e n hornblende and a c i c u l a r 
c r y s t a l s of ac t ino l i t i c amphibo le ; they a l s o conta in m a g n e t i t e , ep ido te , s p h e n e , and c h l o r i t e . 
T h e a d a m e l l i t e m a t r i x c o n s i s t s of p h e n o c r y s t s of p l a g i o c l a s e s e t in a g r o u n d m a s s of quartz , 
f e l d s p a r , hornb lende , and a l i t t l e m a g n e t i t e , e p i d o t e , s p h e n e , and c h l o r i t e . The m a r g i n s of 
the x e n o l i t h s have b e e n part ly r e s o r b e d and r e c r y s t a l l i z e d , or p e r h a p s c h i l l e d . The c o m ­
p l e x i s p e r m e a t e d by i r r e g u l a r v e i n s and i l l def ined p a t c h e s of pink m e d i u m - g r a i n e d h o r n ­
b lende g r a n i t e , w h i c h in p l a c e s i n t r u d e s the a d a m e l l i t e . The e n t i r e c o m p l e x i s t r a v e r s e d by 
a s p a r s e ne twork of ep idot i zed ap l i t e v e i n s . R a r e d i s s e m i n a t e d p y r i t e and c h a l c o p y r i t e a r e 
p r e s e n t in s o m e of the r o c k s . 

A c o a r s e r - g r a i n e d m a s s i v e a d a m e l l i t e or quartz m o n z o n i t e c r o p s out half a m i l e s o u t h ­
e a s t of the s u m m i t ( F i g . 11) , and a c o a r s e red g r a n i t e o c c u r s n e a r the e a s t e r n m a r g i n of the 
c e n t r a l s t o c k on a r i d g e 1 1/2 m i l e s s o u t h e a s t of the s u m m i t . 

Other r o c k t y p e s r e g a r d e d a s p a r t of the c e n t r a l Mount Stuart s tock inc lude : c o a r s e 
pink m i c r o g r a p h i c l e u c o g r a n i t e in S a c h s C r e e k , 2 1/2 m i l e s s o u t h - s o u t h e a s t of the s u m m i t ; 
r e d l e u c o c r a t i c quartz m i c r o s y e n i t e in a c r e e k bed 2 1/2 m i l e s south of the s u m m i t ; c o a r s e 
p ink to g r e y m i c r o g r a p h i c hornblende a d a m e l l i t e or quartz m o n z o n i t e wi th p r o m i n e n t l a ths 
of hornblende and p l a g i o c l a s e in a c r e e k bed 2 1/2 m i l e s s o u t h - s o u t h w e s t of the s u m m i t ; 
and m e d i u m - g r a i n e d pink to buff m i c r o g r a p h i c l e u c o g r a n i t e wi th hornblende and b io t i t e , or 
w i t h abundant a c i c u l a r hornblende c r y s t a l s , on the r i d g e s f lanking the w e s t e r n s i d e of the 
m o u n t a i n . 

Red p o r p h y r i t i c quartz m i c r o s y e n i t e s i m i l a r to the Mount Stuart c e n t r a l s t o c k c r o p s 
out in the bed of the R o s s R iver n e a r i t s junction with F i v e Head C r e e k . 

M i c r o g r a n i t e c r o p s out in a n o r t h w e s t e r l y be l t in the s o u t h w e s t e r n foo th i l l s of Mount 
Stuart ( P . J . S t e p h e n s o n , p e r s . c o m m . ) ; t h i s probably a l s o i n t r u d e s the P e r m o - C a r b o n i f e r ­
o u s v o l c a n i c s . 

Mait land (1892) r e g a r d e d Mount Stuart a s a v o l c a n i c v e n t or neck , but the t e x t u r e s of 
the m a i n r o c k t y p e s s u g g e s t the i n t r u s i o n s w e r e s o m e w h a t d e e p e r - s e a t e d . The dark aphan-
i t i c v o l c a n i c r o c k s , d ipping at 10 to the s o u t h - s o u t h e a s t n e a r a s m a l l d a m half a m i l e 
s o u t h w e s t of the s u m m i t , probably r e p r e s e n t p a r t of the roof r o c k s : the i n t r u s i o n b r e c c i a 
at the s u m m i t a l s o s u g g e s t s c l o s e p r o x i m i t y to the roof . 

The n o r t h e r n and n o r t h e a s t e r n m a r g i n s of the s tock a r e v e r y s h a r p , and a r e probably 
faul ted . The r e s t of the boundary, a s mapped , i s b a s e d on a s i n g l e r e c o n n a i s s a n c e t r a v e r s e 
and on p h o t o - i n t e r p r e t a t i o n . 

B o u l d e r s of m e d i u m to c o a r s e pink hornblende a d a m e l l i t e o r quartz m o n z o n i t e , w i th 
l a r g e l a t h s of hornb lende and p l a g i o c l a s e , g iv ing r i s e to a t e x t u r e v e r y s i m i l a r to that of 
s o m e of the Mount Stuart r o c k s , o c c u r in a c r e e k 2 m i l e s n o r t h e a s t of the s u m m i t of The 
S i s t e r s Mounta ins . T h e b o u l d e r s a r e probably d e r i v e d f r o m a s m a l l i n t r u s i o n in the v o l ­
c a n i c s . 

D y k e s 

D y k e s a r e c o m m o n around T o w n s v i l l e . Most of t h e m w e r e probably intruded dur ing 
the la te C a r b o n i f e r o u s and P e r m i a n , but s o m e of them m a y be y o u n g e r . E x c e l l e n t e x p o s u r e s 
of b a s i c and a c i d d y k e s c a n be s e e n at Huntingfield Bay on Magnet ic Is land. 

The d y k e s inc lude dark b a s i c to i n t e r m e d i a t e i n t r u s i o n s and p a l e f e l s i t i c i n t r u s i o n s . 
T h e b a s i c to i n t e r m e d i a t e d y k e s a r e w i d e l y d i s t r i b u t e d , but the f e l s i t e s a r e only found around 
the g r a n i t e s m a p p e d in the ' P - M g ' group . 
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10. G r a n i t i c n e t - v e i n e d c o m p l e x ( P - M g ) , n e a r t e l e v i s i o n s t a t i o n o n 
s u m m i t of Mount Stuart , 5 m i l e s s o u t h w e s t of T o w n s v i l l e . 
T h e rock i s c o m p o s e d of x e n o l i t h s of s p a r s e l y p o r p h y r i t i c 
m a f i c - r i c h m i c r o g r a n i t e to m i c r o m o n z o n i t e s e t in a m a t r i x of 
s t r o n g l y p o r p h y r i t i c and s o m e w h a t c o a r s e r m i c r o g r a p h i c h o r n ­
b l e n d e a d a m e l l i t e . T h e x e n o l i t h s a r e c l o s e l y packed , m o d e r a t e l y 
rounded , and h a v e dark r e c r y s t a l l i z e d (or c h i l l e d ? ) r i m s . 

1 1 . A d a m e l l i t e o r quar tz m o n z o n i t e ( P - M g ) at r o a d s i d e half a 
m i l e s o u t h - s o u t h e a s t of the s u m m i t of Mount Stuart . T h e r o c k 
c o n s i s t s of turbid a lka l i f e l d s p a r , p l a g i o c l a s e , q u a r t z , h o r n ­
b l e n d e , c h l o r i t e , s p h e n e , and e p i d o t e . At the top of the photograph 
a c i c u l a r h o r n b l e n d e i s a s s o c i a t e d w i t h p l a g i o c l a s e and s p h e n e ; 
a n e e d l e of h o r n b l e n d e e x t e n d s into the l a r g e z o n e d p l a g i o ­
c l a s e c r y s t a l in the c e n t r e of the photograph. T h e c l u s t e r of 
h o r n b l e n d e n e e d l e s i s b o r d e r e d on the le f t by q u a r t z , and on 
the r i g h t by turbid a lka l i f e l d s p a r . P l a n e p o l a r i z e d l ight , X 4 5 . 
(BMR 15660) . 
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12 . A d a m e l l i t e in truding and truncat ing s i n u o u s f low banding in a 
f e l s i t e d y k e , Huntingf ie ld B a y , Magne t i c Is land. The f e l s i t e 
h a s b e e n r e c r y s t a l l i z e d to a s i l i c e o u s m o s a i c . (See F i g . 13) . 



At Huntingfie ld Bay ( F i g s 1 2 , 1 3 ) a b a s i c dyke , w h i c h i n t r u d e s the v o l c a n i c s , h a s b e e n 
c u t by a l a t er s e t of dark d y k e s . On R a t t l e s n a k e Is land ( F i g . 14) and A c h e r o n Island in the 
Ingham Sheet a r e a to the north two s w a r m s of dark d y k e s i n t e r s e c t e a c h o t h e r at r ight 
a n g l e s . 

On the main land the dark and p a l e d y k e s w e r e r a r e l y s e e n in c o n t a c t , but w h e r e they 
do o c c u r t o g e t h e r , the d a r k . d y k e s . a r e i n v a r i a b l y y o u n g e r . 

14 . T w o i n t e r s e c t i n g s w a r m s of b a s i c to i n t e r m e d i a t e d y k e s , nor th 
c o a s t of R a t t l e s n a k e I s land . T h e c o u n t r y rock i s a p a l e g r e y 
m a s s i v e p o r p h y r y ( C - P p ) . 

B a s i c to I n t e r m e d i a t e D y k e s . T h e e a r l i e r of the two dark d y k e s at Huntingf ie ld Bay 
i s an a l t e r e d d o l e r i t e w h i c h h a s b e e n h o r n f e l s e d by the n e a r b y g r a n i t e . It c o n s i s t s of l a b r a -
d o r i t e , h o r n b l e n d e , s e c o n d a r y b i o t i t e , and r a r e p y r o x e n e . The l a t e r dyke i s a f i n e - g r a i n e d 
m i c r o d i o r i t e c o n s i s t i n g of a f ew l a r g e e m b a y e d c r y s t a l s o r x e n o c r y s t s of quartz s e t in a 
m a t r i x c o m p o s e d of m i c r o l i t e s of o l i g o c l a s e , p a l e brown h o r n b l e n d e , and r a r e p y r o x e n e . 

T h e age of the Magnet i c Is land g r a n i t e (now dated at 280 m . y . - s e e p. 50) l i e s b e ­
t w e e n t h o s e of the two dark d y k e s . T h e d y k e s p o s s i b l y r e p r e s e n t an e a r l i e r d o l e r i t e s u i t e 
and a l a t e r m i c r o d i o r i t e s u i t e ; but e l s e w h e r e around T o w n s v i l l e the c o m p o s i t i o n of i n d i v i d ­
ual d y k e s r a n g e s f r o m d o l e r i t e through quartz d o l e r i t e and aug i t e m i c r o d i o r i t e to n o r m a l 
m i c r o d i o r i t e . In g e n e r a l , d o l e r i t e i s m o r e abundant than m i c r o d i o r i t e and c o m m o n l y c o n ­
t a i n s a p p r e c i a b l e a m o u n t s of i n t e r s t i t i a l q u a r t z , p o t a s h f e l d s p a r , and a l b i t e . 

The dark d y k e s a r e c o m m o n l y about 5 f e e t th ick, but r a n g e up to 20 f e e t . Mos t of the 
d y k e s trend n o r t h w e s t , but s o m e s t r i k e n o r t h e a s t and n o r t h . 

F e l s i t e D y k e s . P a l e a c i d f e l s i t e d y k e s a r e l o c a l l y abundant . They a r e c l o s e l y r e l a t e d 
to the Mount E l l i o t , Saddle Mountain , and Cape C l e v e l a n d g r a n i t e s ( P - M g ) , and an e x a m p l e 
o c c u r s at the c o n t a c t of the M a g n e t i c Is land g r a n i t e . The d y k e s c o m p r i s e l e u c o c r a t i c 
r h y o l i t e and s o d a r h y o l i t e , w i t h o r wi thout quartz and f e l d s p a r p h e n o c r y s t s . Quartz k e r a -
t o p h y r e and l e u c o c r a t i c m i c r o a d a m e l l i t e have a l s o b e e n r e c o r d e d . 

The d y k e s a r e a l m o s t i n v a r i a b l y f low-banded. The banding m a y be p a r a l l e l to the w a l l s 
o r c o n t o r t e d . S p h e r u l i t i c t e x t u r e i s c o m m o n , and s m a l l p y r i t e c u b e s o c c u r l o c a l l y . Ep idote , 
c a l c i t e , and s e r i c i t e a r e c o m m o n a l t e r a t i o n p r o d u c t s . 

The f e l s i t e d y k e s a r e u s u a l l y 20 to 30 f ee t th ick . T h e y a r e w e l l e x p o s e d in the upper 
p a r t of A l l i g a t o r C r e e k south of i t s c o n f l u e n c e w i t h C o c k a t o o C r e e k . D o l e r i t e d y k e s a r e 
a l s o abundant in t h i s l o c a l i t y . 
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15 . R e l a t i o n s h i p s b e t w e e n v o l c a n i c s , d y k e s , and a d a m e l l i t e , Mag­
ne t i c Is land. 

F i e l d O c c u r r e n c e s . The f ie ld o c c u r r e n c e s a r e d e s c r i b e d br ie f ly be low. 

At Huntingfield Bay . Magnet ic Is land, the fo l lowing o r d e r of in trus ion c a n be o b s e r v e d 
( s e e F i g . 15): 

M i c r o d i o r i t e d y k e s (youngest) 
A d a m e l l i t e and ap l i t e 
F e l s i t e dyke 
D o l e r i t e dyke 
A g g l o m e r a t e and v o l c a n i c b r e c c i a (o ldes t ) . 

At W e s t Po int , the v o l c a n i c s a r e intruded by d y k e s of d o l e r i t e and h y d r o t h e r m a l l y 
a l t e r e d q u a r t z - f e l d s p a r porphyry , w h i c h h a s a d i f ferent t e x t u r e to that of the typ ica l f e l -
s i t e s . 

S o m e of the f low-banded r o c k s in the Many P e a k s Range m a y be i n t r u s i v e ( s e e p . 51); 
they r e s e m b l e the f e l s i t e d y k e s found e l s e w h e r e . The banding i s s u b v e r t i c a l , and t rends 
f r o m 020 to 125 . On the s o u t h e r n s l o p e s , in the m i d d l e of the r a n g e , r h y o l i t e i s intruded 
by thin n o r t h w e s t e r l y t rending d o l e r i t e d y k e s c o m p o s e d of p h e n o c r y s t s of b a s i c p l a g i o ­
c l a s e , g r e e n hornb lende , t i tanaugi te , m a g n e t i t e , r a r e q u a r t z , and p a t c h e s of c h l o r i t e and 
c a l c i t e . 

Dark n o r t h - n o r t h e a s t e r l y d y k e s , 5 to 6 f ee t w i d e , intrude c o a r s e l e u c o g r a n i t e in the 
c e n t r e of the Muntalunga Range . They c o n s i s t of c a l c i c p l a g i o c l a s e , brown b a s a l t i c h o r n ­
b l e n d e , a l i t t l e c l i n o p y r o x e n e , and s o m e quartz , m a g n e t i t e , ep ido te , c h l o r i t e , and c a l c i t e . 
A m i c r o d i o r i t e dyke on the nor thern flank of the r a n g e i s i n t e r s e c t e d by thin concordant 
v e i n s of hornblende ap l i t e . C o a r s e r p o r p h y r i t i c d o l e r i t e d y k e s intrude both the g r a n i t e and 
v o l c a n i c s in the e a s t e r n footh i l l s a c r o s s the r a i l w a y l i n e . 

The a u g i t e - b i o t i t e a n d e s i t e s o u t h w e s t of Whi tes C r e e k m a y be i n t r u s i v e . S o m e b o u l d e r s 
of a l t e r e d a l u n i t e - b e a r i n g a lb i te d o l e r i t e w e r e a l s o found. The r o c k c o n s i s t s of a lb i t e , 
c l i n o p y r o x e n e , c h l o r i t e , m a g n e t i t e , a lun i t e , and a l i t t l e quar tz . 

