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INTRODUCTION 

m L  

I 

The K a l g o o r l i e  1 : 2 5 c P 9 O 0 6  S h e e t ,  SH/51-9 of  t h e  

I n t e r n a t i o n a l  Se r i e s ,  i s  named a f t e r  t h e  i m p o r t a n t  g o l d ’ m i n i n g  

town of Ka lgoor* l i e  w h i c h  i s  c l o s e  t o  t h e  e a s t e r n  boundary.  

T h e  t o p o g r a p h y  of t h e  a rea  i s  shown i n  F i g u r e  1. 

The Sand s u r f a c e  i s  g e n e r a l l y  a r o u n d  1,300 f e e t  above  sea 

l e v e l .  I n  t h e  w e s t  s a n d p l a i n s  w i t h  b road  v a l l e y s  f a l l  t o  t h e  

nQPth and  s o u t h w e s t ,  a n d  i n  t h e  e a s t  low h i l l s  w i t h  b road  

v a l l e y s  l e a d  t o  l a k e  c o u n t r y .  D r a i n a g e  i s  by shee t  wash and  

by c r e e k s  t e r m i n a t i n g  i n  p l a y a s  ( d r y  lakes)  . Out8’0anBIing bed- 

r o c k  h i l l s  such  a s  M t .  Burges ,  b o l d  g r a n i t e  rocks, low r i d g e s  

capped by i r o n s t o n e ,  s a n d  r idges ,  and low e s c a r p m e n t s  ( b r e a k -  

aways) i n t e r r u p t  t h e  o t h e r w i s e  g e n t l y  r o l l i h g  l a n d s c a p e .  

F o r  p r i n c i p a l  references t o  p u b l i s h e d  g e o l o g i c a l  

work i n  t h e  K a l g o o r l i e  d i s t r i c t  see Larcombe ( 1 9 1 3 ) ,  McMath 

(1953), Simpson (1948 t o  1 9 5 2 ) ,  and  Woodali  ( 1 9 6 5 ) .  

P r e v i o u s  w o r k e r s  i n  t h e  a r e a  i n c l u d e  B l a t c h f o r d ,  

J .  0 .  Campbel l ,  F a r q u h a r s o n ,  Fe ld tmann ,  G o c z e l ,  G u s t a f s o n ,  

Honman, H o r w i t z ,  J u t s o n ,  Larcombe, Mac la ren ,  McMath, P r i d e r ,  

SimpsQn, S o f o u J i s ,  S t i l l w e l l ,  Thornson, Turek ,  Wood;bll, and 

Woodward . 

tt 

The accompanying g e o l o g i c a l  map is l a r g e l y  t h e  work 

of M. K r i e w a l d t  w i t h  a d d i t i o n s  by R. c. Horwi tp  and  

J .  S o f o u l i s .  

PRECAMBRIAN GEOLOGY 

An i n t e r p r e t a t i o n  o f  t h e  g e o J o g i c a 1  h i s t o r y  o f  t h e  

P r e c a m b r i a n  i n  t h e  K a l g o o r l i e  d i s t r i c t  i s  g i v e n  i n  T a b l e  1. 

The  o v e r l a p  i n  time o f  $ h e  e v e n t s  i s  shpwn i n  F i g u r e  2 .  

T h e  ages of  t h e  P r e c a m b r i a n  u n i t s  were d e t e r m i n e d  

by A. Turek  a t  t h e  A u s t r a l i a n  N a t i o n a l  U n i v e r s i t y .  They were 
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c a l c u l a t e d  f rom a n a l y s e s  f o r  R b  and Sr i s o t o p e s  u s i n g  a d e c a y  

c o n s t a n t  f o r  Rb8' of 1.39 x 10'" yr- '  . 
The age of t h e  boundary  between Archaean  and  Lower 

P r o t e r o z o i c  i s  2,400 m,y, (Stockwe13 a n d  W i l l i a m s ,  1964; 

HoPwitz,  1 9 6 7 ) ,  w h i c h  w o u l d  be a p p r o x i m a t e l y  2,520 m . y .  when 

compared w i t h  t h e  Rb-Sr age  d e t e r m i n e d  by t h e  A u s t r a l i a n  

N a t i o n a l  U n i v e r s i t y  . 
The h i s t o r y  o u t l i n e d  i n  T a b l e  1 d i f f e r s  f rom t h a t  

p roposed  by T u r e k  (1966)  by showing t h e  a g e  of  g o l d  mineral-  

i s a t i o h  a t  K a l g o o r l i e  c l o s e l y  f o l l o w i n g  t h e  a l t e r a t i o n  ( d a t e d  

2,665 - 25 m.y.), i n s t e a d  of b e i n g  a b o u t  2,460 m,y. 4- 

To s u m m a r i s e  t h e  h i s t o r y  i n  g e n e r a l  terms, it i s  

p o s s i b l e  t h a t  t h e  b e g i n n i n g  of  t h e  f o r m a t i o n  o f  t h e  K a l g o o r l i e  

rock  a s s e m b l a g e  was a r o u n d  2,800 m i l l i o n  y e a r s  ago;  t h a t  t h e  

main p e r i o d  o f  t e c t o n i s m  w i t h  r e g i o n a l  metamorphism a n d  

l o c a l i s e d  m e t a s o m a t i c  a l t e r a t i o n  had c e a s e d  150 m,y. l a t e r ;  

and  t h a t  t h e  f i n a l  c r y s t a l l i z a t i o n  o f  i n t r u s i v e  g r a n i t e  w i t h  

c o n c u r r e n t  c o n t a c t  metamorphism t o o k  p l a c e  w i t h i n  t h e  n e x t  

50 m , y .  ( i , e .  a round  2,600 m , y . ) ,  S u b s e q u e n t l y  t h e r e  was 

a l t e r a t i o n  a l o n g  p r e - e x i s t i n g  c o n d u i t s  ( a t  a b o u t  2,4SO m.yI) 

and i n t r u s i o n  a l o n g  t e p s i o n - r e l e a s e  f r a c t u r e s  ( a t  a b o u t  2,550 

m , y .  and 2,400 m.y.), Gold m i n e r a l i s a t i o n  t o g e t h e r  w i t h  

empkacement of a s s o c i a t e d  s u l p h i d e s  and t e l l u r i d e s ,  t o o k  

p l a c e  ma in ly  b e f o r e  2,600 m.y. 
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. *  

TABLE 1 

PRECAMBRIAN GEOLOGICAL HISTORY 

+ ? 2 , 5 5 0  - AkiO 

+ 2,612 - 13 

+ 2 ,665  - 25 

+ 2,730 - 90 

d e t e r m i n a t i o n s  f rom T u r e k ,  1966) - 
Evenks 

I n t r u s i o n  o f  gabbro  dykes  and 
q u a r t z  v e i n s ;  l o c a l  metamorphism 

A l t e r a t i o n  o f  s e r i c i t e  i n  g o l d  
m i n e r a l  i s a t i o n  (NOTE: T h i s  e v e n t  
i s  c o n s i d e r e d  by T u r e k  t o  i n d i -  
c a t e  t h e  a g e  o f  t h e  K a l g o o r l i e  
g o l d  m i n e r a l i s a t i o n )  

I n t r u s i o n  of f e l s i t e  dykes  
( r e v e r s e  p o l a r i z e d )  

I n t r u s i o n  of p e g m a t i t e  and  
a p l i t e ;  g o l d  m i n e r a l i s a t i o n  a t  
Bonnie  V a l e  

I n t r u s i o n  o f  g r a n i t e ,  q u a r t z ,  
p e g m a t i t e ;  c o n t a c t  metamorphism 

A l t e r a t i o n  i n  d i s t u r b e d  r e g i o n s ;  
s u b s e q u e n t  g Q l d  m i n e r a l i s a t i o n  
and w a l l - r o c k  a l t e r a t i o n  

I n t r u s i o n  of K a l g o o r l i e  mine 
P o r  PhY r Y  

Tectonism.  Peak o f  r e g i o n a l  
metamorphism ( m o s t l y  g r e e n s c h i s t  
f a c i e s )  

E x t r u s i o n  of  f e l s i c  l a v a s  and 
i n t r u s i o n  of s i l l s  and dykes of 
f e l s i c  r o c k s  

D e p o s i t i o n  o f  greywacke ,  s h a l e ,  
a n d  c o n g l o m e r a t e ;  e x t r u s i o n  o f  
m a f i c  l a v a s ,  and i n t r u s i o n s  t o  
form m a f i c  and u l t r a m a f i c  r o c k s ,  
w i t h  c o n c u r r e n t  a l t e r a t i o n ;  a l l  
c o n t i n u i n g  u n t i l  a f t e r  e v e n t  
i m m e d i a t e l y  above .  

