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SUMMARY 

The geology and geomorphology of The Hamilton 1:l 000 000 

Sheet area is described. The area includes fifty seven regolith 

terrain units which are located on the map, and named and 

described in a standardized form in the Record. 



INTRODUCTION 

The d e f i n i t i o n  of  r e g o l i t h  

R e g o l i t h  i s  a  g e n e r a l  t e r m  f o r  t h e  l a y e r  o r  man t le  of 

f r a g m e n t a l  and u n c o n s o l i d a t e d  r o c k  material ,  whether  r e s i d u a l  o r  

t r a n s p o r t e d ,  t h a t  n e a r l y  everywhere forms t h e  s u r f a c e  of  t h e  l a n d  

and o v e r l i e s  o r  c o v e r s  bedrock.  I t  i n c l u d e s  r o c k  d e b r i s  of a l l  

k i n d s  i n c l u d i n g  s a p r o l i t e  (wea the red  r o c k  i n  p l a c e ) ,  v o l c a n i c  

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

accumula t ions ,  and " s o i l " .  " S o i l "  i t s e l f  i s  v e r y  d i f f i c u l t  t o  

d e f i n e ,  as i t  i s  used i n  d i f f e r e n t  s e n s e s  by a g r i c u l t u r a l i s t s  and 

e n g i n e e r s .  There i s  a d e f i n i t i o n  problem w i t h  s e d i m e n t s ,  which 

may ex tend  t o  hundreds  of m e t r e s  i n  a sed imenta ry  b a s i n .  Another 

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

h a r d ,  a s  i n  t h e  c a s e  of s i lcre te  and o t h e r  d u r i c r u s t s .  These 

problems o f  d e f i n i t i o n  w i l l  no t  be  pursued he re :  most workers  i n  

t h e  f i e l d  have a  p r a g m a t i c  f e e l  abou t  what i s  r e g o l i t h .  

The need t o  s t u d y  t h e  r e g o l i t h  

The r e g o l i t h  i s  impor tan t  f o r  a t  least  t h r e e  r e a s o n s .  

F i r s t l y  i t  i s  o f  i n t r i n s i c  s c i e n t i f i c  impor tance ,  e s p e c i a l l y  i n  

A u s t r a l i a ,  where s o  much of  t h e  c o n t i n e n t  i s  covered  i n  t h i c k  

r e g o l i t h  and where much of  t h e  l a t e r  g e o l o g i c a l  h i s t o r y  of t h e  

c o n t i n e n t  i s  r e c o r d e d .  Secondly ,  some r e g o l i t h  m a t e r i a l s  are of  

economic impor tance ,  such  a s  b a u x i t e ,  u r a n i f e r o u s  c a l c r e t e ,  

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

r e g o l i t h  h o s t s  economica l ly  impor tan t  m a t e r i a l s  such  as diamonds, 

t i n ,  go ld  o r  groundwater .  T h i r d l y ,  o v e r  l a r g e  a r e a s  t h e  r e g o l i t h  

i s  a b a r r i e r  between m i n e r a l  e x p l o r e r s  and t h e i r  t a r g e t s ,  and 

t h e y  would l i k e  t o  have more u n d e r s t a n d i n g  of  t h e  n u i s a n c e  t o  

e n a b l e  them t o  a s k  t h e  r i g h t  q u e s t i o n s .  The m i n e r a l  i n d u s t r y ,  

r e p r e s e n t e d  by Western Mining, had made s t r o n g  a p p e a l s  f o r  

r e g o l i t h  r e s e a r c h  t o  be  under taken  by C S I R O ,  and l a t e r  by BMR. 

BMR i n i t i a t e d  a  r e g o l i t h  p r o j e c t  p a r t l y  i n  r e s p o n s e  t o  t h i s  

r e q u e s t  from i n d u s t r y .  



R e g o l i t h  s t u d i e s  

I n  t h e  p a s t  some d e t a i l e d  s t u d i e s  of  s p e c i f i c  r e g o l i t h  

problems have been under taken  by BMR b u t  i t  was a p p a r e n t  t h a t  t h e  

n a t i o n a l  e a r t h  s c i e n c e  r e s e a r c h  i n s t i t u t e  - t h e  BMR - shou ld  t a k e  

a  b r o a d e r  view, w i t h  a na t ionwide  coverage  and a s t u d y  of  funda- 

menta l  problems.  The chosen s t r a t e g y  f o r  r e g o l i t h  r e s e a r c h  was 

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

s i tes ( s u c h  a s  deep  open p i t  mines )  o r  where s u i t a b l e  d a t a  w e r e  

a v a i l a b l e ,  and t o  e x t r a p o l a t e  r e g o l i t h  mapping by r e g i o n a l  

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

It is  a l s o  d e s i r a b l e  t o  i n t e g r a t e  t h e  l a r g e  amount o f  

i n f o r m a t i o n  a l r e a d y  a v a i l a b l e .  A d a t a  b a s e  is  r e q u i r e d ,  and t h i s  

shou ld  be r e l a t e d  t o  l o c a l i t i e s  t h r o u g h  a  map. The f i r s t  

f u n c t i o n  o f  a r e g o l i t h  t e r r a i n  map shou ld  t h e r e f o r e  be  as an 

a d j u n c t  t o  a d a t a  b a s e .  Indeed ,  g iven  p r e s e n t  d a y  computer- 

t echno logy ,  maps and t a b u l a t i o n  of  d a t a  can be seen  a s  p a r t  and 

p a r c e l  of  t h e  same d a t a  b a s e .  

But t h e r e  i s  a  second r e a s o n  f o r  wan t ing  r e g o l i t h  t e r r a i n  

maps: t h e r e  i s  a l a r g e  amount of  a v a i l a b l e  i n f o r m a t i o n  on some 

a r e a s ,  b u t  o t h e r  l a r g e  a r e a s  a r e  v i r t u a l l y  unknown from a  

r e g o l i t h  p o i n t  o f  view. It w a s  f e l t  n e c e s s a r y  t o  produce  a  

r e g o l i t h  t e r r a i n  map of  t h e  whole c o n t i n e n t ,  s o  t h a t  knowledge 

c o u l d  b e  f a c t u a l l y  based and n o t  e x t r a p o l a t e d  from a  f e w  w e l l -  

known a r e a s .  Any i n t e r p r e t a t i o n s  o f  t h e  r e g o l i t h  o f  t h e  

c o n t i n e n t  as a  whole need t o  be  based ,  s o  f a r  a s  p o s s i b l e ,  on an  

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

c o n t i n e n t .  With such  an  overview,  d e t a i l e d  s t u d i e s  can  be  seen  i n  

c o n t e x t .  The r e g o l i t h  work aims t o  f o l l o w  t h e  classic s u r v e y  

p r i n c i p l e  o f  working from t h e  whole t o  t h e  p a r t .  I n  t h e  words of 

D r  Johnson " P a r t i c u l a r s  a r e  n o t  t o  be  examined t i l l  t h e  whole has  
11 

been surveyed.  W e  may n o t  always know what w e  are mapping, b u t  

w e  hope t o  t a k e  advan tage  of  Lapworth ' s  dictum: "Map i t ,  and i t  

w i l l  a l l  come o u t  r i g h t . "  



R e g o l i t h  mapping 

There  i s  no e a s y  way t o  map r e g o l i t h .  There  i s  n o t  even an  

e a s y  way t o  map s o i l s ,  which a r e  o n l y  t h e  s u r f a c e  o f  t h e  r e g o l i t h  

and i g n o r e  t h e  w e a l t h  of  r e g o l i t h  d e t a i l  a t  d e p t h .  

S o i l  maps f o r  a g r i c u l t u r a l  purposes  can  o n l y  be  made on 

l a r g e  s c a l e s :  abou t  1:50 000 i s  t h e  smallest e f f e c t i v e  s c a l e  i n  most 

a r e a s .  S o i l  maps of  l a r g e r  a r e a s  a t  smaller scales r e q u i r e  

a b s t r a c t i o n ,  and t h e  mapping o f  s u r r o g a t e  u n i t s  ( s u c h  a s  

" l a n d s c a p e "  u n i t s ) ,  which have some r e l a t i o n s h i p  t o  t h e  dominant 

s o i l s .  

The r e g o l i t h  i s  n o t  o n l y  concerned w i t h  s o i l ,  b u t  a l s o  w i t h  

t h e  t e n s  of metres of  u n c o n s o l i d a t e d  d e p o s i t s  o r  wea the red  r o c k  

t h a t  may u n d e r l i e  t h e  s o i l .  T h i s  v a r i e s  a c r o s s  t h e  e a r t h ' s  

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

d e p t h ,  w a t e r - h o l d i n g  c a p a c i t y ,  geochemical  and g e o p h y s i c a l  

v a r i a t i o n ,  and t h e  number of  l a y e r s  t h a t  comprise  t h e  r e g o l i t h  

p r o f i l e .  The o n l y  way t o  map it i s  by a s u r r o g a t e  map o f  t e r r a i n  

u n i t s .  

R e g o l i t h  t e r r a i n  u n i t s  and c l a s s i f i c a t i o n  

R e g o l i t h  t e r r a i n  u n i t s  a r e  a r e a s  of  l a n d  which have many 

d e t a i l s  of  t h e  t e r r a i n  and r e g o l i t h  i n  common, and d i f f e r  from 

o t h e r  a r e a s .  The r e g u l a r  sand dunes of  t h e  Simpson Desert a r e  a n  

obvious  u n i t .  I f  some d e t a i l e d  knowledge of  one dune i s  

a v a i l a b l e ,  i t  can b e  e x t r a p o l a t e d  t o  o t h e r  dunes  w i t h  some 

c o n f i d e n c e .  Young l a v a  f lows  make a n o t h e r  clear u n i t .  The 

Channel  Country  might  be  a n o t h e r .  Not a l l  r e g o l i t h  t e r r a i n  u n i t s  

are t h a t  e a s y  t o  d e l i n e a t e ,  and t h e r e  a r e  t e c h n i c a l  works on t h e  

methodology of  p roduc ing  such  maps ( M i t c h e l l ,  1973;  O l l i e r ,  1977; 

Cooke and Doornkamp, 1974) .  Such maps o f t e n  s e r v e  as s u r r o g a t e  

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

maps f o r  highway e n g i n e e r i n g  ( e . g .  CSIRO Applied Geomechanics) ,  

a g r i c u l t u r a l  development ,  o r  town p l a n n i n g .  They shou ld  a l s o  be  

u s e f u l  f o r  m i n e r a l  e x p l o r a t i o n .  



But a l t h o u g h  t h e r e  are t e x t b o o k s  on t h e  t e c h n i q u e  of  t e r r a i n  

c l a s s i f i c a t i o n ,  and many examples can b e  c i t e d ,  t h e  method i s  n o t  

y e t  r o u t i n e .  I t  i s  i t s e l f  a r e s e a r c h  a r e a ,  and t o  some e x t e n t  t h e  

maps w i l l  v a r y  w i t h  t h e  i n d i v i d u a l  r e s e a r c h e r ,  as w e l l  a s  w i t h  t h e  

l e v e l  of  d a t a  a v a i l a b l e .  

S e v e r a l  maps o f  l andscape  u n i t s  o f  A u s t r a l i a  are a l r e a d y  i n  

e x i s t e n c e .  The CSIRO S o i l s  A t l a s  o f  A u s t r a l i a  i s  such  a map. The 

c o n t i n e n t  i s  mapped a t  1:2 000 000, and t h e  u n i t s  d e p i c t e d  a r e  

l a b e l l e d  on t h e  map w i t h  a lphanumeric  codes  such  a t  T 1 .  Legend 1 

on t h e  map shows t h a t  t h i s  i s  "Hard a c i d i c  ye l low m o t t l e d  s o i l s :  

unbleached AZ h o r i z o n  ..." T h i s  u n i t  i s  a s u b s e t  o f  "Hard s e t t i n g  

loamy s o i l s  w i t h  m o t t l e d  y e l l o w  c l a y e y  s u b s o i l s  (Dy3)"  which i s  i n  

t u r n  a s u b s e t  of "111 S o i l s  w i t h  c o n t r a s t i n g  ( d u p l e x )  t e x t u r e  p r o f i l e s  

( D ) . "  However, t h e  s o i l  u n i t  number, such  as T a l ,  can  b e  looked up i n  

Legend 2 ,  i n  an  accompanying b o o k l e t ,  where it i s  found t h a t  t h e  u n i t  

i s  a l a n d s c a p e  u n i t .  Our example,  T a l ,  is  s imply  d e s c r i b e d  a s  

"Mountainous". ( T h i s  u n i t  i s  r o u g h l y  e q u i v a l e n t  t o  Uni t  5 2 ,  Beech on 

t h e  BMR Hamilton R e g o l i t h - T e r r a i n  map). Other  u n i t s  are G 1 ,  r o u g h l y  

e q u i v a l e n t  t o  Uni t  3 3 ,  E c c l e s ,  which i s  " F r i a b l e  loamy s o i l s  of v a r i o u s  

k i n d s "  and s t o n e  rises ... w i t h  d a r k  s h a l l o w  porous  s o i l s  ..." and D4, 

e q u i v a l e n t  t o  Uni t  20,  Grampian, i s  "Coherent  sandy s o i l s "  and " H i l l y  

t o  mountainous: r o c k  o u t c r o p s  and s h a l l o w  grey-brown sandy s o i l s " .  

The emphasis  on s u r f a c e  f e a t u r e s  made t h e  s e l e c t i o n  of  u n i t s  

f o r  t h e  S o i l s  A t l a s  d i f f e r e n t  from t h o s e  t h a t  w e r e  c o n s i d e r e d  

d e s i r a b l e  f o r  t h e  BMR r e g o l i t h  maps, 

The CSIRO D i v i s i o n  of  Land Research  ( l a t e r  Land U s e  

Research ,  and Water and Land Resea rch)  produced an  e x c e l l e n t  

series o f  t e r r a i n  c l a s s i f i c a t i o n  maps, b u t  t h e  c o v e r  of  A u s t r a l i a  

i s  incomple te  and s c a t t e r e d .  

The most comple te  map of  A u s t r a l i a n  landforms i s  t h e  map of  

J e n n i n g s  and Mabbutt ( 1 9 8 6 ) .  T h i s  i s  a t  a s c a l e  of  o n l y  

1:20 000 000, s o  i t  cannot  convey enough d e t a i l  f o r  r e g o l i t h  

purposes .  The i n d i v i d u a l  u n i t s  are d e s c r i b e d  o n l y  v e r y  b r i e f l y .  



O t h e r  examples of  T e r r a i n  C l a s s i f i c a t i o n  maps i n c l u d e  t h o s e  

produced by t h e  S o i l  Conse rva t ion  of  V i c t o r i a ,  and t h e  Land 

Conserva t ion  of  V i c t o r i a .  I n  South  A u s t r a l i a  a t e n  volume r e p o r t  

on Environment Regions of South  A u s t r a l i a  was produced by CSIRO. 

