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1 . ' ABSTRACT ' / 

Sediments including 'micaceous p h y l l i t e s , sandstones , 
greywackes and q u a r t z i t e s have been mapped; i n the v i c i n i t y of 
the Ta l i ske r mine. ' These rocks are thought t o be Ua^sa? 

Cambrian i n age* Mineralised quar tz veins which appear to 
be confined to. t h e greywackes,. form an en echelon p a t t e r n across 
th e s t r i k e of the beds* The lbde system a t the Ta l i ske r mine 
c o n s i s t s of a number of discont inuous veins p i t c h i n g s t eep ly 
south , i n which the ore minerals occur as shoots with a s l i g h t l y 
shal lower p i t c h . ' . ' . . : • ' . 

Bleaching around the lodes a t the= T a l i s k e r mine i s 
bel ieved t o be c lose ly .associated with the m i n e r a l i s a t i o n and 
i s considered a promising-guide i n prospect ing .for f u r t h e r o re . 

2. REFERENCES 

Mines of South A u s t r a l i a , pp. 85-86. 1863 ( J .B . Austin) 

Record of Mines of S.A. (4th Ed.) pp. 189-190. 1908 (H.Y.L. Brown) 

Mining Review 26, p . 11 . 1917 
n « 26, pp. . 9 1 - -93. 1917 
« 11 27, i i . 1918 ' 
«i 11 . 31, P. ' 11. 1920 
« 11 32, p. 11 . 19,20 
n « 40, p.. 11 . 1924 
ii O 43, P» 11. 1926 . , 
n ' « 44, P« 11. ' 1926 : 
« It 45, PP . 79' -83 1927 
31 M'' 98 PP . 122-129. 1953 

(General Notes) 

(L . J . Winton) 

(General Notes) 

(R.L. Jack & J .L .Pea r son 

(K.W. Summers) 

Report of I n v e s t i g a t i o n s No. 3. "The Geology of the J e r v i s and 
Yar ikal i l la Mi l i t a ry shee ts" by B. Campana & R.B. Wilson. 



1 

- 2 -

. l a INTRODUCTION 

Fol lowing recommendations f o r f u r t h e r s u r f a c e mapping 

by the Senior Geo log i s t , Engineer ing Geology and Mineral Resources 

Sec t ion (G.F. Whi t ten) , and by Senior Geo log i s t , Mineral Resources 

Sec t ion (R.K. Johns ) , t h i s survey was c a r r i e d out on 2-| days between 

29.10.57 and 1 . 1 1 . 5 7 . 

A p r e c i s of t h e Mine h i s t o r y i s contained i n M.R. 98, 

p. 122 . F u r t h e r d e t a i l s may be found i n the r e f e r e n c e s l i s t e d 

above. The l a s t recorded at tempt t o open t he mine was i n 1934-35. . 

All p lans and s e c t i o n s of the underground workings a re 

cop ies of p l ans and sec t ions o r i g i n a l l y drawn by W.H. P r i c e , 1867. 

Since the mine was i n a c c e s s i b l e a t t h e time of t h i s survey, a l l 

o the r d a t a on underground workings has been compiled from previous 

work and added to P r i c e ' s p l a n s . 

The a rea mapped i s i n rugged country approximately 60 

mi les south from Adelaide and about 4 mi les E .S .E . from Cape J e r v i s . 

Access t o the mine a rea from the Range roscl i s p a s s a b l e . About 

i mile from the mine s i t e the g r ad i en t i n c r e a s e s and t h e road 

s u r f a c e d e t e r i o r a t e s . The mine i t s e l f i s l oca t ed on the e a s t e r n 

f l a n k of a l a r g e spur t r e n d i n g s o u t h e r l y . 

Timber i s abundant , i n the a r e a and water f o r d r i l l i n g 

purposes i s a v a i l a b l e e i t h e r from a nearby dam. or from the mine 

i t s e l f . 

4 . GENERAL GEOLOGY 

Previous workers equated the sediments i n the a r e a with 

the Cambrian S e r i e s and pos s ib ly t h e upper Adelaide System. More 

r e c e n t work (Thomson & o the r s ) i n d i c a t e s t h a t the rockSymay be 
3rrah(jrtflvitiUJUf t^L ColmMT^CL^ w ^ C m ^ 
Marlno4*L--3.n ago (-upper Pgc-Omnbrlan) and t he greywackes merely 

oj} fkjL 
a f a c i e s change ^rom t.hn f i n n r gra ined ^sediments f u r t h e r no r th . 
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Rock types include, p h y l l i t e s , q u a r t z i t e s , sandstones and 

greywackes, t i g h t l y folded i n a nor th e a s t e r l y d i r e c t i o n , over -

turned t o t he west and p i t c h i n g t o the sou th . The general d i p of 

t h e beds i n t he a r e a i s to t h e south eas t averaging 60°. 

