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SOUTH AUSTRALIA 

O'DONOGHUE'S CASTLE COPPER PROSPECT, BALCANOONA STATION 
Ou t s ide hundreds, ou t s i d e count ie s 

Pas t o r a l Shee t 11S 
- M i n e r a l c la ims 1+606/1+607; - E. and V. McGrath -

ABSTRACT 

I r r e g u l a r o x i d i s e d ore bod ie s up to about 3 f t . t h i c k , 
conta in ing copper carbonates , quartz , s p h a e r o c o b a l t i t e (cobalt: 
carbonate; and wad (hydrated manganese o x i d e ) , occupy shear 
zones p a r a l l e l wi th bedding, and crush zones acros s the bedding. 
There are a l s o many v e i n s of barren quartz or jasper a s s o c i a t e d 
with, i ron o x i d e s . The hos t rocks are a s h a t t e r e d d o l o m i t i c 
sequence over ly ing the equ iva l en t of the Copley Quartz i t e (Burra 
Group), and l y i n g w i t h i n the Paralana f a u l t zone , 9g- m i l e s e a s t 
of north from Balcanoona H.S. 

Winzes should be sunk or deepened and r i s e s cont inued 
No. 1 and No. 2 a d i t s . Deep trenches should be b l a s t e d acros s 

i h e d i s turbed zone a t the southern end of the c r e s t of the r i d g e . 

INTRODUCTION 

O'Donoghue's C a s t l e mine was opened up about 1900. 

Except f o r p r o s p e c t i n g i n 1907, 1917 and 1918, the prospec t 

r e c e i v e d l i t t l e a t t e n t i o n u n t i l the p r e s e n t operators took out 

two UO acre c la ims i n l a t e 196U. Between December 10th and 

December 12th , 1961+, surveyor B. F r o s t c a r r i e d out a s t a d i a 

survey and the w r i t e r i n v e s t i g a t e d t h e , g e o l o g y around the o l d 

mine. A f u r t h e r examination was made by the w r i t e r accompanied 

by Mr. E. McGrath on February 3rd and February i+th, 1965. 

1 

LOCATION AND ACCESS 

The o l d mine l i e s on the n o r t h - e a s t e r n f l a n k s of the 

F l i n d e r s Range, 9w m i l e s north of Balcanoona head s t a t i o n which 

i s 1+05 mi l e s north of Ade la ide , and 62 mi l e s by way of a good 

graded road due e a s t of Copley. About 8 mi l e s north of Balcan-

oona along the d i r t road to Arkaroola H . S . , a track l eads n o r t h -

west a long the southern s i d e of a f e n c e , pas s ing through a gate 

in the S t a t e vermin-proof f e n c e one mi l e from the t u r n - o f f . In 
! 

a' v e h i c l e wi th l+-wheel dr ive i t i s p o s s i b l e to dr ive beyond the 



end of the "track f o r % mi le over a h i l l and along the "bee, ••..I' a 

small creek t o the windmil l a t O'Donoghue's C a s t l e w e l l , and 

thence through a g a t e s o u t h - e a s t of the windmil l t o the south -

e a s t e r n peg of MC U606, about 300 yds . f a r t h e r to the n o r t h - w e s t . 

The walkings are on the c r e s t and s l o p e s of a s t e e p 

n o r t h - e a s t e r l y trending r idge r i s i n g about 200 f e e t above creek 

l e v e l . 

GEOGRAPHY .1 
The country c o n s i s t s of n o r t h - e a s t e r l y s t r i k i n g l i n e s 

of d i s s ec t ed , h i l l s forming the e a s t e r n f o o t h i l l s of the F l i n d e r s 

Range, f l a n k e d t o the e a s t by g r a v e l - s t r e w n f l a t s i n t e r r u p t e d by 

low escarpments (See P l a t e s 1 and 2 ) . The p l a i n i s p a r t of the 

depres s ion i n which l i e s the s a l t pan of Lake Frome, about 25. 

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

The c l imate i s a r i d with an average annual r a i n f a l l 

>elow 10 i n s ; There may be long per iods of drought i n t e r s p e r s e d i 
wi th f a l l s i n the winter months which may be t o r r e n t i a l . The 

creeks are g e n e r a l l y dry and f l o w only during heavy r a i n , the 

water qu ick ly f l o o d i n g through the g r a v e l p l a i n towards Lake 

Frome. 

. HISTORY OF MINING AND DEVELOPMENT 

The e a r l i e s t record i s conta ined i n an e x t r a c t from 

p. report made i n 1900 by an I n s p e c t o r of Mines and quoted by 

Prown (1908 , p . 108 ) , Two a d i t s had a lready been out and a 

dumber of opencuts and trenches had been excavated a long the 

s t r i k e of the d i s turbed zone. According to the mine manager 

a l i t t l e over 66 tons of ore w i t h an average va lue of £ 5 / 1 W -

per ton had been s o l d t o the E. and A. Copper Co. , of which 30 

tons contained ra ther more than 2% c o b a l t . Average ore was 

s a i d t o carry 2 oz . to 8 oz . of s i l v e r and 1 dwt. t o 2 dwt. of i • 

g o l d per ton . Samples (mainly from the upper opencut) assayed 

from t o 2 7 c o p p e r . 



A departmental report i n 1902 commented that work-was 

almost a t a s t a n d s t i l l owing t o the low p r i c e f o r copper and i 
the h i g h c o s t of t ranspor t . A report i n 1907 noted b r i e f l y that 

the property had r e c e n t l y been taken up aga in . There was some 

a c t i v i t y i n 1917 and 1918 (Mining Reviews 27* 28) a f t e r which 

time there i s no record of any p r o s p e c t i n g b e f o r e the p r e s e n t 

c la imholders pegged the property in 196^4-. 

GENERAL GEOLQGY 

The r e g i o n a l geo logy i n t h i s d i s t r i c t has been mapped ' 

by R.P. Coats , a f t e r pre l iminary work by Crawford ( 1 9 6 3 ) , Mawson 

and-o thers . The h o s t rocks a t the mine are the lower part of the 

Burra Group (Torrens ian S e r i e s of the P r o t e r o z o i c Adelaide 

System). The beds s t r i k e t o the n o r t h - e a s t with n o r t h - w e s t e r l y 

d ips and form the lower units on the southern limb of a major 

f a u l t e d s y n c l i n e whose a x i s trends south of west from a p o i n t 

near Arkaroola H . S . , about 5 mi l e s t o the n o r t h - e a s t . The 

prospect l i e s between two n o r t h - e a s t e r l y s t r i k i n g f a u l t s which 

are part of the Paralana f a u l t zone , an important s t r u c t u r e on the 

pas tern s i d e of the F l i n d e r s Range. Another p a r a l l e l f a u l t 

appears t o run along the borders of the Range near the l i n e o f ; 

the vermin-proof f e n c e , about \ mi le e a s t of the mine. On the 

e a s t e r n s i d e of the f a u l t , h igher Marinoan (Wilpena Group) beds 

have been brought i n t o j u x t a p o s i t i o n w i t h S t u r t i a n (Umberatana 

Group) rocks which are themselves f a u l t e d a g a i n s t the Burra Group 

sequence on which the prospec t l i e s . 

