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EXPLANATORY NOTES 

ON THE 

~~~~N~~ 1:250 G O O  GEOLOGICAL SKEET 

WESTERN AUSTRALIA 

The Gunanya 1:250 0 0 0  Shee t ,  23'51-4 of t h e  I n t e r n a t i o n a l  

Series, i s  bordered by l a t i t u d e s  23'0G'S and 24°00 'S,  and 

l o n g i t u d e s  l2l030'E and 123°G0'E. 
Capricorn (approximate l a t i t u d e  2 3 O 2 6 '  ) and l i e s  i n  the 
Eas te rn  Land Div i s ion  of  Western A u s t r a l i a .  it is named from 
Gunanya Spr ing  (approximate l o c a t i o n  2 3  5 ' S I  122"43 ' E )  which 
occur s  n e a r  t h e  s o u t h e a s t e r n  end of t h e  McKay Ranges, T h e  

s p r i n g  w a s  f i r s t  noted by Hann i n  1 8 9 7 ,  and a d-escr ip t ion  was 
given i n  Ta lbo t  (19l .O) who r e f e r s  t o  it as Gunanyu Spring.  

An unsuccess2ul  a t t empt  was made i n  t h e  p r e s e n t  survey t o  re- 
locate t h e  s p r i n g .  

I t  s t r a d d l e s  t h e  Trop ic  of 

The r eg ion  i s  uninhabi ted  al though many cave p a i n t i n g s  

and s t o n e  arrangements p o i n t  t o  ear l ie r ,  a b o r i g i n a l  habitation, 
C a t t l e  grazincJ has  extended as f a r  e a s t  as t h e  j u n c t i o n  of 

Savory and Boondawari Creeks. 

Vehic le  access i s  r e s t r i c t e d  t o  four-wheel d r i v e  u n i t s .  

The o l d ,  graded t r a c k  from Talawana H~rnestead t o  Windy Corner 

v i a  Karara W e l l  ( W e l l  2 4  of t h e  Canning Stock Route) crosses 
t h e  n o r t h e a s t  corner  of t h e  area. A t o r t u o u s  but. well-defined. 

four-wheel-drive t rack  roughly fol lows t h e  o l d  Cmning  Stock 
Route p a s t  Well 1 6  t o  t h e  Durba H i l l s *  From K i l l a g u r r a  
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Spr ing  i n  t h e  Durba R i l l s ,  a f a i n t ,  sandy t r a c k  can be fol low- 

ed w i t h  d i f f i c u l t y  northwards around t h e  wes tern  margin of 
Lake ~ ~ s ~ p p o i n t m ~ ~ t ~  thence  n o r t h e a s t  t o  j o i n  t h e  TaLaviana t o  
Windy Corner t r a c k  nea r  I . J e l l  2 3 .  Another  t r a c k  ex tends  east- 
wards from Robertson Range hbmestead on t h e  a d j o i n i n g  

Robertson l:250 G O O  Shee t ,  to t h e  j u n c t i o n  of Savory and 
Boondawari Creeks e During t h e  p r e s e n t  survey a v e h i c l e  
t r a v e r s e '  was made from the Durba Hills west-northwestwards 
t o  t h e  Boonda.~?ari-Sav~ry Creek j u n c t i o n ,  

The Gunanya mapping w a s  p a r t  of a helicopter-mapping 

p r o j e c t  i n  August-SepteePnber 1975 which covered. t h e  F ro te ro -  
z o i c  t e r r a n e s  of seven 1 : 2 5 0  000  scale s h e e t s ,  The Gunanya 

Shee t  w a s  mapped mainly f r o m  a h e l i c o p t e r  (11- days ,  28 hours  

f l y i n g ,  7 0  s t o p s ) .  Vehic le  t r a v e r s e s  were c a r r i e d  o u t  a long  
a l l  t racks,  and a ground t r e v e r s e  w a s  made over  t h e  m e t a m o r -  
p h i c  rocks  i n  t h e  McrKay Ranges. 

Geological  d a t a  w a s  p l o t t e d  on a i r  photographs,  at an 
approximate scale of l :80 000, flown i n  1 9 7 4  by t h e  Cormon- 
weal th  Department of I n t e r i o r .  