Barren and minera l i sed quar tz ve ins occupy f r a c t u r e s i n 

t h e greywackes. I n t h e micaceous p h y l l i t e s and q u a r t z i t e s . t h e 

qua r t z veins appear to be ba r r en or weakly m i n e r a l i s e d . 

A major f a u l t extending from the coas t t o . t h e v i c i n i t y 
,Jerv/s 

of the T a l i s k e r mine i s shown on t he 1 mile M i l i t a r y 

Sheet Geological map, ani i s r e f e r r e d t o elsewhere i n t h i s r e p o r t 

as the T a l i s k e r f a u l t . Actual evidence of the ex i s t ence of the 

T a l i s k e r f a u l t was not seen i n t h e mapped a r e a . 

I t may be pointed out here t h a t s ince t h e sediments on 

t he wes tern s i d e of the T a l i s k e r f a u l t a r e younger t h a n those on 

the e a s t s i d e , and s ince t he angle of d i p of t h e f a u l t plane i s 

e a s t e r l y (Campana & Wilson. Report of I n v e s t i g a t i o n s No. 5 . 

Summers M.R. 98, p. 129) t h e r e l a t i v e movement must have been 

eas t block up, t h a t i s , a r eve r se f a u l t , not a normal one as 

. i l l u s t r a t e d i n the above r e f e r e n c e s . 

Otherwise the plane of . the . f a u l t must d ip west , the 

movement would "then be normal (west b lock down) and t h e younger • 

beds would be on the western s ide of the f a u l t p l a n e . 

' . 5 . • DETAILED GEOLOGY 

The main rock types noted i n the a rea mapped inc lude 

micaceous p h y l l i t e s , greywackes, q u a r t z i t e s and sands tones , t he 

genera l s t r i k e of the beds i s 45°(M) t he average d ip approximately 

6:0° e a s t e r l y . 

Micaceous p h y l l i t e s predominate i n the a rea j u s t nor th 

of t h e main s h a f t a t the T a l i s k e r mine. These sediments a re 

f i n e l y laminated with a well developed s c h i s t o s i t y . Usually they 

a re seen as r u s t y to mustard coloured rocks a t t h e s u r f a c e , because 
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of weathering; the f r e s h rocks are g rey i sh green i n co lour . 

Because of the abundance of mica these rocks are comparatively 

s o f t and have a markedly s i l ky f e e l and l u s t r e . A p e t r o l o g i c a l 

r epor t of these rock types i s appended (See appendix A). 

Interbedded with the micaoeous p h y l l i t e s are t h i n sand-

stone and greywacke beds . 

Greywackes predominate i n the a rea to the south eas t from 

t h e i r contact with the micaceous p h y l l i t e s (see Map No. L 58-18). 

They are medium to f i n e grained rocks; medium grey i s t he predomin-

a t i ng co lour , but l o c a l i s e d bleaching of the rocks from g r e y . t o 

o f f - w h i t e has been mapped, p a r t i c u l a r l y around the lodes a t the 

Ta l i ske r mine, where the rock i s well exposed and ex tens ive ly 

b leached. 

Thin beds of s i l i c e o u s and micaceous p h y l l i t e s and more 

massive q u a r t z i t e s are interbedded with the greywackes. The 

s i l i c e o u s and micaceous p h y l l i t e s are s imi la r i n colour to the 

greywackes. 

Contacts wi th in the greywacke between f i n e and medium 

grained rock types are usua l ly t r a n s i t i o n a l and the boundaries 

shown on the accompanying map a re approximations. Contact of the 

q u a r t z i t e horizons and the greywackes howevei; i s qui te sharp . 

Var ia t ions in g r a i n s i z e between medium and f i n e grained 

greywackes was noted v i s u a l l y and i s l i a b l e t o e r r o r ; however, i t 

i s bel ieved t h a t the general d i s t r i b u t i o n of rock types oh g r a in 

s i z e as ind ica ted on the accompanying map i s c o r r e c t . The main 

purpose f o r the attempted d i f f e r e n t i a t i o n was to examine poss ib le 

ore c o n t r o l s . 

In outcrop the greywackes may be massive or sheared. 

Current mapping i n d i c a t e s t h a t the sheared gryewackes are probably 

b e t t e r host rocks than the more massive s tone . 

The main sandstone horizon i n t he micaceous p h y l l i t e s i s . 

approximately 15 ' t h i c k , and has been followed along i t s s t r i k e 

across t he pro jec ted T a l i s k e r l i n e of lode without d isp lacement . 
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The rock i s much l i g h t e r i n colour than, the enclosing rocks and 

much coa r se r g ra ined . This makes i t comparatively easy to 

i d e n t i f y . Where exposed, t he rock i s massive, poorly bedded, and 

i ron s t a ined t o a l i g h t r u s t y brown. As i t s name impl ies t h i s 

rock i s comparatively s o f t and crumbly. 

