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GENE RAE 

of the Darling Fault, i,e, 

ate3.y east of longitude 116°00'E. The geology of t 

erth Basin are to the west of the Darling Fault has been 

previously described by Low (1971). 

The eastern portion of the sheet area, falls within 

the "Wheat Belt" natural region of Clqrke (1926) and is lar 

cleared for agriculture, The main town of Northam L s  linke 

bitumen roads to Perth and the other population centres at 

Pork, Toodyay, Bolgart, Calingiri and Goomalling. These, and 

other smaller settlements, are interconnected by numerous 

sealed and unsealed roads. 

The population in the western area is concentrated 

along the main highways and in the Kalamunda area, an eastern 

suburb of the State capital, Perth, which is situated on the 

coastal plain, 15 km to the west. 

The geological mapping was carried out during 1972 

and 1 9 7 3 .  5h petrographic work was done by 3.D. Lewis and 

Most of the sheet area falls within the Swanland 

Division of Yutson(1-950). It forms part of the Darling Plateau 

and has an average elevation of about 300 m. It is separated 

from the Swan Coastal Plain by the Darling Scarp (Saint-Smit 

1912). The Darling Plateau represents an ancient erosion 

surface that has  been diss by streams that vary from 

youthful to mature. The principal river systems gre the Moore 

and the Swan-Avon, 
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The northeast corner of the Sheet area, forms part 

of Jutson's Salinaland, with intermittent and internal drain- 

age toward a system of salt lakes. 

CLIMATE 

The Perth area has a dry-sunlmer subtropical 

(Mediterranean) climate with an annual rainfall of about 8 9 0  

mm. Most of the rain falls during the cooler winter months 

of May to September; the summer months of December to March 

ere hot and dry, whilst November and April are warm and 

changeable (Gentilli, 1969). Rainfall decreases rapidly east 

from the Darling Scarp, The annual rainfalls at Northam and 

Meckering are 4 3 4  mm and 3 8 4  mrn respectlvely. 

VEGETATION 

Rainfall and geology exert a strong control on the 

vegetation. The sclerophyllous forest of jarrah (Eucalyptus 

prginata) is characteristically developed on the laterite of 

the Darling Range (Gardner, 1 9 4 4 ) .  Smaller associated trees 

and an undergrowth of sclerophyllous shrubs are also present. 

More sandy areas have prominent marri (E, calophylla). 
On the granitic and clayey soils of the Darling Range, 

wandoo (&. redunca var, elata) occurs, but is subordinate. 

East of the 385 mm isohyet it becomes dominant and, with its 

associates E. foecunda var, loxephleba and Acacia acuminata, 
formg an open, temperate savannah woodland, 

Ralophytic forms occur in Salinaland in the extreme 

northeast portion of the sheet. Species of Atriplex, Bassia 

and Kochia are most abundant (Gardner, 1 9 4 4 ) .  

PREVIOUS XNVESTIGATIONS 

There are numerous reports pertaining t o  the Archaean 

geology of the Perth Sheet, the most important; of which are 
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listed in the references, Most of the early accounts 

to mineral occurrences and no eneral mapping was done 

e o  that of Fletcher and Bobson (11932) in t 

h i d e r  (1934 and 1944) mapped a sequence of m tamorphic roc 

in the Toodyay district; these rocks forming part of the 

Jimperding "Series" of Clarke (1930). Another metamorphic 

sequence in the lower Chittering Valley was described by Miles 

(1938) and name# the Chittering "Series". Zlater mapping by 

successive generations o f  university students under the direc- 

tion of Professor R. T, Prider has extended the limit of both 
u 

"Series", though mapped areas are small and rarely adjacent, 

Simpson (1948, 1951 and 1 9 5 2 )  gives details of 

mSneraL occurrences and some comments on the local geology, 

Lewis ( 1 9 7 0 )  mapped the eastern portion of the Perth 

Sheet around Meckering. 

Preliminary Bouguer anomaly and total magnetic inten- 

sity maps are available from the Bureau of Mineral Resources. 

PRECAMBRIAN ROCKS 

REGXONAL SETTING 

area east of the Darling Fault Eorms part of the 

lock. This rchaean nucleus, compo 

granites an s e n ~ l o ~ i n g  number of elongate '' 

lts. The "greenstone" belts of the Eastern Goldfields region 

consist of layered s u c ~ e ~ s i o n s  of  felsic, mafic and 

igneous rocks with varying, though minor, amounts of sedimentary 

material and are mainly of low mecamorphic grade. In aontrask, 

the sequences exposed on the Perth Sheet are notable for the 

complete lack of felsdc voZeanic rocks, tho subordinate amao 

of mafic volcanic rocks and the high grade of regional mets- 

~ ~ ~ p ~ ~ s m  e 

The rocks occur in two distinct metamorphic belts 

that extend northward on to the Moora 1:250 000 Sheet. 
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T h e  more  e x t e n s i v e  e a s t e r n  b e l t  s t r e e c  

 northwest d i r e c t i o n  r i g h t  a c r o s s  t h e  S h e e t  

e x t e n d s  b e y o n d  t h e  S h e e t  a r ea  t o  t h e  s o u t h  a n d  e 

r o c k s  a r e  e s s e n t i a l l y  s i m i l a r  t o  t h o s e  o f  t h e  J i m p e r d i n g  

S e r i e s " ,  d e s c r i b e d  b y  P r i d e r  ( 1 9 3 4  a n d  1 9 4 4 )  f r o m  t h e  Toodyay  

a r e a ,  a n d  a r e  g r o u p e d  h e r e  a s  t h e  J i m p e r d i n g  M e t a m o r p h i c  B e l t .  

T h e  w e s t e r n  b e l t  o c c u r s  i m m e d i a t e l y  e a s t  Qf t h e  D a r l i n g  F a u l t  

a n d  e x t e n d s  f r o m  U p p e r  Swan n o r t h w a r d  b e y o n d  Mogumber.  T h i s  

b e l t  o f  r o c k s  ( t h e  C h i t t e r i n g  " S e r i e s "  o f  Miles,  1 9 3 8 )  i s  

h e r e  r e f e r r e d  t o  a s  t h e  C h i t t e r i n g  M e t a m o r p h i c  B e l t .  

I 1  

T h e s e  two b e l t s  a r e  e v e r y w h e r e  s e p a r a t e d  b y  g r a n i t e  

o r  g n e i s s i c  g r a n i t e ;  t h e  l a t t e r  o c c u r r i n g  n o r t h  o f  C h i t t e r i n g .  

The  g r a n i t i c  r o c k s  i n  t h e  s o u t h w e s t e o f  t h e  S h e e t  a r e a  a r e  

e x t e n s i v e  a n d  h a v e  o n l y  l o c a l  d e v e l o p m e n t s  o f  m i g m a t i t e  a t  

t h e i r  m a r g i n s .  3n c o n t r a s t ,  t h e  g r a n i t e s  o c c u r r i n g  i n  t h e  

e a s t  a n d  n o r t h e a s t  p o r t i o n s  o f  t h e  S h e e t  a r e a  a r e  l e s s  c o n t i n -  

uous a n d  i n t i m a t e l y  a d m i x e d  w i t h  b r o a d  zones o f  m i g m a t i t e .  

An a g e  o f  3 084 2 1 9 1  m.y. h a s  b e e n  o b t a i n e d  b y  

p o o l i n g  c e r t a i n  g n e i s s e s  o f  t h e  Y i l g a r n  B l o c k ,  i n c l u d i n g  

s a m p l e s  f r o m  t h e  Toodyay  a n d  N o r t h a m  a r e a s  ( A r r i e n s ,  1 9 7 1 ) .  
4- A g n e i s s i c  s a m p l e  f r o m  t h e  P o r k  a r e a  g a v e  a n  a g e  o f  2 688 - 

2 1 1  m.y .  A p o o l e d  a g e  o f  2 6 6 1  $  ̂ 5 1  m.y. was o b t a i n e d  f r o m  

t h e  g r a n i t e s  o f  t h e  "Wheat B e l t "  t h a t  i n t r u d e  t h e s e  g n e i s s e s  
-k 

( g i v i n g  a n  i s o c h r o n  o f  2 667  - 27 m , y .  i f  f u r t h e r  p o o l e d  w i t h  

g r a n i t e s  f r o m  t h e  E a s t e r n  G o l d f i e l d s ) .  

T H E  LAYERED SEQUENCES 

A w i d e  r a n g e  o f  l i t h o l o g i e s  a r e  p r e s e n t  i n  t h e  Lay- 

e r e d  s e q u e n c e s ,  T h e  p r e d o m i n a n t  r o c k  t y p e s  a r e  granitic 

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

q u a r t z i t e s ,  t o g e t h e r  w i t h  t h i n  u n i t s  o f  o f h e r  v a r i e t i e s  o f  

g n e i s s ,  b a n d e d  i r o n  f o r m a t i o n  ( B I F )  a n d  m a f i c  g r a n u l i t e .  

I n t r u s i v e  u l t r a m a f i c  r o c k s  o c c u r  l o c a l l y  i n  t h e  s e q u e n c e ,  

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

t r a n s g r e s s  o t h e r  r o c k  b o u n d a r i e s .  
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The p o r p h y r i  t e n e i s s  (Ang) i s  a c o  

g r a i n e d  q u a ~ t z - m i c r o c l i n e - o l i g o c l a s e - b i o t i t e ( - h o ~ n b l e n d e )  

g n e i s s ,  I t  d i f f e r s  f r o m  t h e  a u g e n  g n e i s s  i n  c o n t a i n i n g  t a  

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

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

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

r a n i t e  a n d  m i g m a t i t e  s u g g e s t s  t h a t  i t  was a g n e i s s  t h a t  

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

S c h i s t s  

O u t c r o p  o f  t h e  s c h i s t  b a n d s  i s  p o o r  a n d  t h e  r o c k s  

a r e  u s u a l l y  o v e r l a i n  b y  a t h i c k  m a n t l e  o f  s o i l .  Where e x p o s e d p  

t h e y  a r e  m o s t l y  f e r r u g i n o u s  o r  k a o l i n i z e d .  Q u a r t ? - m i c a  s c h i s t  

( A l b )  i s  t h e  p r e d o m i n a n t  t y p e ,  w i t h  b i o t i t e  n p r m a l l y  i n  excess  

of  m u s c o v i t e .  Z t  may b e  i n t e r b a n d e d  w i t h  g u a r t z - m i c a - g a r n e t  

s c h i s t  ( A l g ~ ) ,  t h o u g h  t h e  l a t t e r  a l s o  f o r m s  more  e x t e n s i v e  

areas .  T h e  s c h i s t  b a n d  e x t e n d i n g  f r o m  J i m p e r d i n g  H i l l  t o  

C l a c k l i n e  i s  a n d a l u s i t e . b e a r i n & .  ( A l a )  i n  t h e  n o r t h ;  a p p a r e n t l y  

d e v o i d  o f  a l u m i n o - s i l i c a t e s  i n  t h e  c e n t r a l  p o r t i o n s ,  a n d  

a t  C l a c k l i n e .  Many s c h i s t  b a n d s  

c o n t a i n  a l u m i n o - s i l i c a t e  m i n e r a l s ,  b u t  o n l y  t h o s e  w i t h  

a b u n d a n t  c o n c e n t r a t i o n s  a r e  d i s t i n g u i s h e d  on  t h e  map, 

The See 

t o  h a v e  b e e p  d e r i v e d  f r o m  o t h e r  t y p e s  by  r e t r o g r a d e  metamor-  

p h i s m .  A t  Smith's  M i l l  H i l l ,  l a r g e  s e r i c i t e  f l a k e s  a p p e a r  t o  

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

w o l i t e  (Aa)  o c c u r s  a s  t h i n ,  d i s c r e t e  b a n d s  ".- 

w i t h i n  t h e  g n e i s s i c  s c q u e r i c e  a n d  a s  b r o a d e r  u ~ j  ts i n t c r ? a n d e d  

w i t h  l e u c o c r a t i e  quartzo-feldspathic g n e i s s ,  Typically, a: 

amphibolites a r e  f i n e  t o  medium g r a i n e d  a n d  a r e  composed  o f  a 

x e n o m o r p h i c  g r n n u l  :IT n c n r r c r a t e  o f  h o r n 5 1  ~ n d r  a n d  n l a ~ i o c l n s e  

( a n d e s - i r i c  l I n ' - r a d o r i t e ) .  1E;'rtz t s  narmally v e r y  miror, b u t  

r a n g e s  t o  1 5  p e r  c e n t  i n  c e r t a i n  U l l l f E S ,  c 
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generally an accessory constituent, but may be locally almost 

as abundant as hornblende, Some bands contain cummingtonite 

and not hornblende. The broad amphibolite band, 6 km west of 

York, is chiefly a brown hornblende-diopside-labradorite gneissp 

and similar assemblages occur in the amphibolite units at 

Bolgart. Some thin bands consist almost entirely of hornblende 

and are thus hornblendites. In these, occasional cores of 

clinopyroxene appear to have altered piecemeal to hornblende, 

Quartzite (Aqo) occurs in massive to flaggy bands 

that mostly form areas of high relief, owing to their resist- 

ance to erosion. They are metamorphosed orthoquartzites, 

consisting of interlocking grains of quartz with only minor 

amounts of muscovite, chyome-muscovite, feldspar, silli- 

manite or garnet. The green chrome-muscov$.te i s  characteris- 

tic, though variable in amount, Xt is most abundant in f3aggy 

units where it coats the foliation surfaces. The foliafion 

probably corresponds with original bedding, but it has certainly 

been emphasized during later structural deformation. A line- 

ation is common on the foliation planes, 

Thin uaits of metamorphosed banded iron formation 

(BIF) are present throughout the sequence and are especially 

abundant east of Northam. The units are generally less than 

30 m thick, and form good marker horizons. They may have 

local topographic expression, but in many places form only 

trains of rubble, The BIF is usually associated with map 

units An1 and Aqo, or with schist adjacent to quartzite, 

Intense minor folding is a characteristic feature of the bands. 