I n  Western A u s t r a l i a  t h e  V e g e t a t i o n  Survey ( e . g .  Beard,  1 9 7 6 ) ,  

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

t h a t  a r e  e q u i v a l e n t  t o  t h o s e  of  r e g o l i t h  t e r r a i n .  There  a r e  many 

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

t h e  1:5 000 000 R e g o l i t h  T e r r a i n  Map of A u s t r a l i a  (Record 

1 9 8 6 / 2 7 ) ,  b u t  because  o f  t h e i r  i n c o n s i s t e n t  keys none o f  them 

c o u l d  be  adop ted  i n  i t s  e n t i r e t y .  

I t  w a s  f e l t  t h a t  a t e r r a i n  c l a s s i f i c a t i o n  map a t  a s u i t a b l e  

scale would be  t h e  b e s t  b a s e  f o r  a r e g i o n a l  d e s c r i p t i o n  of  

r e g o l i t h  i n  A u s t r a l i a .  I t  cou ld  a l s o  s e r v e  as t h e  s p a t i a l  o r  

geograph ic  b a s i s  f o r  a d a t a  b a s e  of  r e g o l i t h  i n f o r m a t i o n .  Such a 

d a t a  b a s e  c o u l d  i n c l u d e  b o t h  d a t a  which i s  a v a i l a b l e  t o d a y ,  and 

t h a t  which w i l l  become a v a i l a b l e  i n  t h e  f u t u r e .  There  i s  a  l o t  

of  i n f o r m a t i o n  a v a i l a b l e  a l r e a d y  on t h e  r e g o l i t h  i n  A u s t r a l i a ,  b u t  

t h e r e  i s  no s y s t e m a t i c  way of  i n t e g r a t i n g  i t  i n t o  a  r e g i o n a l  

scene .  I n  f a c t  t h e r e  i s  p r o b a b l y  a need f o r  two k i n d s  of  maps, 

b o t h  made on t h e  same p r i n c i p l e s  of  T e r r a i n  C l a s s i f i c a t i o n .  One 

i s  f o r  a l l  A u s t r a l i a ,  s o  t h a t  t h e  d a t a  b a s e  i s  nat ion-wide .  

There  a r e  obv ious  advan tages  i n  c o v e r i n g  t h e  whole c o u n t r y ,  b u t  

t h e  u n i t s  may b e  t o o  c o a r s e  t o  be  u s e f u l  i n  a p r a c t i c a l  way, and 

s o  t h e r e  i s  a  need f o r  a n o t h e r  k ind  of  map on a l a r g e r  s c a l e ,  s o  

t h a t  more d e t a i l  can  b e  shown. It was though t  t h a t  1:l 000 000 

might be  a u s e f u l  scale. 

Remote s e n s i n g  imagery and o t h e r  s o u r c e s  of  d a t a  

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

t e r r a i n  map i s  remote  s e n s i n g  imagery,  whether  d e r i v e d  from 

sa te l l i t e  o r  a i r c r a f t .  A t  p r e s e n t  t h e r e  i s  a super-abundance of  

images,  b u t  l i t t l e  i n f o r m a t i o n  on t h e  meaning and r e l i a b i l i t y  of  

a l l  t h e  i n f o r m a t i o n  t h e y  c o n t a i n .  A t  t h e  BMR w e  d e v i s e d  a s imple  

t e c h n i q u e  f o r  u s e  w i t h  imagery.  The image i s  f i r s t  o b t a i n e d ,  

t o g e t h e r  w i t h  any d a t a  on what t h e  s i g n a l s  a r e  supposed t o  mean. 

The major  f e a t u r e s  are checked on t h e  ground,  and a rough 



e s t i m a t e  made of t h e  degree o n  match between image u n i t s  and 

a c t u a l  r eg01  i t h  u n i t s .  Then ,  i n  h i n d s i g h t ,  knowing w l l a t  t h e  

ground t l - u t h  r e a l l y  i s ,  a  b e t t e r  i n t e r p r e t a t i o n  i s  made. T h i s  

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

d e g r e e  of f i t  c a n  a g a i n  b e  e s t i m a t e d .  I t  i s  hoped t h a t  r e p e a t e d  

q u a n t i f i c a t i o n  of  g r o u n d - t r u t h  w i l l  l e a d  t o  two r e s u l t s  - b e t t e r  

i n t e r p r e t a t i o n  o f  images ,  and b e t t e r  u n d e r s t a n d i n g  o f  t h e  

r e g o l i t h .  I t  must b e  remembered t h a t  most imagery  s y s t e m s  are 

o n l y  l o o k i n g  a t  t h e  t o p  few a toms  on t h e  ground o r  i t s  v e g e t a t i o n  

c o v e r  ( l ess  t h a n  4 0  m i c r o n s ) .  But t h e r e  are g e o p h y s i c a l  image 

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

Ano the r  v e r y  v a l u a b l e  s o u r c e  o f  i n f o r m a t i o n  f o r  r e g o l i t h  

mapping i s  t h e  s m a l l  s c a l e  image ry  o b t a i n e d  f rom sa te l l i t es .  

LANDSAT i s  t h e  most w e l l  known o f  t h e s e ,  b u t  BMR h a s  i n c o m p l e t e  

c o v e r .  The m a j o r  d i s a d v a n t a g e ,  however ,  i s  t h e  l a r g e  number o f  

s c e n e s  needed  t o  c o v e r  t h e  whole  c o u n t r y ,  and  t h e r e  w e r e  

i n s u f f i c i e n t  p e o p l e  on t h e  p r o j e c t  t o  work on t h i s  scale.  Much 

c o a r s e r  images  are a v a i l a b l e  f rom US N a t i o n a l  Oceanograph ic  and  

Atmosphe r i c  A d m i n i s t r a t i o n  ( N O A A ) ,  TIROS and  Nimbus 7 s a t e l l i t e s .  

The s e n s o r s  on b o a r d  t h e s e  two s p a c e c r a f t  are t h e  5 c h a n n e l  

"advanced  v e r y  h i g h  r e s o l u t i o n  r a d i o m e t e r "  (AVHRR), and  t h e  6 

c h a n n e l  " c o a s t a l  zone  c o l o u r  s c a n n e r "  (CZCS). The ground 

r e s o l u t i o n  o f  t h e s e  two d e v i c e s  i s  1 1 0 0  and  8 2 5  m r e s p e c t i v e l y .  

Al though t h e  CZCS i n s t r u m e n t  i s  e s s e n t i a l l y  an  o c e a n o g r a p h i c  

i n s t r u m e n t ,  4 o f  t h e  6 c h a n n e l s  are e x t r e m e l y  u s e f u l  f o r  o n s h o r e  

a p p l i c a t i o n s .  Images a t  t h i s  s m a l l  scale are e s p e c i a l l y  h e l p f u l  

i n  d e f i n i n g  m a j o r  u n i t s .  O c c a s i o n a l l y  image ry  would r e v e a l  

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

GEOLOGY AND GEOMORPHOLOGY 

Descriptive-geomorphology 

T o p o g r a p h i c a l l y  t h e  area c o n s i s t s  o f  t h e  w e s t e r n  end  of  t h e  

W e s t  V i c t o r i a n  Uplands  bounded by p l a i n s  t o  t h e  north, s o u t h  and  

w e s t ,  and  w i t h  a s m a l l  area o f  t h e  S o u t h  V i c t o r i a n  Uplands  t o  t h e  

s o u t h e a s t  ( F i g .  1 ) .  



The Highland area i s  g e n e r a l l y  above 400 m and i n d i v i d u a l  

peaks  i n c l u d e  Mount Buangor i n  t h e  C e n t r a l  Highlands  (990 m )  and 

Mount W i l l i a m  i n  t h e  Grampians (1167 m ) .  The h i g h e s t  p o i n t  i n  

t h e  Sou the rn  Uplands i s  Mount Sab ine  i n  t h e  Otway Range (583  m ) .  

Var ious  l o c a l  names a r e  used f o r  d i f f e r e n t  p a r t s  o f  t h e  

h i g h l a n d s ,  i n c l u d i n g  t h e  Dundas T a b l e l a n d s ,  Merino T a b l e l a n d s ,  

Grampians, and C e n t r a l  Highlands .  

The p l a i n s  t o o  have many l o c a l  names. The n o r t h e r n  p l a i n s  

are p a r t  of  t h e  Murray lowlands  and i n c l u d e  t h e  Wimmera and 

R i v e r i n e  p l a i n s .  F u r t h e r  n o r t h  where dunes  are dominant is  t h e  

Malee Dunef ie ld .  Aeo l i an  f e a t u r e s  i n c l u d e  sand s h e e t s  and l i n e a r  

dunes ,  and l u n e t t e s .  Two of  t h e  d u n e f i e l d s  have s p e c i a l  names - 
t h e  Big Desert and t h e  L i t t l e  Desert. The p l a i n s  i n  t h e  w e s t  of 

t h e  a r e a ,  dominated by beach r i d g e s ,  form t h e  M i l l i c e n t  P l a i n .  

Between t h e  W e s t  V i c t o r i a n  Uplands and t h e  South  V i c t o r i a  Uplands 

l i e  t h e  W e s t  V i c t o r i a n  P l a i n s ,  which a r e  r a t h e r  more complex t h a n  

t h e  o t h e r s .  They a r e  u n d e r l a i n  by  T e r t i a r y  sediment  which 

o c c a s i o n a l l y  o u t c r o p s ,  sometimes w i t h  a s u r f a c e  topography 

c o n t r o l l e d  by  beach r i d g e s .  The T e r t i a r y  sed iments  a r e  l a r g e l y  

veneered  by e i t h e r  b a s a l t i c  l a v a s ,  o r  a l l u v i a l  and l a c u s t r i n e  

d e p o s i t s .  The major  t o p o g r a p h i c  u n i t s  a r e  shown i n  F ig .  1, and 

have been used p r e v i o u s l y  ( w i t h  minor v a r i a t i o n s )  by J e n k i n s  

(1976,  p . 3 3 1 ) ,  J e n n i n g s  and Mabbutt ( 1 9 8 6 ) ,  Duncan (1982 ,  p.  3 )  

and H i l l s  ( 1 9 7 5 ) .  

The p r e s e n t  r a i n f a l l  i n  t h e  r e g i o n  r a n g e s  from o v e r  700 mm 

on t h e  c o a s t a l  p l a i n  t o  o v e r  1000 mm i n  t h e  h i g h l a n d s ,  b u t  less 

t h a n  500 mm on t h e  i n l a n d  p l a i n s .  T h i s  g i v e s  r ise t o  s e v e r a l  

major  r i v e r s  d r a i n i n g  away from t h e  h i g h l a n d s .  Only a  few major  

r i v e r s  r e a c h  t h e  s o u t h  c o a s t ,  and t h e r e  a r e  some a r e a s  o f  i n t e r n a l  

d r a i n a g e  such  as t h e  Lake Corangamite ca tchment .  Nor th  of  t h e  

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

t o  t h e  n o r t h .  The r i v e r s  f u r t h e r  east have p r o g r e s s i v e l y  more 

permanent c o u r s e s .  P a s t  c l imatic changes are c l e a r l y  r e v e a l e d  

i n  t h e  c o n f l i c t  between r i v e r  c o u r s e s  and sand dunes .  The 

n o r t h e r n  r ivers  have a l l  flowed f u r t h e r  north in t h e  p a s t ,  and 
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Figu re  1. Major t opog raph i c  u n i t s .  



t h e  sand dunes have been more a c t i v e  a t  d i f f e r e n t  t imes  i n  t h e  

p a s t .  I n  t h e  w e s t  s m a l l  r i v e r s  d i s appea r  beneath t h e  s a n d  dunes: 

f u r t h e r  east t h e  r i v e r s  sometimes maintained t h e i r  course  d e s p i t e  

p e r i d i c  dune a c t i v i t y .  

The d ra inage  p a t t e r n  can be d iv ided  i n t o  s e v e r a l  catchments 

( F i g .  2 ) .  B a s i c a l l y  t h e r e  a r e  s imple  catchments d r a i n i n g  n o r t h  

and sou th  from t h e  Great  Divide,  and complicat ions  a r i s i n g  from 

l o c a l  a r i d i t y  ( g i v i n g  r i s e  t o  catchments of i n t e r n a l  d ra inage  

l i k e  Corangamite, o r  d i s r u p t e d  d ra inage  a s  on t h e  M i l l i c e n t  

P l a i n ) ,  and from vo lcan ic  a c t i v i t y  which d i v e r t e d  and d i s p l a c e d  

e a r l i e r  d ra inage .  

1 . Mi l l i cent  Coast 

2 .  Glenelg River 

3. Por t land Coast 

4. Hopkins River 

5. Lake Carangamite 

6. Otway Coast  
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7. Barwon River 

8. Moora boo1 River 

9. Loddon River 

10. Avoca River 

11. Wimmera-Avon Rivers 

12.Mallee 
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Figure  2 .  Major d ra inage  catchments 



Many l a v a  f lows followed r i v e r  cou r se s ,  d i s p l a c i n g  t h e  r i v e r s  

from t h e i r  beds.  New d ra inage  l i n e s  were formed wi th  c r e a t i o n  of 

l a t e r a l  steams and sometimes twin l a t e r a l  s t reams.  Downcutting by 

t h e s e  s t e a m s  has o f t e n  l e f t  o l d  v a l l e y  b a s a l t s  on r i d g e  t o p s  by t h e  

process  of i nve r s ion  of r e l i e f  ( F i g .  3 ) .  Some b a s a l t s  t o t a l l y  

d i s r u p t e d  p r e - e x i s t i n g  d r a i n a g e ,  and r i v e r s  were d i v e r t e d  i n t o  

complete ly  new r o u t e s .  Erupt ion of a  l a r g e  l a v a  shee t  d i v e r t e d  t h e  

Wannon ( H i l l s ,  1 9 7 5 ,  p.  2 3 4 ) .  Lavas spread ing  out  sou th  of t h e  

Grampians blocked o f f  t h e  d ra inage  t o  t h e  e a s t  forming a  l a k e  t h a t  

e v e n t u a l l y  overflowed and c u t  a  new r o u t e  sou th  of t h e  Grampians. The 

once-blocked and swampy a r e a  g ives  r i s e  t o  a  d i s t i n c t  land system. 

Record 1986/33 

Figure  3 .  The p roces s  of i nve r s ion  of r e l i e f  a f t e r  a l a v a  

f low f i l l s  a  v a l l e y  
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G e o l o g i c a l  h i s t o r y  

The lower  P a l a e o z o i c  r o c k s ,  t h e  basement f o r  t h e  r e g i o n ,  

c o n s i s t  ma in ly  of  s t e e p l y  f o l d e d  Cambrian metased{ments, 

v o l c a n i c s ,  and Cambro-Ordovician s h a l e s  and s a n d s t o n e ,  w i t h  

e x t e n s i v e  Ordov ic ian  and Devonian g r a n i t i c  i n t r u s i o n s .  These 

comprise  most of t h e  C e n t r a l  Highlands .  S t e e p l y  d i p p i n g  

S i lu r i an -Devonian  s a n d s t o n e s  w i t h  minor s h a l e s  and some g r a n i t e  

i n t r u s i o n s  make up most of t h e  Grampians. 