A bed of hard p a l e arkose or q u a r t z i t e forms oraggy 

r i d g e s and h i l l o c k s a t the p r o s p e c t . R.P. Coats ( p e r s . comm.) 

cons iders that i t i s e q u i v a l e n t t o the Copley Quartz i t e e l sewhere 

i n the F l i n d e r s Range. The sequence may t h e r e f o r e be d iv ided 

as f o l l o w s : -< : 

3 . Do lomi t i c sequence 

i 2 . Copley Quartz i t e e q u i v a l e n t 

f 1 . Muds t o n e , sha le and s i l t s tone wi th bands . 
of do lomite . 



-U--

1. The lowest beds a t the mine are a s u c c e s s i o n of 

Jiard b l u e - g r e y , grey and g r e e n i s h - g r e y laminated ca lcareous 

mudstone, s i l t s t o n e and f i n e ca lcareous q u a r t z i t e with bands of 

dolomite . A specimen taken about 50 f t . below the Copley 

Quartz i te e q u i v a l e n t was descr ibed by the p e t r o l o g i s t as a 

mudstone which has undergone low grade metamorphism and p o s s i b l y 

conta ins c o r d i e r i t e ovo ids . (Appendix I , Specimen TS 15391) . 

2 . Copley Quartz i te e q u i v a l e n t 

The format ion ranges i n t h i c k n e s s from about 1+0 f t . 

t o at . l e a s t 120 f t . and c o n s i s t s of pa l e grey and buf f co loured 
V 

f i n e t o medium grained arkose and q u a r t z i t e which are g e n e r a l l y 

s h a t t e r e d and j o i n t e d . An i n t e r e s t i n g f e a t u r e i s the presence . 

pf s m a l l - s c a l e graded bedding revea led i n t h i n s e c t i o n (Appendix 

I , TS 15392) . 

3 . Do lomi t i c sequence 

The arkose or q u a r t z i t e i s o v e r l a i n by a t h i c k 

do lomi t i c sequence extending beyond the western boundary of the 

pla ims. The beds inc lude a l t e r n a t i o n s of ye l lowish-brown weath-

ered dolomite or do lomi t i c l i m e s t o n e j d o l o m i t i c s i l t s t o n e and 

f i n e arkose , bands of b l u e - g r e y and g r e e n i s h sha le and laminated 

p i l t s t o n e . There are s c a t t e r e d beds of f i n e p a l e q u a r t z i t e . 
! In the northern part of MC l+606, the equ iva len t 

of the Copley Quartz i te i s succeeded by laminated s h a l e , s i l t -

btone and f i n e q u a r t z i t e wi th bands of dolomite becoming more 

abundant upwards, so p a s s i n g i n t o the main do lomit ic sequences . 

Specimens of do lomi t i c arkose and dolomite are 

descr ibed i n Appendix I , TS 15393 and TS 15390. 
i ' v 

ECONOMIC GEOLOGY 

M i n e r a l i s a t i o n 

The ore i s u s u a l l y a porous s laggy gossan of g o e t h i t e . 

( i r o n oxide) wi th i n f i l l i n g s and e n c r u s t a t i o n s of the copper 
i _ 

, carbonates malachite and a z u r i t e ; and c h r y s o c o l l a (copper 

s i l i c a t e ) . (See Appendix 1 , Specimens TS 15391+-15399J 
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TS 1514.38-15UUQ) o The lode mater ia l i n No. 1 a d i t i s dusted 

with b lack powder which i s probably wad (hydrated manganese 

oxide) (TS 15U38). Pink s p h a e r o c o b a l t i t e forms co l lo form bands 

on a g o e t h i t e boxwork i n the winze in the opencut above No. 1 

a d i t (TS 1 5 W ) . 

The copper and iron, minera l s have been formed by the 

o x i d a t i o n of p y r l t e and c h a l c o p y r i t e . An a l t e r e d l imes tone taken 

from the dump o u t s i d e the south-western workings c o n t a i n s p y r i t e 

rep laced by g o e t h i t e (TS 15395) . In another specimen from the 

same dump, c h a l c o p y r i t e has been a l t e r e d t o c h a l c o c i t e and a 

l i t t l e c o v e l l i t e (TS 15U39). 

Thus i t i s l i k e l y that cha lcopyr i t e i n the o x i d i s e d 

zone decomposed i n t o iron ox ide , and copper su lphate which 

reac ted with carbonates i n the country rock or with carbonate- : 

bearing s o l u t i o n s to produce malachite and a z u r i t e . Chrysocol la 

was probably formed by the r e a c t i o n of copper sulphate w i t h 

s i l i c a - b e a r i n g f l u i d s . The o r i g i n of the wad i s u n c e r t a i n . The 

manganese may have o r i g i n a l l y been i n the form of disseminated 1 

manganese carbonate or oxide i n the do lomit ic rocks , l a t e r con-

centrated as c o l l o i d a l s o l u t i o n s by m i n e r a l i s i n g f l u i d s during 

the formation of the ore b o d i e s , or there may have been mangan-

i f e r o u s carbonates i n the ore b o d i e s subsequent ly o x i d i s e d and 

hydrated. No primary c o b a l t minerals have been reported . 

There are two p o s s i b i l i t i e s : e i t h e r the s p h a e r o c o b a l t i t e was 

produced by the o x i d a t i o n of a c o b a l t su lphide suoh as c o b a l t i t e 

(CoAsS) or l i n n a e l t e ( C o j S ^ ) ; or (more l i k e l y ) that i t was 

der ived from f i n e l y d i v i d e d c o b a l t oxide i n t i m a t e l y a s s o c i a t e d 

with the manganese ox ide . 

In p l a c e s , secondary chalcedonic quartz has encrus ted 

a z u r i t e , as f o r example i n the opencut above No. 1 a d i t (TS 15M+0). 