The banded magnetite-bearing quartzite (Aiq) is 

somewhat transitional to the metamorphosed orthoquartzite 

(Aqo) but has centimetre-scale banding caused by concentra- 

tions o f  magnetite, 

The unassigned BIF ( A i )  includes the commoner assem- 

blages of quartz-magnetite-grunerite, quartz-hematite-grunerite 

and quartz-magnetite-hypersthene-grunerite as well as units 



e t r tJ g r a p h i - a l l y  examined, Quartzose 

e rndra t  w a t h  a ale-rich and magnetite-rich bands, 

n e a r  ail’ooroloo indicate that the 

i n a l l y  much mor 

s p r e a d .  

ongly magnetic BIFs occurs 

east of ~~~~~~~~ T h e s  tite-hypersthene rocks 

(@) are me iurn to e a a r s e  g r a i n e d  a n d  are not always well 

banded a 

crops out; 20 km east of 

Mogumber. I ansists of an assemblage 

o f  quartz-ga nde-magnetite, It has 

are a rather diverse group 

of rocks interban ed in t h e  gneissic sequence, Some are well 

banded and appear similar to $ I F ,  They differ from Aig in 

having  con^^^^^^^^^ 1. nd quartz. Typical 

side-brown hornblende- 

t e  a n d  q u a r t z ) ,  and hypersthene-garnet- 

ocks of t h i s  type crop out 

c d n e ~ s t  of diopside-brown 

hornblende e-diopside-brown horn- 

T h e y  have affinities with 

re not usually banded. 

re ~ ~ ~ ~ ~ ~ a n a ~ l y  present, as in the 

unit L krn 

common, The assembla 

rid hypersthene-brown 

e l  Q C G U P  in ~~~~~~~~~~n with basic granulites 

rum, 1970). In a road 

e -b rown  hornblende 

e,hypersthene-diopside- 

tite)assemblages, 
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These racks are well banded and occur in a sequence of amphi- 

bolites. At 2 km west-northwest o €  Grass Valley, a thin band 

of hypersthene-quartz rock occurs. Quartz is not abundant a 

the rock is essentially h y p ~ ~ s t h e n i ~ e ,  though related to 

granulites. 

Ultramafic rocks (Au) are intrusive into the gneisqic 

sequence but are generally subconcordant and form part of the 

layered succession, They are generally foliated and thus pre- 

date the final deformation. No subdivision has been attempted 

on the map, owing to their variable mineralogy. The rocks are 

altered and occur chiefly as serpentinite and talcose rocks, 

and as serpentine-talc, serpentine-tremolite, tremolite- 

actinolite and tremolite-chlorite assemblages. Locally, 

silicified ultramafic rocks have developed, for example, at 

Mount Bakewell, A fresher peridotite occurs at Nunyle, 6 km 

east of Toodyay. Xt  is mainly a bronzite peridotite with 

minor hornblende bronzitite, serpentinite and associated 

rhodingite (Elkington, 1963). In contrast, study of the 

margins o €  the talcose ultramafic, 9 km south-southwest of 

Bolgart, reveals that the original rock was a clinopyroxenite. 

Both peridotites and pyroxenites were therefore present in the 

Jimgerding Metamorphic Belt. 

Thin units o f  cordierite-bearing gneiss (Ci) within 

the gneissic sequence are not extensive and are shown as 

mineral occurrences on the map. These include cordierite- 

anthophyllite, cordierite-quartz-biotite, cordierite-quartz- 

garnet-sillimanite-biotite and cordierite-hypersthene-quartz- 

biotite a s s e m b l a g e s .  Most o f  t h e  cordierite- b e a r  i n 6  rocks 

a p p e a r  t o  b e  p a r a g n c i s s e s ,  t h o u g h  P r j  d e r  ( 1 9 4 0 )  suggests t h a t  

the c o r d i e r i t e - a n t h o p h y l l i t e  r a c k s  n e a r  Noondeening Hill 

resulted f r o m  the intrusion o f  a hypersrhenite magma, 

Small areas of calc-silicate Tock ( C s )  occur in the 

layered succession and are similarly shown as mineral occur- 

rences on  the map, These rocks comprise assemblages of 

B i Q g s i d e - g r o s s u l a r - e p i d o t e - q u ~ r ~ ~ ~  
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T h e r e  a r e  a l s o  m i n o r  d e v e l o p m e n t s  o f  many r o c k  

t y p e s ,  e s p e c i a l l y  a m p h i b o l i t e ,  t h a t  a r e  t o o  s m a l l  t o  i n d i c a t e  

on  t h e  map. 

THE C H I T T E R I N G  M E T A M O R P H I C  BELT 

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

B u l l s b r o o k  Eas t  € o r  a b o u t  75 km t o  t h e  n o r t h e r n  l i m i t  o f  t h e  

P e r t h  S h e e t ,  T h e  a v e r a g e  w i d t h  o f  t h e  b e l t  i s  10 km. The  

r o c k s  h a v e  a n o r t h e r l y  r e g i o n a l  s t r i k e  a n d  d i p  s t e e p l y  t o  

e a s t  o r  wes t .  T h e  s e q u e n c e  c o n s i s t s  o f  v a r i o u s  g n e i s s e s  a n d  

i n t e r b a n d e d  s c h i s t s .  

G n e i s s  e s 

T h e  c h i e f  rock  t y p e  i s  b a n d e d  q u a r t z - f e l d s p a r - b i o t i t e  

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

J i m p e r d i n g  M e t a m o r p h i c  B e l t .  T h e  b i o t i t e - r i c h  l a y e r s  a r e  

o f t e n  e x t e n s i v e  a n d  i n c r e a s e  i n  w i d t h  t o w a r d  i n t e r b a n d e d  

s c h i s t  u n i t s ,  

Two w e l l  m a r k e d  b a n d s  o f  a u a e n  g n e i s s  (Ana)  a r e  

p r e s e n t .  They  c o n t a i n  m i c r o c l i n e  m e g a c r y s t s  a n d  ‘ a re  p e t r o -  

g r a p h i c a l l y  s i m i l a r  t o  t h o s e  d e s c r i b e d  p r e v i o u s l y  ( p .  5 ) .  

The  t e x t u r e  a p p e a r s  t o  b e  t h e  r e s u l t  o f  c a t a c l a s i s .  T h i s  i s  

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

n o r t h e r n  e x t e n s i o n  o f  t h e  Swan G o r g e  m y l o n i t e  z o n e  ( p . 2 9 ) ,  

w h i l s t  t h e  u n i t  a t  Mogumber a n d  Wannamal i s  a s s o c i a t e d  w i t h  

t h i n  m y l o n i t e  b a n d s  a n d  i s  n e a r  a cataclastically-deformed 

g r a n i t e  ( p . 1 7 ) .  

Ln t h e  n o r t h e r n  p a r t  of: t h e  b e l t ,  a n  i n t e r b a n d e d  

s e q u e n c e  o f  m e l a n o c r a t i c  

p l a g i o c l a s e  g n e i s s  a n d  l e u c o c r a t i c  q u a r t z - f e l d s p - a r  g n e i s s  

(&) f o r m s  t h e  m o s t  w e s t e r l y  u n i t  o f  t h e  m e t a m o r p h i c  b e l t ,  

T h e  m e l a n o c r a t i c  g n e i s s  c o n t a i n s  o l i v e - b r o w n  b i o t i t e  a n d  d a r k  

g r e e n  f e r r o h a s t i n g s i t e ,  T;t r a n g e s  to a n  a m p h i b o l i t e  t h a t  

c o n s i s t s  e n t i r e l y  o f  a x e n o m o r p h i c - g r a n u l a r  a g g r e g a t e  of 

a m p h i b o l e  a n d  p l a g i o c l a s e .  T h e  L e u c o c r a t i c  g n e i s s  c o n s i s t s  

O f  D o t a s h  f e l d n n a r  n t n o i n r l n ~ . n  nnrf n . r o ~ t . . ,  +..:&I.. ‘ ~ d - ~ d a -  
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n e t i t e ,  Z o n e s  f c a t a c l a s i s ,  r e s u l t i n g  i n  m y l o n ~ ~  

a n d  b l a s t o m y l o n i t e ,  o c c u r  t h r o  h o u t  t h e  s e q u e n c e  a n  

o i n c r e a s e  n r t h w a r d  t o  Mo u m b e r .  T h e  e a s t e r n  c o n t  

Ana i s  s h a r p .  

A t h i n  b a n d  o f  m e l a n o c r a t i c  g u a r t z - f e l d s p a r -  

h o r n b l e n d e - b i o t i t e  g n e i s s  a n d  s c h i s t  (And)  o c c u r s  i n  t h e  

e a s t e r n  p a r t  o f  t h e  b e l t  f r o m  Wannamal s o u t h  t o  B i n d o o n ,  The  

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

a n d  b i o t i t e  i n  a f i n e - g r a i n e d  m a t r i x  o f  q u a r t z ,  f e l d s p a r ,  

b i o t i t e  a n d  h o r n b l e n d e ,  T h e  s c h i s t s  a r e  r i c h e r  i n  b i o t i t e  

a n d  iack m e g a c r y s t s .  

T h e r e  i s  a n  e x t e n s i v e  d e v e l o p m e n t  o f  q u a r t z - f e l d s p a r -  

b i o t i t e  g r a n o f e l s  ( A n f )  i n  t h e  C h i t t e r i n g  a r e a .  T h e  r o c k  i s  

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

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

s i s t s  o f  a g r a n o b l a s t i c  a g g r e g a t e  o f  q u a r t z ,  m i c r o c l i n e  a n d  

o l i g o c l a s e  w i t h  m i n o r  b i o t i t e .  T h e  r e l a t i v e  p r o p o r t i o n s  o f  

m i c r o c l i n e  a n d  o l i g o c l a s e  v a r y  c o n s i d e r a b l y .  B i o t i t e  n o r -  

m a l l y  f o r m s  i n d i v i d u a l  c r y s t a l s  b u t  may o c c u r  a s  c u s p a t e  

w i s p s  o r ,  m o r e  r a r e l y S  a s  d i s t i n c t  l a y e r s .  The  g r a n o f e l s  i s  

l o c a l l y  i n t e r b a n d e d  w i t h  t h i n  u n i t s  o f  Anb,  

Schists 

Numerous  t h i n  u n i t s  o f  s c h i s t  a r e  i n t e r c a l a t e d  w i t h  

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

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

more  e x t e n s i v e  b a n d s  c r o p  o u t  s o u t h  o f  B i n d o o n ,  The  r o c k s  a r e  

c h i e f l y  e T h e  r e l a t i v e  amoun t  o 

b i o t i t e  a n d  m u s c o v i t e  v a r i e s ,  w h i l s t  t h e  b i o t i t e  i s  c o ~ m ~ ~ ~ y  

a l t e r e d  t o  c h l o r i t e ,  I n t e r b a n d e d  u n i t s  o f  Anb a r e  ~ o m m o ~ ~  

The  s c h i s t  b a n d  4 km e a s t  o f  Mo umber  p a s s e s  n o r t h w a r d  i n t o  

a more  g n e i s s o s e  r o c k  w i t h  d i  c o n t i n u o u s  m i c a c e o u s  w i s p s  

d e f i n i n g  a s t r o n g  l i n e a t i o n .  
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a n d  s i l l i m a n i t e  s c h i s t  ( A l s )  r e s p e c t i v e  

e s c h i s t  ( A l n )  o c c u r s  1 km e a s t  o f  

e r e  i s  a s m a l l e r  o u t c r o p  ( shown  a s  

a m i n e r a l  o c c u r r e n c e )  a t  Lower C h i t t e r i n g .  