I n  t h e  Permian t h e  a r e a  w a s  a  g l a c i a t e d  t e r res t r ia l  a r e a .  

Permian s e d i m e n t s ,  ma in ly  f l u v i o - g l a c i a l ,  are impor tan t  i n  p a r t s  

of  t h e  Dundas Tab le land .  There was s t i l l  c o n s i d e r a b l e  r e l i e f ,  and 

t h e  p o s s i b l e  p r e s e n c e  of  an  east-west b e l t  of  h i g h l a n d s  i s  

i n d i c a t e d  by d e c r e a s i n g  c o a r s e n e s s  of  t h e  outwash g r a v e l s  t o  t h e  

n o r t h .  

When t h e  Permian ice m e l t e d ,  an  e x t e n s i v e  s t a b l e  l a n d  a r e a  

c o n t i n u e d  t o  e x i s t  th roughou t  Triassic and J u r a s s i c  t i m e s .  A 

widespread p l a n a t i o n  s u r f a c e  was c r e a t e d ,  t h e  T r i a s - J u r a  

p a l a e o p l a i n  ( H i l l ,  1975, p .  3 3 9 ) .  By t h e  J u r a s s i c  an  e a s t - w e s t  

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

e x i s t e d  i n  e a s t e r n  V i c t o r i a ,  and p r o b a b l y  extended i n t o  t h e  

Western Highlands .  A r i f t  zone developed t o  t h e  s o u t h  of  

V i c t o r i a ,  as a  p r e c u r s o r  t o  t h e  s p l i t t i n g  of  A u s t r a l i a  from 

A n t a r c t i c a .  The r i f t  was mainly  f i l l e d  by sediment  b rough t  i n  by 

west - f lowing r i v e r s  coming from t h e  Tasman Sea p a l a e o d i v i d e .  

I n  t h e  C r e t a c o u s  widespread t e c t o n i s m  a c c e n t u a t e d  t h e  d i v i d e  

and deepened b a s i n s  t o  t h e  n o r t h  and s o u t h .  The p a l a e o p l a i n  

started t o  be  d i s s e c t e d .  F u r t h e r  l i t h i c  s a n d s t o n e s  and o t h e r  

s e d i m e n t s , i n c l u d i n g  vo lcanogen ic  m a t e r i a l ,  was d e p o s i t e d  i n  a r e a s  

t h a t  are now t h e  Otways and p a r t s  o f  t h e  Dundas T a b l e l a n d s .  The 

upper  C r e t a c e o u s  r o c k s  a r e  more q u a r t z - r i c h .  To t h e  south-west  

of  C o l e r a i n e  c r o s s  bedded s a n d s t o n e s  are wide ly  d i s t r i b u t e d ,  w i t h  

conglomerates .  T h i s  r e s u l t s  from a  change from s h a l l o w  w a t e r  

non-marine d e p o s i t i o n  i n  t h e  lower Cre taceous  t o  more q u a r t z - r i c h  

t e r r e s t r i a l  d e p o s i t s  i n  t h e  upper Cre taceous .  



The Otway Ranges c o n s i s t  of  s a n d s t o n e  and s i l t s t o n e  w i t h  

minor s h a l e s .  The f l a n k s  of t h e  r a n g e s  a r e  covered  by upper  

C r e t a c e o u s  and T e r t i a r y  mar ine  and terres t r ia l  sed imenta ry  r o c k s  

which form a f o o t h i l l  zone. 

Contours  on t h e  p r e - T e r t i a r y  s u r f a c e  s u g g e s t  t h a t  t h e  Murray 

River  was i n  e x i s t e n c e  i n  Eocene t i m e s  (Macumber, 1 9 7 8 ) .  The 

Murray Bas in  s l o w l y  f i l l e d  up th rough  t h e  T e r t i a r y ,  a s  d i d  t h e  

b a s i n  benea th  t h e  W e s t  V i c t o r i a n  P l a i n s .  Some of  t h e  h i g h l a n d  

p l a t e a u s  have a p a r t i a l  capp ing  of  o l d  sed imenta ry  d e p o s i t s ,  

sometimes reduced t o  v a l l e y  f i l l s .  F u r t h e r  t o  t h e  e a s t  t h e s e  

have been i n t e r p r e t e d  a s  C r e t a c e o u s  d e p o s i t s  l a i d  down by major  

meandering r i v e r s  on a f l o o d p l a i n  ( W i l l i a m s ,  1 9 8 3 ) .  Elsewhere 

t h e y  may be  e a r l y  T e r t i a r y .  ( T h i s  i s  t h e  Hard H i l l s  U n i t ,  4 5 ) .  

I n  t h e  Oligo-Miocene an  e x t e n s i v e ,  p r o b a b l y  e u s t a t i c ,  mar ine  

t r a n s g r e s s i o n  o c c u r r e d ,  and w a s  accompanied by t h e  d e p o s i t i o n  of  

l i m e s t o n e ,  c a l c a r e n i t e  and c a l c a r e o u s  c l a y .  Miocene d e p o s i t s  

i n c l u d e  t h e  Gambier Limestone and c a l c a r e n i t e s  of  t h e  Murray 

Group i n  South  A u s t r a l i a ,  and r o c k s  of  t h e  Duddo Limestone and 

Heytsbury  Group i n  V i c t o r i a ,  i n c l u d i n g  t h e  P o r t  Campbell 

Limestone.  There  was some t e c t o n i c  u p l i f t  d u r i n g  t h e  Miocene, 

and t h e r e  w a s  a major  r e t r e a t  of  t h e  sea i n  t h e  l a t e  Miocene. 

The Murray Bas in  may have e x p e r i e n c e d  g e n e r a l  s u b a e r i a l  exposure  

i n  t h e  l a te  Miocene ( t h e  Mologa S u r f a c e  o f  Macumber, 1 9 7 8 ) .  

The Murray Bas in  was inunda ted  r a p i d l y  i n  t h e  P l i o c e n e ,  and 

mar ine  sed iments  o f  t h e  Bookpurnong Beds w e r e  d e p o s i t e d  i n  t h e  

w e s t  and g e n e r a l l y  sandy non-marine sed iments  of  t h e  C a l v i l  

Formation w e r e  d e p o s i t e d  i n  t h e  e a s t .  These w e r e  p a r t l y  

reworkedly  d u r i n g  t h e  mar ine  t r a n s g r e s s i o n  t o  form t h e  P a r i l l a  

Sand ( e q u i v a l e n t  t o  Loxton Sands i n  South  A u s t r a l i a ) .  

Subsequent  r e g r e s s i o n  i s  r e c o r d e d  i n  a series of  beach r i d g e s  

and a s s o c i a t e d  s t a n d  p l a i n  d e p o s i t s  (Brown, 1985)  i n  t h e  upper 

P a r i l l a  Sand ( e q u i v a l e n t  t o  Loxton Sands p l u s  P a r i l l a  Sand i n  

South  A u s t r a l i a .  



During l a t e  P l i o c e n e  and e a r l y  P l e i s t o c e n e  t i m e s  renewed 

e a r t h  movements r e s u l t e d  i n  t h e  upwarping of  t h e  Dundas Tab le land  

and p o s s i b l y  p a r t s  o f  t h e  Western Highlands .  The Otway Ranges 

a l s o  had f u r t h e r  u p l i f t ,  a s  i n d i c a t e d  by u p l i f t  of  Miocene beach 

r i d g e s  i n  t h e  ne ighbour ing  S c o t t s  Creek U n i t .  

There a r e  s e v e r a l  t e c t o n i c  domes i n  t h e  a r e a  and nea rby .  

The most obvious  one i s  t h e  Dundas Tab le land  dome ( F i g .  4 ) ,  

d e s c r i b e d  by H i l l s  ( 1975 ,  p.  8 4 ) .  a more vague dome w i t h  

r a d i a t i n g  p a l a e o v a l l e y  of  t h e  Hard H i l l s  U n i t  i s  c e n t r e d  on Mount 

Buangor. J u s t  t o  t h e  e a s t  of  t h e  Hamilton s h e e t  i s  t h e  Trentham 

dome ( J o y c e ,  1 9 7 5 ) .  

Record 1986/33 

F i g u r e  4 .  The domed p a l a e o p l a i n  of  t h e  Dundas 

T a b l e l a n d ,  showing r a d i a l  d r a i n a g e .  

( S i m p l i f i e d  a f t e r  H i l l s ,  1 9 7 5 ) .  



The Q u a t e r n a r y  i s  dominated by a e o l i a n  d e p o s i t s ,  beach 

r i d g e s ,  and a l l u v i a l  d e p o s i t s .  

Many o f  t h e  a e o l i a n  f e a t u r e s  s e e m  t o  start from t h e  

outermost  p re -Qua te rna ry  r i d g e  ( N a r a c o o r t e  R i d g e ) .  P o s s i b l y  a 

wide expanse  of  sandy sed iments  o f  t h e  P l i o c e n e  s t r a n d p l a i n  w e r e  

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

a e o l i a n  d e p o s i t s  o f  t h e  Woorinen Formation. T h i s  i s  comparable 

t o  t h e  s i t u a t i o n  i n  s o u t h e a s t  Queensland,  b u t  w h i l e  i n  Queensland 

t h e  q u a r t z  sand w a s  b u i l t  i n t o  hugh dunes ,  i n  t h e  Hamil ton a r e a  

t h e  q u a r t z  sand w a s  d e p o s i t e d  i n  broad sand s h e e t s ,  w i t h  dunes  of 

o n l y  s m a l l  t o  modera te  s i z e .  

I n  t h e  Q u a t e r n a r y  sea l e v e l  r o s e  a g a i n  and a new sequence  

of  beach r i d g e s  w e r e  c o n s t r u c t e d  i n  t h e  M i l l i c e n t  P l a i n s  a r e a ,  

b u t  w i t h  t h e  major  d i f f e r e n c e  t h a t  t h e s e  dunes  w e r e  c a l c a r e o u s  

r a t h e r  t h a n  q u a r t z o s e  (as  i n  t h e  beach r i d g e s  of  P l i o c e n e  

P a r i l l a  Sand,  o r  t h e  a e o l i a n  d e p o s i t s  on t h e  Woorinen Format ion) .  

The c a l c a r e n i t e s  comprise  t h e  Br idgewate r  Formation.  

The Kanawinka S c a r p  ( a l s o  known as t h e  Kanawinka Escarpment ,  

t h e  Kanawinka F a u l t ,  o r  t h e  Kanawinka Monocline)  formed t h e  

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

i n  d a t i n g  t h e  e v o l u t i o n  of  t h e  r e g i o n .  On t h e  upthrown, i n l a n d  

s i d e  t h e  r i d g e s  are e n t i r e l y  of  f e r r u g i n o u s  q u a r t z  sand.  A few 

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

Kanawinka Scarp .  On t h e  downthrown, seaward side of  t h e  Kanawinka S c a r p  

a r e  t h e  c a l c a r e o u s  r i d g e s  o f  t h e  Br idgewater  Formation.  The 

c a l c a r e o u s  dune r i d g e s  span t h e  Brunhes-Matuyama pa laeomagne t i c  

boundary (690 ,000  y e a r s )  and form a s e p a r a t e  u n i t  from t h e  

P l i o c e n e  q u a r t z o s e  beach r i d g e s .  T h e  Q u a t e r n a r y  a e o l i a n  

Woorinen Format ion ,  b e i n g  q u a r t z o s e ,  i s  l a r g e l y  d e r i v e d  from 

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

t h e  l a te  P l e i s t o c e n e .  



Aeol ian  d e p o s i t s  

Aeo l i an  d e p o s i t s  t a k e  t h e  form of  sand s h e e t s ,  s e v e r a l  k i n d s  

of  dunes ,  and a e o l i a n  c l a y .  

There  a r e  two t y p e s  o f  sand dune i n  t h e  Mallee:  

1. E a s t - w e s t  l i n e a r  dunes 

2 .  P a r a b o l i c  and t r a n s v e r s e  dunes  

The e a s t - w e s t  dunes  are r e g u l a r l y  spaced ,  and a r e  composed 

o f  d a r k  reddish-brown c a l c a r e o u s  sand w i t h  some c l a y ,  known as 

t h e  Woorinen Formation.  They have y i e l d e d  thermoluminescence 

d a t e s  of  abou t  100 000 y e a r s ,  and w i t h i n  t h e  dunes  are s e v e r a l  

p a l a e o s o l s ,  d a t e d  approx imate ly  a t  40-15000 y e a r s .  

The p a r a b o l i c  o r  t r a n s v e r s e  dunes c o n s i s t  of  s i l i c e o u s  

g r e y i s h  ye l low sand .  T h i s  i s  t h e  Lowan Sand i n  V i c t o r i a ,  

e q u i v a l e n t  t o  t h e  Molineaux Sand i n  South  A u s t r a l i a .  A l a r g e  

p a t c h  of  t h i s  sand i s  t h e  Nine ty  M i l e  Desert of  South  A u s t r a l i a ,  and 

t h r e e  l o b e s  e x t e n d  i n t o  V i c t o r i a  - t h e  Sunse t  D e s e r t ,  t h e  Big Desert 

and t h e  L i t t l e  Desert, of  which t h e  l a s t  two o c c u r  on t h e  Hamilton 

s h e e t .  

L u n e t t e s  a r e  c r e s c e n t i c  dunes  formed on t h e  downwind s i d e  of  

l a k e s .  They c o n s i s t s  ma in ly  of  c l a y  (blown from t h e  l a k e  f l o o r s  

i n  p e l e t a l  f o r m ) ,  b u t  a l s o  of  sand and C o x i e l l a  s h e l l s .  They 

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

phases  o f  l u n e t t e  growth,  and sequences  o f  l u n e t t e s  may form on 

s u c c e s s i v e  s h o r e s  a s  l a k e s  s h r i n k .  

The W i d g e l l i  C lay  ( p a r n a )  i s  a a e o l i a n  c l a y  t h a t  c o v e r s  

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

t h e  p l a n s ,  and e x t e n d s  o v e r  t h e  p l a i n s  themse lves .  The 

widespread distribution and  uni form p h y s i c a l  c h a r a c t e r  of  t h e  

c l a y  s u g g e s t s  i t  i s  f a l l o u t  from d u s t - l a d e n  winds.  I t  may r e l a t e  

t o  t h e  Woorinen Formation and t h e  o r i g i n  of  t h e  east-west dunes .  



A l l u v i a l  d e p o s i t s  

A t  p r e s e n t  t h e  whole R i v e r i n e  P l a i n  e x h i b i t s  a  r emarkab le  

r i v e r  sys tem w i t h  major  streams and anas tomosing anabranches  and 

d i s t r i b u t a r i e s .  These are n o t  t h e  p roduc t  of  d e p o s i t i o n  by 

e x i s t i n g  s t r e a m s ,  b u t  o f  a n  o l d e r  r i v e r  sys tem w i t h  p r i o r  s t r e a m s  

and a n c e s t r a l  r i v e r s .  The R i v e r i n e  P l a i n  geomorphic sys tem j u s t  

r e a c h e s  t o  t h e  Hamilton s h e e t .  