D y k e s of brown porphyr i t i c k e r a t o p h y r e intrude the c e n t r a l s tock of Mount Stuart b e s i d e 
the road within 2 l/i m i l e s of the s u m m i t . They a r e c o m p o s e d of p h e n o c r y s t s of a lb i te , 
p a r t l y a l t e r e d to c a l c i t e and s e r i c i t e , s e t in a hyp id iomorph ic g r o u n d m a s s of a l b i t e , p o t a s h 
f e l d s p a r , quar tz , c h l o r i t e , and m a g n e t i t e . The d y k e s s t r i k e 095 to 125 . 

On the r ight bank of the R o s s R i v e r at the conf luence wi th F i v e Head C r e e k , a s i l l of 
p a l e brown quartz kera tophyre in trudes a c o n g l o m e r a t e dipping s t e e p l y to the e a s t - n o r t h e a s t . 
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The s i l l c o n t a i n s p h e n o c r y s t s of a l b i t e in a f i n e - g r a i n e d h y p i d i o m o r p h i c g r o u n d m a s s of 
p o t a s h f e l d s p a r , q u a r t z , a l b i t e , and f i n e - g r a i n e d a g g r e g a t e s of b io t i t e . In the bed of the 
R o s s R i v e r n e a r the o p p o s i t e bank, m u l t i p l e b a s i c to i n t e r m e d i a t e d y k e s s t r i k e 130 . They 
a r e c u t by a p l i t e v e i n s , and e n c l o s e s m a l l ovo id x e n o l i t h s w h i c h conta in a c i c u l a r h o r n ­
b l e n d e s i m i l a r to that at the s u m m i t of Mount Stuart . 

T h e g r a n i t e 2 m i l e s s o u t h e a s t of the s u m m i t of Mount Stuart i s intruded by d y k e s of 
dark g r e e n i s h blue s p h e r u l i t i c a l b i t e r h y o l i t e s t r i k i n g 100 , and the m i c r o g r a n i t e half a 
m i l e to the w e s t i s intruded by a d o l e r i t e dyke , 20 f ee t w i d e , w h i c h t r e n d s 120 . P y r i t i c 
c o a t i n g s o c c u r on joint s u r f a c e s in the d o l e r i t e . The w a l l s of the dyke a r e j a g g e d owing to 
the f r a c t u r i n g of the g r a n i t e in s e v e r a l d i r e c t i o n s . The dyke i s c o m p o s e d of c a l c i c p l a g i o ­
c l a s e , m a g n e t i t e , g r e e n h o r n b l e n d e , t i t anaug i t e , c h l o r i t e , and r a r e q u a r t z . 

On the h i l l s i d e south of S tuart , w h e r e c o n g l o m e r a t e o v e r l i e s g r a n i t e ( s e e p . 3 6 ) , a thin 
r h y o d a c i t e d y k e has b e e n intruded a l o n g a s m a l l fault b e t w e e n the g r a n i t e and the c o n g l o m ­
e r a t e . The dyke c o n t a i n s x e n o c r y s t s of quartz and p h e n o c r y s t s of p l a g i o c l a s e s e t in a 
turbid f i n e - g r a i n e d g r o u n d m a s s of p o t a s h f e ldspar (T) , p l a g i o c l a s e , quar tz , and d e v i t r i f i e d 
g l a s s ( ? ) . A dyke of c o a r s e r m a u v e - b r o w n p o r p h y r i t i c r h y o d a c i t e i n t r u d e s the g r a n i t e n e a r ­
by . It c o n s i s t s of p h e n o c r y s t s of p o t a s h f e l d s p a r and o l i g o c l a s e in a g r o u n d m a s s of p l a g i o ­
c l a s e , x e n o m o r p h i c q u a r t z , s o m e c h l o r i t e , and f ine ly d i s s e m i n a t e d i ron o x i d e . The p h e n o ­
c r y s t s a r e l a r g e l y a l t e r e d to c a l c i t e and c h l o r i t e . F a r t h e r down the hi l l a 6 - foo t dyke of 
w e a t h e r e d d o l e r i t e s t r i k i n g 120 i n t r u d e s a pink aphani t i c r h y o l i t e dyke (? ) . 

Half a m i l e s o u t h e a s t of Stuart P r i s o n , d y k e s of w h i t e f luidal s o d a r h y o l i t e intrude 
g r a n i t e (Cg). T h e banding d i p s at 40 t o w a r d s the w e s t - n o r t h w e s t , and s t r i k e s 2 0 0 . The 
r h y o l i t e c o n t a i n s a f ew s m a l l c l o t s of a l b i t e and quartz c r y s t a l s s e t in a m e d i u m to f i n e ­
g r a i n e d h y p i d i o m o r p h i c g r o u n d m a s s of quar tz and a lka l i f e l d s p a r . A few p a t c h e s of f ine 
s e r i c i t e , u s u a l l y a s s o c i a t e d w i t h q u a r t z , a r e a l s o p r e s e n t . 

The b o u l d e r s of s p h e r u l i t i c f l o w - b a n d e d r h y o l i t e (?) n e a r the b a s e of the hi l l to the 
south of W o o d s t o c k Hil l a r e p r o b a b l y d e r i v e d f r o m d y k e s . N e a r the top of the h i l l , d o l e r i t e 
d y k e s t r e n d i n g n o r t h w e s t intrude p y r o x e n e a n d e s i t e . In p l a c e s they conta in p y r i t e in s m a l l 
quar tz v e i n s . 

N e a r the w e s t e r n c o r n e r of the Saddle Mountain g r a n i t e , a dyke of c o a r s e l y p o r p h y r i t i c 
m i c r o d i o r i t e o r d o l e r i t e , 3 f e e t w i d e , i n t r u d e s a l a r g e boulder of w e l d e d tuff. The r o c k i s 
c o m p o s e d of h o r n b l e n d e , s o m e u r a l i t e , a l i t t l e q u a r t z , and b a s i c p l a g i o c l a s e (An 50+) . 

In upper A l l i g a t o r C r e e k , th ick f l ow-banded d y k e s of r h y o l i t e and a l b i t e r h y o l i t e 
in trude m a s s i v e v o l c a n i c b r e c c i a . M o s t of the d y k e s t rend n o r t h - n o r t h e a s t . T h e f low banding 
in the t h i c k e s t dyke (which i s 4 0 0 to 500 f ee t thick) i s h ighly c o n t o r t e d throughout , but in 
the th inner d y k e s (20 to 30 f e e t th ick) it i s u s u a l l y p a r a l l e l to the w a l l s and a b s e n t in the 
c e n t r e . A l i t t l e b iot i te i s p r e s e n t in the g r o u n d m a s s , and a l l the d y k e s a r e s t r o n g l y e p i ­
d o t i z e d . P y r i t e c u b e s a r e c o m m o n . A s w a r m of d o l e r i t e d y k e s , t r e n d i n g e a s t - s o u t h e a s t 
and a v e r a g i n g 4 to 6 f e e t w i d e , i n t r u d e s the f e l s i t e d y k e s . The d o l e r i t e s c o n t a i n c o l o u r l e s s 
c l i n o p y r o x e n e and r a r e p o t a s h f e l d s p a r and q u a r t z . 

At Spur End at the s o u t h w e s t e r n tip of Mount E l l i o t , the r e c r y s t a l l i z e d v o l c a n i c s a r e 
intruded by d a r k p o r p h y r i t i c r h y o l i t e . The r h y o l i t e c o n t a i n s l a r g e pink p h e n o c r y s t s of 
a n o r t h o c l a s e ( ? ) s e t in a dark b lue aphani t i c d e v i t r i f i e d g r o u n d m a s s c o n t a i n i n g a f ew c o r ­
r o d e d f l a k e s of p a r t l y c h l o r i t i z e d b r o w n b i o t i t e . 

A g e . A b a s i c dyke w h i c h i n t r u d e s the v o l c a n i c s (probably Upper C a r b o n i f e r o u s ) of 
Magne t i c Island i s intruded by the n e a r b y g r a n i t e , w h i c h i s u p p e r m o s t C a r b o n i f e r o u s or 
e a r l y P e r m i a n , s u g g e s t i n g that t h e r e i s a s u i t e of l a t e C a r b o n i f e r o u s m e l a n o c r a t i c d y k e s 
in the T o w n s v i l l e d i s t r i c t . 

Other m e l a n o c r a t i c d y k e s in trude the L o w e r P e r m i a n g r a n i t e s . 
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M o s t of the b a s i c d y k e s in the T o w n s v i l l e - S t u a r t a r e a a r e t h o l e i i t i c and f r e e of o l i v i n e 
and the d i f f e r e n c e in c o m p o s i t i o n c o m p a r e d w i t h the C a i n o z o i c o l i v i n e b a s a l t s i n d i c a t e s that 
they r e p r e s e n t a s e p a r a t e c y c l e of i g n e o u s a c t i v i t y . The d y k e s a r e c o m m o n l y jo inted and 
f a u l t e d , p r o b a b l y a s a r e s u l t of t e c t o n i c m o v e m e n t s , s u c h a s the fau l t ing w h i c h p r e c e d e d 
the C a i n o z o i c o l i v i n e b a s a l t c y c l e . Al l that c a n be s a i d at p r e s e n t i s that m o s t of the b a s i c 
d y k e s i n the T o w n s v i l l e - S t u a r t a r e a a r e b r o a d l y r e l a t e d to the la te P a l a e o z o i c c y c l e of 
i g n e o u s a c t i v i t y . 

T h e p a l e d y k e s a r e g e n e r a l l y conf ined to the e n v i r o n s of the g r a n i t e s m a p p e d in the 
' P - M g ' g r o u p , f r o m w h i c h s o m e of t h e m a r e p r o b a b l y o f f s h o o t s . 

MESOZOIC(?) 

Co l lopy F o r m a t i o n (Mc) 
(new n a m e ) 

T h e s e q u e n c e of M e s o z o i c ( ? ) s a n d s t o n e , a r k o s e , and c o n g l o m e r a t e a t M i n g e l a Bluff in 
the L e i c h h a r d t R a n g e i s h e r e n a m e d the Col lopy F o r m a t i o n (Table 4 ) . The n a m e i s d e r i v e d 
f r o m C o l l o p y Hold ing . The c o a r s e s a n d s t o n e c r o p p i n g out 2 m i l e s w e s t of B u n k e r s Hil l i s 
c o r r e l a t e d w i t h the s a n d s t o n e at M i n g e l a Bluff. T h e type s e c t i o n i s M i n g e l a Bluff, at l o n g i ­
tude 1 4 6 ° 4 2 ' 5 2 " E . and lat i tude 1 9 ° 5 3 , 2 6 M S . 

J a c k (1879a , pp . 8 -9 ) t e n t a t i v e l y s u g g e s t e d that the s a n d s t o n e at M i n g e l a Bluff w a s 
y o u n g e r than at l e a s t p a r t of the D e v o n i a n s e d i m e n t s around D o t s w o o d , but o l d e r than the 
D e s e r t S a n d s t o n e . 

At M i n g e l a Bluff the f o r m a t i o n c o n s i s t s c h i e f l y of m e d i u m to c o a r s e - g r a i n e d m i c a c e o u s 
s a n d s t o n e , c o a r s e quartz s a n d s t o n e and f e l d s p a t h i c s a n d s t o n e , a r k o s e , and c o n g l o m e r a t e . 
T h e b a s a l b e d s a r e c o a r s e m i c a c e o u s f e l d s p a t h i c s a n d s t o n e and s u b o r d i n a t e w e l l s o r t e d 
q u a r t z s a n d s t o n e . Thin bands of c o n g l o m e r a t e , c o m p o s e d l a r g e l y of m o d e r a t e l y w e l l 
r o u n d e d m i l k y q u a r t z , a r e c o m m o n . About 100 f e e t a b o v e the b a s e of the s e c t i o n t h e r e i s a 
5 0 - f o o t bed of c o n g l o m e r a t e conta in ing rounded c o b b l e s of q u a r t z , quartz i te , q u a r t z p o r p h y r y , 
m i c r o g r a n i t e , v o l c a n i c s , and s h a l e ; the c o b b l e s a v e r a g e about 2 i n c h e s in d i a m e t e r . In the 
u p p e r 200 f e e t , i n t e r v a l s of r e l a t i v e l y th in -bedded f ine m i c a c e o u s f e l d s p a t h i c s a n d s t o n e up 
to 50 f e e t th ick a r e s e p a r a t e d by b e d s of c o a r s e s a n d s t o n e . T w o i n d e t e r m i n a t e f r a g m e n t s of 
p lant s t e m s w e r e noted in the f iner s a n d s t o n e . W h e r e the s a n d s t o n e i s m i c a c e o u s , i t 
w e a t h e r s r e a d i l y to f o r m l a r g e c a v e s and o v e r h a n g s . T h e t o p m o s t 50 f e e t c o n s i s t s of 
c o a r s e r f e l d s p a t h i c s a n d s t o n e . The e s t i m a t e d t h i c k n e s s of the s e q u e n c e in the c e n t r e of 
the bluff i s 500 f e e t , but it i s p r o b a b l y s l i g h t l y t h i c k e r at the e a s t e r n end of the bluff. 

T h e b e d s a r e g e n e r a l l y about 20 f e e t th ick and l e n t i c u l a r , and c r o s s - b e d d i n g i s c o m ­
m o n ; the s e d i m e n t s r a n g e f r o m l ight brown to r e d d i s h b r o w n in p l a c e s , 

o 
At M i n g e l a Bluff the C o l l o p y F o r m a t i o n h a s an a v e r a g e dip of 10 to the s o u t h e a s t , but 

2 m i l e s n o r t h e a s t of G r a s s Hut it i s h o r i z o n t a l . H i g h e r d i p s a r e found a long the l a r g e e a s t e r l y 
t r a n s c u r r e n t faul t w h i c h d i s p l a c e s the f o r m a t i o n . 

W e s t of B u n k e r s Hi l l the f o r m a t i o n c o n s i s t s of c o a r s e quartz s a n d s t o n e and c o a r s e 
c o n g l o m e r a t i c l i th i c s a n d s t o n e , c o n t a i n i n g g r a n i t e and v o l c a n i c p h e n o c l a s t s . 

The C o l l o p y F o r m a t i o n r e s t s n o n c o n f o r m a b l y on the R a v e n s w o o d G r a n o d i o r i t e C o m ­
p l e x . W e s t of B u n k e r s Hi l l , the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x i s in truded by s w a r m s 
of r h y o l i t e , a n d e s i t e , and m i c r o g r a n i t e d y k e s , w h i c h do not in trude the Co l lopy F o r m a t i o n . 
The b a s e of the s a n d s t o n e w e s t of B u n k e r s Hi l l i s at about the s a m e l e v e l a s the p r e s e n t 
e r o s i o n a l s u r f a c e of the Kirk R i v e r B e d s , and the C o l l o p y F o r m a t i o n p r o b a b l y o r i g i n a l l y 
r e s t e d on top of the Kirk R i v e r B e d s . The f o r m a t i o n a p p e a r s to be of f r e s h w a t e r o r i g i n . 

T h e a g e of the Co l lopy F o r m a t i o n i s unknown, but s i m i l a r s a n d s t o n e s o c c u r in the 
Jus t R a n g e 25 m i l e s s o u t h w e s t of C h a r t e r s T o w e r s , w h e r e t h e y a r e r e g a r d e d a s an o u t l i e r 
of the L o w e r T r i a s s i c W a r a n g Sands tone of the G a l i l e e B a s i n (Wyatt e t a l . , 1 9 6 7 , unpubl . , 
and in p r e s s . ) . 
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T A B L E 4 : MESOZOIC AND CAINOZOIC STRATIGRAPHY 

to 

Rock Unit L i tho logy R e m a r k s 

(Qs) Sand, s o i l S u p e r f i c i a l . Chie f ly r e s i d u a l . S o m e t r a n s p o r t e d . 

A
R

Y
 

(Qa) Sand, s i l t , g r a v e l Super f i c ia l . A l luv ia l and c o l l u v i a l d e p o s i t s . G r a v e l u s e d a s r o a d b a l l a s t , 
c o n c r e t e a g g r e g a t e . Groundwater . 

(Qr) Sand S u p e r f i c i a l . C o a s t a l d u n e s r e p r e s e n t i n g old and p r e s e n t s h o r e l i n e s . 

Q
U
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T

E
 

(QD 

T o o m b a B a s a l t 

(Qt) 

L a c u s t r i n e d e p o s i t s , inc lud ing 
d i a t o m a c e o u s e a r t h 
Ol iv ine b a s a l t 

S u p e r f i c i a l . D e p o s i t e d in l a k e s ponded by T o o m b a B a s a l t . 