Pi., 

Map u n i t s  
r e p r e s e n t e d  

Pd, pq 

-_I--- 

n o t  shown 

A Z  

- 
A d  

Ag, Agp, A P ,  
A q ,  Am, An 

n o t  shown 

---- 
p a r t  Ay 

Ax, p a r t  By 

----- 
A S ,  Ao, AA, 
Ab, Av, Avp,  
Aw, A h ,  A I ,  
Ah, A t ,  A r  

. 
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S t r u c t u r e  

The r e g i o n a l  t r e n d  o f  t h e  K a l g o o r l i e  d i s t r i c t  i s  

lipor%h t o  w e s t  of  n o r t h .  T h i s  i s  Lhe s t r i k e  of t h e  a x i a l  

p l a n e s  o f  t h e  prominent  folds, of t h e  c l e a v a g e  and  t h e  f o l i a -  

t i o n ,  and  of  t h e  l o n g e r  l i m b s  o f  t h e  l a r g e r  f o l d s .  T h e  

dominant  d i p  of a l l  t hese  f e a t u r e s  i s  a b o u t  v e r t i c a l -  Most 

of the  f o l d s  p l u n g e  s t e e p l y  a n d  some  f o l d  p l u n g e s  a r e  ove r -  

t u r n e d ,  An e x c e p t i o n  t o  t h e  s t e e p  p l u n g e s  i s  t h e  g e n t l e  

p l u n g e  o f  t h e  main a n t i c l i n e  t o  t h e  e a s t  o f  K a l g o o r l i e  ( t h e  

K a l g o o r l i e  a n t i c l i n e ) .  

I n  t h e  K a l g o o r l i e  d i s k a i c t ,  t h e  v e r y  o b v i o u s  

r e g i o n a l  t r e n d  h a s  o b s c u r e d  a n  e a r l i e r  t r e n d  of  geography 

a n d  v u l c a n i c i t y  d u r i n g  t h e  t i m e  of f o r m a t i o n  of t h e  r o c k s  

w h i c h  were l a t e r  f o l i a t e d  and  d i s r u p t e d ,  The p a l e o g e o g r a p h i c  

t r e n d  (Horwi t z  and o t h e r s ,  1967) w a s  somewhere between what  

i s  now n o r t h e r l y  and n o r t h e a s t e r l y -  

S e v e r a l  l a r g e  f a u l t s  w i t h  s t r i k e s  n e a r  t o  t h e  

d i r e c t i o n  o f  t h e  r e g i o n a l  f o l d  a x e s  have  been r e c o g n i z e d  n e a r  

K a l g o o r l i e .  Younger f a u l t s  c u t  a c r o s s  t h e  r e g i o n a l  s t r A k e .  

P r e f e r r e d  m i n e r a l  o r i e n t a t i o n  i s  n o t  known i n  most  of t h e  

g r a n i t e  , 

S t r u c t u r a l  i n t e r p r e t a t i o n  

F i v e  p r i m a r y  s t r u c t u r a l  l a y e r s  have  been i n t e r -  

p r e t e d  i n  t h e  K a l g o o r l i e  Archaean;  two o f  t h e  l a y e r s  ( t h e  

K a l g o o r l i e  and  O r a  Banda l a y e r s )  a r e  p r e d o m i n a n t l y  a l t e r e d  
0 

m a f i c  and u l t r a m a f i c  i g n e o u s  r o c k s ,  and  t h e  o t h e r  t h r e e  l a y e r s  

c o n t a i n  metamorphosed s h a l e  and  greywacke and a l s o  g r a n i t e .  

The f i v e  l a y e r s  a re :  

5 ,  metamorphosed s h a l e  and greywacke,  g r a n i t e  

4. a l t e r e d  r o c k s  o f  f l o w s  and s i l l s  (Ora  Banda 

l a y e r )  

3 .  metamorphosed s h a l e  and greywacke ,  g r a n i t e  
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2.  a l t e r e d  r o c k s  of  f l o w s  and s i l l s  ( K a l g o o r l i e  

l a y e r )  

1. metamorphosed s h a l e  arid greywacke, g r a n i t e .  

T h e  s t r u c t u r a l  i n t e r p r e t a t i o n  and rock  r e l a t i o n -  

s h i p s  a r e  g i v e n  i n  F i g u r e  3 arid o n  t h e  1:250,000 map. 

The  s u c c e s s i o n s  a t  C o o l g a r d i e  and K a l g o o r l i e  a r e  

i n t e r p r e t e d  a s  b e i n g  p a r t s  U P  t h e  o n e  p r i m a r y  s t r u c t u r a l  

l a y e r  f o l d e d  i n  a l a r g e  s y n c l i n e  ( t h e  Kurrawang s y n c l i n e ) ,  

which  h a s  a nose  t o  t h e  n o r t h w e s t  a t  M t .  Carnage .  A p r o b a b l e  

n o r t h e r n  e x t e n s i o n  o f  t h i s  s y n c l i n e  h a s  an e a s t  l i m b  t h r o u g h  

Wongi H i l l ,  and  a w e s t  l i m b  t h r o u g h  Davyhurs t .  

An a n t i c l i n e  l i e s  between C o o l g a r d i e  and B u l l a -  

b u l l i n g ,  The e a s t - f a c i n g  l i m b  a t  C o o l g a r d i e  p a s s e s  n o r t h -  

wards  t h r o u g h  K u n a n a l l i n g ,  t o  t h e  s o u t h  o f  C a r b i n e  a r o u n d  a 

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

J a u r d i  H i l l s  and C o o n d a r r i e .  

The i n t e r p r e t a t i o n  of  t h e  a r e a  be tween B u l l a b u l l i n g  

and  Ryans F i n d  i s  based  on a e r o m a g n e t i c  maps .  N o r t h w e s t e r l y  

f rom B u l l a b u l l i n g  a m a g n e t i c  h i g h  e x t e n d s  t o  t h e  w e s t  of  

C a l l i o n  w i t h  no  o u t c r o p  of  Archaean  r o c k s  a l o n g  most  of t h i s  

h i g h .  I t  i s  f l a n k e d  t o  t h e  w e s t  by g r a n i t e  o u t c r a p s .  The  

s t r u c t u r e  b e n e a t h  t h e  h igh  i s  i n t e r p r e t e d  a s  a s o u t h - p l u n g i n  

a n t i c l i n e .  To t h e  w e s t  o f  C a l l i o n  t h e  n o r t h  end of t h e  e a s t  

l i m b  o f  t h i s  a n t i c l i n e  d i p s  6 0  t o  t h e  e a s t ,  and  t h e r e  i s  8 

nose  of t h i s  f o l d  t o  t h e  s o u t h w e s t  o f  C a l l i o n .  The n o r t h  e n d  

of t h e  w e s t  l i m b  o f  t h i s  a n t i c l i n e  has  been p l a c e d  t o  i n c l u d e  

a s m a l l  o u t c r o p  o f  banded i r o n  f o r m a t i o n  2 1  miles  t o  t h e  w e s t  

o f  C a l l i o n ,  

0 

An a n t i c l i n e  i s  i n t e r p r e t e d  be tween t h e  s u c c e s s i o  

af  a m p h i b o l i t e s  and banded i r o n  f o r m a t i o n s  a t  Ryans F i n d  and 

Coora ra  Soak,  No d i r e c t  f a c i n g  e v i d e n c e  h a s  been seen t o  

s u p p o r t  t h i s  i n t e r p r e t a t i o n .  
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T h i s  s t r u c t u r a l  i o t e r p r e t a t i o n  shows t h a t  g r a n i t e  

- .  