P r i o r  streams are narrow, s i n u o u s  c h a n n e l s  o n l y  1-2  m deep ,  

w i t h  w e l l - d e f i n e d  sandy l e v e e s ,  W e s t  o f  t h e  Loddon l e v e e d  

s t r e a m s  are v e r y  r a r e ,  and t h e r e  a r e  none w e s t  o f  t h e  Avoca. 

A n c e s t r a l  r i v e r s  w e r e  broad r i v e r s  w i t h  meanders l a r g e r  t h a n  

t h o s e  o f  t h e  r i v e r  o f  t h e  p r e s e n t  day.  T h e i r  v a l l e y  f l o o r s  a r e  

about  3 m below t h e  g e n e r a l  l e v e l  of  t h e  p l a i n s .  P r e s e n t  day  

v a l l e y s  a r e  c o n f i n e d  w i t h  v a l l e y s  hav ing  a l l u v i a l  f l o o r s  1 .5  t o  

5 m below t h e  g e n e r a l  l e v e l  of  t h e  p l a i n .  

A l l u v i a l  d e p o s i t s  and p r o c e s s e s  have n o t  been s t u d i e d  t o  any 

g r e a t  e x t e n t  i n  t h i s  a r e a .  Former c o a r s e s  of  t r i b u t a r i e s  of  t h e  

Murray R i v e r  c o u l d  p o s s i b l y  b e  traced, and accoun t  f o r  some 

broad a l l u v i a l  t r a c t s  w i t h  o n l y  minor s t e a m s .  O t h e r  a l l u v i a l  

f e a t u r e s  r e s u l t  from a g g r a d a t i o n ,  and t h e  W i m r n e r a  R i v e r  seems t o  

have been d e f l e c t e d  s e v e r a l  t i m e s  by  i t s  own a l l u v i a l  d e p o s i t s .  

S t r a t i g r a p h i c a l l y  t h e  a l l u v i a l  d e p o s i t s  have  been d i v i d e d  

i n t o  an  o l d e r  Sheppar ton  Formation,  and a younger Coonambidgal 

Format i o n .  

Volcanism 

B a s a l t i c  vo lcan i sm w a s  a c t i v e  i n  t h i s  a r e a  from a t  least  

P l i o c e n e  t i m e s ,  b u t  e s p e c i a l l y  d u r i n g  t h e  Q u a t e r n a r y .  The o l d e s t  

v o l c a n i c s  a r e  v e r y  d e e p l y  weathered .  The Grange Burn b a s a l t s  

p r o v i d e  one d a t e d  example, w i t h  what h a s  been c a l l e d  a l a t e r i t e  

on b a s a l t  d a t e d  a t  abou t  4 . 5  m.y. Many b a s a l t s  have i n t e r m e d i a t e  

w e a t h e r i n g  and a r e  c l a s s i f e d  as Dunkeld t y p e ,  and c a l l e d  t h e  

Older  N e w e r  B a s a l t .  The Mount Rouse b a s a l t  f o r  i n s t a n c e  h a s  
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given  K - A r  d a t e s  of  about  300 000 and 400 000 (McDougall and 

G i l l ,  1 9 7 5 )  and abou t  1 . 8  m.y. ( O l l i e r ,  1985) .  The younges t  

b a s a l t s  a r e  c l a s s i f i e d  a s  Eccles t y p e ,  Younger N e w e r  B a s a l t .  The 

youngest  v o l c a n i c  a c t i v i t y  i n  t h e  r e g i o n  is  a t  Mount Gambier 

( 6 0 0 0 ) :  Tower H i l l  i s  p r o b a b l y  15000, and Mount E c c l e s  abou t  20 

000 y e a r s  o l d .  I n  t h e s e  v o l c a n o e s  t h e  a s h  and s c o r i a  may be  

weathered  t o  a m e t r e  o r  s o ,  t h e  l a v a  f lows  a r e  l i t t l e  a l t e r e d  and 

p r e s e r v e  p r i m a r y  v o l c a n i c  f e a t u r e s  such as l a v a  s ta lact i tes .  

Deep w e a t h e r i n g  and " l a t e r i t e "  

Deep w e a t h e r i n g  p r o f i l e s  a r e  p r e s e r v e d  i n  many o f  t h e  

h i g h l a n d s .  Many of  t h e  deep  weathered  p r o f i l e s ,  hav ing  a 

f e r r i c r e t e  a t  t h e  t o p ,  have been c a l l e d  " l a t e r i t e s " .  Recent work 

i n  Sou th  A u s t r a l i a  s u g g e s t s  t h a t  f e r r i c r e t e s  may r e s u l t  from 

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

s a p r o l i t e  b e n e a t h  ( M i l n e s ,  Bourman and N o r t h c o t e ,  1 9 8 5 ) ,  so 

a l t h o u g h  t h e  word " l a t e r i t e "  i s  sometimes used i n  t h i s  r e p o r t ,  

f o l l o w i n g  o l d e r  l i t e r a t u r e ,  t h e  t e r m  shou ld  b e  t r e a t e d  w i t h  

c a u t i o n .  Deep w e a t h e r i n g  p r o f i l e s  are found on bedrock o f  

P a l a e o z o i c ,  Permian,  C r e t a c e o u s  and T e r t i a r y  age .  

The Dundas Tab le land  l a t e r i t e  i s  found on t h e  t a b l e l a n d s  a s  

f a r  as t h e  Kanawinka F a u l t .  I n  t h e  c e n t r a l  p a r t  i t  l ies  on 

v a r i o u s  P a l a e o z o i c  r o c k s  and Lower Cre taceous  Otway Group 

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

sed iments ,  ma in ly  Dorodong Sandstone .  There  i s  a  s u s p i c i o n  t h a t  

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

unconformably o v e r  o l d e r  r o c k s  i n  some of  t h e  c e n t r a l  p a r t  of  t h e  

t a b l e l a n d s .  Although t h e  h o s t  r o c k  may be  of  T e r t i a r y  a g e ,  some 

of  t h e  f e r r i c r e t e  may have formed d u r i n g  t h e  P l e i s t o c e n e .  

G e o l o g i c a l  u n i t s  i n  t h e  Hamilton Shee t  a r e a  

The f o l l o w i n g  are summary d e s c r i p t i o n s  o f  t h e  major  g e o l o g i c a l  

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

major  r e l a t i o n s h i p s  are shown i n  Tab le  1. 



Table  1. Hamilton Sheet  area. Major g e o l o g i c a l  u n i t s  a f f e c t i n g  

r e g o l i t h ,  and V i c t o r i a - S o u t h  A u s t r a l i a n  c o r r e l a t i o n s  

I I SOUTH AUSTRALIA 1 V I C T O R I A  I 
I I I I 
I I MOLINEAUX SAND I LOWAN SAND COONAMBIDGAL F M . ~  

I PLEISTOCENE I PADTHAWAY FM. I WOORINEN FM. I 
I I BRIDGEWATER FM. I BRIDGEWATER FM. W I D G E L L I  CLAY I 
I I I SHEPPARTON FM. I 
I I I I 
I I PARILLA SAND I I 
I I LOXTON SANDS I PARILLA SAND I 
I I I ( f o r m e r l y  Diapur s a n d s t o n e  I 
I PLIOCENE I I I 
I I DORODONG SAND I DORODONG SAND I 
I I I I 
I MIOCENE 1 GAMBIER LIME- I HEYTSBURG GROUP i n c .  PORT I 
1 I 1 CAMPBELL LIMESTONE 1 
[OLIGOCENE I I I 
I I I I 
I CRETACEOUS I 1 OTWAY GROUP I 

Otway Group. C r e t a c e o u s  s e d i m e n t s ,  ma in ly  mudstone and s h a l e  

w i t h  minor s a n d s t o n e .  

Heytsbury  Group. Miocene sed iments  i n c l u d i n g  t h e  C l i f t o n  

Format ion ,  t h e  G e l l i b r a n d  Marl and t h e  P o r t  Campbell Limestone.  The 

Gambier Limestone o f  South  A u s t r a l i a  i s  r o u g h l y  e q u i v a l e n t  t o  t h e  

P o r t  Campbell  Limestone of  V i c t o r i a .  

Dorodong Sand. T h i s  i s  f i n e  micaceous s a n d s t o n e  unconformably 

o v e r l y i n g  t h e  Heytsbury  Group i n  a b e l t  n o r t h e a s t  o f  t h e  Kanwinka 

F a u l t .  I t  i s  u s u a l l y  abou t  6 t o  15  m t h i c k ,  b u t  r e a c h e s  30 m i n  

p l a c e s .  I t  i s  a mar ine  s a n d ,  and h a s  p o o r l y  p r e s e r v e d  mar ine  

f o s s i l s .  I t  h a s  beach r i d g e s  s u b - p a r a l l e l  t o  t h e  Kanawinka s c a r p ,  

marking t h e  southernmost  o f  t h e  s a n d s t o n e  r i d g e s .  Some i n c l u d e  it i n  

t h e  P a r i l l a  Sand. I t  i s  f e r r u g i n i s e d ,  and i s  l o c a l l y  t h e  p a r e n t  



r o c k  of  t h e  Dundas Tab le land  " l a t e r i t e "  ( f e r r i c r e t e )  capping.  

P a r i l l a  Sand. Wel l - so r t ed  f i n e  t o  c o a r s e  q u a r t z  sand w i t h  r a r e  

g r a v e l ,  t h e  P a r i l l a  Sand i s  4 0  t o  150 m t h i c k ,  and h a s  a  s u r f a c e  

e x p r e s s i o n  o f  s u b - p a r a l l e l  r i d g e s  up t o  50 m h i g h .  I t  i s  

e s s e n t i a l l y  mar ine ,  w i t h  f o s s i l s ,  and t h e  r i d g e s  are beach r i d g e s  

formed d u r i n g  mar ine  r e g r e s s i o n .  The P a r i l l a  Sand i s  weathered  t o  a  

d e p t h  of up t o  15 m, and t h e  sand i s  cemented by k a o l i n  and 

l i m o n i t e .  

Woorinen Formation.  An a e o l i a n  d e p o s i t ,  widespread w e s t  o f  t h e  

r i v e r i n e  p l a i n ,  c o n s i s t i n g  of  d a r k  r e d d i s h  brown c a l c a r e o u s  sandy 

c l a y .  I t  c o n s i s t s  of  s e v e r a l  a e o l i a n  a c c r e t i o n s ,  e a c h  w i t h  a  d e g r e e  

of s o i l  f o r m a t i o n ,  and h a s  been d i v i d e d  i n t o  5  members. I n  t h e  

s o u t h  i t  i s  mainly  a  sand s h e e t ,  w i t h  dunes  no more t h a n  low mounds, 

b u t  d i s t i n c t  e a s t - w e s t  dunes  become i n c r e a s i n g l y  common nor thwards .  

Lowan Sand. T h i s  i s  l o o s e  s i l i c e o u s  sand which c o v e r s  l a r g e  

a r e a s  i n  t h e  form of  dune f i e l d s ,  e s p e c i a l l y  i n  t h e  Big Desert and 

L i t t l e  Desert. The form r a n g e s  from s a n d s h e e t s ,  e s p e c i a l l y  i n  t h e  

L i t t l e  D e s e r t ,  t o  dune c h a i n s  and c l o s e l y  packed p a r a b o l i c  and 

l o n g i t u d i n a l  d u n e s ,  from 4 t o  20 m h i g h .  The Lowan Sand i s  w e l l  

s o r t e d ,  f i n e  t o  medium, s i l i c e o u s  s a n d ,  and i s  no t  o v e r l a i n  by o t h e r  

u n i t s .  The e q u i v a l e n t  i n  South  A u s t r a l i a  i s  t h e  Molineaux Sand. 

T h i s  forms a l a r g e  p a t c h  ( t h e  Nine ty  M i l e  Desert) from which t h r e e  

l o b e s  e x t e n d  i n t o  V i c t o r i a  making t h e  Sunse t  Country  D e s e r t ,  t h e  Big  

Desert and t h e  L i t t l e  Desert. 

Br idgewate r  Formation.  A t e r m  a p p l i e d  t o  l i m e s t o n e  r i d g e s  

th roughou t  t h e  Mount Gambier p l a i n s .  These beach r i d g e s  r a n g e  from 

s e a  l e v e l  t o  64  m a t  t h e  Kanawinka Scarp .  They g e n e r a l l y  have 

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

Sheppar ton  Formation.  T h i s  i n c l u d e s  a l l  t h e  o l d e r  a l l u v i u m ,  

and i t s  upper  s u r f a c e  i s  s a i d  t o  b e  t h e  t o p  o f  t h e  R i v e r i n e  P l a i n .  

I t  i s  d i v i d e d  i n t o  members on t h e  b a s i s  of  geomorphic forms and 

s o i l s  (Lawrence,  1976,  p.  2 7 8 ) ,  and r a n g e s  i n  compos i t ion  from c l a y  

t o  g r a v e l .  



W i d g e l l i  Clay .  A widespread c l a y  u n i t  from 1 t o  3 m t h i c k .  I t  

is  c a l c a r e o u s  and i s  though t  t o  b e  wind-blown c l a y ,  p o s s i b l y  

winnowed from t h e  Woorinen Formation.  

Coonambidgal Formation.  T h i s  groups  t o g e t h e r  a l l  t h e  d e p o s i t s  

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

p l a i n s ,  meander s c r o l l s  and terraces. 
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Coorong 

0 1  

D e p o s i t i o n a l  

Coast d u n e  and  l a g o o n  

U c l . 1 1  Y e l l o w  g r e y  c a l c a r e o u s  s a n d s .  Uc6.11 Red 

s a n d y  s o i l s .  
Coas ta l  p l a i n  w i t h  l a g o o n s ,  ac t ive  d u n e s  a n d  b low 

o u t s .  

C a l c a r e o u s  loose s a n d ,  c a l c a r e n i t e .  B l a c k  clay i n  
t h e  d r a i n e d  l a g o o n s .  