S u p e r f i c i a l . Y o u n g e s t f low in a r e a . S i m i l a r to K i n r a r a B a s a l t in E i n a s ­
l e i g h Sheet a r e a . T w i d a l e (1956) . 

S e l l h e i m F o r m a t i o n 
(Cze) 

Sands tone , sandy c l a y s t o n e , 
p e b b l e c o n g l o m e r a t e 

P r o b a b l y r e m n a n t s of old a l l u v i u m of Burdek in and Fanning R i v e r s . 
Jack (1879a) . 
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 Nu l la B a s a l t 
(Czn) 

Ol iv ine b a s a l t P l a t e a u - b a s a l t f l o w s . Erupted W of Bluff D o w n s and Southwick h o m e ­
s t e a d s . F l o w e d E a long w a t e r c o u r s e s . 
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(Czb) , (Czy) Ol iv ine b a s a l t , c o m m o n l y 
o v e r l y i n g s i l i c i f i e d quartz 
s a n d s t o n e and c o n g l o m e r a t e 
( s i l c r e t e ) 

Unnamed r e m n a n t s of f l o w s NE and E of Nul la P r o v i n c e . S m a l l p l u g s 
in E . S i l c r e t e not g e n e t i c a l l y r e l a t e d to b a s a l t ( s e e t e x t ) . 

L a s s i e s C r e e k 
G r a v e l s 

(Czl) 

P e b b l y a r g i l l a c e o u s a r k o s i c 
s a n d s t o n e , m i n o r c o n g l o m e r a t e 

N o n c o n f o r m a b l e on and d e r i v e d f r o m O w e e n e e G r a n i t e . Weakly m o t t l e d 
by i r o n o x i d e s . 

(Tf). F e r r i c r e t e On C a m p a s p e B e d s , 
P L I O C E N E C a m p a s p e B e d s 

(Tc) 
P e b b l y a r g i l l a c e o u s s a n d s t o n e , 
r a r e s i l t s t o n e 

D i s c o n f o r m a b l e on l a t e r i t e ( T l ) . D e r i v e d m a i n l y f r o m L o l w o r t h Igneous 
C o m p l e x . 

E A R L Y 

(Tl) L a t e r i t e On e a r l y T e r t i a r y s e d i m e n t s , p a r t s of Nul la B a s a l t , O w e e n e e G r a n i t e , 
L o l w o r t h Igneous C o m p l e x , D e v o n o - C a r b o n i f e r o u s s e q u e n c e , R a v e n s w o o d 
G r a n o d i o r i t e C o m p l e x , and C h a r t e r s T o w e r s M e t a m o r p h i c s . 

T E R T I A R Y U n n a m e d T e r t i a r y 
s e d i m e n t s 

(not on map) 

Sands tone , s h a l e L e n t i c u l a r l a c u s t r i n e d e p o s i t s d e r i v e d f r o m and n o n c o n f o r m a b l e on 
R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . L a t e r i t i z e d . L a c u s t r i n e . P l a n t f o s s i l s , 
50 ft th ick , Morton (1945); Jack (1879a); M a r k s (1913) . 

MESOZOIC(?) C o l l o p y F o r m a t i o n 
(Mc) 

M i c a c e o u s s a n d s t o n e , a r k o s i c in 
p l a c e s ; c o n g l o m e r a t e , m i n o r 
quartz s a n d s t o n e 

N o n c o n f o r m a b l e on R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . L a r g e - s c a l e 
c r o s s - b e d d i n g . R a r e i n d e t e r m i n a t e p l a n t s . At l e a s t 500 ft th ick . Jack 
(1879a) . 



CAINOZOIC 

C a i n o z o i c l a c u s t r i n e and f l u v i a t i l e s e d i m e n t s and b a s a l t o c c u r in the T o w n s v i l l e 
h i n t e r l a n d . P i e d m o n t and f l u v i a t i l e d e p o s i t s f o r m m o s t of the c o a s t a l p l a i n , and a n a r r o w 
b e l t of l i t t o r a l d e p o s i t s i s p r e s e n t a l o n g the c o a s t . 

Many of the c o n t i n e n t a l s e d i m e n t s a r e l i t h o l o g i c a l l y s i m i l a r , and if i t w e r e not for the 
o c c u r r e n c e of f e r r u g i n o u s z o n e s in o ld w e a t h e r i n g p r o f i l e s , they cou ld not be e a s i l y 
d i s t i n g u i s h e d . 

W e a t h e r i n g P r o f i l e s a s an Aid to Subdiv id ing the C a i n o z o i c 

T w o l a t e r i t i c w e a t h e r i n g p r o f i l e s h a v e b e e n r e c o g n i z e d in the T o w n s v i l l e S h e e t a r e a . 
T h e f e r r u g i n o u s z o n e (Tl) of the o l d e r and t h i c k e r p r o f i l e i s a l a t e r i t e a c c o r d i n g to c o m m o n 
A u s t r a l i a n u s a g e , that i s , a z o n e of r e d - b r o w n r o c k c o n s i s t i n g m a i n l y of h y d r a t e d i r o n and 
a l u m i n i u m o x i d e s , p a s s i n g d o w n w a r d s into m o t t l e d and p a l l i d z o n e s . It i s r e f e r r e d to in t h i s 
R e p o r t a s l a t e r i t e . T h e f e r r u g i n o u s z o n e (Tf) of the y o u n g e r p r o f i l e i s n o w h e r e m o r e than 
3 or 4 f e e t th ick , and c o n s i s t s of a b r o w n p o r o u s m a s s of i n t e r g r o w n n o d u l e s f o r m e d f r o m 
c o n c e n t r i c l a y e r s of i r o n o x i d e s . T h i s i s r e f e r r e d to a s f e r r i c r e t e . The y o u n g e r p r o f i l e i s 
d e v e l o p e d on the C a m p a s p e B e d s and a l s o p r o b a b l y on o l d e r e x p o s e d u n i t s . The C a m p a s p e 
B e d s d i s c o n f o r m a b l y o v e r l i e the o l d e r p r o f i l e ( e . g . , a t Red F a l l s on L o l w o r t h C r e e k ) , and 
for t h i s r e a s o n the y o u n g e r p r o f i l e c a n on ly be r e c o g n i z e d w i t h c e r t a i n t y w h e r e d e v e l o p e d on 
the C a m p a s p e B e d s . 

The m a i n c h a r a c t e r i s t i c s of the w e a t h e r i n g p r o f i l e s a r e s u m m a r i z e d in T a b l e 5 . 

T A B L E 5 : CHARACTERISTICS OF THE W E A T H E R I N G P R O F I L E S 

T h i c k n e s s 

Older P r o f i l e 

2 5 - 3 0 ft o r m o r e 

Younger P r o f i l e 

About 5 ft , but c o m m o n l y 
l e s s 

C o l o u r G e n e r a l l y r e d G e n e r a l l y b r o w n 

P r o f i l e 

T o p o g r a p h i c 
e x p r e s s i o n 

R e m a r k s 

3 - 6 ft l a t e r i t e , g r a d i n g d o w n w a r d s 
into m o t t l e d and p a l l i d z o n e s and 
a l t e r e d p a r e n t r o c k 

T e n d s to f o r m p r o m i n e n t m e s a s 
up to 40 ft h igh . T o p s of m e s a s f o r m 
p a r t of an old p e n e p l a i n 

D e v e l o p e d on n u m e r o u s r o c k t y p e s 

The C a i n o z o i c d e p o s i t s c a n be subd iv ided into: 

1 - 2 ft f e r r i c r e t e p a s s i n g 
r a t h e r abrupt ly d o w n w a r d s 
into m o t t l e d z o n e and p a r e n t 
r o c k 

May f o r m a l o w s t e p 3 - 4 ft 
h i g h , but f r e q u e n t l y h a s no 
t o p o g r a p h i c e x p r e s s i o n 

R e c o g n i z e d on ly on C a m ­
p a s p e B e d s 

3 . S e d i m e n t s y o u n g e r than the f e r r i c r e t e , i . e . , the S e l l h e i m F o r m a t i o n , and the P l e i s t o c e n e 
and R e c e n t a l l u v i u m and c o l l u v i u m . 

2 . S e d i m e n t s i n t e r m e d i a t e in a g e b e t w e e n the l a t e r i t e and f e r r i c r e t e , i . e . , the C a m p a s p e 
B e d s and p o s s i b l y the L a s s i e s C r e e k G r a v e l s . 

1 . S e d i m e n t s o l d e r than the l a t e r i t e , i . e . , s e d i m e n t s t y p i c a l l y d e v e l o p e d in the F e a t h e r b y 
R a n g e , w e s t of C h a r t e r s T o w e r s , and t h o s e w h i c h f o r m the f a l l s a t R e d F a l l s , ( B e c a u s e 
of the l a t e r i t e c o v e r t h e s e s e d i m e n t s w e r e found to be u n m a p p a b l e at 1 :250 ,000 s c a l e 
in the T o w n s v i l l e S h e e t a r e a ) . 

63 



S i n c e the f i e ld w o r k for t h i s R e p o r t w a s c o m p l e t e d , the s e n i o r author h a s s t u d i e d the 
g e o m o r p h o l o g y of the p r e - N u l l a B a s a l t land s u r f a c e and h a s s h o w n that s i l c r e t e i s g e n e t i ­
c a l l y a s s o c i a t e d w i t h the l a t e r i t e p r o f i l e , and not w i t h the b a s a l t s . The o c c u r r e n c e of 
b a s a l t o v e r l y i n g s i l c r e t e i s f o r t u i t o u s , and d o e s not i n d i c a t e a g e n e t i c r e l a t i o n s h i p , a s w a s 
f o r m e r l y thought (Wyatt e t a l . , 1 9 6 5 , unpubl . ) . T h i s l a t e r w o r k h a s a l s o s h o w n that the 
N u l l a B a s a l t i s e v e r y w h e r e y o u n g e r than the l a t e r i t e * . 

T h e g e o m o r p h o l o g y of the C a i n o z o i c r o c k u n i t s i n d i c a t e s that the h i s t o r y of the C a i n ­
o z o i c e r a w a s c o m p l e x . A s i m p l i f i e d h i s t o r y i s g i v e n in T a b l e 6. 

T A B L E 6 : P R O B A B L E T I M E - R A N G E S OF CAINOZOCC ROCK UNITS A N D E V E N T S 

Epoch S e d i m e n t a t i o n F o s s i l s Volcanic activity T e c t c n i c s P r o c e s s 

>- PRESENT 

RECENT 

P Coastal dunes; strand lines 1 
—1 and associated deposits 

Lacustrine deposits(QI) 

Marine shells 

Diatoms Toomba Basalt 
Renewe uplift 

P General period of 
— [ degrodation inland 

oc 
«LiumV'a1,a;al.uvium 

Unjo(?) 

Mammalian 

J Continued erosion; 
1 deposition less 

^[widespread 

Q
U

A
' 

PLEISTOCENE 

1 ' Sellheim Formation - | Diprotodon 

Uplii with 1 Erosion; formation of 
— extensive outwash and 

piedmont deposits 

PLIOCENE 

1 
- Campaspe Beds 

Fossil wood 

— Nulla Bosalt 
Ferricrete development 

| Active erosion of highs; 
— 1 deposition in lows 

>-
oc 

MIOCENE 

Unmapped sediments 
(east of Southern Cross Creek 

1 

1 
t 

J - _ 
< 

OLIGOCENE 
Unmapped sediments 
(east of Southern Cross Creek 

1 

Eucalyptus sp. Stable 
[— Peneplonotion 

rr 

EOCENE 

1 1 

PALAEOCENE 

G.M. 
E 55/A 14/2 

U n m a p p e d T e r t i a r y S e d i m e n t s 

B e t w e e n S o u t h e r n C r o s s C r e e k and Sandy C r e e k the l a t e r i t e (Tl) i s u n d e r l a i n by a 
s e q u e n c e of h o r i z o n t a l s a n d s t o n e and s h a l e about 50 f e e t th ick . The s e d i m e n t s f o r m the 
n o r t h e r n end of the F e a t h e r b y R a n g e ( g e n e r a l l y known l o c a l l y a s F e a t h e r b y W a l l ) , w h i c h 
i s an e a s t - f a c i n g s c a r p c o m p o s e d of l a t e r i t i z e d g r a n o d i o r i t e and T e r t i a r y s e d i m e n t s . T h e 
e x p o s u r e s a l o n g the s c a r p , and the g e o m o r p h o l o g i c a l r e l a t i o n s h i p s e l s e w h e r e in the T o w n s ­
v i l l e and adjo in ing C h a r t e r s T o w e r s S h e e t a r e a s , c l e a r l y i n d i c a t e that t h e s e s e d i m e n t s w e r e 
l a i d down in d e p r e s s i o n s in a g r a n i t i c t e r r a i n . 

S i m i l a r s e d i m e n t s at the s o u t h e r n end of F e a t h e r b y Wal l and at L i t t l e R e d Bluff, both 
i n the C h a r t e r s T o w e r s S h e e t a r e a , h a v e b e e n d e s c r i b e d by Morton (1945) , Jack (1879a) , 
M a r k s (1913) , R e i d (1917) , and S a i n t - S m i t h (1921) . Morton r e c o r d s d i c o t y l e d o n o u s p lant 
r e m a i n s f r o m F e a t h e r b y Wal l and L i t t l e Red Bluff. 

When the g e o l o g i c a l m a p and E x p l a n a t o r y N o t e s w e n t to p r e s s it w a s thought that the 
l a t e r i t i z a t i o n of t h e s e d e p o s i t s p r o b a b l y o c c u r r e d in the M i o c e n e , but e v i d e n c e f r o m the 
R o m a a r e a ( N . F . E x o n , p e r s . c o m m . ) s h o w s that the d e e p w e a t h e r i n g p r o f i l e i s o l d e r than 
b a s a l t s w h i c h h a v e b e e n dated i s o t o p i c a l l y at 2 3 m . y . ( l ower M i o c e n e ) . T h i s s u g g e s t s that 
t h e l a t e r i t e i s p r e - M i o c e n e , and t h e r e f o r e that the l a t e r i t i z e d C a i n o z o i c s e d i m e n t s a r e 
e v e n o l d e r . 

* T h e N u l l a B a s a l t h a s b e e n m a p p e d a s o v e r l y i n g the C a m p a s p e B e d s w h e r e the H o m e ­
s t e a d - M y o l a t r a c k c r o s s e s Hann C r e e k , but h e r e the f e r r i c r e t e i s a b s e n t . A l s o , nor th of 
A l l e n s l e i g h h o m e s t e a d t h e r e a r e s e d i m e n t s , w i t h a f e r r i c r e t e d e v e l o p m e n t , w h i c h a r e 
y o u n g e r than the b a s a l t , but w h i c h a t the t i m e of the s u r v e y w e r e equated w i t h the l a t e r i t -
i z e d s e d i m e n t s of F e a t h e r b y W a l l . T h i s s u g g e s t s that e i t h e r (1) the s e d i m e n t s u n d e r the 
b a s a l t n e a r M y o l a do not b e l o n g to the C a m p a s p e B e d s o r (2) that t h e r e i s a n o t h e r f e r r i ­
c r e t e y o u n g e r than that d e v e l o p e d o n t h e C a m p a s p e B e d s . 
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16. About 20 f e e t of buff a r g i l l a c e o u s g r i t of the C a m p a s p e B e d s 
( P l i o c e n e ) d i s c o n f o r m a b l y o v e r l y i n g e a r l y T e r t i a r y s e d i m e n t s 
on the r ight bank of Lo lwor th C r e e k at Red F a l l s . N e a r b y 
the C a m p a s p e B e d s a r e capped by a thin l a y e r of f e r r i c r e t e 
(Tf). 