M i n e r a l i s a t i o n was probably a s s o c i a t e d with the 

Paralalia f a u l t system, thought t o have been p a r t of the e a r l y 

Pa laeozo ic d ias trophism, but the o r i g i n of the minerals i n 

t h i s reg ion i s n o t c l e a r . Woodmansee and Johnson (1956) recorded 

b o r n i t e i n v e s i c l e s i n the pre-Burra Group Wooltana v o l c a n i c s 



near Arkaroola , though i t does not n e c e s s a r i l y f o l l o w that the 

minerals were introduced "by the l a v a s . Most mineral d e p o s i t s 

i n the d i s t r i c t appear to l i e on or near the Paralana f a u l t s 

and other d i s l o c a t i o n s (Crawford, 1963, P i g . 5) and the possib-r 

f l i t y remains that there may have "been some r e - m o b i l i s a t i o n and 

concentra t ion of minerals a long the f a u l t s during lower Palaeozoic 
* ; 1 
t imes . The n e a r e s t outcrops of lower Pa laeozo ic g r a n i t i c 

i n t r u s i o n s are a t l e a s t 10 mi le s t o the north . Sprigg (19U5) 
i 
po in ted out that uranium, copper minera l s , manganese and quartz 

were apparent ly emplaced i n Ter t iary t imes a long the Paralana i 
f a u l t f a r t h e r north and a l s o i n the Mount Pa in ter d i s t r i c t . The 

p a t t e r n of ore g e n e s i s may thus have been complex; a major 

c o n t r o l appears t o have been the presence of major f a u l t s , shear 

z o n e s , and favourable s t r a t i g r a p h i c a l h o r i z o n s . 

The zone of o x i d a t i o n i s a t l e a s t 130 f t . below sur face 

i n No, 2 a d i t , and was probably formed by the lowering of the • 

water - tab le s i n c e l a t e P l i o c e n e or e a r l y P l e i s t o c e n e u p l i f t and 

b l o c k - f a u l t i n g of the F l i n d e r s Range, 

Xofleg 

At O'Donoghue's Cas t l e p r o s p e c t , the minerals occur as 

i r r e g u l a r concentra t ions w i t h i n l odes up to about 3 f t . wide 

p a r a l l e l wi th bedding, as1 f o r example i n No. 1 and No. 2 a d i t s . 

Coatings and impregnations of malachite are a l s o p r e s e n t i n 

f r a c t u r e s and f i s s u r e s s t r i k i n g between s o u t h - w e s t e r l y and n o r t h -

w e s t e r l y . There are many barren quartz ve ins p a r a l l e l with 

b idding and i n d i s turbed zones . Most of the v e i n s and l o d e s 

occur i n the do lomi t i c sequence over ly ing the Copley Q u a r t z i t e . 

The southern part of the r idge on MC U606 i s s h a t t e r e d . The; 

" summit c o n s i s t s of f errug inous dolomite r i d d l e d wi th v e i n s and 

s t r i n g e r s of barren milky or reddi sh quartz . The "igneous rock" 

recorded by Brown (1908, p . 108) i s incLurated f errug inous 
\ I 

\dolomite (See Appendix I , Specimen TS 15390) . S p e c t r o g r a p h s 

a n a l y s e s of the rock i n d i c a t e d 3000 p a r t s per m i l l i o n of copper 

and only UO p.p .m. of c o b a l t (Appendix I I , Report AN 1 3 9 0 / 6 5 ) . 
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While much of the l:.wcr part of the do lomi t i c sequence 

has been d i s t u r b e d , r i d d l e d w i t h quartz v e i n s and impregnated 

wi th i r o n , i t should be regarded as a s h a t t e r zone wi th l o c a l 

concentra t ions of copper and c o b a l t minera l s , ra ther than as a 

continuous l o d e . The ore body opened up i n No. 2 a d i t could be 

the downward e x t e n s i o n of the outcrop at the top of the r i d g e , 

but that i n No. 1 a d i t i s probably a separate d e p o s i t . The 

apparent absence of copper minerals north of the opencut near 

the top of the r idge could be. due to l e a c h i n g . 

Workings 

No. 1 Adi t 

The a d i t i s 78 f t . long c r o s s c u t a long a bear ing of 

310° (magnet ic ) . The p o r t a l i s cut i n laminated dark grey anql 

b l u e - g r e y s i l t s t o n e and f i n e q u a r t z i t e , wi th a band of conglom-

e r a t e c o n s i s t i n g of rounded pebbles of grey q u a r t z i t e i n an i l l -

s o r t e d g r i t t y matr ix . The conglomerate has been d i s p l a c e d about 

1 f t . by a smal l f a u l t s t r i k i n g e a s t of north w i t h a dip of 

67° t o the s o u t h - e a s t . 

At 62 f t . from the p o r t a l , the beds pass up i n t o hard 

f i n e grey dolomite wi th bands of arkose , carry ing small s c a t t e r e d 

b l e b s of malach i t e . The lode was i n t e r s e c t e d a t 69 f t . and con-

s i s t s of up t o about 18 i n s . of i ron ox ide , d i s seminated 

a z u r i t e , malachi te and c h r y s o c o l l a p a r a l l e l wi th bedding wi th 

a w e s t e r l y dip of 55° . (See Appendix I , Specimens TS 15396/15397) 

The lode p inches out towards the end of the south drive which 

i s 30 f t . l ong . Near the a d i t , i t has been stoped out f o r 

about 20 f t . i n a r i s e , over a l eng th of about 20 f t . A sample 

over 1 f t . th i cknes s assayed 12 .77$ copper and Jl .7% c o b a l t , 

and spectrographic a n a l y s e s r e v e a l e d 2 ,500 p a r t s per m i l l i o n 

of z i n c and 1 ,000 p .p .m. n i c k e l . (Appendix I I , Report AN1389/65)< 

Only a few b l e b s of malachite on f r a c t u r e p lanes i n dolomite 

were noted i n a north drive 12 f t . l o n g . 
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An. i r r e g u l a r shoot up to 1 f t . t h i c k of "black s laggy 

ore p a r a l l e l wi th "bedding has been exposed i n an underlay s h a f t 

about 12 f t . deep sunk i n a shai low opencut above No. 1 a d i t . 

The lode mater ia l c o n s i s t s o f i ron oxide wi th b l e b s and smal l 

c r y s t a l s of a z u r i t e , and a l i t t l e s p h a e r o c o b a l t i t e (See Appendix 

I , Specimen TS 151+1+0). There i s a c o a t i n g of malachite on 

f r a c t u r e p l a n e s . The country rocks c o n s i s t of b l u e - g r e y s i l t y 

s h a l e and f i n e q u a r t z i t e o v e r l y i n g a t l e a s t 6 f t . of do lomite , 

s t r i k i n g to the n o r t h - e a s t , w i th a n o r t h - w e s t e r l y dip of 50^. 

The s h a f t has a s i m i l a r u n d e r l i e . 