U n c o n s o l i d a t e d  s e d i m e n t s .  Recen t  b e a c h  s a n d  a n d  

l a g o o n  c l a y .  
S e a  on o n e  s i d e .  Dune a n d  s w a l e  s y s t e m  i n l a n d .  
0-30 m 
30 m 
Lagoon s h o r e s ,  b l o w o u t s  
S e e  r e f s  a n d  R o g e r s ,  1980 
L a u t  e t  a l . ,  1977 ;  T y l e r  e t  a l . ,  1983 ,  15-24; 39-48; 
B l a c k b u r n  e t  a l . ,  1965;  Cook e t  a l . ,  1977.  
C.O. 6 /86  
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Woakwine 
02 
D e p o s i t i o n a l  
P l a i n  w i t h  d u n e s  
Uc2.1 y e l l o w  s i l i c e o u s  s a n d s .  Uc6.13 r e d  s a n d y  
s o i l .  Ug5.17 b l a c k  c r a c k i n g  c l a y .  
P l a i n  w i t h  swamps, c a l c a r e n i t e ,  a n d  d u n e s ,  
p a r a l l e l  t o  t h e  c o a s t .  
C a l c a r e n i t e  a n d  c a l c a r e o u s  l o o s e  s a n d .  B l a c k  c l a y  
w i t h  many c o b b l e s  i n  s w a l e s .  
P l e i s t o c e n e  e s t u a r i n e  s e d i m e n t s  w i t h  s h e l l  b e d s  
( G l a n v i l l e  Fm o f  S .A . ) .  C a l c a r e n i t e  and  
u n c o n s o l i d a t e d  Q u a t e r n a r y  d e p o s i t s .  
Lagoons o f  Coorong t o  t h e  w e s t  a n d  L u c i n d a l e  p l a i n  
t o  east .  
0-30 m 
15  m 
- 

R o g e r s ,  1980 
L a u t  e t  a l . ,  1977 ,  13-31;  T y l e r  e t  a l . ,  1983 ,  
15-24,  39-48; B l a c k b u r n  e t  a l . ,  1965;  Cook et  a l . ,  
1977.  
C.O.  6 /86  

L u c i n d a l e  
03  
D e p o s i t i o n a l  
P l a i n  w i t h  low r i d g e s  
Uc6.13 r e d  s a n d y  s o i l .  Dy5.43 s a n d y  m o t t l e d  y e l l o w  
d u p l e x .  
Low p a r a l l e l  r i d g e s  s e p a r a t e d  b y  n a r r o w  s w a l e s  
w i t h  o c c a s i o n a l  swamps. S m a l l  east w e s t  
u n c o n s o l i d a t e d  d u n e s .  
Weathered c a l c a r e n i t e  a n d  s u r f i c i a l  swamp a n d  d u n e  
d e p o s i t s .  
P l e i s t o c e n e  c a l c a r e n i t e  r i d g e s  ( = B r i d g e w a t e r  Fm),  
a n d  s w a l e s  (Pad thaway  Fm)of l a g o o n a l  f i n e  d o l o m i t e  
a n d  c l a y .  
Bounded by s i m i l a r  u n i t s  but w i t h  more s w a l e s .  
30 m 
10  m 
Dunes.  S m a l l  g r a n i t e  o u t c r o p s  
R o g e r s ,  1980 ;  L a u t  e t  a l . ,  1977 .  
L a u t  e t  a l . ,  1977 ,  68-77. 
C.O. 6 /86  
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Naen 
04 
D e p o s i t i o n a l  
P l a i n s  w i t h  d u n e s  

Dy5.43 s a n d y  m o t t l e d  y e l l o w  d u p l e x .  U2.21 b l e a c h e d  
s a n d s .  
P l a i n  w i t h  s a n d  s h e e t  a n d  d i s c o n t i n u o u s  ESE d u n e s  
i n  q u a r t z  s a n d .  
T h i n  s a n d  c o v e r  o v e r  w e a t h e r e d  c a l c a r e n i t e ,  w i t h  
i n t e r d u n e  swamps. 

Recen t  q u a r t z  Mol ineaux  Sand o v e r  w e a t h e r e d  

c a l c a r e n i t e  . 
Ridge  a n d  s w a l e  u n i t s  w i t h o u t  Mol ineaux  Sand 

30 m 
5  m 
Swamps 
R o g e r s ,  1980  
L a u t  e t  a l . ,  1977 P r o v i n c e  2  
C.O.  6 /86  

Moyha l l  

05 
D e p o s i t i o n a l  
I n t e r d u n a l  p l a i n  
Ug5.11 b l a c k  c r a c k i n g  c l a y  
P l a i n  o f  c lay o r  m a r l .  L u n e t t e  l a k e s .  
C l a y  o r  m a r l .  
I n t e r d u n e  c l a y .  P l e i s t o c e n e  Pad thaway Fm l a g o o n a l  
f i n e  d o l o m i t e  a n d  clay.  
U n i t s  w i t h  c a l c a r e o u s  r i d g e s .  

40 m 
6  m 
L u n e t t e s ,  l u n e t t e  l a k e s ,  swamps , sma l l  i r e g u l a r  
d u n e s ,  s m a l l  o u t c r o p s  L. P a l a e o z o i c  g r a n i t e .  
R o g e r s ,  1980 
L a u t  e t  a 1 . , 1 9 7 9 ,  68-71,  86-89.  
C.O.  6 /86  
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Naracoor te  Range 

06 
D e p o s i t i o n a l  

C a l c a r e n i t e  r i d g e s  
Uc6.13 r e d  sandy s o i l .  Uc2.21 b l e a c h e d  sands .  

L a r g e s t  s i n g l e  r i d g e ,  and most i n l a n d  c a l c a r e n i t e  
dune r i d g e s ,  o v e r l a i n  by sand s h e e t s  o r  dunes  of  

mobi le  sand .  Some swamps i n  swa les .  
Mobile sand o v e r  weathered  c a l c a r e n i t e .  

P l e i s t o c e n e  Br idgewater  Fm ( l o w e r  member) 

c a l c a r e n i t e .  S t randed  c o a s t a l  dune and beach 

d e p o s i t s .  P o s s i b l y  t h e  b o r d e r  between Q u a t e r n a r y  
and o l d e r  beach r i d g e s .  
Mainly swampy p l a i n s ,  o r  sand dune u n i t s  
70 m 
10 m (max. 40 m )  
Swamp. Minor g r a n i t e  o u t c r o p  ( t o  which a n c i e n t  
dunes  w e r e  t i e d ) .  
Rogers ,  1980 
Laut  e t  a l . ,  1977, 96-99; T y l e r  e t  a l . ,  1983, 
15-24, 39-48; Blackburn et a l . ,  1965; Cook et  a l . ,  
1977. 
C.O. 6/86 

Woorinen 
07 
D e p o s i t i o n a l  
P l a i n  
Dy5.43 sandy m o t t l e d  ye l low dup lex .  Ug5.2 Grey and 

brown c r a c k i n g  c l a y .  
Undula t ing  p l a i n  and subdued EW dunes .  

C lay ,  a l luv ium.  
P l i o c e n e  P a r i l l a  Sand Fm i n  w e s t  ( S . A . ) ,  
p r o g r e s s i v e l y  o v e r l a i n  t o  e a s t  by c l a y - r i c h  
P l e i s t o c e n e  Woorinen Fm (EW d u n e s )  i n  V i c t o r i a ;  
i n c l u d e s  p a l a e o s o l s  w i t h  c a r b o n a t e ,  modern 
a l l u v i u m .  
EW dune u n i t s ,  and a l l u v i a l  p l a i n s .  
90 m 
10 m 
V a l l e y  s i d e s ,  swamp, l a k e s  and l u n e t t e s .  P a r i l l a  
Sand r i d g e s .  

L C C ,  1985 
C .O .  6/86 
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Big  Desert 
08 
D e p o s i t i o n a l  
Dune f i e l d  w i t h  l a r g e  i r r e g u l a r  d u n e s ,  sometimes 

p a r a b o l i c .  
Dy.5.43 sandy m o t t l e d  dup lex .  Uc2.2 b leached  

sands .  Podso l s .  
Undula t ing  p l a i n  on calcrete w i t h  a  c o v e r  of  
a e o l i a n  s a n d s h e e t  and E-W p a r a b o l i c  dunes .  
Shal low d e p r e s s i o n s  w i t h  g i l g a i .  
Calcrete on Upper T e r t i a r y  s e d i m e n t s ,  mobi le  sand.  
Q u a t e r n a r y  t o  Recent q u a r t z  sand (Lowan Sand,  
e q u i v a l e n t  t o  Molineaux Sand of  S .A. ) ,  o v e r  
P l i o c e n e  P a r i l l a  Sand. 

P l a i n s  w i t h  r e g u l a r  p a r a l l e l  dunes  ( c l a y  r i c h ) .  
110 m 
20 m 
P a r a b o l i c  dunes ,  b lowouts .  
Bowler and Magee, 1978. 
Rowan and Downes, 1963. 
C.O.  6/86 

UNIT NAME L i t t l e  Desert 
I D  09 
STYLE D e p o s i t i o n a l  
FORM P l a i n  w i t h  i r r e g u l a r  dunes ,  o f t e n  p a r a b o l i c .  
SOIL Dy5.3 sandy m o t t l e d  ye l low dup lex ;  Uc2.2 b leached  

s a n d s .  
DESCRIPTION Undula t ing  p l a i n  on T e r t i a r y  sand o v e r l a i n  by  E-W 

p a r a b o l i c  dunes  and sand s h e e t s .  
REGOLITH Modern sand (Lowan Fm, e q u i v a l e n t  t o  Molineaux Fm) 

o v e r  P l i o c e n e  P a r i l l a  Sand w i t h  some f e r r u g i n o u s  
capping.  

GEOLOGY P l e i s t o c e n e  and Recent q u a r t z  sand (Lowan Sand)  
o v e r  P l i o c e n e  P a r i l l a  Sand i n  east and l i m e s t o n e  
i n  w e s t .  

BOUNDARIES Naracoor te  Range t o  w e s t .  A l l u v i a l  p l a i n s  and 
r e g u l a r  p a r a l l e l  dunes  t o  n o r t h .  A l l u v i a l  and 
l a c u s t r i n e  p l a i n  t o  s o u t h  

ELEVATION 100 m 
RELIEF 10 m 
LNDFMS-MINOR S i n k h o l e s  on l i m e s t o n e  i n  w e s t ;  swamps. 
MAPS 
REFS L C C ,  1985; Laut  et  a l . ,  1977, 106-109; Blackburn ,  

Bond and C l a r k ,  1967. 
INITIALS/DATE C.O.  6/86.  
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Goroke 
10  
D e p o s i t i o n a l  
P l a i n  
Dy3.8 m o t t l e d  ye l low dup lex ;  Ug5.2 g r e y  c r a c k i n g  
c l a y s .  Dr2.1 r e d  dup lex  on a e o l i a n  u n i t s .  
P l a i n  on T e r t i a r y  sand w i t h  l o c a l  f e r r i c r e t e .  
S i n k h o l e s  i n  w e s t ,  and l u n e t t e s  around swamps and 
l a k e s  t o  east .  Lakes t e n d  t o  b e  i n  NNW-trending 
swales . 
Weathered T e r t i a r y  sand w i t h  l o c a l  f e r r i c r e t e .  
Minor l i m e s t o n e .  
Q u a t e r n a r y  sand and a l l u v i u m  o v e r  P l i o c e n e  P a r i l l a  
Sand, sometimes c a l c a r e o u s  a t  d e p t h  i n  w e s t .  
Naracoor te  Range, L i t t l e  Desert. Alluvium t o  east .  
85 m 
5  m 
N-S beach r i d g e s  ( s u b d u e d ) ,  s i n k h o l e s ,  l u n e t t e s ,  EW 
sand dunes .  

L C C ,  1985; Laut e t  a l . ,  1977, 106-109; Blackburn ,  
Bond and C l a r k ,  1967. 
C.O.  6/86 

Gambier 
11 
D e p o s i t i o n a l  
P l a i n  w i t h  swamps on l i m e s t o n e .  
Brown s o l o d i c ;  Brown d u p l e x ;  Gley. 
P l a i n  w i t h  i r r e g u l a r  s u r f a c e  and e x t e n s i v e  swamps. 
Some a e o l i a n  cover .  
Veneer of  P l e i s t o c e n e  d e p o s i t s .  T e r r a  r o s s a .  
Gambier Limestone (Ol igocene-Miocene) ,  mar ine .  
On w e s t  Naracoor te  Range, on e a s t  Goroke p l a i n s .  
Also  i n c l u d e d  i s  SW V i c t o r i a  n o t  covered  by 
v o l c a n i c  u n i t s .  
1 0 0  m 

1 0  m 
S i n k h o l e s ;  dunes .  
Rogers ,  1980; LCC, 1972; Gibbons and Downes, 1964 
( S W  V i c t  ) 

C.O.  6/86 
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F o l l e t t  

12  

D e p o s i t i o n a l  

P l a i n  

B l e a c h e d  s a n d  Uc2.2,  P o d s o l ,  S o l o d i c .  
G e n t l y  u n d u l a t i n g  c a l c a r e n i t e  p l a i n  w i t h  l a r g e  

p a t c h  o f  s h e e t  s a n d  o v e r  swamps. P a l e  t o  w h i t e  

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

Sand ( e q u i v a l e n t  t o  Mol ineaux  S a n d )  over 
B r i d g e w a t e r  L i m e s t o n e  i n  n o r t h ,  a n d  over coastal  
p l a i n  i n  p a r t .  

L a r g e  s w a l e  t o  NW, t o  S S t r a t h d o w n i e  swampy p l a i n s ,  ti 
E Kanawinka e s c a r p m e n t .  
70 m 
1 5  m 
P a r a l l e l  d u n e s  
Gibbons  and  Downes, 1964;  R o g e r s ,  1980 ,  

L a u t  e t  a l . ,  1 9 7 7 ,  100-103.  
C.O.  6 / 8 6  

S t r a t h d o w n i e  

1 3  

D e p o s i t i o n a l  
P l a i n  
Yel low S o l o d i c  Dy5.4; G l e y  i n  swamp; on d u n e s  r e d  

s a n d y  Uc6.1. 
Low l y i n g  swampy c o a s t a l  p l a i n  o f  c l a y .  

P l e i s t o c e n e  a n d  Recen t  c l a y s .  
P l e i s t o c e n e  and  Recen t  c l a y s  ( P a d t h a w a y  Fm. - 
l a g o o n a l  f i n e  d o l o m i t e  a n d  c l a y ) ;  m i n o r  m a r l  and  

p e a t .  
S u r r o u n d e d  b y  somewhat h i g h e r  s a n d i e r  g round .  

70 m 
1 0  m 
Few s a n d y  rises, l u n e t t e s ,  a e o l i a n i t e  c a l c a r e o u s  
d u n e s .  
R o g e r s ,  1980 
Gibbons  a n d  Downes, 1964;  L a u t  e t  a l . ,  1977 ,  
90-91; LCC, 1972 ,  90.  
C.O.  6 /86  
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Schank 
14 
Volcan ic  d e p o s i t i o n a l  
Ash p l a i n ,  s c o r i a  and t u f f  cones .  
Um6.12 brown f r i a b l e  loams 
P l a i n  covered  w i t h  v o l c a n i c  a s h .  Tuff  and s c o r i a  
cones .  
Weathered v o l c a n i c  a s h  o v e r  T e r t i a r y  l i m e s t o n e ;  
windblown sand c o v e r  i n  NW. 