17 . C l o s e - u p of d i s c o n f o r m i t y shown in F i g u r e 16. 
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In 1967 , the s e n i o r author found l a t e r i t i z e d a r g i l l a c e o u s s a n d s t o n e , c o a r s e quar tz 
s a n d s t o n e , and p e b b l e c o n g l o m e r a t e beneath the Nul la B a s a l t b e t w e e n Bluff D o w n s and 
A l l e n s l e i g h h o m e s t e a d s . Like t h o s e in the s o u t h e r n part of the Sheet a r e a , t h e s e s e d i m e n t s 
cannot be i n t e r p r e t e d on the a i r - p h o t o g r a p h s . They a r e g e n e r a l l y e x p o s e d only in the c l i f f s 
of l a t e r i t e m e s a s , and e v e n h e r e m a y be o b s c u r e d by t a l u s . F o r t h e s e r e a s o n s it h a s not 
b e e n p o s s i b l e to m a p t h e m at the 1 :250 ,000 s c a l e . 

C a m p a s p e B e d s (Tc) 
(new n a m e ) 

The thin C a i n o z o i c s e d i m e n t s b e t w e e n the Cape and C a m p a s p e R i v e r s in the Hughenden 
Sheet a r e a w e r e m a p p e d a s the C a p e - C a m p a s p e S e r i e s by Dunstan (1913) . The p r e s e n t 
s u r v e y h a s s h o w n that the b e d s e x t e n d o v e r a l a r g e a r e a in the Hughenden, C h a r t e r s T o w e r s , 
and T o w n s v i l l e Sheet a r e a s . The n a m e i s h e r e r e v i s e d to C a m p a s p e B e d s , and Red F a l l s 
on Lo lworth C r e e k i s n o m i n a t e d a s the type l o c a l i t y ( F i g . 16 ) . The C a m p a s p e B e d s g i v e 
r i s e to sandy p l a i n s w h i c h a r e b e i n g d i s s e c t e d by s t r e a m s i n c i s e d 10 to 20 f e e t b e l o w the 
l e v e l of the p l a i n s . 

The C a m p a s p e B e d s c o n s i s t of w h i t e to p a l e buff a r g i l l a c e o u s gr i t ty s a n d s t o n e , f ine to 
m e d i u m - g r a i n e d s a n d s t o n e , and r a r e s i l t s t o n e . Much of the c o a r s e r s a n d s t o n e i s pebbly , and 
s m a l l c a l c a r e o u s n o d u l e s o c c u r l o c a l l y in the f iner b e d s . The s a n d s t o n e c o n s i s t s of quartz 
and f e l d s p a r in a m a t r i x of f ine quar tz s a n d , s i l t , or c l a y . White m i c a i s c o m m o n l y p r e s e n t , 
and the f l a k e s a r e u s u a l l y r a n d o m l y o r i e n t e d . The b e d s a r e g e n e r a l l y p o o r l y s o r t e d and 
p o o r l y bedded . The s e d i m e n t s a r e f a i r l y w e l l c o n s o l i d a t e d , a l though s o m e w h a t f r i a b l e . A 
r a r e e x a m p l e of c r o s s - b e d d i n g c a n be s e e n at Red F a l l s ( F i g . 17) , w h e r e f o r e s e t b e d s f i l l 
a s c o u r in the u n d e r l y i n g l a t e r i t i z e d s e d i m e n t s . 

In i n t e r f l u v i a l a r e a s the C a m p a s p e B e d s a r e capped by a p o o r l y p r e s e r v e d l a y e r of 
nodular f e r r i c r e t e (Tf), w h i c h in m a n y p l a c e s h a s d i s i n t e g r a t e d to buckshot g r a v e l . W h e r e 
d i s s e c t e d by s t r e a m s , the f e r r i c r e t e c o m m o n l y g i v e s r i s e to a s h a r p s t e p at the top of the 
b r e a k a w a y s b o r d e r i n g the s t r e a m s , but in s o m e a r e a s it h a s b e e n c o m p l e t e l y r e m o v e d . A 
z o n e of w e a k m o t t l i n g u n d e r l i e s the f e r r i c r e t e , c o m m o n l y w i t h a r a t h e r abrupt t r a n s i t i o n . 
T h e m o t t l e d z o n e r a n g e s f r o m 2 to 5 f e e t th ick, and p a s s e s g r a d u a l l y into apparent ly u n ­
a l t e r e d C a m p a s p e B e d s wi th in a f ew f e e t . 

The C a m p a s p e B e d s a r e h o r i z o n t a l in the T o w n s v i l l e Sheet a r e a , but d e p o s i t i o n a l d i p s 
of up to 15 o c c u r c l o s e to the s o u r c e a r e a s in the Hughenden and C h a r t e r s T o w e r s Sheet 
a r e a s . 

At Red F a l l s the s e q u e n c e i s 15 to 20 f e e t th ick, and the m a x i m u m t h i c k n e s s in the 
T o w n s v i l l e Sheet a r e a i s p r o b a b l y l e s s than 30 f e e t . 

The C a m p a s p e B e d s d i s c o n f o r m a b l y o v e r l i e l a t e r i t e (Tl) at Red F a l l s . In the C h a r t e r s 
T o w e r s Sheet a r e a they a r e o v e r l a i n by the Nul la B a s a l t w h e r e the H o m e s t e a d - M y o l a 
t r a c k c r o s s e s Hann C r e e k ; h e r e the f e r r i c r e t e i s m i s s i n g , and t h e r e w a s p r o b a b l y a p e r i o d 
of e r o s i o n b e f o r e t h i s p a r t i c u l a r b a s a l t f low w a s e x t r u d e d . S o m e e x p o s u r e s f a r t h e r e a s t 
a l o n g Hann C r e e k s u g g e s t that the b a s a l t and the C a m p a s p e B e d s m a y abut a g a i n s t e a c h 
o t h e r in p l a c e s . The r e l a t i o n s h i p of the C a m p a s p e B e d s to the S e l l h e i m F o r m a t i o n i s u n ­
c e r t a i n , a s the c o n t a c t s a r e o b s c u r e d by sandy s o i l . In the Hann C r e e k / G a i n s C r e e k a r e a , 
the S e l l h e i m F o r m a t i o n i s at a h i g h e r e l e v a t i o n than the C a m p a s p e B e d s , and i s thought to 
be y o u n g e r . 

The C a m p a s p e B e d s a r e a p i e d m o n t d e p o s i t d e r i v e d f r o m the c o a r s e g r a n i t e of the 
Lo l w o r th Range (Lo lwor th Igneous C o m p l e x ) . The l a c k of s o r t i n g , p o o r bedding , r a n d o m 
o r i e n t a t i o n and d i s t r i b u t i o n of m i c a f l a k e s , and the p e r s i s t e n c e of the c o a r s e f r a c t i o n far 
f r o m the s o u r c e a r e a a l l i n d i c a t e that the b e d s w e r e la id down under t o r r e n t i a l c o n d i t i o n s . 
T h e p r e s e r v a t i o n of f e l d s p a r i n d i c a t e s that l i t t l e c h e m i c a l w e a t h e r i n g took p l a c e in the 
s o u r c e a r e a , and that the m a t e r i a l w a s r a p i d l y t r a n s p o r t e d and b u r i e d . The v e g e t a t i o n w a s 
e v i d e n t l y s p a r s e , and the c l i m a t e a r i d , but s u b j e c t to s u d d e n t o r r e n t i a l s t o r m s . 
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The C a m p a s p e B e d s w e r e la id down on the l a t e r i t e c o v e r i n g a f o r m e r p e n e p l a i n , 
w h i c h m a y h a v e b e e n c o n s i d e r a b l y undula t ing in p l a c e s . It i s l i k e l y that the b a s a l b e d s w e r e 
d e r i v e d in p l a c e s d i r e c t l y f r o m the l a t e r i t e . T h i s would g i v e r i s e to a h igh i n i t i a l i r o n 
conten t in t h e s e d i m e n t , w h i c h in t u r n w o u l d be a s u i t a b l e s o u r c e m a t e r i a l for the d e v e l o p ­
m e n t of the f e r r i c r e t e . 

The C a m p a s p e B e d s a r e t e n t a t i v e l y r e g a r d e d a s P l i o c e n e . T h e y a r e y o u n g e r than the 
m a j o r p e r i o d of l a t e r i t i z a t i o n (probably p r e - M i o c e n e ) , but o l d e r than the T o o m b a B a s a l t , 
w h i c h i s p r o b a b l y s u b - R e c e n t . T h e y a p p e a r to be o l d e r than the Nul la B a s a l t , w h i c h i s of 
l a t e P l i o c e n e to P l e i s t o c e n e a g e , and a r e p r o b a b l y o l d e r than the S e l l h e i m F o r m a t i o n w h i c h 
i s about the s a m e a g e a s the Nul la B a s a l t . 

L a s s i e s C r e e k G r a v e l s (Czl) 
(new n a m e ) 

P e b b l y a r k o s i c s a n d s t o n e , g r i t , and m i n o r c o n g l o m e r a t e c r o p out in the h e a d w a t e r s of 
L a s s i e s C r e e k . T h e s e d i m e n t s a r e s i m i l a r to the C a m p a s p e B e d s in l i t h o l o g y , and m a y be 
of s i m i l a r a g e . 

The f o r m a t i o n f i l l s h o l l o w s and g u l l i e s in the s u r f a c e of the O w e e n e e G r a n i t e , w h i c h w a s 
the s o u r c e r o c k for the s e d i m e n t s . T h e t h i c k n e s s i s v a r i a b l e , w i t h a m a x i m u m of 25 f e e t . 

The s e d i m e n t s a r e f a i r l y w e l l c o n s o l i d a t e d , but a r e g e n e r a l l y p o o r l y s o r t e d , and s h o w 
l i t t l e e v i d e n c e of t r a n s p o r t . T h e y a r e s l i g h t l y m o t t l e d o w i n g to an u n e v e n d i s t r i b u t i o n of 
i r o n o x i d e s , but do not conta in any f e r r i c r e t e z o n e . The f o r m a t i o n i s b e i n g d i s s e c t e d by 
p r e s e n t - d a y s t r e a m s w h e r e the o n l y e x p o s u r e s a r e found. The f o r m a t i o n h a s g i v e n r i s e to 
s m a l l d e p o s i t s of a l l u v i a l t in d e r i v e d f r o m the O w e e n e e G r a n i t e . 

N u l l a B a s a l t (Czn) 

The N u l l a B a s a l t e x t e n d s into the s o u t h w e s t e r n p a r t of the T o w n s v i l l e S h e e t a r e a f r o m 
the C l a r k e R i v e r S h e e t a r e a ( T w i d a l e , 1956; W h i t e , 1965) , It c o m p r i s e s a n u m b e r of o l i v i n e 
b a s a l t f l o w s w h i c h f o r m a broad s l i g h t l y d o m e d p l a t e a u c e n t r e d on Nul la N u l l a h o m e s t e a d in 
the C l a r k e R i v e r S h e e t a r e a . P h o t o - i n t e r p r e t a t i o n s u g g e s t s that t h e r e a r e s e v e r a l d i s t i n c t 
l e v e l s in t h i s p l a t e a u , w h i c h p r o b a b l y r e p r e s e n t s e p a r a t e f l o w s o r g r o u p s of f l o w s . T h e f l o w s 
f o r m i n g s u c c e s s i v e l y h i g h e r l e v e l s g e n e r a l l y a p p e a r not to e x t e n d a s far a s the p r e c e d i n g 
f l o w s ; a l l a r e c e n t r e d rough ly on N u l l a Nul la h o m e s t e a d . In the T o w n s v i l l e S h e e t a r e a , m o s t 
of the f l o w s h a v e a r e g i o n a l e a s t e r l y d ip , and m a n y of the b a s a l t s ta i l off in to n a r r o w f l o w s 
a l o n g the l a r g e r s t r e a m s that b o r d e r the m a i n o u t c r o p a r e a ( s e e m a p ) . One n a r r o w f l o w e x ­
t e n d s a l o n g the w e s t bank of the B u r d e k i n R i v e r f r o m about 12 m i l e s n o r t h w e s t of G a i n s f o r d 
h o m e s t e a d to the junct ion of the A n a b r a n c h and the Burdek in R i v e r . The f low s o u t h of the 
B a s a l t R i v e r p o s s i b l y f i l l e d an o l d e r c o u r s e of that r i v e r . A n o t h e r f low o c c u r s p a r a l l e l to 
and north of Hann C r e e k . 

The N u l l a B a s a l t i s d e e p l y e r o d e d , and m o s t of it i s c o v e r e d by r e d o r b l a c k s o i l 
s t r e w n w i t h b o u l d e r s . Many s t r e a m s , s u c h a s A l l i n g h a m C r e e k and the B a s a l t R i v e r and i t s 
t r i b u t a r y Sandy C r e e k , a r e d e e p l y i n c i s e d , and s e c t i o n s of b a s a l t up to 100 f e e t t h i c k a r e 
e x p o s e d . T h e m a x i m u m t h i c k n e s s i s u n c e r t a i n , but i t i s u n l i k e l y to be m o r e than 150 f e e t . 

P r e l i m i n a r y K / A r w h o l e - r o c k d a t i n g s u g g e s t s s e v e r a l e p i s o d e s of e r u p t i o n , w h i c h in 
s o m e i n s t a n c e s c a n be equated w i t h r e g i o n a l t opograph ic l e v e l s . R e s u l t s i n d i c a t e at l e a s t 
f i v e e p i s o d e s , w h i c h o c c u r r e d 4 . 5 , 4 . 0 , 2 . 3 , 1.3 and 1.1 m . y . a g o ( P l i o - P l e i s t o c e n e ) (A.W. 
Webb , p e r s . c o m m . ) . 

Undiv ided C a i n o z o i c B a s a l t (Czb) 

E a s t of the B u r d e k i n R i v e r but nor th of P l a i n s C r e e k , n e a r V a l p r e h o m e s t e a d , t h e r e 
a r e i s o l a t e d s m a l l m e s a s of o l i v i n e b a s a l t w h i c h a r e p o s s i b l y o u t l i e r s of the m a i n f i e l d of 
Nul la B a s a l t . T h e r e a r e s i m i l a r m e s a s f a r t h e r n o r t h w e s t , s o u t h of the B u r d e k i n R i v e r and 
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u p s t r e a m of N e w Moon h o m e s t e a d . T h e s e , h o w e v e r a p p e a r to b e l o n g to a s e p a r a t e f l o w , 
p o s s i b l y of s i m i l a r a g e , w h i c h f o l l o w e d the j u v e n i l e v a l l e y of the Burdek in R i v e r . T h i s 
v a l l e y i s now p a r t l y p r e s e r v e d by a n u m b e r of b a s a l t m e s a s w h i c h e x t e n d f a r t h e r w e s t t o 
the l o w e r r e a c h e s of C l e a n s k i n and B l u e Range C r e e k s in the C l a r k e R i v e r S h e e t a r e a . 

T h r o u g h o u t the T o w n s v i l l e S h e e t a r e a t h e r e a r e i s o l a t e d o l i v i n e b a s a l t p l u g s , u s u a l l y 
w i t h n o a s s o c i a t e d f l o w s . A l l , e x c e p t one in the l o w e r r e a c h e s of T o m a h a w k C r e e k 12 
m i l e s w e s t - n o r t h w e s t of Ewan , l i e in the e a s t e r n hal f of the S h e e t a r e a , but w e s t of the 
P a l u m a and H e r v e y R a n g e s . 

T h e c h a r a c t e r i s t i c s of t h e s e p l u g s a r e s u m m a r i z e d in T a b l e 7. 

S e d i m e n t s N o r t h and N o r t h e a s t of A l l e n s l e i g h H o m e s t e a d (Tl) 

N o r t h and n o r t h e a s t of A l l e n s l e i g h h o m e s t e a d the N u l l a B a s a l t i s o v e r l a i n by o u t w a s h 
f a n s f r o m the O w e e n e e G r a n i t e . The f a n s c o n s i s t of s a n d and g r a v e l w h i c h c o n t a i n n o d u l a r 
i r o n s t o n e s i m i l a r t o the f e r r i c r e t e o n the C a m p a s p e B e d s . At the t i m e of t h i s s u r v e y the 
d e g r e e of l e a c h i n g and i r o n e n r i c h m e n t of t h e s e s e d i m e n t s w a s thought to be c o m p a r a b l e 
w i t h that of the s e d i m e n t s at F e a t h e r b y Wal l , and they w e r e m a p p e d a c c o r d i n g l y a s l a t e r ­
i t e (T l ) . It t h e r e f o r e f o l l o w e d that at l e a s t the n o r t h e r n (and p o s s i b l y o l d e s t ) f l o w s of the 
N u l l a B a s a l t w e r e o l d e r than the l a t e r i t e . With the r e c e n t d i s c o v e r y of l a t e r i t i z e d s e d i m e n t s 
u n d e r the N u l l a B a s a l t n e a r A l l e n s l e i g h h o m e s t e a d , the c o r r e l a t i o n of the s a n d s and g r a v e l s 
w i t h the s e d i m e n t s a t F e a t h e r b y Wal l i s no l o n g e r t e n a b l e . 