PREVIOUS INVESTIGATIONS 

The i n i t i a l  i n v e s t i g a t i o n s  on t h e  Gunanya Sheet  w e r e  
c a r r i e d  o u t  by e x p l o r a t i o n  p a r t i e s  endeavouring t o  cross t h e  
d e s e r t  r eg ions  of  Western A u s t r a l i a .  I n  1876, E r n e s t  G i l e s ,  

on h i s  r e t u r n  journey t o  South A u s t r a l i a ,  passed a long  t h e  

southern  boundary of  t h e  s h e e t .  Lawrence A. Wells ( 1 9 0 2 ) ,  

l e a d e r  of  t h e  C a l v e r t  S c i e n t i f i c  Explor ing Expedi t ion ,  c ros sed  

t h e  s o u t h e a s t  co rne r  i n  1896. H e  l o c a t e d  and named a number 

of prominent topographic  f e a t u r e s  such as S i r  Fowell Readland, 

Russel Mead and C a l v e r t  Range, b u t  f a i l e d  t o  observe Lake 
Disappointment. However, s h o r t l y  a f t e r ,  i n  A p r i l  189'9, F . R .  

Hann, s ea rch ing  f o r  p a s t o r a l  l a n d ,  d i scovered  t h e  northwest  
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corne r  o f  Lake Disappointment. A proposed s tock - rou te  from 
Wiluna t o  H a l l s  Creek was surveyed through t h e  r eg ion  by 
Canning i n  1 9 0 6 - 1 9 0 7 .  

The f i r s t  g e o l o g i c a l  oBs.ervations were made by Ta lbo t  

( 1 9 1 0 ,  1 9 2 0 )  who accompanied Canning's we l l - s ink ing  p a r t y  

a long  t h e  s tock  r o u t e  i n  1908-1909. Erfe noted t h e  i s o l a t e d ,  

sandston'e h i l l s  of t h e  Durba and D i e b i l  areas, and commented 
on t h e  metamorphic rocks  and s t r u c t u r e  of t h e  McKay Range. 

# Kidson (i92L) c a r r i e d  o u t  a magnetic survey a long  t h e  

Canning Stock Route i n  1 9 1 4 ,  as p a r t  of an Aus t ra l ia -wide  

survey f o r  t h e  Carnegie I n s t i t u t e  of Washington. 

Because t h e  rock success ion  was acknowledged t o  be 

Precambrian, t h e  s h e e t  was n o t  inc luded  i n  t h e  surveys  of  
t h e  a d j o i n i n g  Phanerozoic Canning Basin by o i l  companies and 

t h e  Bureau of Mineral  Resources du r ing  t h e  1 9 5 0 ' s  and e a r l y  
1 9 6 0 ' s  (Traves and o t h e r s  1957; Veevers and W e l l s  1961). 
Hence t h e  1 9 7 5  f i e l d  mapping r e p r e s e n t s  t h e  f i r s t  sys t ema t i c  

g e o l o g i c a l  i n v e s t i g a t i o n  of  t h e  s h e e t .  

CLIMATE, VEGETATION, PHYSIOGRZciPHY 

There are no me teo ro log ica l  s t a t i o n s  on the s h e e t ;  

however, t h e  a r e a  would be c l a s s i f i e d  as d e s e r t  having a 
summer r a i n f a l l  (Beard and Webb, 1 9 7 4 ) .  The average r a i n f a l l  

i s  about 200 mm, m o s t  o f  which f a l l s  i n  t h e  summer and is  t h e  

product  o f  t r o p i c a l  c y c l o n i c  a c t i v i t y .  Winter r a i n s  are 
g e n e r a l l y  l i g h t .  