Q u a t e r n a r y  t o  Recent v o l c a n i c  a s h  o v e r  Ol igocene-  
Miocene Gambier Limestone and c a l c a r e o u s  r i d g e s  
( u p p e r  Br idgewater  Fm). 
Approximate l i m i t  o f  v o l c a n i c  a s h .  
45 m 
10 m (max 150 m )  
Vo lcan ic  c r a t e r s ,  l a k e s .  
Rogers ,  1980 
T y l e r  et  a l . ,  1983, 5-14; Laut et  a l . ,  1977, 60-61. 
C .O .  6/86 

Nelson 
15 
D e p o s i t i o n a l  
P l a i n s  w i t h  few r i d g e s  
Uc6.13 S tony  r e d  sandy s o i l s ,  Rendzinas ,  
Podzo l s .  
Broad s t o n y  l i m e s t o n e  p l a i n s  w i t h  i s o l a t e d  
c a l c a r e n i t e  r i d g e s .  
T e r r a  r o s s a ,  i n s o l u b l e  r e s i d u e  o v e r  
l i m e s t o n e ,  non-ca lca reous .  
Oligocene-Miocene Gambier Limestone and 
P l e i s t o c e n e  ( u p p e r  Br idgewater  Fm. ) c a l c a r e n i t e  
r i d g e s .  
Sea o r  Coorong u n i t  on c o a s t a l  s i d e ,  more 
r i d g e s  o r  swamps on u n i t s  i n l a n d .  
15 m 

5 m 
S i n k h o l e s  
Rogers ,  1980 
Laut  e t  a l . ,  1977, 42-43; Gibbons and  Downes, 
1964 
C.O.  6/86 
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Jeparit 
1 6  

D e p o s i t  i o n a l  
A l l u v i a l  p l a i n  
G r e y  and  b r o w n  c lay ,  U g 5 . 2 .  

A l l u v i a l  p l a i n  of t h e  W i m m e r a  R i v e r  b e t w e e n  

L i t t l e  D e s e r t  and L a k e  H i n d m a r s h ;  

characterised by c h a i n s  of lakes and  g y p s u m  

f l a t s  . 
A l l u v i u m ,  evaporites.  
P l e i s t o c e n e  t o  R e c e n t  a l l u v i u m  ( C o o n a m b i d g a l  

F m . ) ,  g y p s u m  ( Y a m b a  F m . ) ,  l u n e t t e s .  
B o u n d e d  by EW dune  p l a i n .  
90 m 

5 m 
L u n e t t e s .  

L C C ,  1 9 8 5 .  
C .O.  6 / 8 6  

M i t r e  
1 7  
D e p o s i t i o n a l  
C h a i n  of lakes, g y p s u m  f l a t s  and l u n e t t e s .  
G r e y  and b r o w n  c lay ,  U g 5 . 2 .  
C h a i n  of lakes b e t w e e n  t w o  broad a l l u v i a l  p l a i n s ,  S 

of L i t t l e  D e s e r t  and b e t w e e n  G o r o k e  and H o r s h a m  

u n i t s ;  b igge r  lakes t h a n  Jepari t  u n i t .  
A l l u v i u m ,  c l ay ,  g y p s u m .  
A l l u v i u m  ( S h e p p a r t o n  Fm. i n  p a r t ) .  
B r o a d  p l a i n s  ( G o r o k e  a n d  H o r s h a m )  on each 
side. 
150 m 

1 0  m 
M i n o r  c h a n n e l  features,  l u n e t t e s ,  s w a m p s ,  no 
th rough  dra inage .  

L C C ,  1985 
C . O .  6 / 8 6  
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Murt  on 

1 8  

D e p o s i t i o n a l  

Ridged  m a r i n e  p l a i n ;  d u n e s  and  s a n d s h e e t s .  

Grey  and  brown c l a y ,  Ug5.2. 
Dunes and  s a n d s h e e t s ,  i n  p a r t  d i s s e c t e d ,  

u n d e r l a i n  b y  P a r i l l a  Sand.  

T h i n  cover o f  d a r k  c l a y  over s a n d .  
P l i o c e n e  P a r i l l a  Sand.  
I r r e g u l a r  as t h i s  o v e r l i e s  many u n i t s ,  and  

h a s  d u n e  fo rm i n  p a r t .  

160 m ( h i g h e r  up  main v a l l e y s ) .  

10 m 

LCC, 1985 
EBJ C.O. 6/86 

Horsham 
19  

D e p o s i t i o n a l  
P l a i n  

C a l c a r e o u s  s o d i c  d u p l e x  on c l e a r e d  p l a i n ;  
g r e y  c r a c k i n g  c l a y ,  Ug5.2, i n  lower  
s i t u a t i o n s .  
C l a y  p l a i n  w i t h  c l o s e l y  s p a c e d  n o r t h e r l y  
d r a i n a g e ;  a l m o s t  f l a t  a l l u v i a l  p l a i n  o f  
W i m m e r a  R i v e r .  

A l l u v i a l  and  l a c u s t r i n e  c l a y ;  d u n e s a n d .  
P l e i s t o c e n e  and  Recen t  c l a y  ( S h e p p a r t o n  Fm.) 
Dundas T a b l e l a n d s  and  Grampians  t o  S ,  
a l l u v i a l  u n i t s  t o  E  and  W ,  and  Murton 
s a n d  t o  N .  

160 m 
5  m 

Minor  c h a n n e l  f e a t u r e s ,  Lowan Sand EW d u n e s ,  

l a k e s ,  l u n e t t e s ,  swamps. 

LCC, 1985;  LCC, 1979.  
C.O. 1 1 / 8 5  
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D a r r a c o u r t  
19a  
E r o s i o n a l  

Undula t ing  p l a i n .  

Brown S p l o n e t z  Dy4 w i t h  sandy A h o r i z o n  ( D a r r a c o u r t  

S e r i e s ) ,  g i l g a i e d  c l a y s .  

Undula t ing  p l a i n ,  mapped as e n t i r e l y  
d e p o s i t i o n a l  p l a i n  excep t  by  S i b l e y .  

P a r a l l e l  s t r e a m s .  P o s s i b l y  a s u b s e t  o f  U n i t  
1 9 ,  Horsham. 

Deeply weathered  basement r o c k .  

P a l a e o z o i c  r o c k s ,  p o s s i b l y  s h a l e s ,  and 

p o s s i b l y  Grampians Group. 

Sur round ing  f l a t  p l a i n s  and sand s h e e t s .  

160 m 
10 m 

Lowlands w i t h  g i l g a i .  
S i b l e y ,  1967. 

S i b l e y ,  1967, 47, 158. 
C.O.  6/86 

Grampian 
20 
E r o s i o n a l  
Mountainous r i d g e s  
S k e l e t a l ,  sandy;  s h a l l o w  s t o n y  podzo l .  
S t r i k e  r i d g e s  and h i l l s  on s a n d s t o n e  

Sandstone  d e b r i s  
C a r b o n i f e r o u s  Grampians Group s a n d s t o n e .  
A l l u v i a l  u n i t s  , Hamilton b a s a l t i c  l a v a  

p l a i n s .  
Maximum of  1167 m ,  much of  u n i t  up t o  1000 m. 
500 m 
V a l l e y s ,  a l l u v i a l  f a n s ,  s y n c l i n a l  b a s i n ,  

s t r i k e  v a l l e y s  i n  s h a l e s ;  Mount A r a p i l e s  and 
M i t r e  Rock are i s o l a t e d  o u t l y i n g  h i l l s ;  

Ordov ic ian  r o c k  i n c l u d e d  i n  Black Range. 

LCC, 1979; S i b l e y ,  1967. 
C.O. 6/86 
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D e p o s i t i o n a l  

A l lv i a l  f a n s ,  sand p l a i n .  

Podzo l s ,  l e a c h e d  sand ,  y e l l o w  S o d i c  dup lex .  
G e n t l y  s l o p i n g  a l l u v i a l  and c o l l u v i a l  f a n s  

around t h e  Grampian h i l l s .  
Bou lde rs  and sand 

Sandstone  and s h a l e  b e n e a t h  fang lomera te .  
T h i s  u n i t  b o r d e r s  a l l  Grampian Group 

s a n d s t o n e  o u t c r o p s .  

500 m 
30 m 

Fans ,  g u l l e y s .  

S i b l e y ,  1967;  LCC, 1979. 
C.O.  6/86 

Dorodong 
2 2  
E r o s i o n a l / d e p o s i t i o n a l  
F r i n g i n g  p l a i n  o r  r i d g e .  

Later i te ;  m o t t l e d  dup lex ;  ye l low s o l o d i c s .  

F r i n g i n g  p l a i n  o r  g e n t l e  r i d g e  n o r t h  of 
Dundas T a b l e l a n d .  

Weathered f e r r u g i n o u s  s a n d s ;  some l a t e r i t e  
p r o f i l e s  . 
P l i o c e n e  Dorodong Sand Fm.; f e r r u g i n o u s  
s a n d s t o n e  ( i n  p a r t  e q u i v a l e n t  t o  P a r i l l a  S a n d ) .  

Edge of  Dundas t a b l e l a n d  t o  s o u t h ,  and c l a y  
p l a i n s  t o  N.  

160 m 
20 m 
Minor v a l l e y s  and g u l l i e s  

LCC, 1979; S i b l e y ,  1967. 

C.O.  6/86 
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Dundas 
23 

Complex 

P l a t e a u  
F e r r i c r e t e  ( l a t e r i t e ) ;  m o t t l e d  d u p l e x  s o i l  

w i t h  i r o n s t o n e ;  y e l l o w  s o d i c  d u p l e x  i n  
v a l l e y s ;  b l a c k  c r a c k i n g  c l a y s  i n  s o u t h .  
L a t e r i t i s e d  p l a t e a u ,  somewhat d i s s e c t e d .  

L a t e r i t i c  w e a t h e r i n g  p r o f i l e .  

T h i n  T e r t i a r y  cover over O r d o v i c i a n  

g r a n o d i o r i t e ;  m i n o r  Permian  s e d i m e n t s ;  

P a l a e o z o i c  s c h i s t s  and  g n e i s s .  

Dorodong l o w l a n d s  t o  N .  O t h e r  l a te r i te  
p l a t e a u s  n e i g h b o u r i n g .  Grampians  a n d  Rock lands  

h i l l s  t o  E. 

300 m 
100 m 
V a l l e y s  ( r a d i a t i n g  p a t t e r n ) ,  l a n d s l i d e s .  

LCC, 1979 ;  Gibbons  and  Downes, 1964 .  
C.O.  6 / 8 6  

C a s t e r t o n  
24 
Complex 
D i s s e c t e d  p l a t e a u  
F e r r i c r e t e ;  P r a i r i e s  S o i l s ,  Chernozem. 
L a t e r i t i s e d  p l a t e a u  on C r e t a c e o u s  r o c k s ,  d e e p l y  
d i s s e c t e d  t o  r o u n d e d  h i l l s  and  r i d g e s .  
F e r r i c r e t e  i n  l a t e r i t i c  w e a t h e r i n g  p r o f i l e .  
Lower C r e t a c e o u s  Mer ino  Group ( m u d s t o n e ,  
a r k o s e ,  s i l t s t o n e ) .  
O t h e r  l a t e r i t e  p l a t e a u  u n i t s  (Dundas ,  23 ;  

Mooree, 2 5 ) ,  and  b o r d e r i n g  l a n d .  
200 m 
100 m 
V a l l e y s ,  l a n d s l i d e s ;  a l l u v i u m  a l o n g  Wannon 
r iver .  

Gibbons  a n d  Downs, 1964;  LCC, 1979 ,  287 .  
C .O.  6 /86  
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Mooree 

25 

E r o s i o n a l  

D i s s e c t e d  p l a t e a u  

Yellow s o l o d i c ;  b l a c k  c r a c k i n g  c l a y .  

D i s s e c t e d  p l a t e a u  on Permian bedrock;  p a r t  of  

Dundas t a b l e l a n d .  

Weathered Permian g l a c i a l  s e d i m e n t s ;  l a te r i te  
on p l a t e a u  remnants .  

Permian C o l e r a i n e  Glacials - t i l l i t e ,  sand ,  
c l a y .  

O t h e r  Dundas t a b l e l a n d  u n i t s ,  and a l l u v i u m  t o  

n o r t h  and w e s t .  
240 m 
100 m 
I n c l u d e s  Ordov ic ian  g r a n o d i o r i t e ,  O l d e r  
V o l c a n i c s ,  v a l l e y  a l l u v i u m ,  l a n d s l i d e s .  

Gibbons and Downes, 1964; L C C ,  1979, 288. 
C.O. 6/86 

Rocklands 
26 

Complex 
T a b l e l a n d s  and h i l l s  

Yellow and brown s o l o d i c s ;  p o d z o l s  on sand 

s h e e t s ,  m o t t l e d  dup lex .  

T a b l e l a n d s ,  and h i l l s  exposed by e r o s i o n  
t h r o u g h  l a te r i t e .  
Stony weathered  v o l c a n i c s ;  sand s h e e t s .  
S i l u r i a n  Rockland R h y o l i t e .  

I n l i e r  w i t h i n  Dundas t a b l e l a n d s  

300 m 
100 m 
V a l l e y s ;  sand s h e e t  on main v a l l e y  h e a d s ,  
e q u i v a l e n t  t o  Lowan Sand. 

L C C ,  1979, 288. 
C.O.  6/86 
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Mirranatwa 
27 
E r o s i o n a l  
H i l l s  and r o l l i n g  p l a i n s .  
S k e l e t a l ;  ye l low and brown s o l o d i c .  
H i l l s  and p l a i n s  on d e e p l y  weathered  g r a n i t e ,  
w i t h  t o r s  and r o c k  o u t c r o p s .  
Deeply weathered  g r a n i t e .  
C a r b o n i f e r o u s  " g r a n i t e "  i n c l u d i n g  V i c t o r i a  
V a l l e y  " g r a n i t e "  ( g r a n o d i o r i t e ) .  
A l l u v i a l  p l a i n s  and s a n d s t o n e  h i l l s .  
500 m 
150 m 
G u l l i e s ,  t o r s .  

S i b l e y ,  1967. 
C.O. 6/86 

Dunkeld 
2 8 
Lava f lows .  
Lava p l a i n s ,  less d i s s e c t e d  t h a n  Hamilton u n i t .  
Duplex r e d  t o  g r e y  c l a y  s o i l s ,  s e v e r a l  m e t r e  d e e p ,  
w i t h  buckshot  i n  B h o r i z o n ,  and g i l g a i  s u r f a c e  
P l i o c e n e  t o  P l e i s t o c e n e  ( 3  t o  2 m.y.) l a v a  
f l o w s ,  no t  l a t e r i t i c a l l y  wea the red ,  forming 
e x t e n s i v e  u n d u l a t i n g  p l a i n s  i n  t h e  c e n t r a l  
p a r t  of  w e s t e r n  V i c t o r i a .  
1 m e t r e  of weathered  b a s a l t .  
P l i o c e n e  and P l e i s t o c e n e  l a v a  f lows  and 
a s s o c i a t e d  vo lcanoes  (Ea r l i e r  N e w e r  V o l c a n i c s ) .  
V a r i e s  around t h i s  e x t e n s i v e  u n i t .  
150 m on p l a i n s ,  t o  350 m + i n  h i g h l a n d s  
<50 m 
Broad rises around rare c e n t r e s  o f  e r u p t i o n .  