I 

i s  p r e s e n t  i n  th ree  s t r u c t u r a l  l a y e r s ,  and t h a t  t h e  Ora  Banda 

~ ~ ~ n 7 ~ c ~ ~ ~ a ~  layer  i s  h i g h e r  t h a n  t h e  K a l g o o r l i e  l a y e r .  

T h e  s t r u c t u r a l  Eayejr a t  Md, Jewel l  and  t h e  l a y e r  

er t o  t h e  n o r t h e a s k  a r e  shown in t h e  i n t e r p r e t a t i o n  a s  

p a r t  of t h e  l o w e s t  u n i t  and t o  be w e s t - f a c i n g .  However 

e t h a t  b o t h  t h e s e  l a y e r s  a r e  e a s t - f a c i n g  and 

t h a t  t h e  r o c k s  a t  M t .  J e w e l l  a r e  p a r t  of  l a y e r  2. 

Metamorphosed s e d i m e n t a r y  r o c k s  -- 
The K a l g o o r l i e  Archaean  i n c l u d e s  t h i c k  s e q u e n c e s  

of s l a t e ,  p h y l l i t e ,  c l e a v e d  greywacke, and  o t h e r  metamorphose 

s e d i m e n t a r y  r o c k s .  Metamorphic  b i o t i t e  i s  common i n  t hese  

r o c k s .  

C l o s e  r e se  b l a n c e s  ( o f  t w i n n i n g ,  i n c l u s i o n s ,  g r a i n  

s i z e ,  and  w e a t h e r i n g )  between a l b i t e  c l a s t s  i n  t h e  g reywacke  

gnd a l b i t e  c r y s t a l s  i n  a s s o c i a t e d  p o r p h y r i t i c  f e l s i t e  have 

been n o t e d  by T r e n d a l l  ( 1 9 6 4 ) .  

$, 

V a r i o u s  s c h i s t s  have been formed from t h e  sedi-  

mentary  r o c k s .  Examples a r e  q u a r t z - f e l d s p a r  s c h i s t ,  q u a r t z -  

mica s c h i s t ,  a n d a l u s i t e  s c h i s t ,  and  b i o t i t e - s i l l i m a n i t e  

s c h i s t .  

Toward t h e  bot tom o f  t h e  s e d i m e n t a r y  s u c c e s s i o n  

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

commonly i n t e r c a l a t e d  between b a s a l t  l a v a  f lows .  Many o f  

these  p y r i t i c  beds  a r e  o x i d i z e d  n e a r  t h e  ground s u r f a c e ,  and  

t h e  o u t c r o p  i s  a banded j a s p e r .  

Banded c h e r t ,  f e r r u g i n o u s  c h e r t ,  j a s p i l i t e ,  and 

j a s p e r  w e a t h e r e d  f rom r o c k s  c o n t a i n i n g  v a r y i n g  p r o p o r t i o n s  

of m a g n e t i t e ,  p y r i t e ,  i r o n  s i l i c a t e s ,  and q u a r t z  ( o r  c h e r t )  

a r e  p r e s e n t  a t  Ryans F i n d ,  C o o r a r a  Soak, a n d  w e s k  of  C a l l i o n .  

I n  t h e s e  a reas  t h e  b e d s  l i e  w i t h i n  a s s e m b l a g e s  o f  a m p h i b o l i t e  

d e r i v e d  from b a s a l t  l a v a  f l o w s  and s i l l s  of d o l e r i t e  and 
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gabbro ,  F e r r u g i n o u s  c h e r t s  e a s t  o f  G o o n g a r r i e  a r e  i n t e r -  

bedded w i t h  greywacke,  i n t e r c a l a t e d  w i t h  a l t e r e d  m a f i c  r o c k  

ava8 a n d  s i l l s ) ,  and i n t r u d e d  by s e r p e n t i n i t e  s i l l s .  

A t  s e v e r a l  l e v e l s  w i t h i n  t h e  s e d i m e n t a r y  s u c c e s s -  

i o n  t h e s e  a r e  conglomer*a tes  w i k h  f e l s i t e  c l a s t s  i n  a g rey -  

wacke m a t r i x .  I n  p l a c e s  t h e  c o n g l o m e r q t e s  g r a d e  i n t o  

brtt”cc l a s  * hese m a n o c l a s % i c  rocks have t h e i r  p rovenance  

i n  f e l s i t e  f l o w s .  

Toward t h e  t o p  of  Ckre s t r a t i g r a p h i c  p i l e  t h e r e  

are beds  of p o l y m i c t i c  c o n g l o m e r a t e  w i t h  c l a s t s  of q u a r t z ,  

q u a r t z i t e ,  j a s p i l i t e ,  and f e l s i t e .  

Metamorphosed e x t r u s i v e  ro* 

I n t e r c a l a t e d  w i t h i n  t h e  s e d i m e n t a r y  s u c c e s s i o n  

i s  a n  assemblage o f  a l t e r e d  f e l s i c  l a v a  f l o w s ,  w i t h  

a s s o c i a t e d  f l o w  b r e c c i a s ,  a g g l o m e r a t e s ,  and t u f f s .  Most o f  

t h e  f e l s i t e s  a r e  l i g h t - c o l o u r e d ,  a l t h o u g h  some a r e  b l u e .  

Many a r e  p o r p h y r i t i c ,  w i t h  s m a l l  p h e n o c r y s t s  of q u a r t z  o r  

f e l d s p a r ,  O t h e r s  have h o r n b l e n d e  p h e n o c r y s t s  or pseudomorphs 

of c h l o r i t e  a f t e r  h o r n b l e n d e  a n d  appea r  t o  be a n d e s i t e s .  

B a s a l t  l a v a  f l o w s  have been r e c o g n i z e d  by p i l l o w  

s e r u c t u r e s ,  f l o w  b r e c c i a s ,  and v a r i o l i t i c  t e x t u r e s .  T h e  

b a s a l t s  have been metamorphosed t o  f i n e - g r a i n e d  a m p h i b o l i t e s .  