T h r e e  main groups o f  v e g e t a t i o n  have been d i s t i n g u i s h e d  
'(Beard and Webb, 1 9 7 4 ) .  The m o s t  c h a r a c t e r i s t i c  group, a 
mixed-shrub s t e p p e  of A c a c i a ,  Hakea and G r e u i l l e a  spp. w i t h  
s p i n i f e x  ( I ' r i o d i a  p u z g e n s  and Plectrachne s e h i n z Z i ) ,  grows on 
t h e  e x t e n s i v e  sand-dune count ry  e The g e n t l y  s l o p i n g ,  l a r g e l y  
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dune-free sandp la in  a r e a s ,  which occur  on t h e  wes t e rn  s i d e s  
of prominent h i l l s  bear a shrub  s t e p p e  0 2  A c a c i a  and Ilakea 

spp. w i t h  a d i f f e r e n t  s p i n i f e x  (T22iodia b a s e d o u i i )  The 
t h i r d  and m o s t  r e s t r i c t e d  group i s  a g r a s s  s t e p p e  of  s p i n i f e x  

( T r i o d i a  spp,) on t h e  rocky h i l l s  and. r anges ,  

EucaZyp2us spp. p a r t i c u l a r l y  Desert BZoodwood, a r e  

widely s c a t t e r e d  over  t h e  sand-dune coan t ry  e River gums 

(Eucalyptus c a m a Z d u Z e n s i s )  occur  along t h e  Savory Creek west 
o f  t h e  McFadden Ranges and around permanent s p r i n g s .  Desert 

oaks ( C a s u a r i n a  d e c a i s s n e a r a )  are cormon i n  in te rdunal .  f l a t s  

w e s t  of Lake Disappointment and alsa a long  c a l c r e t e d ,  draiizicje 

l i n e s  The margins of Lake DisappoinLzent t h e  lower r eaches  

of Savory Creek, and t h e  s a l t  l a k e  coun t ry  west of  t h e  
McFadden and D i e b i l  M i l l s  suppor t  samphire communities. 

1 

The s h e e t  l i e s  i n  t h e  Sandridge o r  Sandland Div i s ion  as  

de f ined  by J u t s o n  ( 1 9 5 0 ) .  However it i s  u n c e r t a i n  which 
d e s e r t  reg ion  t h e  area belongs.  H i s t o r i c a l l y  it i s  regarded  
as p a r t  of t h e  Gibson Desert. However, i t s  s u p e r f i c i a l  

d e p o s i t s  are n o t  t y p i c a l  of t h e  main Gibson Desert f u r t h e r  
east  (which i s  a s tony  d e s e r t  w i t h  a l a t e r i t e  s u r f a c e ) ,  b u t  

s imi la r  t o  t h o s e  of t h e  Great  Sandy Desert t o  t h e  n o r t h .  
This  anomaly has  been po in ted  o u t  by Beard ( 1 9 6 9 1 ,  who a rgues  
i n  favour  of a new name, L i t t l e  Sandy Desert,. f o r  t h e  Gunamya 

area and a d j a c e n t  sand-dune count ry  t o  t h e  sou th  and west. 

Desert sand-dune and p l a i n  coun t ry ,  rocky i s l a n d - h i l l s ,  

and s a l t - l a k e  country a r e  t h e  t h r e e  main phys iographic  t y p e s  

(E'ig.1). 

Lake Disappointment i s  a s a l t  l a k e  or p l a y a ,  which 

covers  an a r e a  oE about  1 5 0 0  km2 and l i e s  about  324  m above 
sea l e v e l .  All c a l c r e t e d  d ra inage  l i n e s ,  a s  well as t h e  

p r e s e n t  day Savory Creek and o t h e r  ephemeral c r eeks  f low 
towards Lake Disappointment,whichr i n  t h e  e a r l y  TertAary , 
emptied eas twards  around t h e  n o r t h e r n  end of t h e  Runton 
Ranges e 

- 4 -  



~ U ~ ~ ~ Y A  SHEET SF 91-14 
10 0 10 20 30 4 0 k m  

REFERENCE 

Saline lake,playa - E p h m e r a l  drainage 

Lake country 

Calcrete in palaeodrainage lines 

Island hills. nialor ou tc rop  *!Vi Rockhole 

---4 Inferred f'ov$ paiaeodravage 

-400- Topog ,apS ic  con tour  i n  metres 

e 7 Spring 

Canning Stock Route Well 
C5h;ho 10 

Desert sand ti'?// 



). 

Savory Creek can be d iv ided  j-nto two domains. Before 

e n t e r i n g  s a l t - l a k e  count ry  west of t h e  MzFaddlen Ranges I it 
has a wel l -def ined ,  braided: channel  i n c i s e d  t o  a dep th  20  in 
i n  p l a c e s ,  and con ta in ing  t h i c k  v e g e t a t i z n  and gools of rela- 
t i v e l y  f r e s h  water e Between t h e  McFadden Ranges and Lake 
Disappointment,  t h e  c reek  d i v i d e s  i n t o  s e v e r a l  widely 
s e p a r a t e d  s a l i n e  channels  ~p t o  1 0  metres deep,  which 
s u p p o r t  l i t t l e  v e g e t a t i o n  a sa r t  Erom samphire communities. 