R e c e n t w o r k by the s e n i o r author h a s shown that m u c h of the s o i l on the N u l l a B a s a l t 
s o u t h of the B a s a l t R i v e r c o n t a i n s g r a i n s and p e b b l e s of q u a r t z , and m o r e r a r e l y f r a g m e n t s 
of g r a n i t e and p e b b l e s of i r o n s t o n e . T h i s s u g g e s t s that t h e s e fan d e p o s i t s o n c e e x t e n d e d 
m u c h f a r t h e r s o u t h , w h e r e they h a v e s i n c e b e e n e r o d e d a w a y a s a c o n s e q u e n c e of the r e ­
juvenated s t r e a m a c t i v i t y w h i c h c a u s e d the B a s a l t R i v e r and A l l i n g h a m C r e e k to c u t d e e p l y 
in to the N u l l a B a s a l t . 

If t h e s e o u t w a s h d e p o s i t s d id o n c e e x t e n d f a r t h e r s o u t h , then the a n c e s t r a l v a l l e y of the 
B a s a l t R i v e r w a s p r o b a b l y c u t in t h e m . T h i s v a l l e y i s now p r e s e r v e d by a f l ow w h i c h g i v e s 
a K / A r d a t e of 1.3 m . y . T h e s e d e p o s i t s t h e r e f o r e a r e o l d e r than that , but y o u n g e r than 4 . 0 
to 4 . 5 m . y . , that i s , the K / A r a g e of the f low they o v e r l i e . In o t h e r w o r d s t h e i r a g e i s 
l a t e P l i o c e n e . 

S e l l h e i m F o r m a t i o n (Cze) 
(new n a m e ) 

A th in c o v e r of f l a t - l y i n g s e d i m e n t s o v e r l i e s the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x 
in the C h a r t e r s T o w e r s S h e e t a r e a , s o u t h f r o m S e l l h e i m r a i l w a y s t a t i o n to n e a r Broughton 
(Jack, 1 8 7 9 a ) . T h e n o r t h e r n p a r t of the o u t c r o p e x t e n d s into the T o w n s v i l l e S h e e t a r e a , and 
s i m i l a r s e d i m e n t s to the nor th and n o r t h w e s t , a l o n g the B u r d e k i n and Fann ing R i v e r s and 
Hann C r e e k , h a v e b e e n i n c l u d e d in the f o r m a t i o n . The s e d i m e n t s f o r m a low s a n d y c a p p i n g 
on the u n d e r l y i n g r o c k s , and s u p p o r t Burdek in p l u m , b o t t l e t r e e , and low s c r u b . 

The f o r m a t i o n c o m p r i s e s s a n d y c l a y s t o n e , b r o w n o r bluff q u a r t z s a n d s t o n e , and f ine 
p e b b l e c o n g l o m e r a t e w i t h a s u b o r d i n a t e m a t r i x of f ine sand o r c l a y . T h e r e i s u s u a l l y a 
f e r r u g i n o u s q u a r t z s a n d s t o n e at o r n e a r the b a s e . The f o r m a t i o n i s g e n e r a l l y m o t t l e d 
o r a n g e - b r o w n and c r e a m ; the m o t t l i n g i s due to b l e a c h i n g a d j a c e n t to n e a r - v e r t i c a l t u b u l e s , 
up to 1 c m i n d i a m e t e r , f i l l e d w i t h o f f -wh i t e c l a y . T h e t u b u l e s a r e i n t e r p r e t e d a s r o o t 
c a v i t i e s w h i c h w e r e f i l l e d w i t h c l a y w h e n the wood d e c o m p o s e d . The n e a r b y s a n d s t o n e w a s 
p r o b a b l y b l e a c h e d by h u m i c a c i d f o r m e d dur ing the d e c o m p o s i t i o n of the w o o d . 

T h e S e l l h e i m F o r m a t i o n i s h o r i z o n t a l . It i s p o o r l y b e d d e d , but v a g u e c r o s s - b e d d i n g 
w a s no ted in a f e w p l a c e s . The m a x i m u m o b s e r v e d t h i c k n e s s i s 10 f e e t . 
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T A B L E 7 : SUMMARY OF OLIVINE B A S A L T INTRUSIONS 

Loca t ion D i m e n s i o n s R e l i e f Host Rock R e m a r k s 

1 4 6 O 4 0 » 0 n E ; 19°54»S 1 4 c h s x l O c h s 20 ft R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x 

Si tuated on s t r o n g e a s t - w e s t faul t 

1 4 6 ° 4 0 ' E ; 1 9 ° 5 3 ' S 2 3 c h s x 1 6 c h s 1 0 - 1 5 ft ) 

146°38>42"E; 1 9 ° 5 2 ' 3 0 " S 

1 4 6 0 3 6 » E ; 1 9 ° 5 3 , 3 2 M S 

3 c h s d i a m e t e r 

7 c h s x 5 c h s 

5 ft 

1 - 2 ft 

) 
) 
) 

Found by d e t a i l e d m a p p i n g in 1966; not s h o w n 
on m a p 

1 4 6 ° 2 7 , 5 4 f f E ; 1 9 ° 5 2 ' 5 2 " S 2 4 c h s x 1 7 c h s 50 ft ft On m a j o r N W - t r e n d i n g fault 

1 4 6 ° 2 4 ' 0 0 " E ; 1 9 ° 4 8 , 3 6 " S 2 0 c h s x 1 5 c h s 40 ft ft On s a m e faul t a s a b o v e 

1 4 6 ° 2 3 ' 0 0 " E ; 19°47>43"S 1 5 c h s x 7 c h s 10 ft ft tt tt tt tt tt 

1 4 6 ° 1 7 ' 1 2 " E ; 1 9 ° 4 6 ' 2 8 " S 4 0 c h s x 3 0 c h s 400 ft R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x and Fann ing 
R i v e r Group 

A r t h u r s P e a k . S e g r e g a t i o n s of o l i v i n e . P h e n o ­
c r y s t s of g r e e n g l a s s y p y r o x e n e up to 15 m m 
a c r o s s 

146°29>27"E; 1 9 ° 4 5 W S 3 3 c h s x 2 5 c h s 50 ft R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x 

Surface f low s t r u c t u r e p r e s e r v e d in p l a c e s . 
P o s s i b l y r e m a i n s of a double o r i f i c e 

1 4 6 ° 3 1 ' 3 " E ; 1 9 ° 4 3 ' 3 " S 3 2 c h s x 2 8 c h s 200 ft ft P y r o x e n e s i m i l a r to that at A r t h u r s P e a k 

1 4 6 ° 1 4 ' 0 n E ; 1 9 0 2 S ' 3 6 " S 8 5 c h s x 2 5 c h s 2 0 - 3 0 ft P a l l Mal l A d a m e l l i t e and 
i t s c o n t a c t w i th A r g e n ­
t ine M e t a m o r p h i c s and 
G a m e Hil l B e d s 

B l u e b e r r y H i l l s . Low m e s a ( 2 0 - 3 0 ' ) f o r m e d by 
thin (4 -6 ' ) b a s a l t f low. C i r c u l a r f r a c t u r e p a t t e r n s , 
10 ft d i a m e t e r , p r o b a b l y r e l a t e d to e f f u s i o n p o i n t s 

1 4 6 0 1 2 ' 1 2 " E ; 1 9 ° 2 0 ' 4 5 " S l O c h s d i a m e t e r 100 ft A r g e n t i n e M e t a m o r p h i c s 

1 4 6 ° 0 1 ' 1 2 " E ; 19°02>Q5"S l O c h s x 7 c h s 15 ft O w e e n e e Gran i t e ) 

145°40>E; 1 9 ° 5 , 8 f , S 1 5 c h s x 9 c h s 0 - 1 5 ft 
) 

H e l l s Gate Rhyo l i t e ) 
(Sybil Group) ) 

Found by d e t a i l e d m a p p i n g in 1967; not s h o w n on 
m a p 

1 4 6 ° 3 8 ' E ; 1 9 ° 4 2 , S P o s s i b l y 20 ft 
th ick 

- E l l e n v a l e B e d s A s i l l c o n f o r m a b l e w i th a r e n i t e s of E l l e n v a l e 
B e d s ; d i p s SSE at about 65 



T h e s u r v i v a l of i r o n o x i d e s in the f e r r u g i n o u s s a n d s t o n e n e a r t h e b a s e s u g g e s t s that 
t h e s e d i m e n t s h a v e not b e e n s u b j e c t e d t o l a t e r i t i c w e a t h e r i n g , and if t h i s i s s o t h e y a r e 
p r e s u m a b l y y o u n g e r than the C a m p a s p e B e d s . 

T h e f o r m a t i o n c o n t a i n s s m a l l f r a g m e n t s o f s i l i c i f i e d wood . T h e r e m a i n s of D i p r o t o -
d o n t u s , r e p o r t e d b y J a c k (1879a) n e a r G i l g u n y a h h o m e s t e a d in the C h a r t e r s T o w e r s S h e e t 
a r e a , w e r e p r o b a b l y found i n s e d i m e n t s b e l o n g i n g to the S e l l h e i m F o r m a t i o n . 

T h e f o r m a t i o n m a y r e p r e s e n t h i g h - l e v e l d e p o s i t s a l o n g the B u r d e k i n R i v e r and i t s 
t r i b u t a r i e s . At S e l l h e i m , the f o r m a t i o n i s about 110 f e e t a b o v e the p r e s e n t s t r e a m b e d , but 
i n the Hann C r e e k a r e a i t i s not s o h i g h . 

T h e S e l l h e i m F o r m a t i o n r e s t s n o n c o n f o r m a b l y o n the R a v e n s w o o d G r a n o d i o r i t e C o m ­
p l e x , and i s p r o b a b l y y o u n g e r than the C a m p a s p e B e d s . Its r e l a t i o n s h i p to the Nul la B a s a l t 
i s unknown, but i t l i e s at a h i g h e r e l e v a t i o n than the b a s a l t n e a r the c o n f l u e n c e of Hann C r e e k 
and the B u r d e k i n R i v e r , and i t a p p e a r s that the f o r m a t i o n m a y h a v e b e e n d i s s e c t e d b y the 
B u r d e k i n R i v e r b e f o r e the r i v e r c h a n n e l w a s f i l l e d b y a f low dated at 1.1 m . y . It i s t e n t a ­
t i v e l y r e g a r d e d a s P l i o - P l e i s t o c e n e in a g e . 

T o o m b a B a s a l t (Qt) 

O l i v i n e b a s a l t c r o p s out nor th of T o o m b a h o m e s t e a d , and e x t e n d s n o r t h e a s t b e t w e e n 
L o l w o r t h and F l e t c h e r C r e e k s . T h e b a s a l t h a s a d i s t i n c t i v e p a t t e r n on a i r - p h o t o g r a p h s . It 
w a s n a m e d the T o o m b a B a s a l t b y T w i d a l e (1956) , who r e c o g n i z e d i t a s the y o u n g e s t f l o w 
i n the N u l l a P r o v i n c e . T h e b a s a l t i s v e s i c u l a r , and r o p y s u r f a c e s a r e p r e s e r v e d in p l a c e s . 
C o l l a p s e d l a v a t u n n e l s and p r e s s u r e r i d g e s a r e c o m m o n , and the s u r f a c e of the f l o w i s 
e x t r e m e l y r o u g h and i m p a s s a b l e to v e h i c l e s . 

T h e e r u p t i o n c e n t r e i s in the Hughenden S h e e t a r e a , 25 m i l e s w e s t of the s o u t h w e s t e r n 
c o r n e r of the T o w n s v i l l e S h e e t a r e a . T h e b a s a l t f l ow t a p e r s in w id th n o r t h e a s t f r o m t h e 
e r u p t i o n c e n t r e , and e v e n t u a l l y f o r m s a n a r r o w r i b b o n p a r a l l e l to the B u r d e k i n R i v e r i n the 
l o w e r L o l w o r t h C r e e k a r e a , and n e a r T h e R o c k s . T h e T o o m b a B a s a l t i s c o v e r e d b y s c r u b , 
but no s o i l h a s y e t b e e n f o r m e d o n the f low. It d a m m e d m a n y of the s m a l l s t r e a m s in the 
a r e a , and d i a t o m a c e o u s e a r t h ( Q l ) w a s d e p o s i t e d in m a n y of the l a k e s . It h a s a v e r y y o u t h ­
ful a s p e c t , and the l a c k of e r o s i o n and s o i l c o v e r s u g g e s t that i t i s probab ly R e c e n t . K / A r 
d a t i n g s u g g e s t s that the T o o m b a B a s a l t i s no o l d e r than 1 0 0 , 0 0 0 y e a r s (Appendix) . It i s 
s i m i l a r to the K i n r a r a B a s a l t (White , 1 9 6 3 , 1965) i n the E i n a s l e i g h S h e e t a r e a . 

B e a c h D e p o s i t s (Qr) 

A d i s c o n t i n u o u s b e l t of f i x e d c o a s t a l d u n e s up to 2 m i l e s w i d e b o r d e r s the c o a s t l i n e 
b e t w e e n C l e v e l a n d B a y and t h e m o u t h of B l u e w a t e r C r e e k . T h e d u n e s a r e o l d s t r a n d l i n e s , 
and a r e s e l d o m o v e r 10 f e e t a b o v e the i n t e r t i d a l f l a t s . 

M a i t l a n d (1892) d e s c r i b e d a b e a c h - r o c k in the l i t t o r a l z o n e on M a g n e t i c I s land . T h e 
d e p o s i t s a r e f o r m e d of s h e l l d e b r i s c e m e n t e d b y c a l c i u m c a r b o n a t e , and a r e t o o s m a l l to b e 
s h o w n o n the m a p . S i m i l a r d e p o s i t s , n o w b e i n g e r o d e d , w e r e no ted o n A c h e r o n I s land j u s t 
n o r t h of the S h e e t a r e a . A p u m i c e b e a c h , s i m i l a r to that d e s c r i b e d by Mai t land o n M a g n e t i c 
I s l a n d , w a s no ted o n the n o r t h e a s t e r n s i d e of C a p e C l e v e l a n d , j u s t wi th in the A y r S h e e t 
a r e a ( P a i n e e t a l . , 1 9 7 0 ) . 

A l l u v i u m and C o l l u v i u m (Qa) 

D e p o s i t s of a l l u v i u m u p to 50 f e e t th i ck b o r d e r m a n y of the m a i n s t r e a m s . T h e t h i c k e s t 
d e p o s i t s o c c u r a l o n g the B u r d e k i n R i v e r and in the l o w e r r e a c h e s of i t s t r i b u t a r i e s . T h e y 
c o n s i s t m a i n l y of g r e y s i l t . T h e d e p o s i t s a r e w e l l s t r a t i f i e d , and s i g n s of o l d s o i l p r o f i l e s 
r e m a i n i n s o m e of the o l d e r o n e s . T h e o l d e s t d e p o s i t s a long K e e l b o t t o m C r e e k and t h e 
F a n n i n g R i v e r a r e u s u a l l y m o t t l e d by i r o n o x i d e s . 
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In the c o a s t a l l o w l a n d s t h e r e a r e e x t e n s i v e a l l u v i a l d e p o s i t s w h i c h g r a d e into c o l l u v i u m 
n e a r the foot of the c o a s t a l s c a r p s . M o s t of the w e d g e s of s c r e e w h i c h f o r m p a r t of the 
c o l l u v i u m h a v e b e e n s t a b i l i z e d by v e g e t a t i o n . M o s t of the d e p o s i t s a r e b e i n g d i s s e c t e d b y 
p r e s e n t - d a y s t r e a m s , and the on ly a r e a s of a c t i v e d e p o s i t i o n a r e in the d e l t a s of the c o a s t a l 
s t r e a m s and in the l i t t o r a l z o n e a long the c o a s t . 