No. 2 Adit 

This i s a c r o s s c u t a d i t 232 f t . long on a bear ing of 

295° (magnet i c ) , and the do lomi t i c sequence was i n t e r s e c t e d about 

87 f t . from the p o r t a l . At the end of the a d i t , a winze 11+ f t . 

deep wi th a w e s t e r l y u n d e r l i e of 63° has been sunk on the ore 

body. A sample over a width of 2 f t . 6 i n . a t the bottom assayed 

3.90!%rcopper. 0 .178$ c o b a l t and over 10 ,000 p .p .m. of manganese 
i 

(Appendix I I , Report AN 1 6 2 5 / 6 5 ) . The ore probably conta ins wad 

(Appendix I , Specimen TS 15U38). The lode was f o l l o w e d upwards 

i n a r i s e put up f o r 30 f t . a t an ang le of 60° from the j u n c t i o n 

of the a d i t and the south d r i v e . The f a c e a t the top i s i n 

f e r r u g i n o u s and manganiferous gossan conta in ing copper carbonates , 

which i s up to 3 f t . t h i c k , having been exposed over a width of 

about 8 f t . 

A sample over a width of 2 f t . 9 i n . taken from the ; 

back of the dr ive conta ined 0 .023$ copper. 0 .006$ c o b a l t and over 

10 ,000 p .p .m. manganese. (Appendix I I , Report AN 1 6 2 5 / 6 5 ) . 

Traces only of malachi te were noted on the f o o t w a l l a long the 

remainder of the south dr ive which i s 55 f t . l ong; and i n the 

back of a north dr ive 6 f t . l ong . 



South-western workings 

The workings inc lude a winze, i r r e g u l a r e x c a v a t i o n s and 

an opencut near the south-western c r e s t of the r idge i n highly-

s h a t t e r e d and d i s turbed indurated dolomite . A winze 12 f e e t 

deep and a short dr ive f o r about 8 f t . bfeyond i t have been c u t 

along the l i n e of a shear zone s t r i k i n g n o r t h - e a s t e r l y and 

dipping a t 78° t o the n o r t h - w e s t . Fracture p lanes are s p o t t e d 

with b l e b s and f i l m s of ma lach i t e . Specimens from the dump con-

t a i n -"gossanous m a t e r i a l with c h a l c o p y r i t e a l t e r e d to c h a l c o c i t e 

and c o v e l l i t e , as w e l l as malachi te (Appendix I , Specimen TS 

15U39). Assays r e v e a l e d 2l+.00$ and 19 .91$ copper; 0 .063$ and. 

0.01+5$ c o b a l t and 2 ,500 p .p .m. manganese.. (Appendix I I , Reports 

AN1625/65-and AN1389/65). 

A cavernous excavat ion some 10 f t . h igher i s about 

12 f t . wide, 10 f t . h i g h and 15 f t . l o n g i n 'shattered massive 

do lomite . A j o i n t plane coated with malachi te on the northern 

w a l l s t r i k e s t o the n o r t h - e a s t with a n o r t h - w e s t e r l y d ip of 3 5 ° . 

At the c r e s t of the r idge ' immediate ly above, a trench 
j ' . 

35 f t . long has been cut t o a depth of about 6 f t . a long the 

s t r i k e of about 5 f t . of f e rrug inous indurated dolomite wi th 

b l e b s and patches of malachite and a z u r i t e , o v e r l a i n by do lomi te . 

The beds s t r i k e n o r t h - e a s t e r l y wi th a dip of 1+0° to the n o r t h -

w e s t . At the northern end of the trench, malachi te i s p r e s e n t 

along a t h i n shear zone which appears to have been formed by 

bedding p lane s l i p . 

Trace Elements 

Less than 3 p .p.m. of go ld were found i n a l l 

spectrographic a n a l y s e s . S i l v e r i s anomalous but low, with 

between 20 and 50 p .p .m. i n No. 1 a d i t and i n specimens from the 

dump out s ide the south-western workings. Zinc ranges up t o -

2 ,500 p.p.m. and n i c k e l up to 1 ,000 p.p.m.. I t i s p o s s i b l e that 

z i n c , n i c k e l and_also c o b a l t may be i n t i m a t e l y a s s o c i a t e d with 

manganese which i s over 10 ,000 p.p.m. i n some par t s of the ore 

b o d i e s . 
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T Itanium i s anomalous i n a l t e r e d muds tone "below the 

equ iva len t of the Copley Quartz i te (5 ,000 p . p . m . ) "but i s 

r e l a t i v e l y low i n lode m a t e r i a l and the d o l o m i t i c sequence, 

CONCLUSIONS 

1 . At O'Donoghue's C a s t l e p r o s p e c t , the hos t rocks 

are a do lomi t i c sequence of the Burra Group over ly ing the e q u i v -

a l e n t of the Copley Q u a r t z i t e . The rocks are s h a t t e r e d and fau l -

t e d i n a zone l y i n g between two major d i s l o c a t i o n s forming part 

of the Paralana f a u l t system. 

2 . Copper and coba l t carbonates; and manganese oxide 

occur as sporad ic d i s seminat ions and aggregates in gossanous 

ore bod ie s p a r a l l e l with bedding, and a l s o w i t h i n f r a c t u r e d 

ground. The o x i d i s e d zone i s at l e a s t 130 f e e t deep i n No.: 2 

a d i t , though the presence of a l t e r e d p y r i t e and cha lcopyr i t e i n i 
the south-western workings shows tha t o x i d a t i o n has been l o c a l l y 

incomplete . 

3 . The o r i g i n of the minerals i s u n c e r t a i n but they 

appear to be r e l a t e d t o the Paralana f a u l t zone which was 

probably formed i n e a r l y Pa laeozo ic t i m e s . There may have been 

renewed movement and m i n e r a l i s a t i o n in the T e r t i a r y . 

14-. The copper d e p o s i t s appear to be i r r e g u l a r con-

c e n t r a t i o n s w i th in a s h a t t e r zone, and No. 1 and No. 2 a d i t s 

have probably i n t e r s e c t e d separate l o d e s up to a t l e a s t 3 f t . ' 

t h i c k whose ex ten t i n depth i s not known. I t i s p o s s i b l e that 

the lode i n No. 2 a d i t may be connected w i t h the d e p o s i t on the 

s u r f a c e i n s h a t t e r e d ground at the southern c r e s t of the r i d g e , 

about 100 f t . up dip beyond the top of the r i s e and the same 

d i s t a n c e f a r t h e r south r e l a t i v e to the s u r f a c e . 

5 , Reserves are d i f f i c u l t to e s t i m a t e . At the . 

present t ime, only a small quant i ty of ore i s v i s i b l e which, 

however, c a r r i e d r i c h p a t c h e s . The succes s of the p r o j e c t 

would appear to depend on proving the ex ten t of the bod ie s i n 

depth i n No. 1 and No. 2 a d i t s , and below outcrop a t the 

c r e s t of the r i d g e . . \ 
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RF MMENDATIONS 

1. A l o g i c a l s t ep i n development from No. 1 a d i t 

would "be the s ink ing of a winze on the lode "below the s toped 

r i s e in order to t e s t i t s p o s s i b l e cont inuat ion i n depth. The 

north drive should be extended f o r a few f e e t t o confirm whether 

copper minerals have pe tered out i n t h i s d i r e c t i o n . The r i s e 

should be cont inued through to the surface (about 20 f t ; ' ) t o 

provide ore and a l s o to improve v e n t i l a t i o n . 