A nor th - t r end ing  zone of s a l t  and c l a y  pans,  l u n e t t e  

dunes l  and kopi d e p c s i t s ,  occu r s  west of t h e  I i i e b i l  H i l l s  

and t h e  McFadden and McMay Ranges. 

P r o f i l e s  s agges t  t h a t  t h e  s a l t  lakes are  m i g r a t i n g  t o  
t h e  ea s t .  Fresh bedrock occur s  on t h e  e a s t e r n  s i d e  sf Lake 

Disappointment whereas e x t e n s i v e  kopi  and sand-buried l a k e  
d e p o s i t s  f r i n g e  t h e  wes tern  margim, Low breakaways also 
occur  n t h e  wes tern  s i d e  of t h e  McFadden Ranges, The easter- 
l y  m i g  a t i o n  of t h e  s a l t  l a k e s  i s  c o n t r a r y  t o  t h a t  i n  t h e  
Eastern': Go ld f i e lds  r eg ion  and t h e  S a l i n a l a n d  Div i s ion  i n  

g e n e r a l ,  where it has been sugges ted  t h a t  t h e  s a l t  Zdkes 

m i g r a t e  west.-northwestward ( J u t s o n ,  1 9 5 0 )  e 

4 
The i s l a n d - h i l l s  and most ou tc rop  a r e a s  a r e  rocky and 

d i s s e c t e d .  Maximum r e l i e f  of 2 0 0  m i s  a t t a i n e d  i n  t h e  McKay 
Ranges and Durba EIills. Scarps  are c o m ~ o n  0x1 t h e  w e s t e r n  
sides of prominent h i l l s ,  f o r  example t h e  Durba H i l l s  and 

t h e  unnaned h i l l s  eas-t of  t h e  Boondawari-Savory Creek junc- 
t i o n .  I n  c o n t r a s t ,  t h e  e a s t e r n  s i d e s  a r s  bu r i ed  i n  wind- 

blown sand. 

The b u l k  of t h e  area i s  covered w i t h  wind-blown sand. 

The dunes a r e  predominantly s e i f  o r  l o n g i t u d i n a l  dunes which 

t r e n d  between 270° and 300O. They range from 3 m t o  35 m in 
h e i g h t  and are  spaced as  many as 4 p e r  k i lome t re .  I n d i v i d u a l  

dunes may be tip t o  20 km long. Simple, and c h a i n ,  longi t t i -  
d i n a l  dunes occur ,  and both t y p e s  cornrnonly l i n k  up  a long  

s t r i k e ,  Extensive net-dune complexes generabl-y occupy 
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h 
dra inage  depres s ions .  The o r i g i n  of t h e  dunes has  been 

d.iscussed by Veevers and Wells ( 1 9 6 2 )  and Crow (19715) 

REG I ONAL S E TT IN G 

The Gunanya Sheet  i n c l u d e s  p a r t s  of 3 . -  LWO t e c t o n i c  u n i t s  

of t h e  Western A u s t r a l i a n  S h i e l d ,  t h e  Pa te r son  Province  and 

t h e  Bangemall_ Bc?sin (Pig.2) These terms w e r e  i n t roduced  by 
D a n i e l s  and E-iorditz !1963), b u t  t h e i r  .boi?ndaries have been 
cons ide rab ly  modified fo l lowing  t h e  r e c o g n i t i o n  of  t h e  

Yeneena Group (Willianis and o the r s ,  1976). 

The Pa terson  Province now i n c l u d e s  both  theRudal1 Meta- 

morphic Complex and t h e  Yeneena Group, The Yeneena Group i s  
a t h i c k ,  s t r o n g l y  folded, Middle o r  Lower P r o t e r o z o i c  sedi- 
mentary sequence which unconforrnably o v e r l i e s  t h e  metamorphic 

basement . 

Rocks of t h e  Bangemall Group occupy t h e  wes te rn  t w o -  
t h i r d s  o f  t h e  s h e e t ,  and an  i n f e r r e d  unconformity between 

t h e s e  rocks  and t h e  Yeneena Group i s  taken  a s  t h e  nor th-  

e a s t e r n  boundary of  t h e  Bangemall Basin (Williams and 

o thers , .  1 9 7 6 ) .  