Gibbons and G i l l ,  1964; Jackson e t  a l . ,  1972; 
Joyce  & Knight ,  1973 .  
C.O.  6/86 
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Kanawinka 

29 
D e p o s i t i o n a l  

P l a i n  
P o d z o l ,  i r o n  p o d z o l ,  s o l o d i c s .  

Low p l a i n s  be tween  Dundas t a b l e l a n d s  and  

Kanawinka Esca rpmen t .  G e n t l e  q u a r t z  d u n e s  
a n d  s a n d  s h e e t s  o v e r  swampy l a t e r i t i s e d  

t a b l e l a n d .  

Sand ,  over v a r i e d  s u b s t r a t e .  
P l e i s t o c e n e  t o  Recen t  Malanganee  S a n d ,  a e o l i a n  

s h e e t s  a n d  d u n e s  ( e q u i v a l e n t  t o  Lowan S a n d ) .  

Kanawinka Escarpment  t o  w e s t ,  Dundas 

t a b l e l a n d  t o  eas t ,  and  i n  p a r t  v o l c a n i c s .  

80 m s o u t h ,  160 m n o r t h .  

5 m 
Gambier  L i m e s t o n e  u n i t s ,  a l l u v i a l  u n i t s ,  

swamps. 

Gibbons  a n d  Downes, 1964 .  
C . O .  6 / 8 6  

C l a y  
30 
E r o s i o n a l  
Low h i l l s ,  d i s s e c t e d  p l a t e a u s ,  i n c l u d i n g  a n  

u p - f a u l t e d  b l o c k .  
Krasnozems,  p o d z o l s  on s h e e t  s a n d ,  brown e a r t h .  

Deep ly  w e a t h e r e d  T e r t i a r y  b a s a l t  lava and  a s h ,  w i t h  
i r o n s t o n e ;  g e n t l y  d i s s e c t e d .  
Deep r e d  w e a t h e r i n g  p r o f i l e s ,  some w i t h  f e r r i c r e t e *  9 
v e n e e r  o f  w h i t e  s a n d  i n  p l a c e s .  
T e r t i a r y  b a s a l t  and  a s h  ( E a r l y  Newer V o l c a n i c s ) .  

T e r t i a r y  and  younge r  s e d i m e n t s ,  a n d  y o u n g e r  l a v a  f l o w s .  
80 t o  100 m 
50 m 
Swamp, s a n d  s h e e t s ,  s i n k h o l e s ,  e r u p t i o n  c e n t r e s  
( i n c l u d i n g  o n e  c ra te r ) .  

Gibbons  and  Downes, 1964;  Gibbons  a n d  G i l l ,  1964 
(Cobbobboonee Land s y s t e m ) ;  O l l i e r  a n d  J o y c e ,  1964.  
C .O.  6 /86  
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Hamilton 
31 
Lava f lows  
Lava p l a i n s  and p l a t e a u s ,  d i s s e c t e d  t o  under-  
l y i n g  r o c k  a l o n g  main s t r e a m  c o u r s e s .  
Red e a r t h ,  krasnozem. 
P l i o c e n e  l a v a  f l o w s ,  5 t o  3 m.y., weathered  
t o  some metres, f e r r i c r e t e  on o l d e r  f lows .  
La te r i t i c  p r o f i l e  w i t h  up t o  10 m o f  
k a o l i n i t  ic w e a t h e r i n g  p r o f i l e ,  w i t h  
c h a r a c t e r i s t i c  m o t t l e d  c l a y  and n o d u l a r  
i r o n s t o n e .  
P l i o c e n e  l a v a  f lows  and a s s o c i a t e d  v o l c a n o e s  
(Ear l ie r  N e w e r  V o l c a n i c s ) .  
Varies around t h i s  e x t e n s i v e  u n i t .  
150 m on p l a i n s ,  t o  350tm i n  h i g h l a n d s .  
50 m 
Broad low rises a t  p o i n t s  o f  e r u p t i o n .  ( I n  
h i g h l a n d s  t h i s  u n i t  i n c l u d e s  Dunkeld and Rouse 
units). 

Gibbons and Downes, 1964; Gibbons and G i l l ,  
1964. 
C.O.  6/86 
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Rouse 
32 
Lava f lows 
Lava f low of s tony  rise t y p e ,  weathered 
Red loams (Gi r r ingu r rup  Land System of Gibbons and 
G i l l ,  1964; Corangamite s tony  loam ( o f  L e e p e r ) ,  
added qua r t z  sand i n  some t o p s o i l s ) .  
Lower P l e i s t o c e n e  ( 2  t o  1 m.y.) l a v a  f lows w i t h  s tony  
rise s u r f a c e s  and a s s o c i a t e d  vo lcan ic  cones.  
Red loams averaging about 1 m t h i c k ,  but  t h i n  over 
rises; many rounded b a s a l t  boulders  i n  p r o f i l e ,  and 
on rises and s lopes .  
Lower P l e i s t o c e n e  s tony  rise l a v a  f lows and 
a s s o c i a t e d  volcanoes ( L a t e r  Newer Vo lcan ic s ) .  
Genera l ly  conf ined t o  broad v a l l e y s ,  o f t e n  
bounded by Hamilton u n i t .  
150 t o  200 m ,  g r e a t e r  i n  t h e  h igh lands .  
10 m 
Well-preserved s c o r i a  cones and c r a t e r s ;  l a v a  
caves i n  f lows.  

Gibbons and G i l l ,  1964; Leeper e t  a l . ,  1936 ( f o r  
Gel l ib rand  s o i l s ) ;  Jackson e t  a l . ,  1972 
( f o r  qua r t z  s a n d ) .  
C.O. 6/86 
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Eccles 
33  
Lava f lows  
L i t t l e  weathered  l a v a  f lows  o f  s t o n y  r ise t y p e  and 
v o l c a n o e s  w i t h  o r i g i n a l  f e a t u r e s  p r e s e r v e d .  
Immature s h a l l o w  s t o n y  s o i l s ,  r e d d i s h  brown t o  b l a c k ,  
much r o c k y  o u t c r o p ;  Napier  s t o n y  loam of  Leeper .  
Young v o l c a n i c  l a n d s c a p e  w i t h  o r i g i n a l  f e a t u r e s  
p r e s e r v e d .  
Very s h a l l o w  wea the r ing .  
Lava f lows  and cones ,  g e n e r a l l y  less t h a n  
100,000 y e a r s  o l d  ( L a t e r  N e w e r  V o l c a n i c s ) .  
Confined w i t h i n  broad o r  sometimes narrow v a l l e y s .  
150 m 
10 m 
Very w e l l - p r e s e r v e d  s c o r i a  c o n e s ,  craters and o t h e r  
f e a t u r e s  o f  e r u p t i o n ,  i n c l u d i n g  l a v a  c h a n n e l s  and 
l a v a  caves .  
Very w e l l - p r e s e r v e d  s c o r i a  c o n e s ,  c r a t e r s  and o t h e r  
f e a t u r e s  of  e r u p t i o n ,  i n c l u d i n g  l a v a  c h a n n e l s  and lavr 
caves .  

Gibbons and G i l l ,  1964; Gibbons and Downes, 
1964, p.  284 
C.O. 6/86 
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Tower H i l l  

34 
V o l c a n i c  a s h ,  s c o r i a .  
Ash c o v e r e d  p l a i n s ,  a n d  s c o r i a  c o n e s  and  
maars. 
Brown f r i a b l e  loams .  
Ash c o v e r e d  p l a i n s  e x t e n d i n g  e a s t w a r d s  f rom 
Upper  P l e i s t o c e n e  and  Recen t  v o l c a n o e s ,  
m a i n l y  m a a r s  a n d  s c o r i a  c o n e s ,  i n  c e n t r a l  
p a r t s  o f  Wes t e rn  V i c t o r i a n  v o l c a n i c  p l a i n s .  
L o o s e l y - c o n s o l i d a t e d  v o l c a n i c  a s h  w e a t h e r e d  t o  
1 t o  2  m. 
B a s a l t i c  s c o r i a  a n d  p y r o c l a s t i c s  o f  Upper  
P l e i s t o c e n e  t o  Recen t  a g e  (La te r  Newer 
V o l c a n i c s ) .  
V a r i e d ,  o f t e n  merg ing .  
From n e a r  s e a l e v e l ,  b u t  m a i n l y  a b o u t  150 m i n  
c e n t r a l  p a r t  o f  p l a i n s .  
T u f f  r i n g s  a v e r a g e  60 m ,  s c o r i a  c o n e s  90 m.  
T u f f  r i n g s ,  swamps, l a k e s ,  l a k e  s h o r e l i n e  
b e n c h e s .  

G i l l ,  1967 ;  C o l a c  1:250 000 e x p l a n a t o r y  
n o t e s ;  J o y c e ,  1975 .  
C . O .  6 /86  

P o r t  F a i r y  
35  
D e p o s i t i o n a l  c o a s t  
C o a s t a l  d u n e s  and  b e a c h e s  
Immature ;  s a n d y  r e n d z i n a ;  T e r r a  r o s s a ;  
calcrete. 
High  i n d u r a t e d  d u n e s ,  b e a c h  r i d g e ,  l a g o o n ,  
b e a c h  and  dune .  
U n c o n s o l i d a t e d  s a n d  and  c a l c a r e n i t e .  
Recen t  s a n d s ,  i n d u r a t e d  c a l c a r e o u s  d u n e s  
( B r i d g e w a t e r  Fm.). 
S e a  t o  S ,  v o l c a n i c  u n i t s  t o  N i n  mos t  p l a c e s .  
1 0  m 
10 m 

Gibbons  and  Downes, 1964;  ( N e l s o n  and  
D i s c o v e r y  Bay l a n d  s y s t e m s ) ;  G i l l ,  1967.  
C . O .  6 /86  
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Buloke 

36 
D e p o s i t i o n a l  
A l l u v i a l  p l a i n  and wide l u n e t t e s ;  d r a i n a g e  t o  n o r t h .  

Red d u p l e x ,  c a l c a r e o u s  and s o d i c .  

A l l u v i a l  p l a i n s ,  l u n e t t e s ,  c l a y  pans  and gypsum. 

S u r f i c i a l  sand and c l a y .  

Sheppar ton  Fm. ( p l a i n )  and Coonambidgal Fm. ( r i v e r  

c o u r s e s ) ;  Recent sed iment ,  l u n e t t e s  28,000 B.P. 

Avon and Avoca p l a i n s  t o  s o u t h  and eas t ,  Woorinen 

p l a i n s  t o  w e s t .  
150m 

20m 

S t r a n d e d  l a k e  d e p o s i t s ,  s o u r c e - b o r d e r i n g  dunes ,  g r a n i  

t o r s  a t  M t  Wycheproof. 

LCC, 1985 

CO 6/86 

Gredgwin 

37 
D e p o s i t i o n a l  
P l a i n  w i t h  minor r i d g e s  
Red c a l c a r e o u s  s o d i c  d u p l e x  s o i l s .  
C lay  p l a i n .  
C l a y  
Sheppar ton  Fm. and o c c a s i o n a l  r i v e r s  w i t h  Coonambidga. 
FM. ( less  t h a n  Buloke u n i t ) .  
Avoca t o  W ,  Loddon t o  E ,  bedrock h i l l s  t o  S. 

150m 
5m 
Ridges of P a r i l l a  Sand, l u n e t t e s ,  l a k e s ,  Ordov ic ian  
g r a n i t e .  

L C C ,  1983, B u t l e r  e t  a l . ,  1973 

CO 6/86 
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Loddon 

38 

D e p o s i t i o n a l  

Flood p l a i n  

S i l t y  g r a d a t i o n a l  s o i l s  

Broad a l l u v i a l  p l a i n  a l o n g  t h e  Loddon, many 

anas tomosing streams i n  n o r t h ,  and terraces i n  s o u t h .  

Alluvium 

Recent a l l u v i u m  (Coonambidgal Fm. c l a y  and s a n d )  o v e r  

T e r t i a r y  sed iments ;  Sheppar ton  Fm. on terraces i n  
h i g h l a n d s  t o  s o u t h .  

Bedrock around c o n f i n e d  v a l l e y s  t o  s o u t h ;  Gredgwin un 

t o  n o r t h .  

150m i n  h i g h l a n d s ,  100m i n  t h e  n o r t h .  
20m i n  s o u t h .  
A l l u v i a l  f a n s .  

LCC, 1983 
6/86 

Glenorchy 
39 
D e p o s i t i o n a l  

A l l u v i a l  p l a i n  
Red c a l c a r e o u s  dup lex  
A l l u v i a l  p l a i n  o f  t h e  upper  Wimrnera River  and 
t r i b u t a r i e s ;  many streams and b road  t e r r a c e s .  

Alluvium 

P l e i s t o c e n e  t o  R e c e n t  Sheppar ton  Fm. c l a y ,  s i l t  and 
sand ,  w i t h  f l o o d  p l a i n  o f  Coonambidgal F'm. c l a y  and 

sand.  
Mainly bedrock h i l l s ;  o t h e r  a l l u v i a l  u n i t s  t o  w e s t .  
200m 
1 Om 
I n c l u d e s  r i d g e s  of  Hard H i l l s  ( U n i t  4 5 ) .  

L C C ,  1 9 7 8  
CO 6/86 
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A v o n  

4 0  

D e p o s i t i o n a l  

A l l u v i a l  p l a n  
R e d  calcareous duplex 
C o m p l e x  a l l u v i a l  p l a i n s  associated w i t h  t h e  upper A v o n  
and t r i b u t a r i e s  
A l l u v i u m  
A l l u v i u m  - broad p l a i n  of Shepparton Fm. w i t h  

C o o n a m b i d g a l  Fm. a l ong  s t r e a m s .  

B e d r o c k  m a i n l y  t o  S and  E ,  a l l u v i a l  u n i t s  and Pa r i l l a  
Sand t o  W 

1 6 0 m  i n  headwaters, 1 5 0 m  b e l o w .  

5 m  
W o o r i n e n  Fm. dune  sands.  

L C C ,  1 9 7 8  
C O  6 / 8 6  

A v o c a  
4  1 
D e p o s i t i o n a l  

A l l u v i a l  p l a i n  
G r e y  b r o w n  calcareous clays 
A l l u v i a l  p l a i n  of t h e  upper A v o c a  
A l l u v i u m  
P l e i s t o c e n e  t o  R e c e n t  C o o n a m b i d g a l  Fm.  c lay  and  
s a n d ,  and  u p s t r e a m  terraces of P l e i s t o c e n e  
Shepparton Fm. 
B e t w e e n  B u l o k e  and G r e d g w i n  p l a i n s ,  w i t h  bedrock h i l l s  

t o  S 

1 8 0 m  
1 Om 
P a r i l l a  Sand r idges .  