Some have  l a r g e  f e l d s p a r  p h e n o c r y s t s .  The  f l o w s  i n t e r f  i n g e r  

w i t h  t h e  sedirnentgry b e d s ,  

Metamorphosed i n t r u s i v e  r o c k s  

I n t r u d i n g  t h e  l a y e r e d  s u c c e s s i o n  o f  s ed imen ta ry  and  

e x t r u s i v e  r o c k s  a r e  s i l l s  o f  f e l s i c ,  m a f i c ,  and u l t r a m a f i c  

r o c k s ,  Commonly t h e  s i l l s  a r e  i n t r u d e d  a t  t h e  j u n c t i o n s  

between f l o w s  a s  marked by t h i n  beds  of black p h y l l i t e .  
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The mafic r o c k s  a r e  now medium-grained a m p h i b o l i t e  

d e r i v e d  f rom g a b b r o  and f rom q u a r t z  g a b b r o ,  a n d  f i n e - g r a i n e d  

a m p h i b o l i t e  ( f r o m  d o l e r i t e  and  q u a r t z  d o l e r i t e )  , T h e  t o p  

of some of  the  s i l l s  o f  mafic r o c k  a r e  g r a n o p h y r e s  w i t h  l 0 n g  

b l a d e s  o f  amphibole  i n  a g r a n o p h y r i c  groundmass ,  The bo t toms  

of t h e  s i l l s  a r e  i n  p l aces  a f e l t e d ,  meshed a g g r e g a t i o n  of 

a c i c u l a r  amph ibo le ,  Where t h e  amphibo le  r o c k s  a r e  sheared  

and a l t e r e d ,  c h l o r i t e  s c h i s t  and t a l c  s c h i s t  a r e  d e v e l o p e d ,  

There  a r e  many s i l l s  o f  s e r p e n t i n i t e  d e r i v e d  f rom 

p e r i d o t i t e  i n  t h e  s u c c e s s i o n .  Most of t h e  s e r p e n t i n i t e s  a r e  

b l u e ,  f i n e - g r a i n e d ,  h a r d  and  d e n s e  r o c k s ,  b u t  i n  some t h e  

p e r i d o t i t e  t e x @ u r e  i s  e a s i l y  s e e n .  

A l s o  p r e s e n t  i n  s i l l s  i s  a n o t h e r  u l t r a m a f i c  r o c k  

t y p e ,  an  a m p h i b a l e - c h l o r i t e  rock which h a s  a d i s t i n c t i v e  

chevron  p a t t e r n  i n  hand spec imen.  P o s s i b l y  t hese  amphi  

c h l o r i t e  r o c k s  w e ~ e  d e r i v e d  f r o m  p y r o x e n i t e ,  

F e l s i c  r o c k s ,  v e r y  s imi l a r  t o  t h e  f e l s i c  f l o w  r o c k s  

men t ioned  e a r l i e r ,  a r e  p r e s e n t  a s  dykes  and  s i l l s .  The  

o l d e s t  o f  these a re  p r o b a b l y  f eede r s  f o r  t h e  f e l s i c  f r Q J w *  

Unco n f o r m i  t i e s 

Breaks i n  t h e  r e c o r d  o f  f o r m a t i o n  of  t h e  l a y e r c  

s u c c e s s i o n  a r e  i n d i c a t e d  by u n c o n f o r m i t i e s  a t  s e v e r a l  

l o c a l i t i e s ;  o n e  i n s t a n c e ,  a t  t h e  n o r t h w e s t  end  o f  Brown La 

a body o f  p o r p h y r i t i c  f e l s i t e  i s  o v e r l a i n  by greywacke  w i t h  

a basa l  b r e c c i a  o f  f e l s i t e .  S i m i l a r  o c c u r r e n c e s  can be  s e e n  

by s t u d y i n g  map y n i t s  ' A x ' ,  ' A o '  a n d  ' A L L ' .  

An a n g u l a r  u n e o n f o r m i t y  i s  i n d i c a t e d  n e a r  t h e  

Banham and S u r p r i s e  mines  ( s o u t h e a s t  o f  C o o l g a r d i e )  by the 

t e r m i n a t i o n  a l o n g  s t r i k e  of b o d i e s  o f  a m p h i b o l i t e  and  u l  

m a f i c  r o c k s  a g a i n s t  unconformably  o v e r l y i n g  s e d i m e n t s .  

I t  i s  p o s s i b l e  t h a t  these  u n c o n f o r m i t i e s  h a v e  ~ n o r t  

t h a n  a l o c a l  s i g n i f i c a n c e  a n d  c o u l d  be c o n n e c t e d  w i t h  a 



- 9 -  

s t r u c t u r a l  b reak  i n  t h e  sequence  t r u n c a t i n g  a p r e v i o u s l y  

f o l d e d  sequence. 

G r a n i t e  and r e l a t ed  r o c k s  

Rocks r a n g i n g  i n  c o m p o s i t i o n  from g r a n i t e  t o  t o n a l i t e  

a r e  p r e s e n t  i n  l a r g e  i n t r u s i v e  b o d i e s  which a r e  e x t e n s i v e  i n  

s t r u c t u r a l  l a y e r s  1, 3, and 5 i n  t h e  west, and  r e s t r i c t e d  

main ly  t o  l a y e r s  1 and 3 i n  t h e  e a s t ,  Most o f  the$e r o c k s  

a r e  e v e n - g r a i n e d  with a medium g r a i n  s i z e ,  and a r e  l i g h t -  

c o l o u r e d .  Muscov i t e ,  b i o t i t e ,  and i n  sope i n s t a n c e s  c h l o r i t e  

a r e  p r e s e n t .  There is a p o r p h y r i t i c  f a c i e s  n e a r  S n J t h f i e l d ,  

g r a d a t i o n a l  i n t o  t h e  even-g ra ined  v a r i e t y .  G r a n i t e s  a t  

Mungari  and B u l l a b u l l i n g  have  c o n t a c t  metamorphic  a u r e o l e s ,  

P e g m a t i t e  dykes  of  q u a r t z  and  f e ldspa r  a r e  common 

t h r o u g h  t h e  g r a n i k e ,  P e g m a t i t e s  a t  C o o n d a r r i e  have l i t h i u m  

m i n e r a l s .  Q u a r t z  v e i n s  a r e  common t h r o u g h  t h e  metamorphosed 

r o c k s ,  Two dykee of p o r p h y r i t i c  f e l s i t e ,  o n e  a t  B i n d u l i  and  

t h e  o t h e r  n o r t h  o f  K a l g o o r l i e ,  a r e  p r o b a b l y  younger  t h a n  t h e  

g r a n i t e s  and p e g m a t i t e s .  

C r o s s - c u t t i n g  dykes 

S e v e r a l  s m a l l  o u t c r o p s  o d o l e r i t e  i n  c r q s s - c u t t i n g  

dykes  have been mapped i n  t h e  a r e a ,  The l a r g e s t  of these i s  

a t  White F l a g  Lake ,  A l a r g e  c r o s s - c u t t i n g  q u a r t z  dyke i s  

p r e s e n t  s o u t h  of t h i s  dyke ,  

CAI NOZOIC GEOLOGY 

S u r f a c e  m a t e r i a l s  i n  t h e  K a l g o o r l i e  d i s t r i c t  a r e  

grouped  t o g e t h e r  a c c o r d i n g  t o  t h e i r  r e l a t i v e  ages  a s  f o l l o w s :  



- 10 - 

--- 
_I_-- -- 

P l e i s t o c e n e  a 1  and  e o l i a n  d e p o s i t s ,  and  

P l e i s t o c e n e  

--- 
weathered r o c k s  and l a t  --- -- -- 

C o n t i n e n t a l  d e p o s i t s  
I--- - -- 

Rock r e l a t i o n s h i p s  a r e  g i v e n  i n  F i g u r e  4. 

T e r t i a r y  s e d i m e n t s  

Upper Eocene c o n t i n e n t a l  d e p o s i t s ,  up t o  400 f e e t  

t h i c k ,  f i l l  a smal l  b a s i n  a b o u t  1% miles  s o u t h e a s t  o f  Cool-  

g a r d i e ,  T h e s e  a r e  c o v e r e d  by younger  a l l u v i u m .  P l a n t  f o s s i l s  

f rom t h e s e  T e r t i a r y  d e p o s i t s  have  been desc r ibed  by Balme and  

C h u r c h i l l  (195q)-.  

- T e r t i a r y  w e a t h e r i x  

Many o f  t h e  baseritent r o c k s  a r e  d e e p l y  w e a t h e r e d .  