O t h e r  Rock U n i t s  

i s  n o t  a b u n d a n t ,  b e i n  

t o  two main b a n d s  west  o f  B i n d o o n .  T h e  n o r t h e r n  b a n d  c r o p s  

o u t  a t  M o o l i a b e e n e e  H i l l  w h e r e  m e d i u m - g r a i n e d  h o r n b l e n d e -  

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

f e l d s p a r  g n e i s s ,  The  s o u t h e r n  u n i t  i s  e x p o s e d  i n  a r o a d w a y ,  

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

n e e d l e s  o f  h o r n b l e n d e ,  o c c u r s  w i t h  b u f f ,  q u a r t z - f e l d s p a r  

r a n o f e l s  a n d  h o r n b l e n d e - ~ ~ a r i n ~  g n e i s s .  

I n  t h e  C h i t t e r i n  V a l l e y ,  s h e a r i n g  o f  t h e  mar 

c e r t a i n  d o l e r i t e  d y k e s  h a s  p r o d u c e d  a m p h i b o l i t e  (Mon 

Q u a r t z i t e s  h a v e  b e  r e c o r d e d  f r o  t h e  C h i t t e r i  

h i c  B e l t  ( G  J o n e s ,  1950  

i n  m e g a s c o p i c  a p p  

o f  t h e  g r a n o f e l s  (An€)  s e q u e n c e .  However ,  t h  

t h a t  f e l d s p a r  i s  g e n e r a l l y  a s  a b u n d a n t  a s  q u a r t z ,  Met 

o r t h o q u a r t z i t e  s i m i l a r  t o  t h a t  o c c u r r i r n  i n  t h e  T o o d y a  

h a s  n o t  b e e n  r e c o r d e d .  

The  t e rm ~ i g ~ a ~ ~ t e  i s  u s e d  h e r e  t o  d e s c r i b e  

r o c k s  i n t i m a t e l y  a d m i x e d  w i t h  a g r a n i t i c  ~ o m p o n e n t ~  T 

g r a n i t e  may o c c u r  a s  v e i n s  s u b p a r a l l e l  t o  t h e  f o l i a t i o n  o r  

more  e x t e n s i v e  a i e a s  t h a t  c u t  i r r e  a r $ y  a c r o s s  t h e  g n e i s  
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m a t e r i a l  h a s  f o r m e d  - i n  s i t u  a n d  a p p e a r s  t o  h a v e  d e v e l o p e d  

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

M i g m a t i t e  ( A m )  o c c u r s  a s  a n a r r o w ,  s p o r a d i c a l l y  

d e v e l o p e d  m a r g i n a l  z o n e  t o  t h e  g r a n i t i c  r o c k s  i n  t h e  s o u t h e r n  

p a r t  o f  t h e  P e r t h  S h e e t .  I t  a l s o  o c c u r s  w i t h i n  t h e  g r a n i t e  

a r e a  a n d  i s  p a r t i c u l a r l y  e x t e n s i v e  a r o u n d  Wooro loo  a n d  n e a r  

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

n o r t h - n o r t h e a s t  t r e n d i n g  z o n e s .  I n  t h e  n o r t h e r n  p a r t  o f  t h e  

S h e e t  a r e a  m i g m a t i t e  i s  m o r e  e x t e n s i v e  a n d  f o r m s  a b r o a d p  

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

r o c k s  I 

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

r e l a t e d  t o  i n t r u s i v e  g r a n i t e  b u t  h a s  r e s u l t e d  f r o m  m o b i l i z a -  

r i o n  o f  t h e  g n e i s s e s ,  M i g m a t i t e  a n d  Anp a r e  c l o s e l y  a s s o -  

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

i n  t h e  a m o u n t  o f  g r a n i t i c  n e o s o m e .  

o r t i o n s  o f  t h e  m i g m a t i t e  c o n t a i n i n g  a b u n -  

d a n t  a m p h i b o l e  c r y s t a l s ,  t o g e t h e r  w i t h  b a n d s  a n d  " x e n o l i t h s "  

o f  ~ m p h ~ b o ~ i ~ e  p p e a r  o n  t h e  map as  E, The  z o n e s  n e a r  P o r  

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

a n d  were p r o b a b l y  d e r i v e d  f r o m  t h e s e  b y  m o b i l i z a t i o n .  T h e  

l a r g e  area a t  C L a e k l i  e i s  away f r o m  known a m  

r e n c e s  e l o c k s  o f  a m p ~ i b o ~ i t e  a r e  enc-l, 

g r a n i t i c  m e  ium. D i s c r e t e  a r e a s  o f  r i t i c  kor 

g r a n i t e  a l s o  o c c u r  w i t h i n  t h e  migmat  

ular t o  i n  i c a t e  s e p a r a t e l y  on t 

t o  c u t  t h e  r n i g m a t i t e ,  b u t  were p r a ~ ~ ~  

l o w e r  s t r u c t u r a l  l e v e l .  



r eas  a r e  a s s o c i a t e d  

ve s h a r p  o r  d i f f u s e  c o n t a c t  r e l a t i o n s .  The  v a r i o u s  t 

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

w i t h  a p l i t e .  The  r o c k  h a s  a n  a l l o t r i o m o r p h i c  g r a n u l a r  t e x t u r e  

a n d  c o n s i s t s  o f  o l i  o c l a s e ,  m i c r o c l i n e  a n d  q u a r t z ,  w i t h  mino 

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

X e n o l i t h s  o f  c o  n e a r  c o n t a c t s  w i t h  m i g m a t i t e  

a n d  t h e  l a y e r e  n o w h e r e  a b u n d a n t .  T h e r e  

may b e  a weak foLi y b i o t i t e  a n d / o r  t h e  f e l s i c  

m i n e r a l s  wh i c h ,  c 3, o s c t s ,  i s  g e n e r a l l y  

s u b p a r a l l e l  t o  t h  c t r e n d ;  b u t  e l s e w h e r e  

i s  more  r a n d o m ,  N e  p ,  a s t r o n g  s h e a r  f o l i a -  

t i o n ,  d e f i n e d  b y  b i o t i t e  a n  a l l e l s  t h e  m y l o n i t e  

z o n e s  ( p .  30 ) .  

Grey  f o r m s  a number  o f  

s m a l l  i r r e g u l a r l y  s h a p e d  a r e a s  w1.thi.n t h e  g r a n i t e  compl  

C o n t a c t s  w i t h  t h e  ~ o u n t r  Age a r e  g e n e r a l l y  

s h a r p ,  T a b u l a r  mega i n e  m i c r o p e r t h i t e  a v e r a g e  

1 . 5  cm i n  l e n g t h  a n d  o c c  t r i o m o r p h i c  g r a n u l a r  

a g g r e g a t e  o f  m i e r o t  n d  q u a r t z ,  w i t h  a c c e s s o r y  

b i o t i t e  a n d  h o ~ n b ~ e n ~ e *  c r y s t s  v a r y  i n  a b u n d a n c e  a n d  

a r e  commonly a l i g n e d .  T u t h  o f  P o r k  a n d  a t  B a k e r s  

H i l l  c o n t a i n s  up t o  I l e n d e .  M a f i c  s c h l i e r e n  

a r e  a b u n d a n t  a n d  t h e  h o ~ n b ~ ~ ~  Probably r e s u l t e d  f r o m  c o n -  

t a m i n a t i o n  by  a m  s .  T h i n  v e i n s  a n d  i r r e g u l a r  

a r e a s  o f  p e g m a t i  ~ o ~ ~ ~ ~ r ~ t i c  g r a n i t e ,  

Near Y o r k ,  Ronno n R o c k ,  v e z n s  o f  f i n e  t o  

m e d i u m - g r a i n e d  a t h e  g r a n i t e ,  However ,  a t  

W a l y o r m o u r i n g  L a k e  v a n i t e  c u t  Age.  

T h i s  s u g g e s t s  a t  l e a s  s i o n  f o r  Age and/ 

o r  Agp,  

Age a n d  Agp a r e  

s h a r p ,  t h e r e  a r e  a r e a s  w s a r e  i n t i m a t e l y  

p .  S u c h  a r e a s  o f  

i s  g e n e r a l l y  

u s i a n ,  b u t  s c a n t y  

e i n t r u d e s  Agp, 

( A g m )  a l s o  h a v e  p o r -  

t i o n s  o f  Agg a n d  a n  e x t e n s i v  prnent o f  p e g m a t i t e  a n d  a p l i t e ,  



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

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

~ o m p l e ~  i n t e r a c t i o n  b e t w e e n  i n t r u s i v e  g r a n i t e  a n d  t h e  mlgma- 

t i t i c  g n e i s s e s .  

F i n e  t o  m e d i u m - g r a i n e d  

m e g a c r y s t s  o f  p o t a s h  f e l d s p a r  (ARP) a r e  p a r t i c u l a r l y  e x t e n s i v e  

i n  t h e  s o u t h e r n  p o r t i o n  o f  t h e  s h e e t  a r e a .  They  a r e  a r e a l l y  

a s s o c i a t e d  w i t h  Age a n d  Agp a n d  a p p e a r  t o  r e p r e s e n t  a t r a n s i -  

t i o n a l  p h a s e  b e t w e e n  t h e s e  two v a r i e t i e s ,  T h e  r o c k s  a r e  

m e s o c r a t i c  a n d  r a n g e  f r o m  a d a m e l l i t e  t o  g r a n i t e .  They  a r e  

t e x t u r a l l y  a n d  c o m p o s i t i o n a l l y  s i m i l a r  t o  Age e x c e p t  f o r  t h e  

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

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

i n c l u s i o n s  o f  p l a g i o c l a s e ,  A f e w  m a f i c  s c h l i e r e n  a n d  c l o t s a f  

b i o t i t e  a r e  p r e s e n t  i n  r o c k s  n e a r  t h e  Avon R i v e r .  T h e  r o c k s  

g r a d e  i n t o  Agp w i t h  a n  i n c r e a s e  i n  b o t h  s i z e  a n d  a b u n d a n c e  o f  

t h e  m e g a c r y s t s ,  a n d  i n t o  Age as  t h e s e  d e c l i n e .  