To the south of the mine workings two prominent medium to 

f i n e grained q u a r t z i t e beds occur wi th in the greywackes. These 

beds are s i m i l a r to one another i n physical c h a r a c t e r i s t i c s and the 

fo l lowing d e s c r i p t i o n app l i e s to both . The rock i s tough, dense, 

h igh ly s i l i c e o u s and laminated with some r e l a t i v e l y massive l a y e r s . 

Colour var ies from pink to white . In t h e t h i c k e r of t h e two beds 

( the more laorKfeteeESy) quar tz veiriLets in t rude the more massive l a y e r s . 

Some of these v e i n l e t s a re i ron - s t a ined and may have car r ied 

p y r i t e s . 

At the lower contact of the t h i n n e r (more no r the r ly ) of 

the q u a r t z i t e beds with the greywackes, small quar tz v e i n l e t s 

only a few inches long, sometimes carrying f e l d s p a r , occur i n the 

q u a r t z i t e s but not i n t he "underlying" greywackes, and are probably 

rudimentary boudinage s t r u c t u r e ? - t he veins s t r i k e 130° d ip 80°W. 

These beds were followed across t he l i n e of s t r i k e of t h e Ta l i ske r 

lodes without d isplacement . . 

In the western po r t i on of the a rea mapped,. where the 

chimney tunnel connected with the chimney on top of a h i l l , the 

beds are heav i ly i r on s t a i n e d . This may be the base of the l a t e r i t e 

capping which covers the h i l l s to the north west . 

" 6. STRUCTURAL GEOLOGY 

Fold ing . Although t h e beds have been i n t ense ly folded 

on a regional s c a l e , as evidenced by the s t eep d ip of the beds i n 

the a rea mapped, no complications i n the form of drag f o l d s were 

found. Some s l i g h t va r i a t i ons i n dip and s t r i k e probably r e f l e c t 

i n c i p i e n t d rags . 



F a u l t i n g . No major f a u l t s were seen i n the a r e a . 

Drags seen i n the v i c i n i t y of the ore. shoots a re small and i n d i c a t e 

eas t block up and nor th . 

"S l ides" shown on the underground plans have displaced 

the lodes and movement on them must have been post o re . The 

s l i d e s are probably shear planes developed at the time of fo ld ing 

an d along which movement has continued a f t e r the emplacement of 

the l o d e s . 

As ind ica ted e a r l i e r , movement along the l i n e of lode 

was comparatively small because of the l ack of displacement of 

beds both north and south of the mine. I t i s probable t h a t the 

veins have occupied a s e r i e s of t ens ion f r a c t u r e s . i n the greywackes. 

Numerous o the r smal ler lodes wi th in the greywackes are near ly 

p a r a l l e l t o each o ther and the main l ode . 

S c h i s t o s i t y i s well developed i n some of the greywacke 

beds and i s thought to have some con t ro l on the emplacement of 

t he ore bod ies . As can be seen from the map the s c h i s t o s i t y i s 

sub p a r a l l e l to the p l o t t e d p o s i t i o n of the s l i d e s as shown by 

Pr ice ( t h e i r angles of d ips are s i m i l a r ) . I t i s thus poss ib le t h a t 

they have developed from the same s t r e s s e s . 

J o i n t i n g i s well developed i n some: of t h e medium grained 

massive greywackes, sandstones, and q u a r t z i t e s , which have no 

developed s c h i s t o s i t y . 

, 7 . TALISKER AND OTHER LODES 

The lodes cons i s t of quar tz veins carry ing su lph ides 

s t r i k i n g 355(M)° and dipping 70° t o the south e a s t , the main ore 

minerals being a r senopyr i t e and galena . Other minerals i d e n t i f i e d 

by La Ganza include s p h a l e r i t e , t e n n a n t i t e , argent i t e , marcas i t e , 

p y r i t e , p y r r h o t i t e , and l o l l i n g i t e . (See pe t ro log i ca l r epor t 

Appendix A). 
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The lode system at the Ta l i ske r mine c o n s i s t s of a 

number of indiv idual quar tz l e n s e s , p i t c h i n g t o the southeas t a t 

about 65°,. arranged i n an echelon p a t t e r n p i t ch ing t o the north 

a t about 35°. Barren ground separa tes t he quar tz l e n s e s . 