T h e t h i c k n e s s of the d e p o s i t s on the c o a s t a l p la in i s unknown. J a c k (1886c) h a s r e c o r d e d 
up to 109 f e e t of 'drift in b o r e s in the Stuart C r e e k a r e a ' ; he (1879a) r e c o r d e d the p r e s e n c e 
of Unio and d e c a y e d m a m m a l i a n r e m a i n s in the d e p o s i t s , and a s s i g n e d a p o s t - T e r t i a r y a g e 
to t h e m . 

Sand and So i l (Qs) 

Much of the low c o u n t r y b e t w e e n Mount Bodd ing ton and G a i n s f o r d h o m e s t e a d i s c o v e r e d 
b y r e s i d u a l s a n d and s a n d y s o i l d e r i v e d f r o m the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , S e l l ­
h e i m F o r m a t i o n , C a m p a s p e B e d s , and u n m a p p e d l a t e r i t i z e d T e r t i a r y s e d i m e n t s . 

F a r t h e r n o r t h , n e a r D o t s w o o d , t h e r e a r e r i s e s c o v e r e d wi th s o i l and p e b b l y and c o b b l y 
r u b b l e . The s e d i m e n t s a p p e a r to b e o l d e r than the a l l u v i u m a long K e e l b o t t o m C r e e k . T h e 
p e b b l e s and c o b b l e s c o n s i s t m a i n l y of quartz o r q u a r t z i t e , s i m i l a r to t h o s e in the S e l l h e i m 
F o r m a t i o n , and the r u b b l e m a y b e the e r o d e d r e s i d u e of b e d s e q u i v a l e n t to the S e l l h e i m 
F o r m a t i o n . T h e abundance of s i l i c i f i e d w o o d in the p e b b l e - c o b b l e f r a c t i o n a l s o s u g g e s t s that 
t h e y w e r e d e r i v e d f r o m the S e l l h e i m F o r m a t i o n . 

Other s o i l and p e b b l e - c o v e r e d a r e a s o c c u r b e t w e e n the L i t t l e and G r e a t Star R i v e r s , 
and w e s t of the G r e a t Star R i v e r . T h e c o a r s e r f r a c t i o n i s conf ined m a i n l y to the a r e a b e t w e e n 
the two r i v e r s a b o v e t h e i r c o n f l u e n c e o r n o r t h w e s t of C o r n e r C r e e k , w h e r e the s t r e a m s 
d e s c e n d i n g f r o m the C o a n e R a n g e a r e c h e c k e d b e f o r e e n t e r i n g the G r e a t S t a r R i v e r . F a r t h e r 
w e s t and s o u t h w e s t , m o s t of the u n d e r l y i n g r o c k s a r e m a s k e d b y d e e p s o i l . 

S T R U C T U R E 

One of the m o s t n o t a b l e s t r u c t u r a l f e a t u r e s in the T o w n s v i l l e h i n t e r l a n d i s the w e l l 
d e v e l o p e d fault s y s t e m . T h e fau l t ing h a s a f f ec ted a l l r o c k s r a n g i n g f r o m P r e c a m b r i a n to 
M e s o z o i c ( ? ) , and in the C h a r t e r s T o w e r s S h e e t a r e a fau l t ing h a s a l s o a f f e c t e d C a i n o z o i c 
s t r a t a . The p r o g r e s s i v e s t a b i l i z a t i o n of the r e g i o n i s d e m o n s t r a t e d b y t h e d i f f e r e n t t y p e s of 
f o l d s found, b y the d e c r e a s e in t h e d e g r e e of m e t a m o r p h i s m of the y o u n g e r r o c k s , and b y 
the c h a n g e in the d e p o s i t i o n a l e n v i r o n m e n t s in w h i c h the y o u n g e r b e d s w e r e l a i d down. 

T h e b e d s m a p p e d a s P r e c a m b r i a n o r e a r l y P a l a e o z o i c h a v e b e e n i s o c l i n a l l y f o l d e d , 
and the d e v e l o p m e n t of s h e a r c l e a v a g e h a s i m p o s e d a s t r o n g v e r t i c a l o r n e a r - v e r t i c a l 
s c h i s t o s i t y o n the r o c k s . F l o w fo ld ing and m i n e r a l s e g r e g a t i o n in p l a c e s s u g g e s t d y n a m i c 
m e t a m o r p h i s m at m o d e r a t e to h igh t e m p e r a t u r e s and p r e s s u r e s . B e d d i n g i s g e n e r a l l y 
u n r e c o g n i z a b l e , and the o r d e r of s u p e r p o s i t i o n i s unknown. Indiv idual fo ld c l o s u r e s c a n 
g e n e r a l l y not b e r e c o g n i z e d . T h e s a m e i s t r u e of the C h a r t e r s T o w e r s M e t a m o r p h i c s , w h i c h 
a r e probab ly C a m b r i a n o r e a r l y O r d o v i c i a n , but the Kirk R i v e r B e d s , w h i c h a r e b e l i e v e d 
t o b e the s a m e a g e , a r e not s o s e v e r e l y fo lded o r m e t a m o r p h o s e d . T h i s m a y b e b e c a u s e 
t h e y w e r e intruded b y the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x at a h i g h e r c r u s t a l l e v e l . 

T h e S i l u r o - D e v o n i a n s e d i m e n t s h a v e b e e n c r u m p l e d into n u m e r o u s s m a l l fo lds , c o m m o n ­
l y wi th a n e a r - v e r t i c a l p l u n g e , in w h i c h d i p s a r e m o d e r a t e to s t e e p , and bedd ing i s s t i l l 
r e c o g n i z a b l e . The f o l d s a r e u s u a l l y s i m i l a r , and f r a c t u r e c l e a v a g e i s w e l l d e v e l o p e d . T h e 
s u c c e s s i o n h a s a p p a r e n t l y b e e n fo lded into a b r o a d s y n c l i n o r i u m of w h i c h o n l y p a r t of t h e 
s o u t h e a s t l i m b a p p e a r s in the T o w n s v i l l e S h e e t a r e a . Ind iv idua l fo ld c l o s u r e s c a n b e 
r e a d i l y ident i f i ed . T h e S i l u r o - D e v o n i a n s e d i m e n t s w e r e a p p a r e n t l y l a i d down on a r a p i d l y 
s u b s i d i n g s e a f l o o r . T h e y w e r e not m e t a m o r p h o s e d when r e g i o n a l l y f o l d e d in the e a r l y 
D e v o n i a n o r l a t e S i l u r i a n . 
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T h e D e v o n o - C a r b o n i f e r o u s s e d i m e n t s h a v e b e e n f o l d e d into a n u m b e r of i r r e g u l a r b a s i n s 
and d o m e s ; d i p s a r e g e n t l e t o m o d e r a t e , and indiv idual fo ld c l o s u r e s a r e r e a d i l y d i s c e r n i b l e . 
T h e a x i a l t r e n d s of the c l o s u r e s a r e v a r i a b l e , but t h e y a p p e a r to b e c l o s e l y r e l a t e d to the 
p r o x i m i t y of the u n d e r l y i n g b a s e m e n t of g r a n i t e and m e t a m o r p h i c s . T h e D e v o n o - C a r b o n i f e r -
o u s s e d i m e n t s h a v e a l s o b e e n f a u l t e d , p a r t i c u l a r l y n e a r the b a s e m e n t , w h e r e d i p s a r e 
g e n e r a l l y s t e e p e r , and the f o l d s t i g h t e r . 

In the l a t e Middle to U p p e r C a r b o n i f e r o u s s t r a t a , w h i c h a r e conf ined to i s o l a t e d a r e a s 
b o u n d e d b y f a u l t s , f o ld ing a p p e a r s to b e m u c h m o r e open . 

L i t t l e i s known of the s t r u c t u r e of the P e r m o - C a r b o n i f e r o u s s e q u e n c e , but i t s g e n e r a l 
s t r u c t u r a l s t y l e a p p e a r s to b e s i m i l a r to that of the Upper C a r b o n i f e r o u s s t r a t a . B o t h the 
U p p e r C a r b o n i f e r o u s and t h e P e r m o - C a r b o n i f e r o u s r o c k s w e r e la id down i n an e p i c o n t i n e n ­
t a l e n v i r o n m e n t . T h e d e v e l o p m e n t of fo ld s t r u c t u r e s in t h e m w a s probab ly r e l a t e d to d i f f e r ­
e n t i a l m o v e m e n t s in the b a s e m e n t . T h e m o v e m e n t s m a y h a v e b e e n S a x o n i c i n t y p e (de S i t t e r , 
1 9 5 6 , p. 4 6 4 ) . 

T h e g e n t l y undulat ing a t t i tude of the C o l l o p y F o r m a t i o n i s p r o b a b l y due to s l i g h t d i f f e r ­
e n t i a l m o v e m e n t d u r i n g upl i f t . S t e e p e r d i p s o c c u r n e a r f a u l t s . F a u l t i n g c o n t i n u e d throughout 
the C a i n o z o i c , a s i n d i c a t e d , f o r e x a m p l e , by the l o c a t i o n of b a s a l t p l u g s a l o n g o l d f a u l t s . 

T h e C a i n o z o i c g e o l o g i c a l h i s t o r y i s s u m m a r i z e d in T a b l e 6. 

F a u l t i n g h a s p l a y e d an i m p o r t a n t r o l e in the d e f o r m a t i o n of the l a t e P a l a e o z o i c r o c k s . 
T w o m a i n d i r e c t i o n s c a n b e r e c o g n i z e d : o n e t r e n d s s o u t h e a s t and s w i n g s to e a s t - w e s t 
n e a r the c o a s t , the o t h e r t r e n d s e a s t - n o r t h e a s t . T h e d i s p l a c e m e n t s a l o n g t h e f a u l t s a r e w e l l 
d i s p l a y e d in the D e v o n o - C a r b o n i f e r o u s s e d i m e n t s . Apparent h o r i z o n t a l d i s p l a c e m e n t s of 
u p t o 12 m i l e s ( e . g . , H e l l H o l e G o r g e ) and apparent v e r t i c a l m o v e m e n t s of 1 5 , 0 0 0 to 2 0 , 0 0 0 
f e e t c a n b e i n f e r r e d in p l a c e s . 

One of the m a i n s t r u c t u r e s f o r m e d b y the s o u t h e a s t e r l y fault s y s t e m i s the Sybi l G r a b e n 
i n the O w e e n e e G r a n i t e , s o u t h w e s t of E w a n , in w h i c h the Sybi l Group i s p r e s e r v e d . T h e m o v e ­
m e n t s o n the f a u l t s bounding the g r a b e n a p p e a r to h a v e b e e n m a i n l y v e r t i c a l . T h e p a r a l l e l 
s u b s i d i a r y f a u l t s o u t s i d e the g r a b e n in the O w e e n e e G r a n i t e h a v e b e e n the l o c i of i n t r u s i o n 
of q u a r t z - f e l d s p a r p o r p h y r y d y k e s . T h e Sybi l G r o u p s e d i m e n t s h a v e b e e n d i s t u r b e d n e a r the 
bound ing f a u l t s , and m a y b e a downfau l ted r e m n a n t of a o n c e m o r e e x t e n s i v e s e q u e n c e . 

T h e A l e x Hi l l S h e a r Z o n e t r e n d s w e s t f r o m H o r s e C a m p Hi l l to M a r m y C r e e k . T h e 
z o n e r a n g e s f r o m 1 1/2 to 4 m i l e s in w id th , and the d e g r e e of s h e a r i n g i s v a r i a b l e . W h e r e 
t h e s h e a r z o n e c u t s the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , p h y l l o n i t e , s c h i s t , and g n e i s s 
h a v e b e e n d e v e l o p e d , a s f o r e x a m p l e , at A l e x H i l l * , in the h i l l s 3 m i l e s f a r t h e r w e s t , and 
s o u t h of M i n g e l a Bluff. T h e s h e a r z o n e a p p e a r s to b e d i s p l a c e d o r t r u n c a t e d b y a p o s t -
T o u r n a i s i a n n o r t h w e s t e r l y fau l t e x t e n d i n g f r o m E x l e y to K e e l b o t t o m C r e e k . T h e e a s t - w e s t 
f a u l t s d i s p l a c i n g the C o l l o p y F o r m a t i o n a r e p r o b a b l y c o n t r o l l e d by the s h e a r d i r e c t i o n , and 
i n d i c a t e that t h e s h e a r w a s s t i l l a l i n e of w e a k n e s s , at l e a s t to M e s o z o i c t i m e . T e r t i a r y 
m o v e m e n t s p r o b a b l y o c c u r r e d a l o n g the A l e x Hi l l S h e a r Z o n e d u r i n g upl i f t of the c o a s t a l 
r a n g e s . T h e s h e a r z o n e i s p r o b a b l y o n e of the f e a t u r e s c o n t r o l l i n g the d i s t r i b u t i o n o f m i n e r ­
a l i z a t i o n w e s t w a r d f r o m G r a s s Hut to S a l a s s i d i n g , F a n n i n g , and M a r m y C r e e k . 

S t r u c t u r e s A s s o c i a t e d wi th the L a t e P a l a e o z o i c G r a n i t e s 

S o m e of the l a t e P a l a e o z o i c g r a n i t e s have s t r o n g l y c u r v i l i n e a r b o u n d a r i e s , w h i c h s u g ­
g e s t s that t h e y m a y h a v e b e e n i n t r u d e d into r i n g f r a c t u r e s . 

B o t h the t r e n d of the g r a n i t i c b e l t s and the o r i e n t a t i o n of ind iv idua l g r a n i t i c b o d i e s 
g e n e r a l l y c o r r e s p o n d w i t h the m a j o r fault d i r e c t i o n s ; f o r e x a m p l e , the O w e e n e e Gran i t e 

* A l e x Hi l l i s not s h o w n o n the m a p . It i s the h i l l 896 f e e t a b o v e s e a l e v e l 1 m i l e south 
of E m u C a m p D a m . 
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t r e n d s n o r t h e a s t and the c o a s t a l r a n g e g r a n i t i c b e l t n o r t h w e s t . W h e r e p r e f e r r e d o r i e n t a t i o n s 
a r e apparent in the s e p a r a t e i n t r u s i o n s of the c o a s t a l b e l t t h e y a r e g e n e r a l l y e i t h e r n o r t h ­
w e s t o r n o r t h e a s t . 

In the C l a r k e R i v e r S h e e t a r e a , the M i d d l e D e v o n i a n l i m e s t o n e and P r e c a m b r i a n m e t a ­
m o r p h i c r o c k s a r e s e p a r a t e d b y an e a s t - n o r t h e a s t e r l y fault . T h e e a s t e r l y p r o j e c t i o n of t h i s 
fau l t c o r r e s p o n d s r o u g h l y w i t h the a x i a l r e g i o n of the O w e e n e e G r a n i t e , s u g g e s t i n g that t h e 
g r a n i t e w a s e m p l a c e d a l o n g a m a j o r z o n e of w e a k n e s s e x t e n d i n g f r o m the h e a d of the G r e g ­
o r y R i v e r e a s t - n o r t h e a s t t o w a r d s P a l u m a . A l though t h e r e i s no e v i d e n c e to s u g g e s t that 
t h e l i m e s t o n e s of the B r o k e n R i v e r F o r m a t i o n n e a r C r a i g i e o u t s t a t i o n and t h o s e of t h e 
B u r d e k i n F o r m a t i o n n e a r L a r o o n a h a v e b e e n d i s p l a c e d f r o m e a c h o t h e r b y a s t r i k e - s l i p 
m o v e m e n t of 75 m i l e s , n e v e r t h e l e s s i t i s p o s s i b l e that s o m e a n c i e n t and m a j o r l i n e a m e n t 
e x i s t e d , a l o n g w h i c h m o v e m e n t h a s o c c u r r e d , and w h i c h m a y h a v e i n f l u e n c e d the l o c a t i o n 
of the B r o k e n R i v e r E m b a y m e n t and the B u r d e k i n B a s i n . 