A l a r g e ,  d i s c r e t e  mass o f  f o l i a t e d  g n e i s s i c  g r a n i t e  

(Agn) o c c u r s  i n  t h e  Bolgart-Mogumber-Bindoon a r e a .  T h e r e  i s  

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

d a n c e  o f  e p i d o t e  s h e a r s  d e c r e a s e s  e a s t w a r d .  I n d e e d ,  t h e  r o c k  

n e a r  B o l g a r t  a n d  J u l i m a r  B r o o k ,  a l t h o u g h  f o r m i n g  p a r t  o f  t h e  

same g r a n i t i c  mass ,  i s  a m e d i u m - g r a i n e d  g r a n i t e  w i t h  o n l y  a 

weak  f o l i a t i o n  a n d  h a s  b e e n  shown a s  Age o n  t h e  map. Where 

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

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

a l b i t e / o l i g o c l a s e  a n d  b i o t i t e ,  The o r t h o c l a s e  i s  

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

wes t ,  t h e  g r a n i t e  i s  c o a r s e r  g r a i n e d  a n d  c o n s i s t s  o f  p e r t h i t i c  

o r t h o c l a s e ,  a l b i t e ,  q u a r t z  a n d  b i o t i t e ,  The  p e r t h i t e  o f t e n  

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

Q u a r t z  h a s  s l i g h t l y  u n d u l o s e  e x t i n c t i o n  a n d  o c c u r s  a s  s t r i n g e r s  

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

c l e a r l y  d e f i n e s  t h e  f o l i a t i o n .  I t  o c c u r s  a s  c u s p l i k e  a g g r e g a t e s  
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l s i c  a r e a s .  ~ r e ~ u e n t ~ ~ *  

t h e s e  c u s p s  h a v e  a c o n s i s t e n t  p l u n g e  o n  f o l i a t i o n  s u r f a c e s .  

r a n i t e  c o n s i s t s  l a r g e l y  o f  p e r t  

w i t h  m i n o r  a l b i t e  a n d  b i o t i t e .  The  q u a r t z  h a s  

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

s o f  g r a n u l a t i o n ,  Z o n e s  o f  c o m p l e t e  q u a r t z  g r a n u l a t i o n  

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

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

i n  t h e  p a r t i a l  g r a n u l a t i o n  o f  t h e  p e r t h i t e ,  t o g e t h e r  w i t h  

l e t e  g r a n u l a t i o n  o f  t h e  q u a r t z .  T h e  l a t t e r  now o c c u r s  a s  

a r  a g g r e g a t e  o f  s u b g r a i n s  w i t h  w e a k l y  u n d u l o s e  e x t i n c -  

t i o n .  T h e r e  i s  a t e n d e n c y  € o r  a r e a s  o f  p e r t h i t e  e n c l o s e d  i n  

q u a r t z  t o  b e  r o u n d e d .  

A d i s t i n c t i v e  v a r i a n t  o f  t h e  g r a n i t e  c r o p s  o u t  i n  

a r o a d - c u t t i n g ,  5 km e a s t  o f  Mogumber.  T h e  r o c k  i s  medium 

g r a i n e d  a n d  c o n t a i n s  r o u n d e d  g r a i n s  o f  q u a r t z  a n d  f e l d s p a r ,  

I n  t h i n  s e c t i o n ,  t h e s e  c r y s t a l s  o f  u n d u l o s e  q u a r t z  a n d  p e r -  

t h i t i c  o r t h o c l a s e  a r e  s h a r p l y  s e p a r a t e d  f r o m  a m a t r i x  o f  g r a -  

p h i c a l l y  i n t e r g r o w n  p o t a s h  f e l d s p a r ,  p l a g i o c l a s e  a n d  q u a r t z .  

C e r t a i n  a r e a s  c o n s i s t  o f  a c o a r s e r  i n t e r g r o w t h  o f  o r t h o c l a s e  

a n d  q u a r t z ,  w h i l s t  m e g a c r y s t s  o f  o r t h o c l a s e  up  t o  1 c m  l o n g  

a r e  c u t  b y  p a r a l l e l  b o n d s  o f  u n d u l o s e  q u a r t z ,  

A r o u n d  B i n d o o n  a n d  C h i t t e r i n g ,  t h e  g n e i s s i c  g r a n i t e  

i s  commonly b l u e  a n d  much f i n e r  g r a i n e d .  I t  h a s  a m o r t a r  

t e x t u r e  o f  r o u n d e d  g r a i n s  o f  u n d u l o s e  q u a r t z  a n d  p o t a s h  f e l d s p a r  

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

p l a g i o c l a s e  a n d  q u a r t z ,  A b u n d a n t  b i o t i t e  f o r m s  w i s p y  a g g r e -  

g a t e s  t h a t  d e f i n e  a c r u d e  f o l i a t i o n ,  L o c a l l y ,  o n l y  t h e  q u a r t z  

m e g a c r y s t s  a r e  d i s t i n c t  and  t h e  m a t r i x  i s  s o  f i  