Jack (op. c i t . ) desc r ibes t he lodes and l o c a l i s a t i o n of 

m i n e r a l i s a t i o n wi th in the lodes as fo l lows: 

"The r e s u l t of t h i s f r a c t u r i n g of the lode course has 

been the formation of a s e r i e s of apparent ly disconnected bodies 

of lode mater ia l arranged en echelon. The lode has i n p laces a 

very dense greyish to g la s sy quar tz gangue with mineral sparingLy 

d i s t r i b u t e d in i t ; s l a t y gangue and ga lena and a r s e n o p y r i t e . The 

galena occurs i n shoots which a t the ends conta in a g r e a t e r 

p ropor t ion of a r s en i ca l p y r i t e . Por t ions of the lode between the 

ore shoots cons i s t of dense quartz which appears to be more 

abundant i n the footwal l pa r t of the l o d e , the po r t i on towards the 

hanging wall carrying more minera l . " 

As pointed out by Whitten (Minute t o Chief Geologist 

DM 521/53) t he p i t c h of ore wi th in the lodes i s a l so to t h e sou th . 

The w r i t e r agrees t h a t the ore , l o c a l i s e d i n the l o d e s , p i t ches 

south and suggests f u r t h e r , t h a t t h i s p i t ch i s a l i t t l e shallower 

than t h e - p i t c h of t he l o d e . The poss ib le ore c o n t r o l s are 

discussed i n t he next s e c t i o n . 

The main lodes vary i n width from a few inches to more 

than twenty f e e t . I t i s pointed out t h a t the g r e a t e s t development 

of the main ore 'body i s where the plane of the lode i s s t e e p e s t . 

The width may be due to d i l a t i o n of the main vein toge ther with 

replacement of the country rock. 

Other lodes prospected i n the a rea vary from 6" t o 1 ' . 
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8 . POSSIBLE ORE CONTROLS AND ORE GUIDES 

As can be seen from the accompanying map (No. L 58-18) 

a l l the minera l i sed quar tz veins mapped occur i n the greywackes 

and i t i s i n f e r r e d from t h i s t h a t t h e s e rocks a r e more s u i t a b l e 

p h y s i c a l l y than t h e micaceous p h y l l i t e s , and chemical ly than the 

sands tones and q u a r t z i t e s . L o c a l i s a t i o n of l o d e s w i t h i n the 

greywackes i s be l i eved t o have been inf luenced by the fo l lowing 

f a c t o r s . 

F i r s t l y t he g r a i n s i z e of t he sed iments . I t i s found 

t h a t most of the l odes occur i n t he medium grained greywackes. 

Secondly the well sheared medium grained greywackes con-

t a i n the economic d e p o s i t s . Where massive rock occurs and i s 

p r o j e c t e d to t h e p lane of the l o d e , t h e lode died o u t . This can 

be seen happening between P r i c e i s h a f t and Mufford^ s h a f t and 
Uphfi 

TTofcloyo s h a f t and t h e main s h a f t . 

The l o d e s i n the hos t rock p i t c h about 65° t o t he south 

e a s t . I t i s found t h a t the p i t c h of the i n t e r s e c t i o n of the l o d e 

and the cleavage approximates the p i t c h of t h e l o d e , and the p i t c h 

of the i n t e r s e c t i o n of bedding and lode i s s l i g h t l y shal lower and 

could account f o r the shal lower p i t c h of the ore w i t h i n the l o d e . 

I t i s of i n t e r e s t t o note h e r e , t h a t samples of ore t aken from the 

T a l i s k e r mine (A.G. Whi t t l e ) show replacement of the country rock . 

The p i t c h of t h e i n t e r s e c t i o n of the j o i n t s and t h e 

lode does not coincide with t h e p i t c h of t he lode or the ore 

wi th in the lode and i s considered to have had no pa r t i n t he 

l o c a t i o n of t h e lodew 

Bleached zones surround the main ore bodies a t the 

T a l i s k e r Mine. The l a t e r a l ex tent of t h i s b leaching i s about 5 

f e e t on e i t h e r s i de of t h e ve in . I t i s evident from f i e l d 

obse rva t ions t h a t t h e b leaching i s connected with t h e ore bod ies . 

This may be due t o e i t h e r t h e breakdown of the su lph ides with t he 

p roduc t ion of H2SO4 which reac ted with t he surrounding country 

rock , or t he a c t i o n of hydrothermal s o l u t i o n s connected with the 
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l o d e s . Whatever t he cause of the b leaching , i t s r e l a t i o n s h i p to 

the presence of ore bear ing veins i s unmistakable, and i t i s 

suggested t h a t bleached zones i n medium grained sheared greywackes 

would be worthwhile p rospec t ing . 