2 . Further ore should be a v a i l a b l e i n the r i s e in 

No. 2 a d i t . I t i s n o t known i f t h i s lode connects wi th the 

minera l i s ed ground exposed i n the opencut a t the southern end of 

the summit, but r i s i n g on the lode; appears t o be p r e f e r a b l e to 

the e x t e n s i o n of the southern drive another 80 f t . southwards 

as proposed i n Brown ( 1 9 0 8 ) , u n l e s s the drive were put through 

200 f t . f u r t h e r to the surface as an a d i t d r i v e . 

The winse on the lode should be deepened-, and e3q)lor-

atory winzes might be sunk a t i n t e r v a l s f a r t h e r south a long the 

dr ive to a t l e a s t 50 f t . , w i th connect ing dr ive s at the bottom 

to block out any ore . 

3 . Old trenches acros s the s h a t t e r e d dolomite a long 

the c r e s t of the r idge are r e l a t i v e l y shal low. In order to 

dec ide i f the apparent absence of copper carbonates i e due to 

l each ing at the s u r f a c e , deeper cuts should be b l a s t e d acros s 

the r idge north of the opencut. R e s u l t s would he lp guide 

s i m i l a r trenching northwards a long the r i d g e , and acros s the , 

f e r r u g i n o u s quartz outcrops on MC U607 in. which t r a c e s only of 

copper carbonates were noted . 
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PETROLOGICAL AND MINERAGRAPHIC REPORTS 

A u s t r a l i a n Mineral Development L a b o r a t o r i e s 

L o c a l i t y O'Donoghue's C a s t l e copper p r o s p e c t . Balcanoona 
S t a t i o n , Northern F l i n d e r s Range. 

Mater ia l Rock and mineral specimens 

F l / 6 5 • : HB 1 / 6 5 t TS 15390 

This rock i s an a l t e r e d dolomite l i m e s t o n e . In 
hand specimen the rock i s dark brown w i t h minor l i g h t co loured 
a r e a s . The f r e s h , l i g h t e r co loured p a r t s of t h e rock c o n s i s t 
mainly of dolomite (95$) w i t h o c c a s i o n a l mica f l a k e s and quartz, 
g r a i n s The smal l mica f l a k e s averag ing 0 . 0 6 mm i n diameter 
are probably b i o t i t e w h i l e the e longate l a t h s ( 0 . 5 mm i n l e n g t h ) 
are c h l o r i t e ( ? a n t i g o r i t e ) . The quartz g r a i n s are of s i m i l a r 
s i z e t o the b i o t i t e f l a k e s . They are b e i n g r e p l a c e d by dolomite 
and e x h i b i t s t r a i n e x t i n c t i o n . 

Secondary l i m o n i t e s t a i n i n g i s prominent i n hand specimen. 
T h i s l i m o n i t i c m a t e r i a l forms 50$ of. the: rock i n the s t a i n e d 
p o r t i o n s . The l i m o n i t e forms a honeycomb t e x t u r e and i n g e n e r a l 
has only a f f e c t e d t h e carbonate , l e a v i n g the mica untouched. 

The dolomite g r a i n s i n the u n s t a i n e d p o r t i o n of t h e rock 
average 0 . 0 1 6 mm i n s i z e . Along the border of the l i m o n i t i c 
area some of the dolomite g r a i n s have been r e c r y s t a l l i z e d and 
a t t a i n s i z e s up to 0 . 5 mm. These l a r g e r g r a i n s may inc lude 
d i f f e r e n t l y o r i e n t e d , sma l l er carbonate g r a i n s . 

P2/65 : HB 2 / 6 5 : TS 15391 

T h i s rock i s a dark brown, s p o t t e d muds tone c o n t a i n i n g 
unsorted c l a s t i c s up t o 2 . 5 mm i n s i z e . The mudstone has under-
gone low grade metamorphism. 

An average 80$ of the rock i s f i n e - g r a i n e d matr ix c o n s i s t i n g 
o f s e r i c i t e w i t h a p r e f e r r e d o r i e n t a t i o n , muscovi te and a smal l 
percentage of quar tz . The l a m i n a t i o n s i n the rock have been 
emphasized by the low grade metamorphism. 

The c l a s t i c s are mainly quartz , f e l d s p a r , carbonate and 
aggregate g r a i n s . Quartz g r a i n s i n the c l a s t i c f r a c t i o n have 
a maximum s i z e of 0 . 2 mm. The l a r g e r of t h e s e g r a i n s are 
q u i t e rounded compared w i t h the s m a l l e r angular g r a i n s . 
Rounded po tash f e l d s p a r g r a i n s (mos t ly m i c r o c l i n e ) and 
p l a g i o c l a s e c l eavage fragments are l e s s than 0 . 5 mm i n s i z e . 

Aggregates of p o r p h y r i t i c micro-rgranophyre and q u a r t z -
m i c r o c l i n e as w e l l as quartz mosaics and f e l d s p a r mosaics 
are p r e s e n t i n the rock. These aggrega te s (maximum 2 . 5 mm 
diameter) have d i s t o r t e d the compacted f i n e - g r a i n e d l a y e r s . 

P o i k i l o b l a s t i c a u t h i g e n i c ? c o r d i e r i t e c r y s t a l s have 
deve loped i n the matr ix . These c r y s t a l s form ova l shapes 
o r i e n t e d p a r a l l e l t o . t h e l a m i n a t i o n s i n the rock . I n c l u s i o n s 
of po tash f e l d s p a r , quartz and mica are common. 

Carbonate g r a i n s and opaques are p r e s e n t i n a c c e s s o r y 
amounts. 

Pi/65 : HB 3 / 6 5 : TS 15392 

This rock i s an a r k o s e . Although n o t e v i d e n t i n hand 
specimen, graded bedding i s seen i n t h i n s e c t i o n (3 cm t h i c k ) . 