I t  i s  t h o u g h t  t h a t  t h e  deep  w e a t h e r i n g  t o o k  p l a c e  d u r i n g  t h e  

e a r l y  p a r t  af  t h e  T e r t i a r y  p e r i o d .  Commonly t h e  r o c k s  a r e  

weathered t o  a d e p t h  of  3 0  f e e t  o r  so ;  and i n  some p l a c e s  t o  

more t h a n  200 f e e t  below t h e  p r e s e n t  l a n d  s u r f a c e .  Only  a 

f e w  r emnqn t s  o f  p r i m a r y  l a t e r i t e  r e m a i n  above  t h e  deeply 

w e a t h e r e d  r o c k s .  
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Pfeistocene o r  T e r t i a r y  s e d i m e n t s  
7- 

severa l  s m a l l  d e p o s i t s  o f  c o n g l o m e r a t e  ajn4 w h i t e  

ckay, older  t h a n  t h e  b u l k  of t h e  s u r f a c e  d e p o s i t s  of t h e  

SwlgoQrlie d i s t r i c t  b u t  younger  t h a n  t h e  time of deep weather -  

i ng ,  ape t h o u g h t  t o  be P l e i s t o c e n e ,  a l t h o u g h  t h e y  c o u l d  be a s  

old a a  T e r t i a r y ,  

One Vype of' c o n g l o m e r a t e  of  t h i s  age c o n t a i n s  q u a r t z  

pebb les  and  i r o n s t o n e  g r a v e l  w i t h  a f e r r u g i n o u s  cement .  

Ano the r  t y p e  h a s  o n l y  q u a r t z  p e b b l e s  and d o e s  no t  have  a 

fsrruginous cement. Q u a r t a  p e b b l e  c o n g l o m e r a t e s  a t  P a d d i n g t o n  

and Yln tore  c a r r y  a l l u v i a l  g o l d ,  

In p l a o e s  t h e  c o n g l o m e r a t e s  a r e  o v e r l g i n  by w h i t e  

c lay  d a p a e l t s ,  p resumably  der ived  from deeply weathered r o c k s .  

2! Of' t h e  w h i t e  c l a y  d e p o s i t s  g rade  upwards i n t o  d e p o s i t s  

w$Ch i r o n a t o n e  g r a v e l .  O t h e r s  a r e  o v e r l a i n  by younqer  a l l u v i u m  

-1 nd d e e s i t s  -- 
Some of t h e  d e e p l y  weathered r o c k s  h a v e  been expose 

IRy erosion, and  s u b s e q u e n t l y  ha rdened  by s i l i c i f i c a t i o n  i n  

SORB places ,  and  by f e r r v g i n i z a t i o n  i n  o t h e r s ,  T h e  e x p o s u r e  

and  hapdening is m o s t l y  a n  o l d  f e a t u r e ,  a l t h o u g h  t h e  same 

proeae$ has  take@ place  at: more t h a n  one t i m e ,  

J a s p e r  i s  p r e s e n t  a s  a r u b b l e  l a g  on t h e  t o p  of  

t r e r h  a e r p e n t i n i t e ,  I t  i s  t h o u g h t  t h a t  t h e  j a s p e r  formed a s  

veins and f i l l i n g s  w i t h i n  w e a t h e r i n g  s e r p e n t i n i t e ,  A common 

aosociatq of' t h i s  j a s p e r  i s  m a g n e s i t e .  Where t h e  s e r p e n t i n i t e  

has s u f f i c i e n t  n i c k e l  o r  chromium, c h r y s o p r a s e  has  been  

fopaed i n  a similar manner. 

8 i l i c i f  i c a t i o n  and f e r r u g i n i z a t i o n  have  t a k e n  p l a c e  

a l a @  i n  d e p o s i t s  e r o d e d  from d e e p l y  weathered r o c k s .  For  

Anatance come s i l c r e t e  n e a r  Ryans  F ind  i n c o r p o r a t e s  a 

cong@merate, 
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There are many d e p o s i t s  of l imon i t e -cemen ted  

i r o n e t o n e  g r a v e l  ( d e t r i t a l  l a t e r i t e )  i n  t h e  K a l g o o r l i e  

d i s t r i c t ,  S h e e t s  of  kanka r  l i m e s t o n e  a r e  common i n  t h e  

hot tom p a r t  o f  these d e p o s i t s ,  

C o v e r i n g  l a r g e  a r eas  i n  t h e  west of t h e  K a l g o o r l i e  

shee t  i s  a y e l l o w  sandy loam c o n t a i n i n g  l imon i t e -cemen ted  

noclules,  Some of these n o d u l e s  have formed a round  t h e  

cocoons  of i n s e c t  l a r v a e ,  I n  g e n e r a l ,  t h i s  ma te r i a l  o v e r l i e s  

d e e p l y  weathered r o c k ,  b u t  i n  p l a c e s  i t  i s  separa ted  f rom t h e  

d e e p l y  w e a t h e r e d  r o c k  by d e p o s i t s  of cong lomerg te  and  c l a y .  

I t  i s  t h o u g h t  t h a t  t h e  sandy loam and i r o n s t o s e  were formed 

in d e e p l y  weathered r o c k s  arsd i n  m a t e r i a l  e r o d e d  f rom d e e p l y  

w e a t h e r e d  r o c k s ;  b u t  a f t e r  t h e  t ime of' deep w e a t h e r i n g ,  

Kankar depos i t?  

T h e r e  a r e  s e v e r a l  qypes  of' d e p p s i t  i n  t h e  K a l g o o r l i  

d i s t r i c t  t h a t  c o n t a i n  k a n k a r  l i m e s t o n e  i n  sheets  o r  i n  nodu le  

One det r i ta l ,  l a t e r i t e  w i t h  4 b a s a l  kanka r  cement  was men t ione  

e a r l i e r ,  These  k a n k a r - b e a r i n g  d e p o s i t s  occupy a p o s i t i o n  i n  

t ima between 9 lde r  f e r r u g i n o u s  m a t e r i a l s  and  younger  a l l u v i a l  

d e p o s i t s .  They are  t h o u g h t  t o  be P l e i s t o c e n e ,  

D e p o s i t s  Qf loam, w i t h  i r o n s t o n e  g r a v e l  v e n e e r  and  

e h e e t  kanka r  b e n e a t h ,  m a n t l e  low r idges ,  Much of' t h e  i r o n -  

s t o n e  is m a g n e t i c ,  S u r f a c e  wash and wind winnowing have 

c o n c e n t r a t e d  t h e  i r o n s t o n e  g r a v e l  a s  a l a g  d e p o s i t ,  Some 

gravel  has become cemented i n  t h e  sheet  k a n k a r ,  

I n  t h e  Nor th  C o o l g a r d i e  G o l d f i e l d  there i s  a r e d  t o  

brown loam t o  sandy loam w i t h  a compact hardpan  l a y e r  n e a r  

t h e  s u r f a c e .  I n  some p l aces  t h i s  l a y e r  i s  sheet k a n k a r ,  and 

g e n e r a l l y  d i r e c t l y  b e n e a t h  t h e  ha rdpan  i s  k a o l i n i z e d  g r a n i t e  e 

Black  s t a i n s  of manganese m i n e r a l s  a r e  common o n  t h e  l a y e r .  

t 
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B o r d e r i n g  many r i d g e s  of  f resh  bedrock  i n  t h e  a r e  

of t h e  K a l g o o r l i e  S h e e t  t h e r e  a r e  c o l l u v i a l  and a l l . u v i a 1  

d e p o s i t s  cemented w i t h  sheet  k a n k a r .  The p a r t s  c l o s e s t  t o  

t h e  r i dges  a re  i n  most  i n s t a n c e s  c o v e r e d  by a younger  c o l l u v i u  

washed f rom t h e  r i d g e s ,  b u t  u n l i k e  t h e  o l d e r  d e p o s i t s  t h i s  

younger  m a t e r i a l  i s  n o t  cemented. 