The s t r a t i g r a p h y  of t h e  s h e e t  i s  swiimarized i n  Table  1. 

PATERSON PROVINCE 
- 

RUDALL METAMORPHIC COfiIPEEX 

Metamorphic rocks ,  which form p a r t  of t h e  Rudal l  

Metamorphic Complex (Chin and o t h e r s ,  i n  p r e p . )  I are  exposed 
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~ o c k  u n i t  
and. symbol 

Lithology -we ness  
Im I 

Remarks 

Q1 Clay, s i l t ,  sand, ?20  Poorly consol idated , lacus-  I I  
I I  
1 1  
I I  gflsUIrn t r i n e ,  s a l i n e  
I I  
I t  
I t  
I I  Qs S i l t ,  sand, kopi ?20 Poorly consol ida ted ,  mixed 
I 1  
I I  e o l i a n  and l a c u s t r i n e  
I I  
I I  
1 1  
I t  Qa Clay, s i l t ,  sand, ? 2 0  Poorly consol ida ted ;  a l luv -  
I 
I grave l  iurn confined t o  l a r g e r  creek 
' 2  systems 

QC S i l t ,  sand, grave l  ? 2 5  Poorly consol idated and t a l  

i %  poorly so r t ed  colluvium iz- 
; E L  c ludes  t i i l u s ,  Low slope 
I I  depo s i t s  

I *  I E  

I 

I 1  
I I  

I 
I QP Sand, pebbles ?LO Poorly consol idated , eo1 kaii 
I 

sand , mixed with in te rdunai  
occurrence of i rons tone  0 1  

N I  
G I  pebbles  der ived from undcr- 
Z I  
t i  I l y i n g  soil p r o f i l e .  A l a g  
& I  
U I  

I 
I 

I t  

: : I  

depos it 

Red quartz  sand ? 3 0  Poorly consol idated eo l ia i ,  
sand 

~ Qs I 
I 
I 
I 
I 

1 

I 

I 
1 
I 

I 

I 

1 
I 

I 

I Czk Ca l c r e  t e  ? 2 0 Moderately t o  we 11- consol i- 
I dated l imestone i n  old 
I drainage 1 i n e s  

I czc Hardpan, c l a y ,  s i l t ,  ?15 Moderately consnlidaced, ex- ' 

1 sand and pebbles posed i n  incised banks of 
I Savory Creek, crude bedding 

C z l  P i s o l i t i c  i rons toce ,  1 3  Over l ies  deep weathered bed-- 
nodular,  cavernous rock; well cemented d u r i c r u s t ,  
l a t e r i t e  inc ludes  some s i l c r e t e  

I 
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TABLE 1 CONT'D 

Thick- 
Rock u n i t  

slge and symbol 
L i t  hol og q' ness  Remarks 

--- I_ ._ (m) I__ 

I I  
I !  100 Durba Quartz san5stone, 

Sandstone t h i n  basal conglo- 
13 s m e r a t e  

f $ McFadden Quartz a r e n i t e ,  I OrJO 
I 

I 
I 2 0 Sandstone quartzose wecke and 
I N4-m f e l d s p a t h i c  wacke , 
' l a "  common granale-  
t z g  bearing and pebble 
; x $  cong Lome ra te  
I I "  
I I P )  
I 
I I 
I I 

I I 

I I 

I 
1 
I 

1 : :  

1 000 I I I Calyie  Quartz a r e n i t e ,  
I c. I Sandstone minox conglomerate, 
I l l  m y  sha le  and s i l t s t o n e  

I !  Karara Beds S i l t s t o n e ,  sand- - 
I 

E K  :: ('. 

2 
0 
N I  

I 

s tone  , conglomerate 

w 
E-c 
0 1  Yeneeria Quartz sandstone, 

sha l e ,  s i l t s t o n e  , d l  
P I 1  Group 

I 
I . BY congl omerate, minor 
1 l-. 
I dolomite 
I 1  
I I  
I I  
I 1  
I 
I 
I 

I I  
I I  Metamorphic 
I 
t u  Comp 1 ex 
I -4 
I O  Bg, a i ,  Bn 
I N  
6 0  
I &  
I a) b. Gneiss 

3 000 

I Rudall  a. Quar t z i t e - sch i s t  ? 