L C C ,  1985  
C O  6 / 8 6  
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P y r e n e e s  
4 2  
E r o s i o n a l  

H i l l s ,  r i d g e s  
R e d  s h a l l o w  g rada t iona l  on steep slopes 
H i l l s  and r i d g e s  on P a l a e o z o i c  s lates etc .  
Fresh  rock t o  deep w e a t h e r e d  shale, k a o l i n  p r o f i l e s  
C a m b r i a n  shale and s ands tone ,  s la te  
A l l u v i a l  u n i t s  m o s t l y ,  w i t h  D u n o l l y  t o  E  

5 0 0 m  ( m a x i m u m  7 6 0 m )  

1 5 0 m  

C l i f f s ,  m i n o r  va l l eys  w i t h  a l l u v i u m  ( H a r d  H i l l s  

U n i t  4 5 )  

L C C ,  1 9 7 8  

CO 6 / 8 6  

K o r o n g  
4 3  
E r o s i o n a l  
Hills 

U n i f o r m  coarse sand on steep s lopes ,  red duplex over  
s i l i ca - r i ch  hard pan  on g e n t l e r  s lopes .  
G r a n i t e s  weathered t o  va r ious  depths  and  s t r i p p e d .  
H i l l s ,  v a l l e y s ,  t o r s  
G r u s  t o  variable dep th ,  up t o  lOOm 
G r a n i t e  and  g r a n o d i o r i t e ,  m a i n l y  L o w e r  D e v o n i a n .  

V e r y  var iable  
4 0 0 m  

1 0 0 m  
T o r s ,  m a j o r  peaks,  va l l eys ;  a l l u v i u m ,  s o m e  H a r d  H i l l s  
( U n i t  4 5 ) ;  t o  sou th  o u t l i e r s  of K o r o n g  U n i t  p ro jec t  
through basalt  p l a i n .  

L C C ,  1 9 7 8  

CO 6 / 8 6  
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Dunolly 

4 4  
E r o s i o n a l  

H i l l s  and r i d g e s  
Shal low r e d  g r a d a t i o n a l  on upper  s l o p e s ,  s o d i c  r e d  

d u p l e x  i n  d r a i n a g e  l i n e s .  

H i l l s  and r i d g e s  on d i s s e c t e d  P a l a e o z o i c  s e d i m e n t s ,  

ma in ly  s h a l e  and sands tone .  

Bare r o c k  t o  d e e p l y  k a o l i n i z e d  w e a t h e r i n g  p r o f i l e s  

t o  100m. 

Lower Ordov ic ian  s h a l e ,  s i l t s t o n e  and s a n d s t o n e ;  

c o n t a c t  metamorphism around g r a n i t e s .  
Very v a r i e d  

500m, v e r y  v a r i a b l e .  
80m 
Ridges on c o n t a c t  metamorphosed r o c k ;  i n c l u d e d  u n i t s  
a l l u v i u m  and co l luv ium,  Hard H i l l s  g r a v e l s ,  p a t c h e s  
of  g r a n i t e .  

L C C ,  1978; Douglas and Ferguson,  1976 ( f o r  deep  

w e a t h e r i n g ) .  
C .O.  6/86 

H a r d  H i l l s  

45 

Complex 
Terrace remnants ,  mesas, p l a t e a u s .  

Yellow-brown c l a y  s o i l ,  sometimes w i t h  g i l g a i .  
Remnants of  a n c i e n t  T e r t i a r y  a l l u v i u m  (pre-Deep 

Leads )  and i n t e r v e n i n g  a r e a s  of  bedrock o u t c r o p  
E a r l y  T e r t i a r y  s a n d s ,  and r e d  q u a r t z  g r a v e l s ,  
v a r i a b l y  d u r i c r u s t e d  w i t h  i r o n  and s i l i c a ,  and 
P a l a e o z o i c  r o c k s ,  v a r i a b l y  wea the red ,  o f t e n  
k a o l i n i z e d .  
E a r l y  T e r t i a r y  sands  and g r a v e l s ,  some p o s s i b l y  
Mesozoic 
P a l a e o z o i c  bedrock 

Top a t  200 t o  240 m 
50m ( b a s e  o f  u n i t  15 t o  50m above p r e s e n t  v a l l e y  
f l o o r s  . 
Q u a t e r n a r y  a l l u v i u m  of v a l l e y  f l o o r s .  
S t  Arnaud Deep Leads 1:100,000 1984 Geol Surv  V i c t  

D.M.E. 

King, 1985 
C.O.  6/86 
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Ararat 
4 6  
E r o s i o n a l  

H i l l s  

Yellow d u p l e x  s o i l s ,  s t r o n g l y  g r a d a t i o n a l  on s t e e p e r  

s l o p e s .  
Low h i l l s  w i t h  g e n t l e  s l o p e s  on P a l a e o z o i c  r o c k s  
V a r i a b l e  d e p t h  of  w e a t h e r i n g  o f  s la te ,  s h a l e ,  e tc .  
P a l a e o z o i c  (Cambrian?)  s h a l e ,  s a n d s t o n e ,  s late,  
Alluvium t o  N.Hamilton b a s a l t ,  Hard H i l l s  t o  w e s t .  
400m 

4 Om 
Contac t  a u r e o l e  r i d g e s ,  v a l l e y s ,  g r a n i t e  i n l i e r s .  

S t a v e l y  
47 
E r o s i o n a l / d e p o s i t i o n a l  complex. 
P l a i n s ,  h i l l s ,  r i d g e s  
P o d z o l i c ,  Red-yellow dup lex .  
Complex on Cambrian and o t h e r  r o c k s ,  i n c l u d i n g  
u l t r a b a s i c s .  
V a r i a b l e  w e a t h e r i n g  p r o f i l e .  
Cambrian u l t r a b a s i c s ,  and o t h e r  P a l a e o z o i c  r o c k s .  
Hamilton b a s a l t  and a l l u v i u m  ( o v e r l y i n g ) .  G r a n i t e  
i n t r u s i o n  
300m 

3  Om 

Duncan, 1982. 

CO 6/86 



UNIT NAME 
I D  

STYLE 

FORM 

SOIL 

DESCRIPTION 

REGOLITH 

GEOLOGY 

BOUNDARIES 
ELEVATION 

RELIEF 

LNDFMS-MINOR 

MAPS 
REFS 

INITIALS/DATE 

UNIT NAME 

I D  
STYLE 

FORM 

SOIL 
DESCRIPTION 

REGOLITH 

GEOLOGY 

BOUNDARIES 

ELEVATION 

RELIEF 
LNDFMS-MINOR 
MAPS 
REFS 
INITIALS/DATE 

Chatswor th  

48 
D e p o s i t i o n a l  

P l a i n s ;  r i d g e  and s w a l e  ( v e r y  subdued) .  

Red-yellow d u p l e x ;  buckshot  ( i n c i p i e n t  l a t e r i t e ) .  
I n l a n d  p a t c h e s  of  T e r t i a r y  w i t h  P l i o c e n e  beach r i d g e s  

Miocene and P l i o c e n e  sand ,  c l a y ,  m a r l .  Swamps i n  s w a l ;  
M o t t l i n g ,  i n c i p i e n t  l a t e r i t e  p r o f i l e .  
Miocene sand ,  c l a y ,  m a r l ,  o v e r l a i n  by P l i o c e n e  Moorabf 

Viaduct  Fm. sand and c l a y .  

Of ten  bounded by lava f lows  

100 t o  200m. 

10m. 

L C C ,  1976 

CO 6/68 

Muirhead 
49 
D e p o s i t i o n a l  
Swamps, p l a i n s ,  l u n e t t e s .  
A l l u v i a l  s o i l s .  P r a i r i e ;  o r g a n i c .  

Q u a t e r n a r y  complex behind dam c r e a t e d  when b a s a l t  
flowed a g a i n s t  S  end of  Grampians Range. Mainly 

swamp and l a k e .  
Alluvium and swamp d e p o s i t s  

Q u a t e r n a r y  a l l u v i u m  

Hamilton b a s a l t  and Grampians Group s a n d s t o n e .  

P a t c h e s  o f  Dundas t a b l e l a n d  and S t a v e l y  (Cambrian)  
u n i t .  
240m 

5m 
l u n e t t e s  

S i b l e y ,  1967; L C C ,  1979 
CO 6/86 
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S c o t t s  Creek 

50 
E r o s i o n a l  

D i s s e c t e d  p l a t e a u  

Mot t l ed  ye l low and r e d  g r a d a t i o n a l  s o i l  w i t h  i r o n s t o n  

on remnants ;  d u p l e x  on s l o p e s .  

P l a t e a u  capped by P l i o c e n e  sed iments  w i t h  beach r i d g e ,  

which caused p a r a l l e l  streams t o  form, now i n c i s e d  i n  

u n d e r l y i n g  T e r t i a r y  r o c k s  
T e r t i a r y  sand and m a r l ,  d e e p l y  weathered  

P l i o c e n e  Moorabool Viaduct  Fm. w i t h  beach r i d g e s  o v e r  

Miocene Heytesbury  Group sand ,  l i m e s t o n e  and marl. 
B a s a l t  o r  o t h e r  T e r t i a r y  u n i t s  

160m 
4 Om 
L a n d s l i d e s .  

P i t t ,  1981; LCC, 1976. 

CO 6/86 

Timboon 
5 1  
E r o s i o n a l  
Low h i l l s  
G r a d a t i o n a l  and dup lex  s o i l s .  
Lowlands w i t h  h i l l s  on T e r t i a r y  s e d i m e n t s ,  and major  

v a l l e y s .  
Shal low weathered  m a r l  and l i m e s t o n e .  
Miocene Heytesbury  Group l i m e s t o n e  and m a r l .  
The sea o r  P o r t  F a i r y  u n i t  t o  t h e  s o u t h ;  Chatswor th ,  
S c o t t s  Creek,  Hamilton b a s a l t  t o  t h e  n o r t h .  
80m 
4 Om 
Some s t e e p - s i d e d  v a l l e y s ;  a l l u v i a l  f l a t s  i n  main 
v a l l e y s .  

LCC, 1976 
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Beech 

52 
E r o s i o n a l  

P l a t e a u  
Brown g r a d a t i o n a l .  

P l a t e a u  on Cre taceous  r o c k s  

Weathered s h a l e ,  etc.  
L .  C r e t a c e o u s  Otway Group l i t h i c  s a n d s t o n e  and s h a l e .  
A i r e  u n i t  ( d i s s e c t e d  p l a t e a u )  

520m 

2 Om 
L a n d s l i d e s .  

P i t t ,  1981 

CO 6/86 

A i r e  

53 
E r o s i o n a l  
S t e e p  s l o p e s  
Yellow t o  Brown g r a d a t i o n a l  s o i l s ,  d u p l e x  n e a r  c o a s t .  
S t e e p  s l o p e s  on C r e t a c e o u s  r o c k s ,  d i s s e c t i n g  o l d  
p l a t e a u .  
D i s i n t e g r a t i n g  C r e t a c e o u s  s e d i m e n t s ,  weathered  t o  
s e v e r a l  m e t r e s ,  even on s t e e p  s l o p e s .  
L .  C r e t a c e o u s  Otway Group l i t h i c  s a n d s t o n e  and s h a l e .  
Beech p l a t e a u  above.  O t h e r  T e r t i a r y  u n i t s  a t  b a s e .  
480m. 
200m. 
L a n d s l i d e s ,  c o a s t a l  c l i f f s  and s h o r e  p l a t f o r m s .  

P i t t ,  1981; LCC,  1976. 
CO 6/86 
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Bunker  
5 4  
E r o s i o n a l  

H i l l s  

Leached  g r e y  s a n d ;  y e l l o w  g r a d a t i o n a l  s o i l ;  l a t e r i t e  
p l a t e a u  r e m n a n t s  . 
Modera t e  h i l l s ,  m a i n l y  on P a l a e o c e n e  r o c k s .  

Sha l l ow-wea the red  s a n d ,  g r a v e l  a n d  c l a y .  

L. T e r t i a r y  (Palaeocene-Eocene-Oligocene) W a n g e r r i p  
Group s a n d s t o n e ,  c o n g l o m e r a t e ,  c l a y .  

A i r e  ( C r e t . )  t o  S ,  S c o t t s  C r e e k  a n d  A n g l e s e a  

( T e r t . )  t o  N. 
240m. 
40m. 
A l luv ium a l o n g  G e l l i b r a n d  River ;  O l d e r  V o l c a n i c s .  

P i t t ,  1981;  LCC, 1976 .  

CO 6 /86  

A n g l e s e a  
5 5  
E r o s i o n a l  

H i l l s  a n d  p l a i n s  
M o t t l e d  r e d  a n d  y e l l o w  d u p l e x  s o i l s  w i t h  i r o n s t o n e ;  

g r a d a t i o n a l  s o i l s .  

H i l l s  and  p l a i n s  on m o d e r a t e  t o  f i n e  g r a i n e d  T e r t i a r y  

s e d i m e n t s .  Remnants o f  l a t e r i t e  p l a t e a u .  
L a t e r i t e  i n  p a r t ;  w e a t h e r e d  t o  several metres. 
P l i o c e n e  Moorabool  V i a d u c t  Fm. s a n d  a n d  c l a y .  

O t h e r  T e r t i a r y  a n d  Q u a t e r n a r y  u n i t s .  
160m. 
40m. 
E x t e n s i v e  a l l u v i u m  a l o n g  t h e  Barwon R i v e r ,  a l l u v i a l  

terraces. 

P i t t ,  1981 ;  LCC, 1976 .  
CO 6 / 8 6  
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Beeac  

56 

D e p o s i t i o n a l  
P l a i n s  

G r a d a t i o n a l  s o i l s  on a l l u v i u m ;  s a l i n e  a r o u n d  l a k e s ;  

some calcareous s o i l s ,  R e n d z i n a s ;  B l a c k  c l a y s .  

Q u a t e r n a r y  s e d i m e n t s  and  l u n e t t e s  on f o r m e r  e x t e n t  o f  

Lake  C o r a n g a m i t e  ( L a k e  C u r r e y )  

S u r f i c i a l  a l l u v i u m  over Q u a t e r n a r y  l a k e  s e d i m e n t s ;  

l u n e t t e  s e d i m e n t s .  

Q u a t e r n a r y  t o  r e c e n t  a l luv ium a n d  l u n e t t e s  over 
Q u a t e r n a r y  l a k e  s e d i m e n t s  

B a s a l t  t o  N ,  T e r t i a r y  u n i t s  t o  S .  

100m. 

10m. 
Some r i v e r  a l l u v i u m  i s  i n c l u d e d  i n  t h i s  u n i t  

C u r r e y ,  1964;  LCC, 1976.  

CO 6 /86  

Lawry 
57 
D e p o s i t i o n a l  
Dunes and  s a n d  p l a i n .  
Red-yel low t o  brown c a l c a r e o u s  s a n d y  s o i l s ,  u n i f o r m  
t e x t u r e .  
C o a s t a l  d u n e s  n e a r  Cape Otway, i n c l u d i n g  c l i f f - t o p  
d u n e s .  
Q u a t e r n a r y  s a n d .  
Q u a t e r n a r y  s a n d  
S e a .  C r e t a c e o u s  o r  T e r t i a r y  u n i t s  
80m. 

5m. 

P i t t ,  1981;  LCC, 1976 ,  

CO 6 /86  
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