ECONOMIC GEOLOGY 

M i n e r a l d e p o s i t s a r e w i d e l y d i s t r i b u t e d in the T o w n s v i l l e S h e e t a r e a , but t o t a l p r o d u c ­
t i o n i s r e l a t i v e l y s m a l l . T h e m o s t i m p o r t a n t a r e the t in d e p o s i t s in the K a n g a r o o H i l l s 
M i n e r a l F i e l d , and the l i m e s t o n e q u a r r i e d at C a l c i u m . A ful l a c c o u n t of the e c o n o m i c g e o l ­
o g y i s b e i n g p r e p a r e d by K.R. L e v i n g s t o n , D i s t r i c t G e o l o g i s t at C h a r t e r s T o w e r s . 

T i n 

Unti l r e c e n t l y , w h e n l a r g e - s c a l e q u a r r y i n g of l i m e s t o n e b e g a n at C a l c i u m , t h e annual 
v a l u e of the t in c o n c e n t r a t e s p r o d u c e d e x c e e d e d that of a l l o t h e r m i n e r a l s . 

Al l the t in o c c u r r e n c e s c a n b e r e l a t e d to the L o w e r C a r b o n i f e r o u s g r a n i t e s (330 m . y . ) . 
M o s t o f the t in h a s b e e n w o n f r o m l o d e s , s o m e of w h i c h a r e in the s e d i m e n t s and m e t a m o r ­
p h i c s ad jacent to the g r a n i t e s . S m a l l e r a m o u n t s h a v e b e e n o b t a i n e d f r o m the d e e p l e a d s at 
W a v e r l e y , w h e r e s t a n n i f e r o u s g r a v e l s o c c u r at the b a s e of T e r t i a r y s a n d s t o n e w h i c h o v e r ­
l i e s g r a n i t e and i s o v e r l a i n by T e r t i a r y (?) b a s a l t . Only a l i t t l e h a s b e e n d e r i v e d f r o m R e c e n t 
a l l u v i a l d e p o s i t s . 

T h e m a i n p r o d u c i n g a r e a i s s t i l l about Oaky C r e e k and Running R i v e r in the s o u t h e r n 
p a r t of the K a n g a r o o H i l l s M i n e r a l F i e l d . T i n h a s a l s o b e e n p r o d u c e d at w i d e l y s c a t t e r e d 
l o c a l i t i e s in t h e O w e e n e e G r a n i t e s o u t h w e s t of the Sybi l G r a b e n . 

M o s t of the o r e s h o o t s a r e s m a l l p i p e s o r l e a d e r s in f i s s u r e l o d e s . At t h e S a r d i n e 
m i n e , the l a r g e s t p r o d u c e r , the o r e b o d i e s a r e n e a r - v e r t i c a l and t a b u l a r , and c o n s i s t of 
n u m e r o u s c l o s e l y s p a c e d l e n s e s . P r o d u c t i o n i n r e c e n t y e a r s h a s b e e n m a i n l y f r o m a p i p e 
at the n o r t h e r n end of the w o r k i n g s . T h e p r e s e n c e of s e p a r a t e s h o o t s of c a s s i t e r i t e and 
s t a n n i t e - c a s s i t e r i t e o r e s u g g e s t s that t h e r e m a y h a v e b e e n two p h a s e s of t in m i n e r a l i z a t i o n . 

M o s t of the o r e p r o d u c e d i s c a s s i t e r i t e , e x c e p t at the S a r d i n e m i n e , w h i c h a l s o p r o d u c e s 
t i n - c o p p e r c o n c e n t r a t e w i t h a h igh c o n t e n t of s t a n n i t e . 

P r o d u c t i o n h a s f luc tuated c o n s i d e r a b l y s i n c e the f i e l d w a s f i r s t w o r k e d f o r t in in 1 8 8 3 , 
m a i n l y o w i n g to c h a n g e s i n the p r i c e of t i n , the s m a l l s i z e and d i s c o n t i n u i t y of the o r e b o d i e s , 
and the p o o r a c c e s s to the f i e l d unti l 1937 . T h e annual produc t ion of the f i e l d h a s a v e r a g e d 
1 0 0 t o n s of c o n c e n t r a t e , but p r o d u c t i o n h a s v a r i e d g r e a t l y f r o m y e a r to y e a r . 

T o t a l p r o d u c t i o n f r o m the K a n g a r o o H i l l s M i n e r a l F i e l d i s about 8300 t o n s of c a s s i t e r ­
i t e c o n c e n t r a t e and 220 t o n s of s t a n n i t e c o n c e n t r a t e . The f i e l d e x t e n d s into the I n g h a m S h e e t 
a r e a , but m o s t of the p r o d u c t i o n h a s c o m e f r o m the s o u t h e r n par t of the f i e l d in the T o w n s ­
v i l l e S h e e t a r e a . P r o d u c t i o n f r o m the T i n v a l e a r e a i s about 675 t o n s of c o n c e n t r a t e , m o s t l y 
f r o m the D a i n t r e e m i n e . 
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T u n g s t e n 

W o l f r a m h a s b e e n m i n e d in s e v e r a l a r e a s , notab ly in the O l l e r a d i s t r i c t . T h e d e p o s i t s 
o c c u r in l a t e P a l a e o z o i c g r a n i t e and quartz p o r p h y r y and in the a d j a c e n t Running R i v e r 
M e t a m o r p h i c s and E w a n B e d s . T h e a s s o c i a t e d m i n e r a l s i n c l u d e m o l y b d e n i t e , f l u o r s p a r , 
g a r n e t , and c h a l c o p y r i t e . 

At O l l e r a the d e p o s i t s o c c u r in p i p e s ; e l s e w h e r e t h e y o c c u r a s p i p e - l i k e s h o o t s o r 
l e a d e r s a s s o c i a t e d w i t h s h e a r s , f r a c t u r e s , o r j o i n t s . T h e g a n g u e i s u s u a l l y quar tz o r 
c h l o r i t e o r bo th . A l l u v i a l d e p o s i t s h a v e a l s o b e e n w o r k e d in the O l l e r a d i s t r i c t . 

P r o d u c t i o n h a s b e e n s p o r a d i c , and f i g u r e s f o r the l a t e 1 8 0 0 ' s and e a r l y 1 9 0 0 ' s a r e i n ­
c o m p l e t e . T o t a l p r o d u c t i o n s i n c e 1899 i s about 526 t o n s of w o l f r a m c o n c e n t r a t e ( inc luding 
b i s m u t h s u l p h i d e and o x i d e ) . About 290 t o n s of t h i s c a n b e c r e d i t e d to the O l l e r a d i s t r i c t , 
w h e r e t h e B e l l e Vue m i n e w a s the l a r g e s t p r o d u c e r . T h e r e m a i n i n g 236 t o n s c a m e f r o m 
v a r i o u s s m a l l d e p o s i t s in the K a n g a r o o H i l l s M i n e r a l F i e l d . A m o n g t h e s e the I s a b e l , w i t h 
a p r o d u c t i o n of about 70 t o n s of c o n c e n t r a t e , w a s o n e of the m o r e i m p o r t a n t m i n e s . 

C o p p e r 

C o p p e r m i n e r a l i z a t i o n i s w i d e s p r e a d , but m o s t of i t i s a s s o c i a t e d wi th d e p o s i t s w o r k e d 
p r i m a r i l y f o r o t h e r m i n e r a l s , no tab ly t in . The m i n e r a l i z a t i o n g e n e r a l l y a p p e a r s to b e r e ­
l a t e d to l a t e P a l a e o z o i c g r a n i t e s and p o r p h y r i e s , but t h e c o p p e r m i n e r a l i z a t i o n in t h e 
a n d e s i t i c l a v a s of the P e r c y C r e e k V o l c a n i c s ( C o p p e r m i n e C r e e k ) i s of unknown o r i g i n . 
T h e m o s t i m p o r t a n t m i n e s w o r k e d m a i n l y for c o p p e r i n c l u d e the Mount T h e c k l a and T r u e 
B l u e in t h e E w a n B e d s , the Kennedy and G r e a t N o r t h e r n * in the S tar B e d s , the R i o T i n t o 
i n D e v o n o - C a r b o n i f e r o u s s e d i m e n t s ( D - C ) , and the M a c a u l a y g r o u p in the O w e e n e e G r a n i t e . 
A l l t h e d e p o s i t s , e x c e p t the G r e a t N o r t h e r n , of w h i c h l i t t l e i s k n o w n , c o n s i s t o f s m a l l 
v e i n s o r s h o o t s i n f i s s u r e l o d e s . None of t h e m w a s p a y a b l e b e l o w the z o n e of o x i d a t i o n 
and s l i g h t s e c o n d a r y e n r i c h m e n t w h i c h g e n e r a l l y e x t e n d e d to a depth of 100 to 150 f e e t , and 
m o s t o f t h e m a i n w o r k i n g s d id not g o b e l o w t h i s l e v e l . D e e p e r w o r k i n g s at the Mount 
T h e c k l a m i n e e n c o u n t e r e d c h a l c o p y r i t e , but no p a y a b l e p r i m a r y s u l p h i d e b o d i e s w e r e 
found. T h r e e d i a m o n d d r i l l h o l e s put down by the D e p a r t m e n t of M i n e s i n 1 9 6 2 at R i o 
T i n t o a l s o f a i l e d to l o c a t e a p p r e c i a b l e m i n e r a l i z a t i o n b e l o w the n e a r - s u r f a c e c o p p e r o r e s . 

T h e p r i n c i p a l m i n e r a l s in the o r e m i n e d w e r e a z u r i t e , m a l a c h i t e , c u p r i t e , and b o r n -
i t e , t o g e t h e r w i t h a r g e n t i f e r o u s g a l e n a and s p h a l e r i t e . P r o d u c t i o n i s unknown, but i t i s 
u n l i k e l y to h a v e e x c e e d e d 5 0 0 t o n s of o r e a v e r a g i n g about 20 p e r c e n t c o p p e r . 

R a r e d i s s e m i n a t e d c h a l c o p y r i t e w a s o b s e r v e d in a g r a n i t i c n e t - v e i n e d c o m p l e x ( P - M g ) 
at t h e s u m m i t of Mount S tuar t d u r i n g the c o u r s e of t h i s s u r v e y . 

Gold 

P a r t of the T o w n s v i l l e S h e e t a r e a i s inc luded i n the C h a r t e r s T o w e r s and R a v e n s w o o d 
G o l d and M i n e r a l F i e l d s , but g o l d p r o d u c t i o n h a s b e e n s m a l l . T h e m a i n m i n i n g c e n t r e s 
and t y p e s of d e p o s i t s a r e l i s t e d i n T a b l e 8. 

T h e G r a s s Hut and F a n n i n g d e p o s i t s , l i k e t h o s e of C h a r t e r s T o w e r s and R a v e n s w o o d , a r e 
a s s o c i a t e d w i t h the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . In the o t h e r c e n t r e s , the g o l d 
m i n e r a l i z a t i o n a p p e a r s to b e r e l a t e d to l a t e P a l a e o z o i c i n t r u s i v e s i n D e v o n i a n s e d i m e n t s . 

* R . D . J a c k (1879a) r e c o r d s the o c c u r r e n c e of the G r e a t N o r t h e r n m i n e in the S tar 
B e d s , but d o e s not g i v e i t s l o c a l i t y ; i t i s b e l i e v e d to h a v e b e e n n e a r the Kennedy m i n e . 
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T A B L E 8 : SUMMARY OF GOLD MINING AREAS 

Mining C e n t r e M i n e s Country Rock 
M i n e r a l i z i n g 

A g e n t 
T y p e of D e p o s i t 

A s s o c i a t e d 
M i n e r a l s 

Main 
P r o d u c t i o n 

Y e a r s 

en 

P i c c a d i l l y 

F a r F a n n i n g 

Mount S u c c e s s 

G o l d e n V a l l e y 

P i c c a d i l l y P . C . 
P i c c a d i l l y No . 1W 

S e v e r a l m i n e s on 
t h r e e m a i n l i n e s 
of l o d e 

Mount S u c c e s s 

U. D e v o n i a n s a n d ­
s t o n e and s h a l e (Dud) 

U. D e v o n i a n s e d i ­
m e n t s (Dud) and l a t e 
P a l a e o z o i c p o r p h y r y 
(not shown on map) 

Late P a l a e o z o i c 
p o r p h y r y (?) ( C - P h ) 

P o r p h y r y ( C - P h ) and Late P a l a e o z o i c 
F a n n i n g R i v e r Group porphyry of Mount 

S u c c e s s ( C - P h ) 

G o l d e n V a l l e y P . C F e l s i t e ( C - P h ) and Late P a l a e o z o i c 
G o l d e n V a l l e y B l o c k R a v e n s w o o d G r a n o - p o r p h y r i e s and 

" " No. I E d i o r i t e C o m p l e x f e l s i t e of Mount 
" 1 1 No . 1W S u c c e s s ( C - P h ) 
" 1 1 No . 2W 

Quartz r e e f P y r i t e 1 8 9 4 - 1 9 0 9 

(a) Quartz l e a d e r s in s t e e p l y P y r i t e , a r - 1 8 9 5 - 1 9 0 8 
dipping f e l s i t e d y k e s s e n o p y r i t e , 

and r a r e 
(b) Gent ly dipping s t o c k w o r k s c h a l c o p y r i t e 

Contact r e p l a c e m e n t 

Quartz r e e f with f e l s i t e 
hang ingwal l and g r a n i t e 
foo twa l l 

P y r i t e and 1 8 9 5 - 1 9 0 6 
s p h a l e r i t e 

P y r i t e and 1 8 9 8 - 1 9 0 7 
s p h a l e r i t e 1 9 2 2 - 1 9 3 4 

G r a s s Hut 

F a n n i n g / S a l a s 
s i d i n g 

N u m e r o u s m i n e s on 
s e v e r a l l o d e s 

N u m e r o u s m i n e s on 
s e v e r a l l o d e s 

R a v e n s w o o d G r a n o ­
d i o r i t e C o m p l e x 

R a v e n s w o o d G r a n o ­
d i o r i t e C o m p l e x 

Late a c i d p h a s e of 
bathol i th 

Late a c i d p h a s e of 
bathol i th 

Quartz r e e f s in f i s s u r e s (?) 

(a) Quartz r e e f s in f i s s u r e , 
e . g . , R o s e of A l l a n d a l e 

(b) P i p e - l i k e body of g r e i s -
e n i z e d g r a n o d i o r i t e , e . g . 
W e l c o m e 

1 8 8 7 - 1 8 9 5 

P y r i t e , g a l - 1 8 9 0 - 1 9 0 0 
e n a , s p h a l - S o m e r e v i v a l 
e r i t e , a r g e n - 1 9 3 0 - 1 9 4 0 
t i f e r o u s t e t -
r a h e d r i t e , and 
c h a l c o p y r i t e 



Gold i s a l s o known to o c c u r at B u n k e r s Hi l l ( R a v e n s w o o d G r a n o d i o r i t e C o m p l e x and 
K i r k R i v e r B e d s ) , H o r s e C a m p C r e e k ( R a v e n s w o o d G r a n o d i o r i t e C o m p l e x ) , Mount S q u a r e -
p o s t and M a g n e t i c I s l and ( u p p e r m o s t C a r b o n i f e r o u s g r a n i t e ) , Mount E l l i o t ( L o w e r P e r m i a n 
g r a n i t e ) , Ponto (Argent ine M e t a m o r p h i c s ) , and S ix M i l e o r A r g e n t i n e E x t e n d e d ( u p p e r ­
m o s t C a r b o n i f e r o u s g r a n o d i o r i t e ) . 

T o t a l p r o d u c t i o n of g o l d in the S h e e t a r e a h a s b e e n l o w , but r e t u r n s s e p a r a t e f r o m 
t h o s e for the R a v e n s w o o d and C h a r t e r s T o w e r s F i e l d s a r e not a v a i l a b l e . 

S i l v e r - L e a d 

S i l v e r h a s b e e n w o r k e d in s i l v e r - l e a d d e p o s i t s in l i m e s t o n e of the Ewan B e d s at B o n n y -
b r o o k C r e e k , 2 m i l e s n o r t h - n o r t h w e s t of E w a n , and in the A r g e n t i n e M e t a m o r p h i c s , G a m e 
H i l l B e d s , and l a t e P a l a e o z o i c g r a n o d i o r i t e at A r g e n t i n e . S i l v e r - l e a d - c o p p e r d e p o s i t s w e r e 
w o r k e d at S t o c k y a r d C r e e k in 1 8 9 2 (Mai t land , 1893) , but the l o c a t i o n i s unknown. 