9 

Marine ; unconformable on 
McFadden Sandstoile of t h e  
Bangemall Group 

Shallow marine f a c i e s  equl- 
va l en t  t o  Calyie  Sandstone; 
unconfornahle 011 Yezieena 
Group; calcareous s i l t s t o n e  
i n  lowest exposure; very  
l a r g e  cross-bed sets, up tc 
16 m t h i c k  

Deep-water maxinc; fac ies  
equlvde:it: of r",cE'adden 
Sandstone 

IvIa.rine unconformable on 
Yeneena Group and R ~ d a . 1 1  
Metamorphic Complex Deforr,ed 
by D4 only  

Marine; unconformable on 
Rudall Metamorphic Complex. 
Lower u n i t s  show low-graclie 
reg iona l  dynamic metamor- 
phism i n  the  McKay Range. 
Deforned by 03 and D 4  

Unconformable on o l d e r  
gne i s s  u n i t .  Greenschis t  
metamorphism d2formed by 0 2  I 

overprinked by D3 and D 4  

Subjected t o  high grade 
metamorphism during Dl 
followed by  greensch i s t  
re t rograde  metamorphism and 
tcataclast ic  deformation 
dur ing  D 2 ;  l a t e r  f o l d i n g  and 
c renu la t ion  by D3 and D 4  



&- 

i n  t h e  core of t h e  McKay Range A n t i c l i n e  and i n  t h e  north-  

e a s t e r n  co rne r  of t h e  s h e e t  * T h e  metamorphic rocks  comprise 
a g n e i s s i c  u n i t  and a younger group of q u a r t z i t e  and sch is t . .  

Both u n i t s  a r e  Lower, o r  possibl .y ,  Middle P r o t e r o z o i c ;  and 
some o f  t h e  o r i g i n a l  rock sequences may have been Archaean, 

The gnel'.ssic rocks c o n s i s t  mainly of medium-grained, 

composi t iona l ly  banded, q u a r t z - m i @ r o c l i n e - b i o t i t e  g n e i s s  ( 

which i s  comionly p i n k i s h  g rey ,  I n  t h e  extreme n o r t h e a s t  

co rne r  of t h e  s h e e t  t h e r e  i s  a s m a l l  amount o f  maf ic  g n e i s s ,  
(Rna) I--" composed of  horn5lende,  p l a g i o c l a s e  and, i n  p l a c e s ,  

g a r n e t ,  Banded quar tz -magnet i te  rock o r  metamorphosed, banded 
i ron-formation ( B i m )  ___. occurs  i n  t h e  san'i~? area, These rocks  

have a wel l -def ined  g n e i s s i c  f c l i a t i o n .  T h e  g n e i s s i c  group 

has subsequent ly  undergone r e t r o g r a d e  metamorphism which, in 
t h e  Enb rocks ,  has commonly r e s u l t e d  i n  t h e  format ion  of 
muscovite and se r ic i te ,  

Th .  younger group of metamorphic rocks  c o n s i s t s  of \ 
whi te ,  n?edim-grained, frtaggy, laminated q u a r t z i t e  ( 

micaceous q u e r t z i t e  and quartz-muscovi te  s c h i s t  ( 

quar t z -b io t i t e -muscov i t e  sch i . s t  ( B . 3 )  which c o n t a i n s  3 0 - 2 0  

p e r  c e n t  b i o t i t e .  Tourmaline i s  a common accessory  and some 
s c h i s t s  have a n d a l u s i t e .  A l l  t h e s e  rocks  have a w e l l -  

de f ined  s c h i s t o s i t y  i n  hand s p e c b e n ,  arid t h i s  is frequent1.y 

c r e n u l a t e d .  The q u a r t z i t e - s c h i s t  group has  been metamorphosed 

under cond i t ions  of middle g r e e n s c h i s t  t o  l o w e r  amphibol i te  

f a c i e s ,  This prograde metamorphism occurred  a t  t h e  same 

t i m e  as t h e  r e t r o g r a d e  metamorphism of t h e  o l d e r  g n e i s s i c  

g r  o'up 

YENEENA GROUP 

On t h e  a d j a c e n t  Rudal l  1 :250  0 0 0  Shee t ,  t h e  Yeneena 
group has  been d iv ided  i n t o  four format ions ;  t h e  b a s a l  Coolbro 

Sandstone, and t h e  ove r ly ing  Eixoadhurst Choorum and Isdell. 