GEOPHYSICAL PROSPECTING-

Accompanying t h i s repor t i s a repor t by B.B. Milton 

(Geophysicis t) on Geo-Elec t r ica l and Magnetic Prospect ing f o r 

Sulphide ore , Ta l i ske r Mine. Only one anomaly No. 6 (See Map 

No. 58-121) i s considered worth t e s t i n g . Since the re i s no-

outcrop i n the a rea of t h i s anomaly i t would best be inves t iga ted 

by t r ench ing . . Other s e l f po ten t i a l anomalies near some of the 

bleached zones were not confirmed by o ther methods. Fur ther 

geologica l i n v e s t i g a t i o n of anomalies 5, 7, 8, 9 i s recommended. 

10 . EXPLORATORY DRILLING & TRENCHING 

Two t a r g e t areas to be t e s t ed by diamond d r i l l i n g to 

l o c a t e poss ib le ore are recommended. 

D.D. Hole No. 1 i s . t o t e s t the p o s s i b i l i t y of another 

ore shoot down p i t ch .along the en echelon p a t t e r n of l o d e s . Three 

D.D. Holes were recommended by Summers (op. c i t . ) to t e s t t h i s 

p o s s i b i l i t y , but i t i s considered t h a t one hole would i n d i c a t e o re , 

i f any, and f u r t h e r ho les could be l a i d out to ou t l ine any l e n s 

which might be i n t e r s e c t e d . I t i s pointed out here t h a t t he 

p o s i t i o n of the poss ib le l e n s down p i t ch p laces the lode e n t i r e l y 

wi th in t he micaceous p h y l l i t e s ; s i n c e , from sur face mapping the 

micaceous p h y l l i t e s are considered l e s s favourable host rocks 

than the greywackes t he p r o b a b i l i t y of the l o c a t i o n of another 

l e n s i n the area i s considered l e s s l i k e l y than i f t h e rock were 

a greywacke. Nevertheless i t i s recommended t h a t the a rea be 

t e s t d r i l l e d . The hole to be d r i l l e d should be v e r t i c a l and 

d r i l l e d t o a depth of 430 t at the s i t e l a i d out on map No. L 58-18. 



D.D. Hole No. 2 i s t o t e s t the p o s s i b i l i t y of the 

ex tens ion of the e x i s t i n g main lode a t dep th . This ho le should 

be d r i l l e d v e r t i c a l l y t o a depth of 550' t o t e s t the ex tens ion 

of the main lode a t 100 f e e t below t h e p resen t workings. Fu r the r 

ho l e s can be l a i d out t o t e s t any i n t e r s e c t i o n of ore with t h i s 

h o l e . 

Because of the depth of t he ho les and t h e angle of t h e 

beds to t he i n c l i n a t i o n of the h o l e , i t i s considered d e s i r a b l e 

t o survey the bo reho l e s . 

I t i s assumed he re t h a t the depths of t he l e v e l s i n t h e 

mine a re measured on the lode and not v e r t i c a l l y down the s h a f t . 

Trenching i s recommended to explore t h r e e a r ea s A, B, 

C, ou t l ined on Map No. L . 58-18. I f l a b o u r i s not a v a i l a b l e t o do 

t h i s work then t h r e e . s h o r t ho les approximately 50' each i s 

recommended to t e s t the a r e a s . Areas A & C are bleached zones i n 

sheared medium gra ined greywackes and a rea B i s anomaly 6 on 

map No. 58-121. 

11 . CONCLUSIONS & RECOMMENDATIONS 

Sediments i nc lud ing micaceous p h y l l i t e s , s ands tones , . 
s/stiA p/yt/u cutty 

greywackes and q u a r t z i t e s , equated with the Cambrian 

and Uppor Pro Cambrian oor ioe and now thought to bo Mariiioan 

(Upper Pre Cambrian) have been mapped i n the above s e c t i o n . 

Mineral ised quar tz veins appear t o be confined t o t he 

greywackes where they are e s s e n t i a l l y p a r a l l e l to one another 

s t r i k i n g across t h e beds and d ipping south e a s t e r l y . Quartz 

ve ins .seen i n t he micaceous p h y l l i t e s , sand s tones and q u a r t z i t e s 

..were b a r r e n . . . ' 

S c h i s t o s i t y appears t o be a c o n t r o l l i n g f a c t o r i n the 

l o c a t i o n of . the lodes and bedding a c o n t r o l l i n g f a c t o r i n the 

l o c a l i s a t i o n of ore w i t h i n t h e l o d e . . 
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Because the l o c a t i o n of a poss ib le r e p e t i t i o n of the 

lode down en echelon p i t ch l i e s e n t i r e l y wi th in micaceous p h y l l i t e s , 

t he prospec ts of i n t e r s e c t i n g ore are not as good as i f the rock 

type were greywacke. 