t h e  r o c k  b e c o m e s  a blastomylo 

~~~~~T~~ AND SPENXTXC ROCKS 

a l l  o u t c r o p s  o f  r o c k  r a n g i n g  i n  co 

s i t i o n  f r o m  9 t o  

o c c u r  s c a t t e r e d  t h r o u g ~ Q u t  
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a r e  a b u n d a n t  a n d  many a r e  n e t o w e i n e d  b y  t h e  d i o r i t e .  A p p i n  

v e i n s  a r e  l o c a l l y  p r e s e n t ,  

T h e  m o n z o n i t e s  a n d  s y e n i t e s  c o n s i s t  o f  m i c r o c l i n  

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

a n d  a p a t i t e .  Some o f  t h e  r o c k s  a r e  e v e n  g r a i n e d  a n d  o c c u r  a s  

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

b e a r i n g  g n e i s s .  H o w e v e r ,  more  g n e i s s o s e  s y e n i t i c  r o c k s  a l s o  

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

b l a d e s  o f  q u a r t z  a n d  m i c r o c l i n e ,  o r  d i f f e r e n c e s  i n  g r a i n  s i z e ,  

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

i n t e r b a n d e d  w i t h  l e u c o c r a t i c  q u a r t z - f e l d s p a r  g n e i s s  ( A n l ) .  

I t  e n t i c a l  t o  t h e s e  g n e i s s e s  ( g . 5 )  a n d  t h e r e  a r e  

no i n t r u s i v e  c o n t a c t s .  S t r e a k s  o f  a m p h i b o l i t e  o c c  

h some o f  t h e  d i o r i t i c  a n d  s y e n i t i c  r o c k s  are 

p r e  a n d  some p o s t -  e f o r m a t i o n  t h e i r  o r i g i n  was p r o b a b l y  s i m - f l  

T h e i r  a s s o c i  m a t i t e ,  a m p h i b o l i t e  a n d  

a s h  m e  

Valley is t e x  
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A number of fine or medium-grained, black and 

granitic dykes occur in the vicinity of York. They are only 

few metres wide and occur within the gneissic sequence. Biotit 

and/or hornblende are generally present. 

Smaller dykes and veins of granite and adamellite a 

abundant around the plutonic intrusions. They are fine-grained 

and range t o  aplite. A notable feature is their grouping about 

an easterly strike direction. They is evident at Clackline, 

Meenar, Goomalling and Konnongorring. Some veins also occur 

within Agp and Agm, €or example, at Uberin Rock. 

Veins of pegmatite and associated aplite are common 

in the gneisses and migmatite. They are subparallel to the 

metamorphic banding and, at Konnongorring, are at right angles 

to the fine-grained granitic veins, 

DIORITIC DYKES 

A small number of fine to medium-grained dykes within 

the tonalite-diorite-monzonite compositional range occur in 

the Jimperding Metamorphic Belt and the nearby migmatite and 

reas, The dykes are generally less than 10 m wide 

and are unfoliated. Their age is uncertain, though the dyke 

at Walyormouring Lake cuts Age. 

D O L E R T T I C  DYKES 
-..“---I_ - 

Tholeiitic, intrude all 

the A ~ c ~ ~ ~ a ~  rock t y p e  

particular1 

increase in 

generally around 2 to 

thickness. The smalle 

nocratic. Paaterial o f  
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~ ~ S S ~ ~ i t ~ % ~  t e ,  h o r n b l e n  

r t z ,  w i t h  a c c e s s o r y  e p i d o t e ,  s p h e n e  a n d  c h l o r i t e .  

S c a r p ,  c e r t a i n  d y k e s  h a v e  s h e a r e d  m a r g i n s ,  w h i l s t ,  

p l a c e s  i n  t h e  C h i t t e r i n g  V a l l e y ,  t h e y  a r e  compl  

(Mong, 1 9 6 4 )  e 

C r o s s - c u t t i n g  r e l a t i o n s  i n d i c a t e  s e v e r a l  r e l a t i v e  

a g e s  (Mart in ,  Y 9 6 1 ) ,  t h o u g h  t h e r e  may h a v e  b e e n  o n l y  o n e  g e n e r a l  

p e r i o d  o f  d y k e  i n t r u s i o n .  The  l a r g e r  d y k e s  h a v e  a n  o v e r a l l  

n o r t h  t r e n d  i n  t h e  w e s t e r n  p a r t  o f  t h e  a r e a  w h i l s t  e a s t e r l y  a n d  

e a s t - n o r t h e a s t e r l y  t r e n d s  a r e  more  p r o m i n e n t  i n  t h e  e a s t ,  A 

Rb-Sr a g e  o f  5 6 0  t o  590  m.y. h a s  b e e n  o b t a i n e d  f r o m  s h e a r e d  a n d  

m e t a s o m a t i z e d  d y k e  m a r g i n s  (Comps ton  & A r r i e n s ,  1 9 6 8 ) .  

A d i s t i n c t i v e  s u i t e  o f  f i n e - g r a i n e d ,  m e l a n o c r a t i c ,  

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

e a s t e r n  p o r t i o n  o f  t h e  S h e e t  a r e a .  T h e s e  d y k e s  h a v e  n o t  

b e e n  d i s t i n g u i s h e d  s e p a r a t e l y  o n  t h e  map. They  c o n s i s t  

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

g r a i n e d  g r o u n d m a s s  o f  p l a g i o c l a s e ,  a u g i t e ,  q u a r t z ,  d e n d r i t i c  

i r o n  o r e s  a n d  o c c a s i o n a l  d e v i t r i f i e d  g l a s s .  Most  o f  t h e s e  

d y k e s  h a v e  a n o r t h e a s t e r l y  t r e n d .  

A s e t  o f  un  i s  

s i m i l a r l y  r e s t r i c t e d  t o  t h e  e a s t e r n  p a r t  o f  t h e  S h e e t  a r e a ,  

The  d y k e s  t r e n d  n o r t h e a s t ,  w i t h  t h e  e x c e p t i o n  o f  two n o r t h -  

n o r t h w e s t - t r e n d i n g  d y k e s  a t  Wongamine a n d  N o r t h a m .  They  h a v e  

e s c r i b e d  b y  L e w i s  (1969, 1970), who a t t r i b u t e s  t h e  a b u n d -  

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

s h e a r - z o n e s ,  T h e  d o l e r i t i c  m a t r i x  t o  t h e  x e  

t o  t h e  p l a g i o c l a s e - p h y r i c  d o l e r i t e s .  

I n n u m e r a b l e  s m a l l ,  p r e  a n d  p o s t - t e c t o n i c  q u a r t z  v e i  

a re  p r e s e n t  i n  a l l  A r c h a e a n  r o c k  t y p e s .  A, number  o f  q u a r t z  

d y k e s  a l s o  o c c u r ,  t h e  l a r  e s t  e x t e n d i n g  f o r  30 km f r o m  B o t h  

l i n g  s o u t h  t o  t h e  Salt R i v e r .  S e v  
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s s o c i a t e d  w i t h  i t  r B u r s h n d j i  

a r e  p r e s e n t  i n  t h e  s c h i s  i t  e a s t  

f f ,  i n  t h e  C ~ ~ ~ t e r i n  V a l l e y .  S e v e r a l  o t h e r  

n d  v e i n s  t h r o u g h o u t  t h e  S h e e t  a r e a  a r e  a s s o c i a  

w i t h  l i n e s  o f  f a u l t i n g  o r  s h e a r i n g .  

M E T A M O R P H I S M  

T h e  m e t a m o r p h i c  m i n e r a l  a s s e m b l a g e s  h a v e  b e e n  u s e d  t o  

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

s t r u c t u r a l  map ( F i g . 1 ) .  The  C h i t t e r i n g  a n d  J i m p e r d i n g  Meta- 

h i c  B e l t s  h a v e  q u i t e  d i s t i n c t  m i n e r a l  a s s e m b l a g e s  a n d  

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

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

w i t h  m i n o r  s t a u r o l i t e ,  i n  t h e  s c h i s t s  o f  t h e  C h i t t e r i n g  V a l l e y ,  

t h e  c a l c i c  p l a g i o c l a s e  c o m p o s i t i o n  o f  t h e  a m p h i b o l i t i c  r o c k s  

a n d  t h e  s c a t t e r e d  o c c u r r e n c e  o f  g a r n e t  t h r o u g h o u t  t h e  q u a r t z -  

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

w i t h i n  t h e  k y a n i t e - s i l l i m a n i t e  m e t a m o r p h i c  f a c i e s  s e r i e s  o f  

M i y a s h i r o  ( 1 9 6 1 ) .  T h i s  f a c i e s  s e r i e s  i s  c h a r a c t e r i s t i c  o f  

m o d e r a t e  t o  h i g h  p r e s s u r e .  However ,  t h e  o c c u r r e n c e  o f  c h l o r i  

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

a n d  a r a n g e  down i n t o  t h e  g r e e n s c h i s t  f a c i e s ,  S u c h  r o c k s  a r e  

o n l y  d e v e l o p e d  l o c a l l y  a n d  a p p e a r  t o  h a v e  r e s u l t e d  f r o m  r e t r o -  

g r a d e  me tamor  h i s m  a s s o c i a t e d  w i t h  s h e a r  z o n e s  p a r a l l e l  t o  

t h e  t r e n d  o f  t h e  D a r l i n g  F a u l t ,  

I n  c o n t r a s t ,  t h e  J i m p e r d i n g  M e t a m o r p h i c  B e l t  c o n t ~ i n ~  

i n  a n d a l u s i t e  a n d  s ~ l l i m a n i t e ,  a n d  g e n e r  

r i t e  Is  a r r e  b u t  w i d e l y  clfstri 

e T h e  p l a g i o c l a s e  i n  t h e  a m p h i 5  

d o f t e n  a ~ ~ o ~ i a t e ~  w i t h  c ~ ~ ~ f n  o n i t e ,  w h i l s  

~ y r o x e ~ e  i s  comrno i n  t h e  B I F  a n d  m a  r a n u l i t e ,  T h e s e  

r a l s  i n d i c a t e  l o w  p r e s s u r  c o n d i t i o n s  o f  t h e  a n d a l u s i t e -  

s i l l i m a n i t e  f a c i e s  s e r i e s  ( M i y a s h i r o ,  1 9 6 1 )  w i t h  a r a n g e  f r o m  

a m p h i b o l i t e  t o  g r a n u l i t e  f a c i e s  m e t a m o r p h i s m ,  T h e  q u a r t z -  
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~ i ~ ~ ~ ~ ~ ~ ~ ~ - Q ~ ~  e >  a s s e m b l a  e o f  t h e  Eeu- 

n e i s s e s  ( A n l )  i s  a l s o  c h a r a c t e r i s t i c  o f  t h e  

f a c i e s ,  w h i l s t t h e  r o c k s  a r e  t e x t u r a l l y  s i m i l a r  t o  t h e  c l a s s i c  

g r a n u l i t e s  o f  S a x o n y .  

T h e  m e t a m o r p h i c  z o n e s  shown i n  F i g . 1  h a v e  b e e n  

e x t e n d e d  a n d  s l i g h t l y  m o d i f i e d  f r o m  S t e p h e n s o n  ( 1 9 7 0 ) .  W i t h i n  

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

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

( T u r n e r ,  1 9 6 8 ) .  T h e s e  h a v e  n o t  b e e n  s e p a r a t e d ,  o w i n g  t o  t h e  

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

z o n e  o c c u r s  w e s t  o f  Y o r k ,  b e t w e e n  t h e  g r a n u l i t e  f a c i e s  i s o g r a d  

a n d  t h e  m i g m a t i t e  z o n e  s u r r o u n d i n g  t h e  g r a n i t i c  r o c k s .  I t  

seems p o s s i b l e  f r o m  t h e  r e l i c t  c o r e s  o f  p y r o x e n e  i n  many 

a m p h i b o l i t e s  a n d  h o r n b l e n d i t e s  ( p .  6 )  t h a t  much o f  t h e  J i m p e r d i n g  

M e t a m o r p h i c  B e l t  a t t a i n e d  g r a n u l i t e  f a c i e s  c o n d i t i o n s  a t  some 

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

r e f l e c t  l a t e r  r e t r o g r e s s i v e  e f f e c t s .  The  l a t e r  d e v e l o p m e n t  

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

b e e n  i m p o r t a n t  i n  t h i s  r e s p e c t .  

The  u l t r a m a f i c  r o c k s  w i t h i n  t h e  J i m p e r d i n g  M e t a m o r p h i c  

B e l t  o n l y  r a r e l y  r e t a i n  t h e i r  o r i g i n a l  m i n e r a l o g y  a n d  a r e  

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

R E ~ A ~ ~ ~ N §  BETWEEN T H E  J I M P E R D I N G  A N D  

I T T E R I N G  M E T A M O R P H I C  B E L T S  

T h e  v a r i o u s  f e a t u r e s  d e s c r i b e d  i n  p r e v i o u s  s e c t i o n s  

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

J i m p e r d i n g  a n d  C h i t t e r i n g  M e t a m o r p h i c  B e l t s  a n d  t h a t  t h e y  are 

n o t  e q u i v a l e n t  i n  a g e .  

T h e  i m p o r t a n t  d i f f e r e n c e s  a r e  l i s t e d  b e l o w : -  

1. Numerous bands of BIF, or tho-  : No BIF o r  o r t h o q u a r t z i t e ;  rare 

q u a r t z i t e  and amphibol i te  amph ibo  1 i t  e 

2.  Large areas of l e u c o c r a t i c  : No quartz-feldspar-garnet  gne i s s  

quartz-feldspar-garnet  gne i s s  

3. No occurrence o f  orannfels : li'x+-enc:itm tinit  n f  crrannfelcr 
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i t e  : Within n i t e - s i l ~ i m a n  

8 

e ~~~~~~~~ of u l t r amaf i c  rocks : No u l t r amaf i c  rocks.  

There are no i s o t o p i c  age d a t e s  on t h e  C h i t t e r i n g  Metamorphic 

r o c k s  a n d  d a t a  f o r  t h e  J i m p e r d i n g  M e t a m o r p h i c  B e l t  a r e  s p a r s e ,  