Kankar n o d u l e s  a r e  abundan t  i n  o l d  v a l l e y  f i l l s  and 

wind-blown d e p o s i t s  o f  buff  t o  p i n k  loam. 

Younger P l e i s t o c e n e  d e p o s i t s  --- 
Many o f  t h e  b road  v a l l e y s  i n  t h e  K a l g o o r l i e  S h e e t  

a r e a  a r e  f l o o r e d  w i t h  younger  P l e i s t o c e n e  a l l u v i u m .  The 

a l l u v i u m  c o n s i s t s  of c l a y s ,  loams,  and g r a v e l s ,  a n d  i s  up t o  

50 f e e t  t h i c k .  S h e l l s  o f  l a n d  s n a i l s  a re  p re sen t  i n  these 

depbs i t s  1 2  miles n o r t h e r l y  f r o m  C o o l g a r d i e ,  

O t h e r  younger  P l e i s t o c e n e  d e p o s i t s  a re :  

1, y e l l o w  sand  and  loam washed f rom Che o l d e r  

d e p o s i t s  t h a t  c o n t a i n  l i m o n i t e  n o d u l e s  

2, washes of q u a r t z  and f e l d s p a r  from f e l s i c  roc 

( u s u a l l y  g r a n i t e )  

3, low- ly ing  d e p o s i t s  o f  sand  and loam d e r i v e d  

l a rge ly  f rom g r a n i t e  washes by f u r t h e r  w e a t h e r i n g  

4. v e n e e r s  o n  o l d  pediment  e r o s i o n  surfaces .  

R e c e n t  d e p o s i t s  

Two g r o u a i n g s  o f  R e c e n t  d e p o s i t s  have been r e c o g -  

n i z e d  i n  t h e  K a l g o o r J i e  d i s t r i c t .  

The o l d e s t  of  these a re  e o l i a n  d e p o s i t s  of k o p i  

( i m p u r e  gypsum) which i n t e r f i n g e r  w i t h  sheet d e p o s i t s  o f  

s a l i n e  s a n d  and s i l t .  The k o p i  was blown f rom des icca ted  

s u r f a c e s  o f  o l d  p l a y a s ,  P o s s i b l y  o f  t h e  same age a s  t h e  ko 

d e p o s i t s  a r e  s a n d  r idge6  on t h e  d e p o s i t s  o f  y e l l o w  sandy l o a m  

t h a t  c o n t a i n  l i m o n i t e  n o d u l e s ,  and sand  r idges  on some kank 
n o d u l e  d e p o s i t s .  
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Younger t h a n  t h e  Rbpi and s a l i n e  shee t  d e p o s i t s  

are:  

1. d e p o s i t s  of  s i l t  and c l a y  w i t h  gypsum and h a l i t e  

i n  p l a y a s  

2 .  v e n e e r s  on  p e d i m e n t s  c u t  i n t o  weathered r o c k s  

t o  t h e  west o f  p l a y a s ,  and on t h e  w e s t e r n  s ide  o f  p l a y a  f l o o r s  

3. f l u f f y  s a l i n e  d e p o s i t s  of  s and ,  s i l t ,  and c l a y  

b o r d e r i n g  p l a y a s  

4. d u n e s  and shee t s  o f  w h i t e  and  y e l l o w  q u a r t z  sa  

m a i n l y  on  t h e  e a s t e r n  s i d e  of p l a y a s  

5 .  c l a y p a n  d e p o s i t s  

6. a l l u v i a l  d e p o s i t s  i n  aggraded  c h a n n e l s  and o l d  

c l a y p a n s ,  

wcwoAiIrc GEOLOGY 

Gold  - 
Gold h a s  been mined a t  K a l g o o r l i e  d i s t r i c t  f o r  

n e a r l y  75 years .  A t  p r e s e n t  a b o u t  2 m i l l i o n  t q n s  o f  o r e  a r e  

mined e a c h  year f o r  t h e  p r o d u c t i o n  o f  some 500,000 o z  of  

gold,  wor th  a b o u t  $ A 2 0  m i l l i o n .  R e s e r v e s  a r e  b e i n g  m a i n t a i n e  

a t  a round 1 2  m i l l i o n  t o n s  a v e r a g i n g  4 dwt  per t o n .  

I n  a l l  abou t  40 m i l l i p n  oz of g o l d  have been 

p roduced  f rom w i t h i n  t h e  a r e a  o f  t h e  K a l g o o r l i e  S h e e t ;  o v e r  

30 m i l l i o n  oz  have  come from K a l g o o r l i e  and Bou lde r  ( T a b l e  2 )  . 
The p r i n c i p a l  m i n i n g  c e n t r e s  o f  t h e  K a l g o o r l i e  S h e e t  

a r e  shown on F i g u r e  5 .  

Gold  t h e  K a l g o o r l i e  d i s t r i c t  o c c u r s  m o s t l y  a l o n g  

s h e a r s  and t e n s i o n  f r a c t u r e s  t h r o u g h  t h e  c o u n t r y  r o c k ,  e i t h e r  

a s  r e p l a c e m e n t s  o r  i n  v e i n s ,  commonly i n  u l t r a m a f i c  r o c k s .  

Go ld -qua r t z  m i n e r a l i s a t i o n  o c c u r s  i n  g r a n i t e  a t  Bonnie  Vale .  

Maclaren and Thomson (1913)  a n d  Ward (1950) n o t e d  t h a t  much 

of t h e  g o l d  m i n e r a l i s a t i o n  i s  l o c a t e d  n e a r  o r  w i t h i n  i n t r u s i v e  



- 15 - 
' p o r p h y r i e s ' .  Gold i s  known a l s o  from a l t e r e d  b a s a l t  p i l l o w  

l a v a s .  The g o l d  m i n e r a l i s a t i o n  a t  K a l g o o r l i e  h a s  l o n g  been 

known t o  be ma in ly  w i t h i n  t h e  r o c k  body now c a l l e d  t h e  

Golden Mile D o l e r i t e ,  

V a r i a b l e  q u a n t i t i e s  o f  p y r i t e ,  g a l e n a ,  s p h a l e r i t e ,  

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

p r e s e n t  i n  some of the g o l d  ores.  There i s  r e m a r k a b l y  l i t t l e  

s i l v e r  i n  most  o c c u r r e n c e s  o f  go ld  o r e  e x c e p t  i n  t h e  Golden  

M i l e  o r e  ,in w h i c h  t h e  r a t i o  of  g o l d  t o  s i l v e r  i s  6 t o  1 (set? 

T a b l e  2) . 
P r a c t i c a l l y  a l l  t h e  t e l l u r i d e s  of t h e  f i e l d  a r e  

r e s t r i c t ed  t o  t h e  Golden Mile, a p a r t  f rom some a t  Ora Banda. 

The Golden Mile i s  a t  t h e  c e n t r e  o f  a zone  of g o l d - b e a r i n g  

r o c k s  t h a t  e x t e n d s  a t  l e a s t  10 mi les ,  f r o m  Hannan Lake t o  t h e  

Nor th  End, Throughout  t h i s  z o n e ,  and  p a r t i c u l a r l y  e v i d e n t  a t  

t h e  North End, t h e  g o l d  i s  i n  q u a r t z  v e i n s  f i l l i n g  t e n s i o n  

f r a c t u r e s ;  t h e  a d j a c e n t  c o u n t r y  r o c k  i s  b l e a c h e d  and c o n t a i n s  

c o n s p i c u o u s  p y r i t e  c r y s t a l s  up t o  2 mm a c r o s s .  I n  t h e  Golden 

Mile,  t h e  g o l d - q u a r t z  m i n e r a l i s a t i o n  i s  swamped by g o l d -  

t e l l u r i d e  m i n e r a l i s a t i o n  a$  r e p l a c e m e n t  l o d e s  a l o n g  shears 

i n  t h e  Golden Mile D o l e r i t e .  The  w a l l  r o c k  b o r d e r i n g  t h e  

l o d e s  i s  bleached, and c o n t a i n s  small c r y s t a l s  o f  p y r i t e .  