One v e r t i c a l diamond d r i l l ho le , to a depth of 430* on 

t h e s i t e marked ou t , i s recommended to t e s t t h i s p o s s i b i l i t y . 

I t i s assumed t h a t the main lode p e r s i s t s below the 

e x i s t i n g l e v e l s , and D.D. Hole No. 2 i s designed to t e s t t h i s 

p o s s i b i l i t y with a v e r t i c a l hole t o 550* a t the s i t e marked out 

on Map No.L.58-18. 

Only anomaly 6, Map No. 58-121 appears to warrant t e s t i n g . 

No anomalies over bleached greywackes were observed. I t i s 

recommended t h a t anomaly 6 and two bleached zones, marked on the 

map as A, B, C be t e s t ed by t r ench ing , i f l abour i s a v a i l a b l e , 

and by short d r i l l holes each about 5 0 ' , i f no t . Fur the r 

geologica l i n v e s t i g a t i o n of anomalies 5, 7, 8 & 9 i s recommended. 

Bleaching around the lodes a t the Ta l i sker mine i s 

believed t o be c lose ly assoc ia ted with the ore bodies and i s 

considered a promising guide t o poss ib le ore when prospect ing the 

greywackes. 

L.G. Nixon 
GEOLOGIST 

LGNtAGK 
13/6 /58 



. DEPARTMENT OF MINES • 

RESEARCH AND DEVELOPMENT BRANCH 
Flemington Street, Parkside, S.A. 

...3.r.d....F..e.br.uary.t 19 58. 

. PRELIMINARY INVESTIGATION OF THE- TALISKER AREA. ' 

INTRODUCTION.-

The fol lowing i n v e s t i g a t i o n i s based on samples co l l ec t ed 

a t the mine. Samples were taken of the a l t e r e d and una l t e red 

country rock and of the ore.-. 
Descr ip t ion of the D i f f e r e n t S t r a t l g r a p h l c Horizons. 

The orebodies are contained in greywacke sediments. North 
of the greywackes are p h y l l i t e s arid s t i l l f a r t h e r nor th are sandstone 
The greywackes are cut by quar tz ve ins ; a bleached zone surrounds 
the orebodies . 

Greywacke; 
Macroscopical ly, the greywacke i s a very f i n e - g r a i n e d , 

l i g h t grey rock with a d i s t i n c t l i n e a t i o n . Microscopical ly , i t i s 
a qua r t z - f e ld spa r -mica rock with accessory z i rcon, a p a t i t e , 
tourmaline and opaques. In genera l , the rock e o n s i s t s of an 
aggregate of i r r e g u l a r g ra ins of quartz and feDdspar surrounded by 
muscovlte and b l o t i t e . & d i s t i n c t l i n e a t i o n i s a l so apparent as 
may be seen in Fig . 1. 

The quartz and f e l d s p a r are equigranular i n most i n s t a n c e s . 
The f e l d s p a r e x h i b i t s a l b l t e twinning and i s a sodic o l i g o c l a s e . 
Most of the f e l d s p a r g r a in s contain t i ny l a t h s of muscovlte ( s e r l c i t e 
i n d i c a t i n g I n c i p i e n t a l t e r a t i o n . 

Muscovite and b l o t i t e occur toge ther as small , l a th - shaped 
g ra in s surrounding the other minera ls . I t i s the b i o t l t e which 
impar ts t o the rock i t s grey co lor . 

Zircon, a p a t i t e , tourmaline, and. a few opaque g r a i n s are 
s c a t t e r e d throughout the rock. 

The greywackes are commonly cut by quartz s t r i n g e r s . The 
quar tz i s s t r a i n e d , probably due to the f o r c e of i n j e c t i o n , and the 
ve ins are surrounded by concentra t ions of b l o t i t e (Fig. 2); t h i s 
suggests hydrothermal emplacement. 

P h y l l l t e : 
Macroscopically the p h y l l l t e i s a very f i n e - g r a i n e d , 

f ine ly -bedded rock having a l i g h t grey co lo r . Microscopical ly 
i t 18 a quartz-mica rock with accessory a p a t i t e and r u t i l e . 

The-quartz g r a i n s are equigranular , i r r e g u l a r , and e longate 
in the same d i r e c t i o n as are the micas which surround them. 

The muscovlte and b l o t i t e are f i n e r - g r a i n e d than the quar tz 
and surround i t i n p a r a l l e l alignment. The micas ex t ingu i sh a t 
the same time demonstrating a wel l developed s c h i s t o s i t y . As in 
the greywacke, the b l o t i t e i s respons ib le f o r the grey co lo r . 

Apat i te and r u t i l e occur as accessory minerals s c a t t e r e d 
throughout the rock. 

No f e l d s p a r was de tec t ed . 