The coarse gra ined areas, conta in : 

quartz 
p o t a s h f e l d s p a r 
Acces sory mica, opaques 

70 - 75 
25 - 30 

and z i r c o n . 
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P5/65 : HB ?. T3 1559?. (c^ntd. ) 

However the f i n e r grained por t ions conta in up to 1+0$ 
potash f e l d s p a r and 5$ s e r i c i t e wi th a corresponding decrease 
in quartz. 
* Tlie graded bedding i s the r e s u l t of an o v e r a l l sor t ing 

but no p a r t i c u l a r p o r t i o n s are w e l l sorted . The coarse 
grained mater ia l forms.an i n t e r l o c k i n g mosaic with v i r t u a l l y 
no s e r i c i t e . However s e r i c i t e and c h l o r i t e are present in 
the gra in boundaries of the f i n e f r a c t i o n . 
\ Quartz and potash f e l d s p a r g r a i n s show a wide, but 
comparable, v a r i a t i o n i n gra in s i z e (maximum about 1 mm). 
These gra ins are angular t o subangular and commonly have 
^.rregular overgrowths. 
I Accessory z i rcon and opaque gra ins are most abundant 
a t the" base of the f i n e r mater ia l in the uppermost part 
of the graded bed. This f i n e r s e c t i o n of the bed i s a 
d i s t i n c t u n i t although i t f i t s the o v e r a l l nature of the 
graded bed. 

Limited r e c r y s t a l l i z a t i o n of quartz gra ins in a 
f r a c t u r e was observed. 

Plj/65 ; HB U/65 : TS 15393 

This rock i s a do lomit ized arkose conta ining 70 per cent 
carbonate. X-ray analysis*showed a minor percentage of 
t i e carbonate t o be c a l c i t e . The c l a s t i c remnants i n the 
rock c o n s i s t of quartz and potash f e l d s p a r in a 1+0/60 
£ a t i o with accessory amounts of tourmaline, z i r c o n , muscovite 
and opaques ( 1 $ ) . 

The potash f e l d s p a r i n the o r i g i n a l arkose e x h i b i t e d 
secondary overgrowths. This was. a l s o the case w i t h a few 
of the quartz g r a i n s . With the encroachment of the 
do lomi t i z ing s o l u t i o n s these secondary overgrowths were the 
f i r s t to be rep laced . The quartz appears to have undergone 
a more severe replacement than the a s s o c i a t e d f e l d s p a r s . 
Grains of quartz are extremely embayed and o f t e n only minute 
remnants remain. Grains are seldom in contac t . 

These quartz and f e l d s p a r remnants have a complete 
s i z e range up to 1 mm. The enc los ing carbonate gra ins average 
3 mm in diameter. 

Weathering of the outcrop has caused l each ing and 
iron s t a i n i n g to a depth of 1 cm. Dendr i t i c iron s t a i n s 
bccur along the c r y s t a l boundaries and c l eavages . The 
carbonate gra ins i n the s t a i n e d areas are cons iderably smal ler 
than in the body of the rock. 

P5/65A : HB 5/65 ; PS 8556 

This sample i s a v e s i c u l a t e , g o e t h i t e boxwork 
with malachite i n f i l l i n g the major i ty of spaces , (averaging 
0 .15 mm diameter) . Sometimes the malachite aggregates are 
a c i c u l a r , and a t other t imes appear s t r u c t u r e l e s s . Success ive 
a l t ernate , l a y e r s of malachite and g o e t h i t e o f t e n i n f i l l the 
boxwork. 

Carbonate gra ins up to 1 mm i n f i l l l a r g e r spaces and 
f r e q u e n t l y enc lose malachite c r y s t a l s . 
• Accessory quartz i s a l s o p r e s e n t . 

P5/65B : HB 5/65 : PS C*57 

This specimen i s an a l t e r e d l imestone , somewhat more 
compact but m i n e r a l o g i c a l l y s imi lar to TS1539U. There 
has been cons iderable replacement of p y r i t e . This has r e s u l t e d 
in p y r i t e pseudomorphs with iron oxide rims enc los ing c a l c i t e 
and/or malachite c r y s t a l s . Goethite forms a cons iderable 
port ion of the rock and i n the po l i shed specimen i s seen replac 
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Vr./Q5B s .HB 5 / 6 5 : PS 8557 ( contd . ) V-
Ir,? p y r i t e . ... . . o i ron oxide ^oxworks are formed malachite 
and c a r b o n s f r e q u e n t l y l i i f ix i th^oi ) s t r u c t u r e s . Some of tLo 
carbonate has r e e r y s t a l l i z e d to f j rm l a r g e r gra ins up t o 1 mm 
diameter al though i n some of the more h e a v i l y i ron s t a i n e d 
dreas the g r a i n s are very small ( 0 . 0 4 mm d iameter ) . 

R e e r y s t a l l i z e d c a l c i t e f i l l s many of the f r a c t u r e s 
through the rock although d e n d r i t i c g o e t h i t e i s a l s o 
f r e q u e n t l y c o n t r o l l e d by f r a c t u r e s . 
i Very l i t t l e malachite i s p r e s e n t i n t h i s specimen as 

qompared wi th TS15394. 
Quartz and p l a g i o c l a s e f e l d s p a r occur as accessory 

minera l s . 
c 

P6/65A : HB 6 /65 s TS 15396 

This i s a g o e t h i t e - a z u r i t e specimen with primary and 
secondary quartz . 
; The g o e t h i t e has a massive or boxwork s t r u c t u r e . The 

massive p o r t i o n s e x h i b i t a p r o g r e s s i v e concret ionary 
development on an o r i g i n a l boxwork t e x t u r e . D e t r i t a l 
singular to sub-rounded quartz g r a i n s up to 0 . 6 mm a c r o s s , 
as w e l l as a very o c c a s i o n a l potash f e l d s p a r g r a i n make 
lip n e a r l y 10$ of the rock. These g r a i n s are undergoing 
replacement by a z u r i t e or g o e t h i t e . 

Secondary e n c r u s t a t i o n s of a z u r i t e i n f i l l many of the 
g o e t h i t e boxwork s t r u c t u r e s and a l s o form e x t e r n a l c o a t i n g s 
qn the i ron ox ide . Minute w e l l developed c r y s t a l s of a z u r i t e 
sire a f e a t u r e on u n i n h i b i t e d s u r f a c e s . Secondary quartz 
growths commonly, p a r t l y or complete ly f i l l c a v i t i e s i n the 
g o e t h i t e and i n the a z u r i t e or adjacent to other quartz gra ins 

Accessory muscovite i s a l s o p r e s e n t . No c o b a l t minerals 
were observed i n t h i s specimen. 

P6/65B : HB 6 /65 : TS 15397 

This sample i s an a l t e r e d , unsorted rock of arkos ic 
composi t ion. However, c l a s t i c s form l e s s than 25% of the 
Sock of which the q u a r t z / f e l d s p a r r a t i o i s 5 5 / 4 5 . 