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

t h e  C h i t t e r i n g  V a l l e y ,  e v e n  a l l o w i n g  f o r  t h e  l a t e r ,  e x t e n s i v e  

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

b e t w e e n  t h e  b e l t s ,  T h e r e  i s  some e v i d e n c e  t o  s u g g e s t  t h a t ,  

a l t h o u g h  o n l y  p a r t s  o f  t h e  J i m p e r d i n g  M e t a m o r p h i c  B e l t  a r e  now 

o f  g r a n u l i t e  € a c i e s ,  m o s t  o f  t h e  r o c k s  a t  some t i m e  a p p r  

o r  a t t a i n e d  t h i s  g r a d e  o f  m e t a m o r p h i s m  a n d  t h a t  p r e s e n t  d i f f e r -  

e n c e s  may b e  d u e  t o  a w e s t w a r d  i n c r e a s e  i n  r e t r o g r a d e  e f f e c t s .  

F u r t h e r ,  h y p e r s t h e n e - b e a r i n g  BIF  o c c u r s  l e s s  t h a n  1 0  km f r o m  

t h e  D a r l i n g  F a u l t  n o r t h  o f  G i l l i n g a r a ,  o n  t h e  Moora 1 : 2 5 0  000  

S h e e t  ( J . D .  C a r t e r ,  u n p u b l i s h e d  d a t a ) .  T h e s e  r o c k s  a r e  o f  

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

i n g  i n  t h e  a r e a .  

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

M e t a m o r p h i c  B e l t  may b e  y o u n g e r  t h a n  t h o s e  o f  t h  

J i m p e r d i n g  M e t a m o r p h i c  B e l t ,  They  o c c u r  c l o s e  t o  t h e  D a r l i n  

F a u l t  a n d  t h u s  h a v e  a s i m i l a r  d i s t r i b u t i o n  t o  t h e  M i d d l e  o r  

Upper  P r o t e r o z o i c  r o c k s  o f  t h e  C a r d u p  a n d  Moora G r o u p s  (Low, 

1 9 7 2 a  a n d  1 9 7 2 b ,  r e s p e c t i v e l y ) ,  The  p o s i t i o n  of t h e s e  t h r e e  d i s -  

t i n c t  g r o u p s  o f  s t r a t a  s u g g e s t s  p o s s i b l e  m a r g i n a l  a c c r e t i o n  o n t o  

t h e  e a r l y  A r c h a e a n  n u c l e u s  o f  t h e  Y i l g a r n  B l o c k ,  o f  w h i c h  t h e  

J i m p e r d i n g  M e t a m o r p h i c  B e l t  f o r m s  p a r t ,  T h i s  g e s t i s n  was a 

made b y  W i l s o n  ( s / 9 5 8 ) ,  a l t h o u  h o n  somewhat  d i  'L 

G E N ~ R A  

T h e  C a i n o z o i c  e p o s i t s  h a v e  b e e n  mapped on  t h e  

o f  t h e i r  l i t h o 1 0  y a n d  m o r p h o l o g i c a l  f e a t u r e s ,  G e n e s i s  i s  corn- 

t h e  d i s t i n c t i o n  b e t w e e n  T e r t i a r y  a n d  Qu 
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s. i s  o f t e n  do t f u l  i n  t h e  f i e l d .  No s u b d i v i s i o ~  o f  

i e d  b y  t h e  s e c o n d  l e t t e r  o f  a " Q t t  u n i t  

T h e  r e l a t i o n s h i p s  o f  t h e  u n i t s  a r e  i l l u s t r a t e d  

F i g .  2 .  

T E R T I A R Y  A N D  U N A S S I G N E D  UNITS 

T h e  m o s t  e x t e n s i v e  d e p o s i t  i s  J a t e r i t e  ( C z l ) .  I n  

t h e  w e s t ,  i t  f o r m s  a n  e x t e n s i v e  c a p p i n g  t o  t h e  g r a n i t i c  r o c k s .  

The  s u r f a c e  i s  f l a t  t o  u n d u l a t i n g  a n d  i s  s t r o n g l y  d i s s e c t e d  by  

s t reams,  e s p e c i a l l y  s o u t h  o f  t h e  Avon R i v e r .  T h e  d e p o s i t  i s  

g e n e r a l l y  p i s o l i t i c  a n d  may b e  m a s s i v e  o r  u n c e m e n t e d .  I t  h a s  

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

p a s s e s  downward t h r o u g h  a p a l l i d  z o n e  i n t o  w e a t h e r e d  b e d x o c k .  

On ly  l o c a l  r e d i s t r i b u t i o n  h a s  o c c u r r e d .  

T h e  e a s t e r n  l i m i t  o f  t h e  m a s s i v e  l a t e r i t e s  i s  t h e  

950  mm i s o h y e t  ( M u l c a h y ,  1 9 6 7 ) .  F u r t h e r  e a s t ,  l a t e r i t e  i s  

more  s p o r a d i c a l l y  d e v e l o p e d .  A number  o f  d e p o s i t s  h a v e  

d e v e l o p e d  o n  c o l l u v i a l  s l o p e s  a b o v e  a l l u v i u m  a n d  a r e  c h i e f l y  

l a t e r i t i z e d  s a n d s ,  I t  i s  n o t  c e r t a i n  w h e t h e r  t h e s e  d e p o s i t s  

a r e  c o e v a l  w i t h  t h e  m a s s i v e  l a t e r i t e s .  

A s p e c i a l  t y p e  o f  s i l i c e o u s  d u r i c r u s t  ( C z q )  is 

d e v e l o p e d  o v e r  some o f  t h e  l a r g e r  q u a r t z i t e  u n i t s .  I t  

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

o u s .  I t  c o n s i s t s  o f  a p a v e m e n t  o f  w h i t e  q u a r t z i t e  r u b b l e  a n d  

i n  s i t u  q u a r t z i t e ,  
-7 

O v e r l y i n g  t h e  l a t e r i t e ,  p a r t i c u l a r l y  i n  t h e  e a s t e r n  

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

s a n d  ( C z s )  o f  v a r i a b l e  t h i c k n e s s .  T h e r e  h a s  b e e n  some 

r e d i s t r i b u t i o n  o f  t h i s  m a t e r i a l  i n t o  e o l i a n  d u n e s .  Where i t  

o v e r l i e s  t h e  mass ive  l a t e r i t e  o f  t h e  D a r l i n g  Range  t h e  u n i t  

i s  much l e s s  e x t e n s i v e ,  i s  g r e y  o r  w h i t e  b u t  n o t  y e l l o w ,  a n d  

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

A u n i q u e  d e p o s i t ,  shown o n  t h e  map a s  , o c c u r s  

6 km s o u t h  o f  C a l i n g i r i .  I t  i s  a s u b h o r i z o n t a l ,  
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'' t h a t  c o n ~ a ~ n s  1 a z  u a r t z  a n d  k a o l i n i z e d  

dy m a t r i x ,  a n  i s  a s s o c i a  

e T h e  e x a c t  a g e  o f  t h e  

u n k ~ o w n  b u t  i t  h a s  b e e n  l a t e r i t i z e d  i n  p a r t .  I t  o c  

d r a i n a g e  d i v i d e  b e t w e e n  t h e  Moore ,  Avon a n d  M o r t l o c k  s y s t e m s  

a n d  may r e p r e s e n t  t h e  p r o d u c t  o f  a p r e - P l e i s t o c e n e  d r a i n a g e  

s y s t e m  ( B a l l e a u ,  1 9 7 2 ) .  

A c o m p a c t ,  p a r t i a l l y  l a t e r i t i z e d  g r i t t y  s a n d s t o n e  

( C z f )  i s  a s s o c i a t e d  w i t h  Czg a n d  a l s o  o c c u r s  a t  t h e  h e a d  o f  

p r e s e n t  d r a i n a g e  c h a n n e l s  i n  t h e  C a l i n g i r i  a r e a .  I t  o v e r l i e s  

Czg 5 km e a s t - s o u t h e a s t  o f  Wyening  M i s s i o n .  

Q U A T E R N A R Y  U N I T S  

I n  t h e  n o r t h e a s t  p o r t i o n  o f  t h e  S h e e t ,  b u f f  s a n d  w i t h  

d i s t i n c t  b a n d s  a n d  l e n s e s  o f  f e r r u g i n o u s  p i s o l i t h s  ( Q s p )  f o r m s  

a t h i n  m a n t l e  o v e r  r o c k .  T h e  r e l i e f  a n d  p h o t o p a t t e r n  a r e  

s i m i l a r  t o  s o i l - c o v e r e d  a r e a s ,  a n d  d y k e s  c a n  o f t e n  b e  d e t e c t e d  

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

a r o u n d  t h e  Moore ,  ?Avon a n d  M o r t l o c k  d r a i n a g e  d i v i d e  a n d  u s ~ a ~  

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

l a t e r i t e  o r  r o c k  o u t c r o p ,  The  d e p o s i t s  a p p e a r  t o  b e  r e d i  

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

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

Hummocky d e p o s i t s  o f  b r i g h t  y e l l o w  s a n d  ( Q s )  o c c u r  

m a r g i n a l  t o  a l l u v i a l  a r e a s  i n  S a l i n a l a n d ,  They  a r e  

o f  e o l i a n  o r i g i n ,  S i m i l a r  y e l l o w  s a n d  a l s o  o v e r l i e s  

i n  much o f  t h i s  a r e a .  O l d e r  s a n d y  a l l u v i u m  (Qaf)  a n  

s a n d  ( Q a s )  a s s o c i a t e d  w i t h  o l d  s t r e a m  c h a n n e l s  a r e  e x t e n s i v e  

u p s t r e a m  o f  t h e  more  r e c e n t  a l l u v i u m  o f  t h e  M o r t l o c k  d 

s y s t e m  a n d  n e a r  t h e  d r a i n a g e  d i v i d e s .  T h e  01 

a f l a k  s u r f a c e  a n d  i s  d i s s e c t e d ,  w h e r e a s  Qas h a s  a n  un 

s u r f a c e  a n d  i s  o f t e n  t r a v e r s e d  by  d u n e s ,  The  more  r e c e n t  

a l l u v i u m  ( Q r a )  h a s  a f a i r l y  f l a t  s u r f a c e  a n d  l i e s  a b o v e  t 

n o r m a l  l e v e l  o f  t h e  p r e s e n t  s t reams.  The  d e p o s i t s  a s s o c i  
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h t h e  M o r t l o c k  R i v e r  ( N o r t h  B r a n c h )  a n d  t h e  s a l t  l a k e s  o f  

S a Y E n a l a n d  a r e  p a r t i c u l a r l y  e x t e n s i v e .  

S a l t  l a k e  d e p o s i t s  (Qws) o c c u r  i n  t h e  b r o a d  a l l u v i a  

a r e a s  o f  S a l i n a l a n d  a n d  w i t h  Qas i n  t h e  e a s t e r n  p o r t i o n  o f  t h e  

M o r t l o c k  d r a i n a g e  s y s t e m ,  M i n o r  s a l t  l a k e s  h a v e  a l s o  d e v e l o p e d  

i n  s a n d  o v e r  l a t e r i t e  n o r t h  o f  M e c k e r i n g ,  

Swamp a n d  l a c u s t r i n e  d e p o s i t s  (Qrw) a r e  g e n e r a l l y  

a s s o c i a t e d  w i t h  Qas t o  t h e  west  o f  t h e  M o r t l o c k  R i v e r  ( N o r t h  

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

c o l l u v i u m  (Qa) t h a t  h a v e  d e v e l o p e d  o n  t h e  l a t e r i t e  o f  t h e  

D a r l i n g  Ran e .  T h e  d e p o s i t s  f o r m  r o u n d e d  c l a y  p a n s  a n d  swamp 

L a c u s t r i n e  d e p o s i t s  a s o  o c c u r  i n  t h e  Brockman R i v e r  b e t w e e n  

C h i t t e r i n g  a n d  Mogumber.  

I n  t h e  e a s t ,  c o l l u v i u m  ( Q r c )  c o n s i s t s  o f  s h a l l o w  

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

a n d  b e l o w  r o c k  o r  l a t e r i t e  o u t c r o p s ,  I n  t h e  w e s t e r n  a r ea  o f  

more  a c t i v e  e r o s i o n ,  c o l l u v i u m  o c c u r s  b e t w e e n  v a l l e y  a l l u v i u m  

a n d  r o c k  o u t c r o p  ( s e p a r a t e d  f r o m  b o t h  by  a m a r k e d  c h a n g e  o f  

s l o p e )  a n d  a l s o  o c c u r s  a s  s c r e e  d e p o s i t s  i n  v a l l e y s  t h a t  a r e  

y i n c i s i n g  t h e  l a t e r i t e  s u r f a c e  o f t h e  D a r l i n g  R a n g e .  

I n  t h e  e a s t e r n  p a r t  o f  t h e  S h e e t  a r e a ,  b e d - r o c k  i s  

o f t e n  l a r g e l y  o r  a l m o s t  c o m p l e t e l y  o b s c u r e d  by  s o i l .  However ,  

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

r o c k  t y p e  t o  b e  d e t e r m i n e d .  S u c h  a r e a s  a r e  d e n o t e d  b y  a n  

o v e r p r i n t  on  t h e  map. 

S T R U C T U R E  

~ O ~ ~ ~ N G  

The  s t r u c t u r e  o f  t h e  is 

c o m p l e x  a n d  d i f f i c u l t  t o  i n t e r p  

P o r k  a n d  N o r t h a m  a n d  i t s  n o r t h w a r d  e x t e n s i o n  t h r o u g h  B o l g a r t  

a n d  C a l i n g i r i ,  t h e  s t r u c t u r e  i s  s u p e r f i c i a l l y  s i m p l e :  a z o n  

o f  g n e i s s e s  w i t h  a b u n d a n t  BLP a n d  q u a r t z i t e  t r e n d s  n o r t h -  

n o r t h w e s t  a n d  has a r e g i o n a l  d i p  t o  t h e  e a s t ,  A s t r o  
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g e n e r a l l y  p l u n g e s  a t  m o d e r a t e  a n g l e s  t o  t h e  s 

a However ,  p a u c i t y  o f  o u t c r o p ,  t h e  l e  

o f  many u n i t s  a n d  t h e  c o m p l e x i t y  o f  m i n o r  s t r u c t u r e s  mean 

t h a t  i n d i v i d u a l  h o r i z o n s  c a n n o t  b e  t r a c e d  o v e r  l a r g e  d i s t a n c e s ,  

A t  J e n n a p u l l i n ,  a m a f i c  g r a n u l i t e  b a n d  i s  i s o c l i n a l l y  f o l d e d  

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

s t e e p l y  ( 7 0 - 8 5 ° )  t o  t h e  n o r t h .  S h e a r i n g - o u t  o f  l i m b s  p a r a l l e l  

t o  t h e  a x i a l  t r e n d  a n d  t r a n s p o s i t i o n  o f  s t r u c t u r e s  o c c u r s .  