T e l l u r i d e s  f r o m  t h e  Golden Mile ( B o u l d e r  B e l t )  have  been 

descr ibed  by S t i l l w e l l  (1931)  . 
I t  was s u g g e s t e d  by Simpson (1902)  t h a t  s u l p h i d e s  

a t  K a l g o o r l i e  were c o n c e n t r a t e d  i n t o  l o d e  c h a n n e l s  f rom t h e  

c o u n t r y  rock .  Chewings (1896)  had  c o n s i d e r e d  a s i m i l a r  

o r i g i n  f o r  t h e  g o l d .  A d i g t i n c t i o n  be tween g o l d  m i n e r a l i s a -  

t i o n  i n  a r e a s  of i n t e n s e  metasomatism and i n  a r e a s  o f  s l i g h t  

metasomatism h a s  been drawn and m a i n t a i n e d  by P r i d e r  (1945 ,  

19651,  a l o n g  w i t h  t h e  c o r o l l a r y  t h a t  t h e  f i r s t  t y p e  i s  r e l a t e d  

directly t o  t h e  p a r e n t  magma of' t h e  h o s t  r o c k ,  w h e r e a s  t h e  

s e c o n d  t y p e  i s  r e l a t e d  t o  g r a n i t e .  Campbel l  (1965)  s t a t e s  
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TABLE 2 

KALGOORLIE SHEET SH/51-9 

Summary of r e p o r t e d  g o l d  a n d  s i l v e r  p r o d u c t i o n  t o  December 1963  ( a p p r o x i m a t e  f i g u r e s )  

A 1 l u v i  a 1 
F i n e  oz 

N o r t h  C o o l g a r d i e  G q l d f i e l d  * U l a r r i n g  D i s t r i c t  

Broad Arrow G o l d f i e l d  

N o r t h - e a s t  C o o l g a r d i e  _ _ _ . _  G o i d f i e l d  *Kanownz D i s t r i c t  

130 - 1--. -- 

2 2 , 0 0 0  _-.. -i- I_ 

107,C)oo i 
East C o o l g a r d i e  G o l J f i z i d  *East Coolgardie D,stsFct? 7 h  , O T  

I 

1 ,370 ,000  t z , 0 10, O W  

28,000 

14, b(?O 

41,OOG 84,c)OC!,I?r)O 
t 

K u n a n a l l i n g  D i s t r i c t  

Y i i g a r n  G o l d f i e l d  ( w i t h i n  a r e a  o f  K a l g o o r l i e  S h e e t )  

744,000 

627,OQO 

35,T)~0,900 

1 ,530 ,000  

253,000 

39,600,000 

i i l v e r  re- 
:overed  
: i n e  o z  

22,000 

5,000 

3,000 

j , 6 O O ,  000 f 

0, 
49,900 , 

? 60 

5,680,000 
7 

Note: * P a r t l y  o u t s i d e  area o f  K a l g o o r l i e  S h e e t  
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t h a t :  ';Due t o  t h e  predominance  o f  g r a n i t i c  r o c k s ,  t he re  i s  

i n e v i t a b l y  a c l o s e  a s s o c i a t i o n  o f  g o l d  r n i n e r a l i t h t i o n  w i t h  

g r a n i t i c  c o n t a c t s ,  b u t  t h i s  r e l a t i o n s h i p  i s  g e n e r a l l y  s o  c l o s e  

a s  t o  seem more t h a n  a c c i d e n t a l ' ; .  

O t h e r  m i n e r a l s  

A p a r t  f rom g o l d  t h e r e  h a s  been v e r y  l i t t l e  m i n e r a l  

p r o d u c t i o n  from w i e h i n  t h e  a r e a  of  t h e  - 4 g o o r l i e  S h e e t .  

L i t h i u m  p e g m a t i t e  m i n e r a l s  have been mined a t  

C o o n d a r r i e ,  and m a g n e s i t e  f rom C o o l g a r d i e .  A f e w  p a r c e l s  of  

c o p p e r  m i n e r a l s  have been  s h i p p e d  from, G o o n g a r r i e  and from 

eas t  o f  M t .  P l e a s a n t ,  

C l a y s ,  s a n d s ,  and s t o n e  from s e v e r a l  l o c a l i t i e s  a r e  

used  i n d u s t r i a l l y  end  f o r  c o n s t r u c t i o n  work. T h e r e  i s  a s h o r t -  

a g e  i n  t h e  K a l g o s r l i e  d i s t r i c t  o f  e a s i l y  e x p l o i t a b l e  sand f o r  

c o n c r e t e  work. 

Smal l  q u a n t i t i e s  o f  serni-ppecious s t o o e s ,  i n c l u d i n g  

c h e r t ,  j a s p e r ,  and  c h r y s o p r a s e ,  have been produced .  Good 

q u a l i t y  p r e c i o u s  o p a l  o c c u r s  a b o u t  t h ree  miles n o r t h e a s t e r 4 Y  

f rom C o o l g a r d i e  # n  f r a c t u r e s  i n  caybonqceous  p h y l l i t e  and  v e i n  

q u a r t z  . 
For  f u r t h e r  i n f o r m a t i o n  on  K a l g o o r l i e  m i n e r a l s  s e e  

K a l i x  and  o t h e r s  (1966)  I Macla ren  and Thomson ( 1 9 1 3 ) ,  McLeod 

( 1 9 6 5 ) ,  and Simpson (4948  t p  1952) . 
P r  o spe  c ti ng recommendat i o n s  

The  s e a r c h  f o r  n i c k e l  and o t h e r  base metals  i s  now 

overshadowing g o l d  p r o s p e c t i n g  i n  t h e  K a l g o o r l i e  d i s t r i c t .  

The best  p l a c e s  t o  l o o k  f o r  e i t h e r  g o l d  o r  n i c k e l  i n  t h e  

d i s t r i c t  a r e  i n  t h e  a r e a s  of  t h e  o l d  g o l d  mines  and  g o l d  

shows, The s e a r c h  f o r  b a s e  metal s u l p h i d e s  ( i n c l u d i n g  t h o s e  

o f  n i c k e l )  i n  t h e  K a l g o o r l i e  d i s t r i c t  need n o t  b e  r e s t r i c t e d  

t o  t h e  ne ighbourhood o f  s e r p e n t i n i t e ,  b u t  s h o u l d  be  e x t e n d e d  

t h r o u g h o u t  t h e  a r eas  c o n t a i n i n g  i n t r u s i v e  b o d i e s  of u l t r a m a f i c  
I 
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and m a f i c  r o c k s ,  i n  t h e  c o u n t r y  r o c k  a d j a c e n t  t o  these  

i n t r u s i o n s ,  and  a l s o  even  i n  t h e  s i l l s  and  dykes  of f e l s i c  

r o c k s .  F i r s t  p r i o r i t y  i n  n i c k e l  e x p l o r a t i o n  shou ld  be g i v e n  

t o  examin ing  t h e  bo t toms  of s e r p e n t i n i t e  s i l l s ;  i n  p a r t i c u l a r  

w h e r e  t h e  s e r p e n t i n i t e  i s  f o l d e d  i n t o  t h e  c o u n t r y  rock .  