There i s no obvious bedding although an i r r e g u l a r f i n e -
gra ined l a y e r i s d i s c e r n i b l e as a separate e n t i t y . This 
l a y e r has been o f f s e t a d i s tance of 1 mm and the f r a c t u r e 
i n f i l l e d wi th c h r y s o c o l l a and iron s t a i n i n g . Patches of 
coarse grained sub-angular quartz and f e l d s p a r aggregates 
up to 0 . 9 mm diameter are s e t i n a f i n e gra ined groundmass 
6f s i m i l a r m a t e r i a l . These l a y e r s apparent ly a l t e r n a t e 
wi th l a y e r s of f i n e (8 micron) mater ia l a l though the 
4 e c t i o n was not l a r g e enough to observe t h i s . 

Between these l a y e r s of c l a s t i c s are bands of secondary 
a l t e r a t i o n i n the form of g o e t h i t e . c h r y s o c o l l a and a z u r i t e . 
Chrysocol la and g o e t h i t e may form the groundmass f o r the 
coarser c l a s t i c s a f t e r replacement of the f i n e s . 

Within these g o e t h i t e and a z u r i t e r i c h bands there are 
f l a k e s of margari te (?) and muscovite commonly conta in ing 
Al ternate bands of c h l o r i t e . 

Chrysocol la e x h i b i t i n g c o l l o f o r m banding o f t e n enve lopes 
v a r i o u s g r a i n s and f i l l s c a v i t i e s throughout the sample. 
Azur i t e c r y s t a l s a l s o in f i l l c a v i t i e s i n the rock. About 
1*>% of the rock i s made up of these two copper minera l s . 

P7^65A : HB 7 /65 : TS 15398 

This specimen i s f o r the most part g o e t h i t e . 
About ,15% of the rock c o n s i s t s of quartz remnants, a z u r i t e , 
malach i te , mica and c h r y s o c o l l a . 

The d e t r i t a l quartz has been almost complete ly rep laced 
by g o e t h i t e . C a v i t i e s i n t h i s i ron oxide mater ia l have 
been f i l l e d or p a r t l y encrus ted by malach i te , c h r y s o c o l l a 
anchor a z u r i t e . Other c loudy , a l t e r e d mater ia l i s present 
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P7/65A : HB 7 / 6 5 : TS 15398 ( c o n t d . ) 

a t t imes around the a z u r i t e i n these c a v i t i e s . The mica 
i s c h l o r i t e and muscovi te , a s w e l l as a l i t t l e margar i te (?) 
rep laced "by g o e t h i t e . 

P7/65B : HB 7 / 6 5 : TS 15399 

This i s a poor ly s o r t e d rock of a r k o s i c composi t ion. 
The q u a r t z - f e l d s p a r r a t i o i s about 50 /50 but t o g e t h e r they 
make up l e s s than 60% of the rock. Chr.vsocolla. a z u r i t e 
and minor malachite form 20$ whi le the remainder of the 
rock c o n s i s t s of mica and g o e t h i t e . 

The quartz and f e l d s p a r (potash) g r a i n s are angular 
t o sub-rounded and vary i n s i z e from 0 . 7 mm t o l e s s than 8 ^i. 
The l a r g e r g r a i n s (most are g r e a t e r than 0 . 2 mm) are s e t i n 
a f i n e grained matr ix , Goethi te laminat ions t r a n s e c t 
the c l a s t i c areas a l though most i s i n a n q h - c l a s t i c band 
a s s o c i a t e d with the l a r g e r areas of c h r y s o c o i l a and a z u r i t e . 
These n o n - c l a s t i c areas are a l s o the venue of most of the 
mica f l a k e s ^ Both margari te (?) and c h l o r i t e are p r e s e n t . 

Fractures throughout the specimen have been i n f i l l e d 
by a z u r i t e anchor c h r y s o c o i l a i The c h r y s o c o i l a f r e q u e n t l y 
e x h i b i t s co l lo form banding whi le a z u r i t e forms large c r y s t a l 
a g g r e g a t e s . 

P56/65 : HB 30/65 : TS 15U38 

These specimens are f o r the most part i ron oxide ( g o e t h i t e ) . 
A sample of the b lack powdery mater ia l f r o m : t h i s s e t of specimens 
was x -rayed and found t o be amorphous; A chemical t e s t showed' 
i t t o be an oxide of manganese (probably wad). 

In th in s e c t i o n the porous i ron oxide, e n c l o s e s , and 
has p a r t l y rep laced , quartz g r a i n s up to 0*5 mm i n 
diameter. However these g r a i n s form l e s s than 5 per cent of 
the rock. Accessory mica f l a k e s are a l s o p r e s e n t ; 

P57/65 : HB 31 /65 : TS 15U39 ; PS8571 

One specimen i s a porous, gossan mater ia l with malachi te 
c r y s t a l s forming 30 per c e n t of the rock. The gossan c o n s i s t s , 
of i r r e g u l a r boxworks of i ron oxide ( g o e t h i t e ) and numerous 
carbonate (?calcium) g r a i n s (maximum s i z e 0 . 2 5 mm) i n f i l l i n g 
many of the c a v i t i e s . Accessory i ron s t a i n e d mica and u n a l t e r e d 
l a t h s of ?margarite are p r e s e n t . The ?margarite i s growing a t 
the expense of malachi te and iron o x i d e . 

A second, more compact specimen c o n s i s t s of iron 
oxide ( g o e t h i t e ) and about 30 per cen t malach i t e . This 
sample a l s o conta ins primary chalcop.yrite a l t e r i n g t o 
c h a l c o c i t e and a l i t t l e c o v e l l i t e . The c h a l c o c i t e i s most 
common as rims on the c h a l c o p y r i t e gra ins but o c c a s i o n a l l y 
the c h a l c o p y r i t e has complete ly a l t e r e d t o c h a l c o c i t e . 

P58/65 : HB 32/65 : TS 15U1+0 

This i s a very porous rock composed of i ron oxide 
( g o e t h i t e ) , a z u r i t e and s p h a e r o c o b a l t i t e (pink) with 
a c c e s s o r y amounts of malach i te , quartz . potash f e l d s p a r 
and mica. The mica inc ludes f l a k e s of muscovi te , 
c h l o r i t e and ?margari te . C h l o r i t e has complete ly rep laced 
some m i n e r a l s . 

Quartz g r a i n s up to 0 . 6 mm i n s i z e are encrusted 
wi th i ron oxide or s c a t t e r e d throughout the secondary 
copper and c o b a l t minera l s . Azur i t e i n f i l l s many o f the 
c a v i t i e s in the goethite boxwork and i t s e l f i s encrus ted 
by secondary cha lcedonic quartz l a y e r s . Sphaerocoba l t i t e 
forms co l l o form bands on the g o e t h i t e boxwork. 

Small r a d i a l growths of a pa l e green ?carbonate are 
a s s o c i a t e d wi th the c o b a l t and copper minera l s . 
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P58/65 : HB.?2/65 ? TS 15U40 ( contd . ) 
i 

No e r y t h r i t e was observed i n t h i s sample. 