At B o n n y b r o o k C r e e k , the d e p o s i t s a r e c o n t a c t - m e t a m o r p h i c l o d e s r e l a t e d to l a t e 
P a l a e o z o i c p o r p h y r y ( C - P h ) in t rud ing l i m e s t o n e . T h e A r g e n t i n e d e p o s i t s a r e f i s s u r e l o d e s . 

About 5 0 , 0 0 0 o z of s i l v e r w e r e p r o d u c e d in the Kangaroo H i l l s M i n e r a l F i e l d , and a 
s m a l l quant i ty w a s ob ta ined a s a b y - p r o d u c t of go ld m i n i n g in the R a v e n s w o o d and C h a r t e r s 
T o w e r s f i e l d s . T h e p r o d u c t i o n of l e a d i s n e g l i g i b l e . 

D r P .J . S t e p h e n s o n ( p e r s . c o m m . ) h a s r e p o r t e d the o c c u r r e n c e of c h l o r i t i c a l t e r a t i o n 
z o n e s 1 foot w i d e i n g r a n i t i c r o c k n e a r the h e a d of M a j o r C r e e k , in the Mount E l l i o t s t o c k 
( P - M g ) ; the z o n e s have c o r e s of v e i n quartz w h i c h c o n t a i n s p y r i t e and m i n o r g a l e n a . 

Iron 

Iron o r e d e p o s i t s a r e known at W i l l e t t s Knob, n e a r Mount M o s s n o r t h of E w a n ; 3 m i l e s 
n o r t h e a s t of L a r o o n a h o m e s t e a d ; and 3 m i l e s s o u t h w e s t of Mount F l a g s t o n e , n e a r W o o d s t o c k . 
T h e W i l l e t t s Knob and W o o d s t o c k o c c u r r e n c e s a r e c o n t a c t - m e t a s o m a t i c d e p o s i t s a s s o c i ­
a t e d w i t h l i m e s t o n e in the E w a n B e d s and F a n n i n g R i v e r G r o u p r e s p e c t i v e l y . T h e i r o n 
m i n e r a l i z a t i o n i s p r o b a b l y r e l a t e d to l a t e P a l a e o z o i c g r a n i t e s . T h e L a r o o n a d e p o s i t s o c c u r 
in c a l c i t e - a c t i n o l i t e s c h i s t of the A r g e n t i n e M e t a m o r p h i c s , and a r e a l s o p r o b a b l y r e l a t e d 
to l a t e P a l a e o z o i c g r a n i t e . T h e c h i e f m i n e r a l s a r e m a g n e t i t e at W i l l e t t s Knob, and m a g n e t i t e 
and h e m a t i t e at W o o d s t o c k and L a r o o n a . 

Only the W o o d s t o c k d e p o s i t h a s b e e n w o r k e d ; to ta l p r o d u c t i o n i s s m a l l and h a s b e e n 
u s e d in the m a n u f a c t u r e of c e m e n t at S tuart ; the output in 1967 w a s 1840 t o n s . 

L i m e s t o n e 

L i m e s t o n e d e p o s i t s h a v e b e e n w o r k e d n e a r C a l c i u m and R e i d R i v e r . P r o d u c t i o n i s f r o m 
l i m e s t o n e in the F a n n i n g R i v e r G r o u p and f r o m ' e a r t h l i m e ' , w h i c h h a s a p p a r e n t l y b e e n 
f o r m e d b y w e a t h e r i n g of the a n d e s i t i c a g g l o m e r a t e s in the E l l e n v a l e B e d s . 

T h e l i m e s t o n e w a s burnt to m a k e q u i c k - l i m e f o r u s e in the g o l d - c y a n i d i n g p l a n t s at 
C h a r t e r s T o w e r s , and h a s a l s o b e e n u s e d in s u g a r m i l l s , f o r a g r i c u l t u r a l p u r p o s e s , and 
f o r the m a n u f a c t u r e of c e m e n t . A f t e r t h e v i r t u a l c e s s a t i o n of c y a n i d i n g in C h a r t e r s T o w e r s 
about the t i m e of the 1 9 1 4 - 1 8 w a r , product ion w a s e r r a t i c unt i l the N o r t h A u s t r a l i a n 
C e m e n t C o m p a n y b e g a n p r o d u c t i o n in 1 9 5 5 . S i n c e then output h a s g r a d u a l l y i n c r e a s e d : in 
1 9 6 7 p r o d u c t i o n of l i m e s t o n e f o r c e m e n t w a s 1 3 1 , 9 1 2 t o n s , and f o r burnt l i m e 4 8 9 4 t o n s . 
P r o d u c t i o n of e a r t h l i m e w a s 2 3 7 2 t o n s . 

V e r y l a r g e q u a n t i t i e s of l i m e s t o n e a r e a v a i l a b l e in the F a n n i n g R i v e r G r o u p n e a r F a n ­
n i n g R i v e r , B u r d e k i n D o w n s , and L a r o o n a h o m e s t e a d s . 

76 



C l a y 

C lay h a s b e e n q u a r r i e d in the Q u a t e r n a r y a l l u v i u m n o r t h of T o w n s v i l l e f o r the m a n u ­
f a c t u r e of b r i c k s s i n c e about 1960 . T h e m a i n produc t ion i s f r o m Kurukan, w h e r e 1 1 , 0 3 5 
t o n s w a s p r o d u c e d in 1967 . 

C l a y - s h a l e f o r the m a n u f a c t u r e of c e m e n t i s q u a r r i e d at P a r t i n g t o n , n e a r Stuart . In 
1 9 6 7 , p r o d u c t i o n w a s 2 7 , 5 0 5 t o n s . 

A g g r e g a t e and Road Meta l 

N u m e r o u s q u a r r i e s about T o w n s v i l l e w o r k the l a t e P a l a e o z o i c g r a n i t e s and v o l c a n i c s 
f o r a g g r e g a t e and r o a d m e t a l , but no p r o d u c t i o n f i g u r e s a r e a v a i l a b l e . 
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A P P E N D I X : ISOTOPIC AGE DETERMINATIONS FROM THE TOWNSVILLE 1 : 2 5 0 , 0 0 0 S H E E T AREA 

B y A.W. W E B B 

Rock Unit o r S h e e t A r e a ANU M i l i t a r y G r i d R e f e r e n c e Rock Type M a t e r i a l Method A g e 
R e m a r k s 

i Map S y m b o l S p e c i m e n N o . A c c e s s i o n No . E . N. A n a l y s e d . / .m.y.) 
R e m a r k s 

i 

T o o m b a B a s a l t E 5 5 / 1 4 / 8 4 GA 5 7 6 9 4 1 3 2 0 0 2 5 1 3 6 0 0 Ol iv ine b a s a l t Whole r o c k K / A r + 0 . 1 0 
t» ti 85 GA 5 7 7 0 4 1 5 9 0 0 2 5 1 3 6 0 0 tt tt tt tt tt + 0 . 1 0 
ti tt 9 0 GA 5 7 7 5 4 1 6 3 0 0 2 5 1 3 5 0 0 tt tt tt tt tt + 0 . 1 0 

Nul la B a s a l t 10 GA 5 5 6 3 4 2 5 1 0 0 2 5 0 9 1 0 0 tt tt tt tt tt 1 .14 ) S a m e f low 
tt tt 1 1 GA 5 5 6 4 4 2 4 6 0 0 2 5 0 9 6 0 0 tt tt tt tt tt 1 . 1 0 ) 
tt it 1 2 GA 5 5 6 5 4 1 7 1 0 0 2 5 1 1 9 0 0 tt tt it tt tt 2 . 4 0 
tt tt 13 GA 5 5 6 6 4 0 0 8 0 0 2 5 2 2 5 0 0 tt tt tt tt tt 1 . 3 2 U n d e r l i e s E 5 5 / 1 4 / 1 4 
tt tt 14 GA 5 5 6 7 4 0 0 6 0 0 2 5 2 2 5 0 0 tt tt tt it tt 1 .29 P r o b a b l y s a m e f low 

a s E / 5 5 / 1 4 / 5 3 , 7 3 , 

7 4 , 7 5 , 9 1 
tt tt 5 2 GA 5 5 6 8 4 1 1 6 0 0 2 5 1 2 5 0 0 tt tt tt tt tt 2 . 2 7 , 2 . 3 7 Same* f low a s E 5 5 / 

1 4 / 1 2 
tt tt 5 3 GA 5 5 6 9 4 0 2 9 0 0 2 5 1 8 3 0 0 tt tt tt tt tt 1 .28 
1! tt 5 6 GA 5 5 7 6 4 0 9 9 0 0 2 5 0 7 3 0 0 tt tt tt tt tt 1 .29 
tt It 73 GA 5 7 5 6 3 5 6 7 0 0 2 5 3 5 5 0 0 tt tt tt it tt 1 .34 
tt tt 74 GA 5 7 5 7 tt tt tt tt tt tt it 1 . 28 
tt tt 75 GA 5 7 5 8 tt tt tt tt tt tt tt 1 .26 
tt tt 77 GA 5 7 6 0 3 5 8 6 0 0 2 5 3 5 4 0 0 tt tt tt tt tt 1 .43 
tt tt 78 GA 5 7 6 1 3 5 3 2 0 0 2 5 4 1 1 0 0 tt tt tt tt tt 3 . 9 5 
tt tt 79 GA 5 7 6 2 3 5 3 5 0 0 2 5 4 4 2 0 0 n tt tt tt tt 4 . 1 1 
tt tt 80 GA 5 7 6 3 3 5 4 4 0 0 2 5 4 2 9 0 0 tt tt tt tt tt 4 . 3 4 
tt It 8 1 GA 5 7 6 4 3 4 8 8 0 0 2 5 3 3 9 0 0 tt tt tt tt tt 1 . 2 5 , 1 . 2 7 
tt tt 83 GA 5 7 6 6 3 4 7 1 0 0 2 5 3 5 9 0 0 tt tt tt tt tt 4 . 4 5 
II tt 9 1 GA 5 7 7 6 4 1 4 3 0 0 2 5 1 3 5 0 0 tt tt tt tt tt 1 .25 

P - M g 6 0 GA 5 7 3 2 4 9 6 1 0 0 2 5 9 5 3 0 0 A d a m e l l i t e B i o t i t e K / A r 2 8 0 

C - P g 23 GA 5 7 2 5 4 5 5 4 0 0 2 5 6 9 9 0 0 tt tt tt 2 7 7 
tt 26 GA 5 7 3 0 4 4 4 7 0 0 2 5 6 5 3 0 0 G r a n o d i o r i t e tt tt 2 7 7 
it tt tt tt tt tt Hornblende tt 2 8 2 
tt 2 8 GA 5 7 2 9 4 4 2 6 0 0 2 5 6 4 7 0 0 tt B i o t i t e tt 2 8 0 
tt 39 GA 5 5 8 8 4 3 1 9 0 0 2 6 1 6 5 0 0 Grani t e Whole r o c k R b / S r * L i e s ton O w e e n e e 

G r a n i t e i s o c h r o n 



C - P b 5 GA 5 5 3 5 4 2 9 2 0 0 2 5 7 2 0 0 0 G r a n o d i o r i t e B i o t i t e K / A r 2 7 7 

19 GA 5 7 3 1 4 5 4 3 0 0 2 5 7 4 7 0 0 tt it tt 2 8 4 
tt tt tt it tt Hornblende tt 2 7 9 

24 GA 5 7 2 6 4 5 0 5 0 0 2 5 6 9 5 0 0 tt B i o t i t e tt 2 9 0 

2 9 GA 5 7 2 8 4 5 0 4 0 0 2 5 7 4 0 0 0 tt ti tt 2 8 2 

29 GA 5 7 2 8 4 5 0 4 0 0 2 5 7 4 0 0 0 tt n tt 2 9 0 

3 0 GA 5 7 2 7 4 5 3 3 0 0 2 5 7 1 4 0 0 tt it tt 2 8 6 
tt tt tt tt tt B i o t i t e tt 2 8 4 

P a l l Mal l A d a m e l l i t e 1 8 GA 5 5 3 3 4 1 8 9 0 0 2 5 5 7 7 0 0 A d a m e l l i t e it tt 2 8 3 
O w e e n e e G r a n i t e 7 GA 5 5 8 4 4 1 9 0 0 0 2 6 0 2 0 0 0 G r a n i t e Whole Rock R b / S r * 

t! U 15 GA 5 5 8 5 3 5 1 8 0 0 2 5 8 0 0 0 0 tt tt tt tt * 
tf ft 16 GA 5 5 8 6 3 5 3 0 0 0 2 5 7 8 3 0 0 tt tt tt tt * 
tl tt 17 GA 5 2 8 4 3 8 4 7 0 0 2 5 8 4 0 0 0 tt tt tt tt * 
tf ff tt tt tt tt tt B i o t i t e K / A r 3 0 0 
ft tf 3 8 GA 5 5 8 7 4 0 9 9 0 0 2 6 1 6 7 0 0 tt Whole r o c k R b / S r * 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x ( S - D r ) 1 GA 5 2 8 3 4 5 6 5 0 0 2 5 2 4 1 0 0 G r a n o d i o r i t e B i o t i t e K / A r 4 2 0 

tf ft tt Tl ff 4 4 GA 5 2 7 4 4 7 3 2 0 0 2 5 1 1 4 0 0 tt tt tt 4 4 0 
tf tl ft ff tf tf ft tt tt tt Hornblende ft 4 2 0 
tt tf ff ff tf tt tt tt tt tt Whole r o c k R b / S r * 
tt tf ft tf ft 4 7 GA 5 7 9 8 4 7 6 4 0 0 2 5 0 5 5 0 0 D i o r i t e tt tt tt 
ff tt tt tf tt 5 9 GA 5 7 0 2 4 3 0 7 0 0 2 4 9 9 8 0 0 F o l i a t e d 

a d a m e l l i t e 

tt tt ft 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x (S -Da) 4 6 GA 5 5 9 9 4 7 5 2 0 0 2 5 0 7 5 0 0 Grani t e tt tt tt * 

tt tt tt tt tt 4 8 GA 5 6 0 0 4 8 5 7 0 0 2 5 0 3 7 0 0 A d a m e l l i t e tt tt tt 

tt tt tt tt tt 4 9 GA 5 7 0 1 4 8 8 5 0 0 2 5 0 4 2 0 0 tt tt tt tt 

A r g o n l o s s f r o m 
t h i s s a m p l e ; cf. 
R b / S r age 

) K / A r a g e s a r e 
) m i n i m a ; c f . R b / S r 
) a g e 

L i e s on 3 9 4 i 3 0 m . y . 
i s o c h r o n wi th 
s p e c i m e n s f r o m 
C h a r t e r s T o w e r s 
S h e e t area 

F o o t n o t e s : (1) The a n a l y t i c a l e r r o r in indiv idual K / A r d e t e r m i n a t i o n s i s - 3 p e r c e n t , u n l e s s o t h e r w i s e s t a t e d 

(2) R b / S r i s o c h r o n s : * 3 3 0 t 7 m . y . ; f£ 4 5 4 1 3 0 m . y . 

(3) Owing to an o v e r s i g h t , s o m e of the i s o t o p i c dat ing s p e c i m e n l o c a l i t i e s have not been p r i n t e d on the m a p . 



R e f e r e n c e 

+ 

Geological boundary 

Anticlinal axis 

Synclinal axis 

Fault 

Where location of boundaries, faults and folds is approximate, 
line is broken; where inferred, queried; where concealed, 
boundaries and folds are dotted, faults are shown by short dashes 

Relative horizontal movement on fault 

Lineament (air-photo interpretation) 

Approximate boundary of shear zone 

Strike and dip of strata 

Horizontal strata 

Vertical strata 

D / p < / 5 ° 

ir-photo interpretation 
Dip 15° — 45° 

Trend 

Joints 

Platy flow, inclined 

- A - Platy flow, vertical 

I—i Vertical cleavage 

."> Strike and dip of foliation 

-f- Vertical foliation 
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Strike and dip of joint 

-h- Vertical joint 

6 Fossil locality, general 
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<J Plant fossil locality 

@72 Specimen collected for Isotopic dating 
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f-felslte, g-granite, microgranite, ob-ollvine basalt, 
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\ Prospect 
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X Quarry 

X Alluvial workings 
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— Road 
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® Airport 
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