S i m i l a r  f e a t u r e s  a r e  e v i d e n t  s o u t h  o f  B o l g a r t ,  w h e r e  o c c a s i o n a l  

t r a n s p o s e d  f o l d  c o r e s  i n  q u a r t z i t e  a n d  a m p h i b o l i t e  p l u n g e  

s t e e p l y  t o  t h e  n o r t h  o r  s o u t h ,  The  d i s t r i b u t i o n  o f  s t  

i n  t h e  B o l g a r t - W a t t e n i n g  a r e a  a l s o  s u g g e s t s  t h a t  l o c a l  v a r i a -  

t i o n s  i n  p l u n g e  o c c u r .  

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

=_l;:hough t h e r e  i s  a c o n t i n u i t y  o f  b r o a d  l i t h o l o g i c a l  z o n e s  i n  

t h e  e a s t e r n  p a r t  o f  t h e  b e l t ,  t h e  r o c k s  h a v e  u n d e r g o n e  i n t e n s e  

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

t r a n s p o s i t i o n .  A s e r i e s  o f  l a t e r  e a s t - t r e n d i n g  c r o s s - f o l d s  

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

I n  t h e  Toodyay  a n d  York  a r e a s ,  t h e  m e t a s e d i m e n t s  

nd  e a s t  a n d  t u s  s t r i k e  a l m o s t  a t  r i g h t  a n g l e s  t o  t h e i r  

t r e n d  i n  t h e  o f  t h e  b e l t .  Q u a r t z i t e  i s  d o m i n a  

i n  b o t h  a r e  s a n d  i t s  f o l i a t i o n  i s  s u b h o r i z o n t a l  o v e r  much 

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

w i t h  e v i d e n c e  o f  o v e r t u r n i n g  ( P r i d e r ,  1 9 4 4 ;  S t e p h e n s o  

The  e a r l i e s t  a s e  ( P  1 i s  n o w  r e p r e s e n t e d  o n l y  by  r o o t l e s s  

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

h a v e  a f f e c t e d  t h e  r o c k s  a n d  s e v e r a l  i n t e r p r e t a t i o n s  a r e  p o s s  

o n  t h e  a v a i l a b l e  d a t a ,  A s t r u c t u r a l  i n t e r p r e t a t i o n  o f  t h e  

Toodyay  a r e a  i s  p r e s e n t e d  i n  P i  e r e l a t i o n  b 

3. 

n g  r o c k s  a n d  - ~ o ~ t ~ w ~ s t - t r e ~ d ~ n ~  l o c k s  t o  

t h e  e a s t  i s  n o t  c l e a r ,  b u t  t h e r e  i s  e v i d e n c e  o f  s t r o n  

o u t  o f  s t r u c t u r e s  e a s t  o f  T o o d y a y ,  
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A f u r t h e r  c o m p l i c  t i n g  f a c t o r  i s  t h e  r e g i o n a l  

m e n t  o f  m i g m a t i t e  a n d  l o c a l  m o b i l i z a t i o n  o f  t h  

g n e i s s e s ,  Ln g e n e r a l ,  t h e  r e g i o n a l  n o r t h - n o r t h w e s t  t 

t h e  m e t a m o r p h i c  r o c k s  t e n d s  t o  s w i n g  a p p r o x i m a t e l y  e a s t e r l y  

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

g r a n i t e s .  The  p r e d o m i n a n t  f o l i a t i o n  i n  t h e s e  g r a n i t e s  i s  a l s o  

e a s t e r l y .  A l t h o u g h  t h e  i n t r u s i o n  o f  t h e  g r a n i t e s  i s  p o s t -  

m e t a m o r p h i c ,  t h e r e  i s  a m a r k e d  p a r a l l e l i s m  o f  t h e  g r a n i t e  con-  

t a c t  a n d  t h e  m e t a m o r p h i c  u n i t s  b e t w e e n  C l a c k l i n e  a n d  t h e  Malkup  

a r e a .  I t  i s  p o s s i b l e  t h a t  t h e  e m p l a c e m e n t  o f  g r a n i t e  h a d  some 

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

I n  t h e  C h i t t e r i n g  M e t a m o r p h i c  B e l t ,  t h e  m e t a m o r p h i c  

f o l i a t i o n  i s  s u b p a r a l l e l  t o  t h e  l i t h o l o g i c a l  b a n d i n g .  The  

p r e d o m i n a n t  t r e n d  i s  n o r t h  w i t h  s t e e p  d i p s  t o  e a s t  o r  w e s t ,  

M i n o r  f o l d i n g  i s  c o m p l e x  w i t h i n  t h e  s c h i s t  u n i t s  a n d  t h e  

b e d d i n g  i n  some p l a c e s  i s  a t  a n  a n g l e  t o  t h e  s c h i s t o s i t y .  A 

s t r a i n - s l i p  c l e a v a g e  ( S 2 )  

r e g i o n a l  s i g n i f i c a n c e  i s  n o t  known.  

i s  l o c a l l y  d e v e l o p e d ,  b u t  i t s  

The  e a r l i e s t  a n d  m a i n  p h a s e  o f  f o l d i n g  (P,) p r o d u c e d  

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

o f  f o l d  a x e s  a r e  p r e s e n t  i n  t h e  Lower a n d  m i d d l e  C h i t t e r i n g  

V a l l e y  b u t  o t h e  n o r t h ,  o n l y  o n e  m a j o r  a n t i c l i n a l  f o l d  h a s  

i z e d .  C o n g r u e n t  m i n o r  f o l d s  s u g g e s t  some Q V  

t o  b o t h  e a s t  a n d  w e s t .  I t  i s  n o t  p o s s i b l e  t o  m a t c h  l i t  

e i t h e r  s i d e  o f  t h e  f o l d  a x e s  a n d  i t  seems l i k e l y  t h a t  a l o t  

more  i s o c l i n a l  f o l  s r e m a i n  un 

A s e r i e s  o f  e a s t e r l y  t r e n d i n g  c r o s s - f o l d s  (F,), a s  

r e c o g n i z e d  by  G e a r y  ( 1 9 5 0 )  a t  Watt e P l a t ,  o c c u r  t h ~ ~ u g h o u  

t h e  b e l t .  They  g e n e r a l l y  h a v e  l i t t l e  e f f e c t  o n  t h e  isocli 

f o l d s ,  e x c e p t  f o  a n  o p e n - s t y l e  f o l d i n  

l i n e a t i o n ,  An e x c e  t i o n  o c c u r s  5 krn s wes t  o f  B i n d o o n ,  w h e r e  

an  a n t i c l i n a l  c r o s s - f o l d  a p p e a r s  t o  a u s e d  a l o c a l  wes 

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

f o l d s  t h a n  a r e  shown i n  F i g . 1  a r e  p r o b a b l y  ~ r ~ s ~ n t ~  
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1 An important feature is the development o f  both F 

nd F 2  folds in the cataclastic gneissic ranite (Agnjl Th 

F2 folds cause variations in the plunge of the distinctive 

biotite lineation (p.16). That the granite intrusion was 

p r e  o r  syn-F is further suggested by the subparallelism o f  1 
s contacts with the trend o f  the metasedimentary units, A 

ositive Bouguer anomaly over the granite is also diffi- 

cult to explain unless it forms a shallow, high level intrusion 

with much denser material at depth. 

FAULTING 

Few definite faults were recognized in the Sheet 

area, but it is likely that many more exist. Most of the 

faults have a northeast to northwest trend,but directions of 

displacement were hard to determine, Many o f  the larger 

quartz dykes appear to follow faults o r  crush and shear zones, 

as in the Malkug area ( C o l e  and Gloe, 1940) and southeast of 

Nogumber, I n  the latter area, broad zones o f  intense quartz- 

veining o c c u r  withi cide with its 

o f  Age west o f  B o l  

~ e ~ m ~ ~ ~ t : ~ d  on its northern side b y  a quartz-veined fault. A 

e between the Swan R i v  

60' or 920: have r e d u  d the granfte 

to quartz-sericite schist (Whincup, 1 9 7 0 ) .  

shear zone into the Chittering Metamo phic Belt: i s  represented 

by the mylonitic " € e l d s ~ ~ t ~ ~ ~  ~ u a r t ~ i t ~ "  o f  Miles ( 1 9 3 $ ) ,  
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B a n d s  o f  m y l o n i t e ,  b l a s t o m y l o n i t e  a n d  s h e a r e  

r i n  t h e  w e s t e r n  p o r t i o n  o f  t h e  C h i t t e r i n g  Metamor 

e l t ,  p a r a l l e l  t o  t h e  D a r l i n g  F a u l t ,  Near Mogumber,  t 

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

a d j a c e n t  g n e i s s e s ,  i n d i c a t i n g  t h a t  t h e  s h e a r i n g  was p r e  o r  s y n -  

m e t a m o r p h i c .  A t  B u l l s b r o o k ,  t h e  d e f o r m a t i o n  p o s t d a t e s  t h e  

g r a n i t e  i n t r u s i o n ,  w h i l s t  i n  t h e  C h i t t e r i n g  V a l l e y ,  some o f  

t h e  d o l e r i t e  d y k e s  h a v e  b e e n  e x t e n s i v e l y  s h e a r e d  ( p . 1 9  ) .  

It seems l i k e l y  t h a t  t h e  p r e s e n t  D a r l i n g  F a u l t  r u n s  s u b p a r a l  

t o  a n  a n c i e n t  z o n e  o f  n o r t h  t o  n o r t h - n o r t h e a s t  s h e a r i n g  t h a t  

e e n  r e - a c t i v a t e d  a t  v a r i o u s  t i m e s .  

0 A m a r k e d  a e r o m a g n e t i c  a n o m a l y  t r e n d i n g  035 e x t e n d s  

n o r t h e a s t e r l y  f r o m  S o u t h  C h i t t e r i n g  t o  a b o u t  1 6  km w e s t  o f  

B o l g a r t .  E x p o s u r e  i s  p o o r ,  b u t  t h e  s u r f a c e  r o c k s  a r e  c h i e f l y  

m i g m a t i t e  a n d  g n e i s s i c  g r a n i t e  ( A g n ) .  T h e  l i n e a m e n t  i s  s 

p a r a l l e l  t o  s h e a r  f o l i a t i o n s  i n  t h e  a d j a c e n t  r o c k s  a n d  t o  

f a u S t  p o s t u l a t e d  by  W i l s o n  ( 1 9 5 8 )  i n  t h i s  a r e a .  T h e  l i n e a m e n t  

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

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

R e c e n t  f a u l t  s c a r p s  i n  t h e  a r e a  were p r o d u c e d  a t  

M e ~ k ~ ~ i n g  ( 1 9 6 8 )  a n d  C a l i n g i r i  ( 1 9 7 0 )  a s  a r e s u l t  o f  ~ a r ~ ~ q ~ a ~  

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

( E v e r i n g h a m  a n d  P a r k e s ,  1 9 7 1 ) ,  The  a r c u a t e  f a u l t  s c  

M e c k e r i n g  ( E v e r i n g h a m ,  1 9 6 8 ;  G o r d o n ,  1 9 7 1 )  i s  s t i l l  a m a r k e  

f e a t u r e  i n  t h e  a r e a  a n d  was p r o b a b l y  t h e  r e s u l t  o f  east-w 

c o m p r e s s i o n .  T h e  f a u l t  d i p s  45'E, B o t h  t h e s e  f a u l t s  l i e  

h i n  a s e i s m i c a l l y  a c t i v e  z o n e  t e r m e d  t h e  Yandanooka-Cape  

R l c h e  L i n e a m e n t  ( E v e r i n g h a m ,  1 9 6 6 ) .  E p i c e n t r e s  o f  n u m ~ r o ~ ~  

e a r t h q u a k e  s h o c k s  a r e  s p r e a d  o v e r  a f a i r l y  d Zone Some 5 

km i n  w i d t h ,  m o s t l y  w i t  

However ,  i f  t h e  e v e n t s  a t  M e c k e r i n g  a n d  Ca 

t h e  more  i n t e n s e  s e i s m i c  a c t i v i t y  i s  p o s  i b l y  a s s o c i a t e d  with 

t h e  c o n t a c t  z o n e  b e t w e e n  t h e  J i m p e r d i n g  M e t a m o r p h i c  B e l t  a n d  

t h e  m i g m a t i t e  a n d  g r a n i t e  c o m p l e x  t o  t h e  n o r t h  
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E C O N O M X C  G E O L O G Y  

M E T A L L I C  M I N E R A L S  

M i n e r a l  p r o d u c t i o n  h a s  b e e n  n e g l i g i b l e ,  e x c e p t  f o r  

i n d u s t r i a l  p r o d u c t s  s u c h  as  c l a y  a n d  a g g r e g a t e .  A l i t t l e  g o 1  

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

o f  o t h e r  m i n e r a l s  h a v e  b e e n  r e c o r d e d .  

G O L D  (Au) 

S h a s t s  a n d  a d i t s  were s u n k  f o r  g o l d  a t  C h i t t e r i n g ,  

B o l g a r t ,  Wongamine,  Grass V a l l e y  a n d  J i m p e r d i n g  H i l l .  T o t a l  

r e c o r d e d  p r o d u c t i o n  a m o u n t e d  t o  327  o u n c e s  o f  l o d e  g o l d  f r o m  

J i m p e r d i n g  H i l l ,  t o g e t h e r  w i t h  237  o u n c e s  o f  a l l u v i a l  g o l d  

f r o m  J i m p e r d i n g  H i l l  a n d  Wongamine.  T h e  l o d e  g o l d  was e x t r a c -  

ted f r o m  q u a r t z - v e i n e d  a l u m i n o u s  s c h i s t  a n d  a p p e a r s  t o  h a v e  

b e e n  c o n c e n t r a t e d  a t  t h e  b a s e  o f  t h e  l a t e r i t e  p r o f i l e .  The  

a l l u v i a l  w o r k i n g s  a t  B o l g a r t ,  Wongamine a n d  Grass V a l l e y  were 

i n  e l u v i a l  a n d  c o l l u v i a l  d e p o s i t s  i n  c l o s e  p r o x i m i t y  t o  BIF .  

T h e  s h a f t  a t  C h i t t e r i n g  was s u n k  t h r o u g h  q u a r t z - v e i n e d  s c h i s t .  

TUNGSTEN ( W )  

S c a t t e r e d  b o u l d e r s  o f  w o l f r a m  o c c u r  6 km n o r t h -  

n o r t h w e s t  o f  Grass V a l l e y  ( B l a t c h f o r d ,  1 9 1 8 ) .  T h e  c o u n t r y  r o  

i s  l e u c o c r a t i c  g r a n i t i c  g n e i s s  (&) a n d  q u a r t z i t e  (&), 