Sandstone: 
Macroscopically the sandstone i s a ' r u s t - c o l o r e d g ranu la r 

rock with weak bedding. 
Microscopical ly i t c o n s i s t s of i r r e g u l a r g ra ins of quar tz 

and f e l d s p a r surrounded by b i o t l t e and muscovlte with accessory 



zircon and opaques. There i e l e s s b i o t i t e than in the o ther rocks 
of the a rea . 

The f e l d s p a r i s p resen t as both p lag ioo lase (o l i goc l a se ; and 
microcl ine and has the same g r a i n s ize a s does the qua r t z . 

Zircon and opaques occur as accessory minerals and are 
s c a t t e r e d throughout the rock; the opaques occur e s s e n t i a l l y with 

"the b i o t i t e . 
Bleached zone: 

As prev ious ly mentioned, a bleaohed zone separa tes the ore 
l enses from the f r e s h greywackes. Macroscopically the rock i s white 
to buff i n co lor and crumbles e a s i l y i n t o very f i n e g r a i n s . 
Microscopic examination showed a h igh ly a l t e r e d and sheared rock 
now cons i s t ing of I r r e g u l a r elongate g r a i n s of quar tz .surrounded by 
secondary s e r i c i t e and opal i n sympathetic alignment. A few g r a i n s 
of z i rcon and tourmaline were a l so enoountered. 

In one of the two samples quartz s t r i n g e r s were p resen t ; 
these had been I n f i l t r a t e d by s e r i c i t e . 

J a r o s i t e i s p resen t as s t r i n g e r s and c r y s t a l s which cut the 
quar tz and s e r i c i t e . The J a r o s i t e forms f i b r o u s aggregates or 
rhombohedral-l ike c r y s t a l s of varying s i ze (Fig. 3), 
MI HERAGRAPHY. 

Four po l i shed sec t ions of the ore were examined and while 
these by.no means give a complete p i c tu r e pf the ore mineral r e l a t i o n -
ships they neve r the l e s s give a general i n d i c a t i o n as t o what may be 
found. 

Nine mineral v a r i e t i e s were i d e n t i f i e d . These a re a r senopyr i t e 
FeAsS, galena PbS, s p h a l e r i t e ZnS, t e n n a n t i t e (Cu2,Ag2)3As2S6, 
a r g e n t i t e AggS, marcas i te FeS2, p y r l t e FeS2, p y r r h o t i t e FeS, and 
l t t l l i n g i t e FeAs2. 

The general r e l a t i o n s h i p s thus f a r developed a re a s fo l lows . 
Arsenopyri te c r y s t a l l i z e d f i r s t as euhedral c r y s t a l s . This was 
fol lowed by the format ion of colloforra marcasi te and p l a t e s of 
p y r r h o t i t e . Galena, s p h a l e r i t e , t e n n a n t l t e , and a r g e n t i t e next 
s o l i d i f i e d , c h i e f l y as i n t e r s t i t i a l mat te r between the a r senopyr i t e , 
marcas i t e , and p y r r h o t i t e but a l so somewhat replacing the marcas i te 
and p y r r h o t i t e . Weathering has produced some secondary marcas i te . 

The p y r i t e and l f l l l i n g i t e were not observed w i t h / r e l a t i o n to 
the o the r minera ls but occur a s euhedral c r y s t a l s i n the a l t e r e d 
country rock. 

CONCLUSIONS. 
The main conclusion to be, made r e l a t e s to the bleaching of the 

greywacke i . e . the a l t e r e d zone surrounding the ore l e n s e s . The 

bleached rock r e p r e s e n t s the greywacke from which p l ag ioc l a se and 

b i o t i t e have been removed and to which s e r i c i t e , opa l , and J a r o s i t e 

have been added. This i s b e s t explained on the b a s i s of an i n f l u x 

of sulphurous hydrothermal s o l u t i o n s . These pene t ra t ed the greywacke, 
> . " 

e l t e r i n g the p l a g i o c l a s e t o s e r i c i t e , removing the i ron from the 

b i o t i t e (hence the b leach ing) , and adding s i l i c a in the form of opa l . 

The i r o n , l i b e r a t e d from the b i o t i t e , combined with the sulphur in 

the hydrothermal so lu t ions t o form J a r o s i t e . , I t seems l i k e l y , 

t h e r e f o r e , t h a t the bleaching i s d i r e c t l y r e l a t e d to the mine ra l i z a t i on . 

Before f i n a l conf i rmat ion can be made, however, a more d e t a i l e d 

i n v e s t i g a t i o n must be made. 



On the bas i s of I n v e s t i g a t i o n s so f a r , the presence of a 

bleached zone in the greywacke oan be used as a prospect ing guide 

f o r the occurrence of non-outcropping ore j u s t below the s u r f a c e . 