I n v e s t i g a t i o n and Report by: I . P . SCOTT 

O f f i c e r in Charge, Mineralogy S e c t i o n : H.W. PANDER 

L. WALLACE COFFER 
D i r e c t o r 



View eastwards from MC U607 

WINZE * 
cur OPENCUT 

faatf 

' k.6 rsi.ae u s i ) 15 

Workings viewed from south 
(L "be = Copley Quartzite equivalent) 

K * (sr.dt 154-0; 

3 . South end of r i d g e f rom "boundary 
of MC U6O6 and MC U607. 
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CHEMICAL AND SPECTROGRAPH!C ANALYSES 



REPORT .AN 1339/65 (Part) 

A u s t r a l i a n Mineral development Laborator ies 

CHEMICAL ANALYSES 

Sample Mark 

A1/65 

K2/65 

A3/65 

Copper % 
(Cu) 

19.91 

12.77 

8.21 

Cobalt 
(Co) 

0 .045 

1 .7 

0.22 

A1/65 ; HB 8 /65 Dump o u t s i d e south-west c u t . 

A3/65 ; HB 10/65 Across 1 f t . in s tope i n No. 1 a d i t . 

A3/65 ; HB 11/65 Dump out s ide No. 1 a d i t . 

Analyses by: A. J0RGEN3EN_ and J .A. POWELL 

A / O f f i c e r i n Charge, A n a l y t i c a l S e c t i o n : A.B. TIMMS 

L. WALLACE COPPER 
D i r e c t o r . 



I 

REPORTS AN 1589/65 and AN 4 5 9 0 / 6 5 

A u s t r a l i a n Mineral Development L a b o r a t o r i e s 

SPECTROGPAPHIC ANALYSES ( p a r t s p e r m i l l i o n ) 

Sample Mark 

A1/65 A2/65 A3/65 Aij/65 A5/65 A6/65 A7/65 
Copper (Cu) < "-10,000 **10,000 0,000 3 , 0 0 0 200 150 ' '100 

Lead (Fb) 15 150 120 7 50 10 7 
Zinc (Zn) 1 ,500 2 , 5 0 0 1 ,200 100 20 * 20 * 20 

Cobalt (Co) 80 4 , 0 0 0 1 ,200 40 1 2 50 4 
N i c k e l (Ni) 40 1 ,000 800 25 80 70 10 

Tin (Sn) 15 8 10 7 15 5 3 
S i l v e r (Ag) 15 50 40 2 0 . 1 0 . 5 0 . 2 
Gold (Au) » 3 * 3 * 5 * 3 # 3 * 5 T 3 

Vanadium (V) 3 5 10 2 150 25 ; 3 
Tungsten (W) * 20 * 20 * 20 # 200 Si20 *20 'f 20 

Titanium (Ti ) 20 40 800 10 5 , 0 0 0 800 :30 

A1/65 HB 8 / 6 5 . 

A2/65 HB 1 0 / 6 5 . 

A3/65 HB 1 1 / 6 5 . 

AI4/65 HB 9 / 6 5 . 

A5/65 HB 12 /65 

A6/65 HB 13 /65 

A7/65 HB 1 V 6 5 

Dump o u t s i d e s o u t h - w e s t c u t . 

Across 1 f t . i n s tope i n No. 1 a d i t . 

Dump o u t s i d e No. 1 a d i t . 

Dolomite from c r e s t of r i d g e . (See a l s o 
Appendix I , TS 1 5 3 9 0 ) . 

Mudstone. (See a l s o Appendix I , Specimen 
TS 15391) . 

Arkose (Copley Q u a r t z i t e e q u i v a l e n t ) . (See 
a l s o TS 15392) . 

D o l o m i t i c arkose (See a l s o Appendix I , 
TS 15393) . 

Note s : 
See a l s o chemical a n a l y s e s f o r copper and c o b a l t 

f o r A1 /65 , A 2 / 6 5 , A3 /65 . 
i n d i c a t e s "more than". 

* i n d i c a t e s " l e s s than". 

Spec trograph ic Ana lyse s by: G.R. HOLDEN 

A / O f f i c e r i n Charge, A n a l y t i c a l S e c t i o n : A.B. TIMMS 

L. WALLACE COPPER 
D i r e c t o r 



REPORT m 1625/65 (part ) 

/.:astr-i:I ': ;.n Miners.! Jevelopment Laborator ies 

'CHEMICAL ANALYSES 

Sample Mark Copper % Cobalt % 

A 37 /65 0 . 0 2 3 0 .006 

A 38 /65 3 . 9 0 0 .178 

A 39/65 21+.00 0 .063 

A 37 /65 ; HB 2 7 / 6 5 . Across 2 f t . 9 i n . i n d r i v e , No. 2 a d i t . 

A 38 /65 ; HB 2 8 / 6 5 . Across 2 f t . 6 i n . a t bottom of winze , 
No. 2 a d i t . 

A 3 9 / 6 5 ; HB 29 /65 . Specimen from dump, south-west c u t . 

Analyses by: A. JORGENSEN 
A / O f f i c e r in Charge, A n a l y t i c a l Sec t i on : A.B. TIMMS 

L. WALLACE COPPER, 
D i r e c t o r . 



REPORT AN 1625/65 (Part) 

A u s t r a l i a n Mineral Development Laborator ies 

SPECTROGRAPH!C ANALYSES 

p a r t s per m i l l i o n 

Sample Mark 

A 37 /65 A 38 /65 A 39 /65 

Lead (Fb) h 100 •h 
Zinc (Zn) 50 800 400 

S i l v e r (Ag) 0 . 3 1 . 5 20 
Gold (Au) •s 3 * 3 - | 3 
Iron (Fe) ** 3$ ** 3% 3% 
Tin (Sn) 3 1 .8 
Tungsten (W) fc 20 * 20 o 20 

i', 
Vanadium (V) 2 1 1 

N i c k e l (Ni) 1 100 15 i 
Titanium (Ti) 200 150 il.0 

Manganese (Mn) 10 ,000 **10,000 2 ,500 
i , 

i n d i c a t e s "more than". ? 

i n d i c a t e s " l e s s than". 

A 37 /65 ; HB 2 7 / 6 5 . Across 2 f t . 9 i n . i n d r i v e , No . 2 a d i t 

A 38 /65 ; HB 28 /65 . Across 2 f t . 6 i n . a t bottom of winzp, A 38 /65 ; 
No. 2 a d i t . 

A 39/65 ; HB 2 9 / 6 5 . Specimen from dump, south-west c u t . 

Spectrographic Analyses by: G.R. HOLDEN 

A / O f f i c e r in Charge, A n a l y t i c a l S e c t i o n : A.B. TIMS 

L. WALLACE COPPER 
D i r e c t o r . 
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