C h r y s o p r a s e ,  a g r e e n  cha lcedony ,  weathers  from 

n i c k e l i f e r o u s  s e p p e n t i n i t e  and  hbrms a r u b b l e  on t h e m .  I t  

shows t h a t  t h e r e  i s  n i c k e l  i n  t h e  s e r p e n t i n i t e ,  b u t  i s  n o t  

n e c e s s a r i l y  a n  i n d i c a t o r  of  s u l p h i d e  m i n e r a l i s a t i o n .  

V a r i o u s  i n v e s t i g a t o r s  have recQmmended p a r t i c u l a r  

a r e a s  w i t h i n  t h e  K a l g o o r l i e  d i s t r i c t  f o r  g o l d  p r o s p e c t i n g .  

F o r  examples  see Gray and  Ward (1953) . O t h e r s  have  emphas ized  

v a r i o u s  c o n t r o l s  c o n s i d e r e d  u s e f u l  i n  t h e  s e a r c h  f o r  g o l d ;  

such  a s  t h e  t y p e  g f  h o s t  r o c k ,  t h e  r o c k  a s s o c i a t i o n s ,  and t h e  

s t r u c t u r a l  s e t t i n g ,  P a r t i c u l a r l y ,  t h e  c o n c e p t  o f  l o o k i n g  f o r  

g o l d  a l o n g  c r o s s - f o l d  a x e s  h a s  been  recommended an4  u s e d  w i t h  

some success. k p r o s p e c t i n g  g u i d e  i s  g i v e n  i n  T a b l e  3. 

Underground water - 
Wells, b o r e s ,  s o a k s ,  and  gnammas a r e  shown i n  F i g u r e  

1, a l o n g  w i t h  surface d r a i n a g e  b a s i n s  and d i r e c t i o n s  o f  move- 

ments  of underground water.  Average  a n n u a l  r a i n f a l l  i s  a b o u t  

10 i n c h e s ,  

A t  p r e s e n t  t h e r e  a re  some 2 0  b o r e s  a n d  w e l l s  w i t h i n  

t h e  K a l g o o r l i e  Sheet  a r e a  t h a t  a r e  b e i n g  used  f o r  w a t e r i n g  

sheep.  T h e  p r o s p e c t s  of g e t t i n g  good q u a l i t y  underground 

water i n  l a y & @  s u p p l i e s  a re  v e r y  small .  
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KALGOORLIE SHEE 

D e s c r i p t i o n  

( b )  E o l i a n  s a n d  
( c )  Creek  s a n d  and  

I 

S l o p e  wash d e p o s i t s  

Qerieers on  d e e p l y  
w e a t h e r e d  bedrock  

I 

G r i t t - y  s a n d s  n e a r  
g r a n i t e  

? 

. 

k a r  ( l i m e s t o n e )  

w i t h  s h e e t  kanka r  

Sypsum and  h a l i t e  p r e s e n t  i n  p l a y a s .  
N o t  economic -- --- -- 

bedrock  exposed  i n  

b l e  f o r  foundry  u s e  
b l e  f o r  c o n c r e t e  

__c_-_I I -__I_c__--___-- - - - - - - - - I - - - -_- - - - -  

Only some i s  s u i t a b l e  f o r  c o n c r e t e .  
c t i o n  benea th  i s  w o r t h  t e s t i n g  
r o c k  f o r  n o n - m e t a l l i c  m a t e r i a l s  

and  drPep l e a d s  

A l l u v i a l  g o l d  r a r e  i n  t h e s e  d e p o s i t s ;  
some u s e f u l  f rm  b r i c k  c l a y ,  S i t e s  
f o r  e a r t h  t a n k s  f o r  w a t e r  s t o r a g e .  
The s e c t i o n  b e n e a t h  t h @ s e  d e p o s i t s  
i s  workh t e s t i n g  f o r  n o n - m e t a l l i c  
m a t e r i a l s  and  deep  l e a d s  - c 3 , ,  

A l l u v A a P  go d found i n  p l a c e s  c l o s e  
t o  bed rock .  S i t e s  f o r  e a r t h  t a n k s .  
Some s c a i t a b l e  s i t e s  f o r  s t o c k  w a t e r .  - 7 

ri1ck e x p o s e d  i n  p l a c e s .  E l u v i a l  
l u v i a l  go ld  i n  t h e s e  d e p o s i t s  

S h a l l o w  s o a k s  f o r  water  n e a r  g r a n i t e  
r o c k s  

Some sandy p a r t s  a r e  s u i t a b l e  f o r  
C o r P C I P e t e  

S u d t , a b l e  f o r  r o a d  f o r m a t i o n .  Some 
h a s  been b r n t  f o r  l ime. The s e c t i o  
beneakh t h e s e  d e p o s i t s  i s  w o r t h  
t e s l t i n g  f o r  n o n - m e t a l l i c  m i n e r a l s  

..................................... 

~ - - 

Suithble  POP aoad"grava&; * d o m e  go ld  
i s  found above and  below and  i n  t h e  
she e t  ka nkar  -- _I_ 
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TABLE 3 

t e  s i l l s  a n d  

Ac i c u i  a r  a mph i bo l e  

greywacke 
- -  

Ak I ConglomenaCe 

( b )  Black  pyr4tic  
s l a t e s  with 
j a s p e r  cap  

con ti  nue d) 
Many o f  t h e s e  a r e  g o l d  b e a r i n g  and 
many c a r r y  s u l p h i d e s .  Good p ros -  
p e c t i n g  c o u n t r y  f o r  g o l d  

T a l c  d e p o s i t s  c o u l d  be found  i n  
t hese  r o c k s  

H o ~ t  r o c k  f o r  most  of t h e  K a l g o o r l i e  
g o l d  m i n e r a l  i s a t i o n  i n c l u d i n g  
t e l  1 u r  i des  

Host i w c k  f a ~ r  much o f  t h e  g o l d  and 
s u l p h i d e  m i n e r a l i s a t i o n  a t  
C o o l g a r d i e  

( a )  Carries t r a c e s  of n i c k e l  ( s e e  
u n i t  Q t b  and  To). S u l p h i d e s  c a n  be 
l o o k e d  f o r  p a r t i c u l a r l y  on t h e  
bot tom c o n t a c t  o f  s e r p e n t i n i t e  s i l l s  
( b )  Poor  q u a l i t y  a s b e s t o s - s l i p  
f i b r e  and c r o s s  f i b r e  known 
( c )  Magnes i t e  i n  w e a t h e r e d  m a t e r i a l  

Deeply w e a t h e r e d  s h a l e  and g rey -  
wacke h a s  been used  f o r  b r i c k  c l a y  

- 

Use a s  d e c o r a t i v e  s t o n e  

H o s t  r o c k  f o r  some g o l d  

c, h P - - -  

I r o n  d e p o s i t s  i n  t h e  wea the red  po r -  
t i o n  o f  j a s p i l i t e  and i n  t h e  a s s o c i -  
a t e d  C a i n o z o i c  canga  
Many small  g o l d  work ings  i n  j a s p e r -  
capped b l a c k  s l a t e s ,  e s p e c i a l l y  w h e r t  
i n t r u d e d  by p o r p h y r i t i c  f e 1 s i t  e 
s i l l s .  The s l a t e s  a r e  commonly 
i n t e r c a l a t e d  between l a v a  f l o w s  
w h i c h  have  been  i n t r u d e d  by s i l l s  of 
m a f i c  and u l t r a m a f i c  r o c k s .  Gold i s  
found i n  a l l  t hese  r o c k s ,  and  t h e  
s l a t e s  g i v e  a good l i n e  t o  f o l l o w .  
O p a l  c a n  be  l o o k e d  f o r  i n  t h i s  
m a t e r i a l  where  s h a t t e r e d  and i n  and 
below t h e  zone o f  deep  w e a t h e r i n g  
