Examined by : R,F. La G-anza 

A.; W. Whi t t l e . 
CHI Eft1 MtNEBALOfl-IgT AND 

MHOLOaii^. • 



FIG.l Greywacke showing i r r e g u l a r g ra ins of 
quar tz and f e l d s p a r surrounded by muscovite and 

"biot i te . Note l i n e a t i o n . 

FIG, 2 Greywacke out by quartz 
v e i n l e t . Note concent ra t ions of 
k i o t i t e around v e i n l e t and a lso 

l i n e a t i o n . 

FIG.3 Bleached zone showing 
j a r o s i t e and s e r i c i t e . 

FIG.4 Typical ore - euhedral c r y s t a l s of 
a r senopyr i t e i n groundmass of galena. Black i s 

gangue mineral . 



APPENDIX A P. 5 

Dep t l . Sample No. P. 509/57. 

• P'ETROLOGICAL REPORT 

Desc r ip t i on of Sam-pie(3) . L.G.N./66. 

L o c a l i t y e t c . County of Hiridmarsh; Hundred of Waitpinga; 
Sect ion 1554. 

Submitted by' L.G. Nixon, GEOLOGICAL SURVEY. 

The mate r i a l submitted i s a metamorphosed subgreywacke 

with a poorly developed s c h i s t o s i t y . Two t h i n s ec t i ons have been 

prepared , both taken a t r igh t angles t o the plane of s c h i s t o s i t y . 

They are a l so perpendicu lar to each o t h e r . 

Examinations of both sec t ions f a i l e d to reveal any 

s t r u c t u r e t h a t could be r e l a t ed to bedding, the only f e a t u r e seen 

being the poor s c h i s t o s i t y . There were no sys temat ic or abiupt 

changes i n g r a i n s ize or composition, and no spec ia l s t r u c t u r e s . 

The sec t ions resembled each o the r c l o s e l y , except t h a t i n one a 

s l i g h t l y h igher apparent s c h i s t o s i t y was caused by a h igher 

content of mica. This was confirmed by modal a n a l y s i s , as 

fo l lows : -

Thin Sec t ion Nos 
3255 • 32^6 

Quart z 66.0 fo 59. 1% 
Micas 31.8% 38. •1% 
Felspar 1.395 1 . 
Apat i t e 0 .6 % 0. 6% 
Opaque 0.3% 0. 2% 

Var ia t ion i n composition across each s e c t i o n i s as 

g r ea t as the d i f f e r e n c e between them. 

Quartz occurs i n subangular g r a i n s , 2"<J-200 microns . 
''n 

ac r o s s . They are embayed by adjacent b i o t i t e c r y s t a l s , and 

show very l i t t l e s i g n of s t r e s s . 

B i o t i t e c r y s t a l s vary from 3-60 microns i n d iameter . 

They are poorly e longated, e spec i a l l y the l a r g e r g r a i n s , and 



Appendix A 
• P. 6 . 

usua l ly i r r e g u l a r i n shape, but with convex margins ad jacen t t o 

qua r t z . Loca l ly t h i s mineral i s somewhat concent ra ted , and 

muscovite. only a minor cons t i tuen t of the rock , tends to occur 

where the o the r mica i s c l u s t e r e d . The b i o t i t e has a maximum 

r e f r a c t i v e index of 1.657 + 0.005, which corresponds t o a Fe:Mg 

r a t i o of 2:1 to 3:1 depending on the Aluminium conten t . 

Fe lspar occurs as occas iona l , s l i g h t l y s ta ined g ra ins 

of o r t h o c l a s e . One or two fragments had a graphic in tergrowth 

of quar tz and f e l s p a r . 

Apa t i t e c r y s t a l s a re rounded-subangular, and 30-60 

microns ac ros s . I r r e g u l a r opaque masses are found i n t e r s t i t i a l l y 

or as inc lus ions i n b i o t i t e ; one of these opaque fragments i s 

250 microns long . Rounded c r y s t a l s o f , z i rcon and sphene occur 

i n t r a c e s . 

The time involved i n ca r ry ing out orthodox exhaustive 

p e t r o f a b r i c i s a t present p r o h i b i t i v e . Informat ion such as t h a t 

above i s a l l t h a t i s p r e sen t ly p o s s i b l e . 

Examined by: i M. J . Bucknel l . 

A. W. Whitt le 
CHIEF MINERALOGIST*AH) 

""PETROL OG 1ST. 

20/3/58. 



Micaceous phyllites _ _ _ _ _ _ 
Medium grained qreywacke _ _ _ _ 
Unbleached fme grained greywacke _ _ _ _ _ _ _ _ _ _ 
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