t o g e t h e r  w i t h  t o u r m a l i n e - b e a r i n g  ? v e i n  q u a r t z ,  T races  o 

i t e  ( f e r r o u s  t u n  s t a t e )  h a v e  b e e n  f o u n d  a s s o c i  

a t  J i m p e r d i n g  B i l l  ( S i m p s o n ,  1 9 5 0 ) .  T h e  d e p o s i t s  a r e  n o t  

e c o n o m i c .  

M O L Y B D E N U M  (Mo) 

The  f i r s t  d i s c o v e r y  o f  m o l y b d e n i t e  i n  W e s t e r n  

was a t  Swan V i e w ,  I t  o c c u r s  w i t h  p y r i t e  a n d  e p i d o t e  i n  s h e a r  

z o n e s  t h r o u g h  &, T h e r e  a r e  a l s o  s e v e r a l  s m a l l  o c c u r r e n c e s  i n  

t h e  S p e n c e r s  B r o o k  a r e a ,  S i m p s o n  ( 1 9 5 2 )  r e c o r d s  m i n i n g  o f  t h e  

d e p o s i t  i n  t h e  Mokine  r a i l w a y  c u t t i n g ,  t h o u g h  no  p r ~ ~ ~ ~ ~ ~ o ~  

f l l g u r e s  a r e  a v a i l a b l e .  
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The first production of iron ore in the State was 

rom lateritized B T F  at Clackline. Between 1 8 9 9  and li 

recorded production was 18 5 4 5  tonnes, though Hobson ( 1 9 4 6 )  

Scates that larger quantities were mined. The ore is 

h-grade limonite and was treated at the Fremantle Smelting 

Works. Some ore from the Wundowie-Coates Siding area was 

also treated at Fremantle, though most o f  the 8 2  2 7 3  tonnes 

produced from this area was smelted at Wundowie between 19 

Several of the larger quartz-magnetite-hypersthene 

BIF bands east of Northam have been drilled and tested, but 

not mined. 

VANADIUM ( V I  

A lateritized gabbroic intrusion at Coates S i d k l a  

contains vanadium-bearing titaniferous magnetite. The intru- 

sion trends west-northwest but has little surface expression 

except for some relict textures in the laterite. Drilling 

has revealed cumulate textures and a compositionaL range from 

gabbro to anorthosite. This gabbro intrusion is the only 

one o f  its type known in the Perth Sheet area. The fresh rock 

contains an average of 0 . 5 4  per cent V205 and published ore 

reserves for the prospect amount t o  more than 227 000 tonnes of V 2 0 5 *  

BAUXITE (Bx) 

Bauxitic laterite is extenstve on the Darling Plateau. 

Portions of the Alcoa mineral lease MLl SA and the Alwest 

Agreement area extend northward onto the Perth Sheet, The 

Pacminex deposits are centred on the area east o f  the lower 

Chittering Valley. A bulk sample from here has been tested 

and over 900 million tonnes o f  bauxite at around 3 2  per cent 

available alumina has been proved in the area. 
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RUTILE ( R )  

At Yulgering Well, 8 km northeast of Calingiri,a 

small concentration of rutile was discovered in colluvium 

overlying migmatite (Jutson, 1 9 1 2 ) .  Individual crystals reach 

4 0  mm in length, but the amount of material is small. 

INDUSTRXAL ROCKS AND MINERALS 

VERMICULITE (Ve) 

Vermiculite o €  varying quality is present in minor 

hroughout the area. Small lenses occur in the broad 

schist unit, 8 km northeast of Bullsbrook East. It is also 

recorded from a serpentinite at Goomalling (Simpson, 1 9 5 0 ) .  

ASBESTOS (Aa) 

At Goomalling, asbestiform anthophyllite is associated 

with a talc-serpentine band within migmatite. Two prospecting 

areas were worked in 1 9 2 2 ,  but no  production was recorded. 

TALC ( a )  - 
Both talc and asbestos occur in minor amounts in 

certain altered ultramafic intrusions. The only talc deposit 

worked is situated 9 km south-southwest of Bolgart. The 

recorded production is 2 7 5  tonnes between 1 9 4 6  and 1 9 5 2 ,  

although the deposit is still worked sporadically. 

KYANTTE AXD SILLIMANITE 
___"l-._ll_.I1__"C__-~ -- 

Concentrations of almost pure kyanite and sillimanite 

occur as lenses in the schists and gneisses of the Chitterin 

Metamorphic Belt, Large quantities of kyanite a r e  availabl 

at Wattle P l a t  and sillimanite at Goyamin Pool, but would 

quire crushing and special beneficlation, Sillimanite is 

also a constituent of many schists in the Jimperding Metamorphic 

Belt. The only recorded production is 2 tonnes of sidlimanite 

from Clackline in 1 9 4 8 .  
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C L A Y  (C1) 
3___ 

L a r g e  q u a n t i t i e s  o f  c l a y  h a v e  b e e n  o b t a i n e d  f r o m  t h e  

a r e a  a n d  a b u n d a n t  s u p p l i e s  a r e  a v a i l a b l e .  S t r u c t u r a l  c l a y  i s  

o b t a i n e d  f r o m  t h e  p a l l i d  z o n e ,  f o r m e d  d u r i n g  l a t e r i t i c  w e a t h e r i n  

o f  t h e  g r a n i t i c  r o c k s ,  Most  q u a r r i e s  a r e  c l o s e  t o  t h e  D a r l i n g  

S c a r p .  R e c o r d e d  p r o d u c t i o n  o f  s t r u c t u r a l  c l a y  i s  1 1 7  1 6 1  e8 

t o  t h e  e n d  o f  1 9 7 2 .  F i r e c l a y  i s  o b t a i n e d  f r o m  t h e  p a l l i d  z o n e  

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

f r o m  w e a t h e r e d  g r a n i t i c  r o c k s  i n  t h e  G l e n  F o r e s t - M a h o g a n y  C r e e k  

a r e a  a m o u n t e d  t o  236  04." t o n n e s  t o  t h e  e n d  o f  1 9 7 2 .  A s m a l l  

q u a n t i t y  o f  f i r e c l a y  ( 1  6 7 0  t o n n e s  t o  1 9 7 2 )  h a s  a l s o  b e e n  

p r o d u c e d  f r o m  t h e  p a l l i d  z o n e  o v e r l y i n g  p o r p h y r i t i c  g r a n i t e ,  

2 km s o u t h - s o u t h e a s t  o f  C l a c k l i n e .  To t h e  e n d  o f  1 9 7 2 ,  108 486  

t o n n e s  o f  f i r e c l a y  was ~ o d u c e d  f r o m  w e a t h e r e d  s i l l i m a n i t e -  

b e a r i n g  s c h i s t s  a t  C l a c k l i n e .  S m a l l e r  a m o u n t s  o f  c l a y  h a v e  

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

m a t e r i a l  i s  g e n e r a l l y  l e s s  a l u m i n o u s  t h a n  a t  C l a c k l i n e .  

T o t a l  p r o d u c t i o n  o f  c l a y  f r o m  t h e  P e r t h  S h e e t  a r ea  

h a s  b e e n  much g r e a t e r ,  b u t  no  e x a c t  f i g u r e s  a r e  a v a i l a b l e .  

K A O L I N  (Ck)  

o u n t  o f  r e s i d u  

m a t e r i a l  h a s  b e e n  o b t a i n e d  f r o m  t h e  p a l l i d  z o n e  o f  t h  

p r o f i l e  a t  G l e n  F o r e s t  R e c o r d e d  p r o d u c t i o n  

p r i o r  t o  1 9 5 2 ,  

A f l o o d e d  c l a y p a n  (w), 1 7  km wes t  o f  G o o m a l l i n g  

l d e d  29 1 7 6  t q z n e  f good q u a l i t y  c e r a m i c  c l a y  up  t o  

1 9 7 2 .  F o u r  c l a y  h o r i z o n s  up t o  2 m t h i c k  a r e  i n t e r s t r a t i f i e  

w i t h  u n c o n s o l i d a t  

o f  l a c u s t r i n e  o r i  
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B U X L D I N G  S T O N E  (Bs) 

L o c a l  s t o n e ,  e s p e c i a l l y  c e m e n t e d  l a t e r i t e  

r o c k ,  h a s  b e e n  u s e d  f o r  home c o n s t r u c t i o n  i n  p a s t  d e c  

t o  a l e s s e r  e x t e n t  i s  e m p l o y e d  a t  t h e  p r e s e n t  t i m e .  

g r a n i t e  6 km s o u t h  o f  Y o r k  h a s  b e e n  q u a r r i e d  f o r  f a c i n g  s t o n e .  

E x t e n s i v e  u s e  i s  made o f  l a t e r i t e  a n d  g r a n i t e  i n  l a n d s c a p e  

g a r d e n i n g .  

The  q u a r t z i t e  b a n d  e x t e n d i n g  s o u t h w a r d  f r o m  J i m p e r d i n g  

H i l l  t o  C l a c k l i n e  i s  q u a r r i e d  s p o r a d i c a l l y  a l o n g  i t s  l e n g t h  f o r  

b u i l d i n g  a n d  f a c i n g  s t o n e  ( " T o o d y a y  S t o n e " ) .  P o r t i o n s  o f  t h i s  

u n i t  a r e  f i s s i l e  a l o n g  p l a n e s  c r o w d e d  w i t h  g r e e n  ch rome  m i c a ,  

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

d e v o i d  o f  c r e n u l a t i o n s ,  The  m a i n  q u a r r y  i s  s i t u a t e d  9 km 

s o u t h - s o u t h w e s t  o f  T o o d y a y .  

A G G R E G A T E ,  BALLAST A N D  ROAD METAL 

T h e r e  a r e  a b u n d a n t  s u p p l i e s  o f  r o c k  s u i t a b l e  f o r  

c r u q h e d  a g g r e g a t e  ( R c )  - a n d  l a r g e  q u a r r i e s  h a v e  b e e n  o p e n e d  up  

h e  D a r l i n g  S c a r p  c l o s e  t o  t h e  m e t r o p o l i t a n  a r e a .  R a i l w a y  

s t  h a s  b e e n  p r o v i d e d  by  q u a r r i e s  i n  c l o s e  p r o x i m i t y  t o  

a i l w a y  l i n e s .  I n n u m e r a b l e  s m a l l  w o r k i n  

e d  p i s o l i t i c  l a t e  

e1  f o r  r o a d  m a k i n g .  

SAND ( S a )  - 
 antiti ties o f  sand. a t e  a v a i l a b l e ,  e s p e c i a l l y  

a r t  ~f t h e  a r e a .  The  m o s t  homogeneous  m a t e r i a l  

a v e r l i e s  l a t e r i t e ,  S a n  f r o m  t h e  more  r e c e n t  a l l u v i u m  ( 

u s e d  l o c a l l y .  

W i t h  t h e  e x  i o n  o f  t h e  ~ w ~ n - ~ v o n  

r o o k ,  a l l  s t r e a  
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T h e  Swan-Avon R i v e r  f l o w s  a t  a g r e a t l y  r e d u c e d  r a t e  d u r i n g  t h e  

d r y  s e a s o n  a n d  i s  t o o  s a l i n e  f o r  t own  wa te r  s u p p l y .  Eas t  o f  

t h e  D a r l i n g  S c a r p ,  i n n u m e r a b l e  s m a l l  dams h a v e  b e e n  c o n s  

a l o n g  m i n o r  w a t e r c o u r s e s  f o r  s t o c k  u s e .  T h e r e  i s  a l i m i t e d  

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

a r e a  a n d  i n  t h e  P i e d m o n t  Z o n e ,  a t  t h e  f o o t  o f  t h e  D a r l i n g  S c a r  

P e r t h ' s  m a i n  w a t e r  s u p p l y  comes  f r o m  dams o n  t h e  

C a n n i n g  a n d  S e r p e n t i n e  R i v e r s ,  s o u t h  o f  t h e  S h e e t  a r e a .  The  

Helena  R e s e r v o i r  l i e s  p a r t l y  w i t h i n  t h e  mapped a r e a  a n d  w a t e r  

f r o m  h e r e  i s  pumped a l o n g  a p i p e l i n e  t o  t h e  E a s t e r n  G o l d f i e l d s .  

T h e  m a i n  p i p e l i n e  e x t e n d s  e a s t w a r d  t h r o u g h  N o r t h a m  a n d  M e c k e r i n g  

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

wa te r  t o  t h e s e  a n d  o t h e r  t o w n s  o f  t h e  "Wheat B e l t " .  

GROUNDWATER 

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

g e o l o g i c a l  a n d  g e o m o r p h o l o g i c a l  e n v i r o n m e n t s :  

1, P i e d m o n t  Zone  - a l l u v i a l - f a n  m a t e r i a l  c o n s i s t i n g  o f  

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

y i e l d s  l o c a l  s u p p l i e s  o f  p o t a b l e  w a t e r .  Many b o r e s  

h a v e  s i l t  p r o b l e m s  a n d  y i e l d  l e s s  t h a n  4 5 0  l i t r e s  

S c a r p  a n d  P l a t e a u  - f a v o u r a b l y  s i t e  

s y i e l d  l i m i t e d  s u p p l i e s  

0 t h  f r e s h  a n d  w e a t h e r e d  g r a n i t i c  r o c k .  

S u p p  l- ier; n:w 5 c l  o 5 ~ a i t i e c i  f r o m  t h e  I a t o r i  i e i>a 1 L i i: 

Z O T ~ P  i z l c r f a c e ,  t I I P  w e a t h e r e d  r o c k  b e l o w  t h e  p a l l i d  

z o n e  a n d  f r o m  j o i n t s  a n d  f i s s u r e s  w i t h i n  f r e s h  

g r a n i t i c  r o c k ,  H o w e v e r ,  u n s u c c e  1 b a r e s  a r e  n o t  
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o r t e n  a c c o m p a n i e d  b y  s o a k s  (u). The B o l g a r t  t o w n s h i p  water  

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

t h o s e  a t  Y e n a r t  S o a k  h a v e  b e e n  t e s t e d  ( B a l l e a u ,  1 9 7 2 ) .  

O t h e r  r e s i d u a l  s a n d  r e s e r v o i r s  a r e  p r o b a b l y  p r e s e n t  n e a r  

p e r m a n e n t  s o a k s  a l o n g  t h e  u p p e r  p o r t i o n s  o f  t h e  Avon, M o r t l o c k  

a n d  Moore d r a i n a g e  s y s t e m s .  
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