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Formations (Chin and otkiers i n  p rep  a ) e Equiva len t  rocks  

t h e  Gunanya S h e e t  ou tcrop  d i scon t inuous ly ;  which p r e v e n t s  
u se  of  fo rma t iona l  names on t h e  Gu.nanya Shee t ,  

The Yeneena Group occupies  t h e  e a s t e r n  t h i r d  of t h e  
s h e e t  I t  outcrops  prominent ly  i n  t h e  MeKay Ranges where 

On 

t h e  

t h e  
fo lded  unconf ormity w i t h  t h e  unde r ly ing  Rudall metantorphic 

complex i s  well exposed, The b e s t  s e c t i o n  of t h e  Yeneena 
Group occur s  i n  t h e  McKay Ranges where a b a s a l  conglomerate  

and sands tone  u n i t  up t o  250 m t h i c k ,  l i e s  unconformably 
w i t h  a s o u t h e r l y  d i p  of 3 G 0  on q u a r t z i t e s  and quartz-mica 

s c h i s t s  of t h e  Rudall  Metamorphic @ompl.ex The conglomerate 

i s  poor ly  s o r t e d  and c o n t a i n s  c l a s t s ,  ranging  from pebb les  t o  
l a r g e  cobb les ,  seis i n  a micaceous sandy ma t r ix ,  The c l a s t s  
are l o c a l l y  de r ived  from t h e  quartz-mica schist and q u a r t z i t e ,  

The u n i t  is  possibly e q u i v a l e n t  t o  t h e  b a s a l  Coolbro Sand- 

s t o n e  of the  R u d a l l  Shee t .  

The conglomerate i s  o v e r l a i n  conformably by a sequence 
n o t  no re  t h a n  250 rn t h i c k ,  of p u r p l e ,  blocky,  micaceous s i l t -  
s ton? ,  sandy s i l t s t o n e  and s h a l e ,  Thin i n t e r b e d s  of fine- 
g ra ined  micaceous sands tone  are  also p r e s e n t .  Thin s i l t s t o n e -  

s h a l e  u n i t  p o s s i b l y  correlates  w i t h  t h e  Rroadhurst  Formation, 

It i s  o v e r l a i n  conformably by a sequence i n  excess of 
2 500 m, of in te rbedded  medium- t o  coarse-gra ined ,  flaggy o r  
thick-bedded q u a r t z  sandstone and quar tz -pebble  conqlomerate 

Cross-bedding i s  a comnoii f e a t u r e  of t h e  sends tone  u n i t s .  

Rai?dom, s i l i c e o u s  ve in ing  and s m a l l  m ic ro - fau l t s  have been 

found i n  t h e  sandstone u n i t s  o f  t h e  McKay Range and i n  
s c a t t e r e d  exposures n o r t h e a s t  of t h e  McFadden Range. 

Well-bedded, f i n e  t o  medium-grained, massive o r  f k g g y  

sands tone  occur s  a t  Terrace H i l l  and i n  t h e  Lady V i c t o r i a  

H i l l s .  Ripple  marks, b o t h  d i r e c t i o n a l  and n o n - d i r e c t i o n a l  

are more common than  cros s-bedding I The c o a r s e  sands tone  
u n i t s  c o n t a i n  bands of c l a y  and s i l t s t o n e  p e l l e t s ,  
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The S i r  Fowell Headland c o n s i s t s  cf purple, micaceous 

s i l t s t o n e  and shale I in te rbedded  w i t h  it7hite I flaggy c?r t h i c k -  

bedded I f i n e  t o  medium-grain.ed sands tone .  A rhl7thm.i.c sequelice 

was observed i n  a c l i f f  i n  t h e  easSern s i d e  o f  t h e  headIam3. 

Purp le  s h a l e  passes upwards t o  siltstone, t h e n ,  t o  w h i t e ,  

f i n e -  t o  coarse-gra ined  sandstorie,  and then  a g a i n  to p u r p l e  
s h a l e  This  sequence i s  r epea ted  Ripple marks a r e  coi.x~on. 
i n  t h e  s i l t s t o n e ,  and cross-bedding OCCUI.-S i n  t h e  sands tone .  

S i m i l a r  sequences a r e  found in t h e  out I . i e rs  of t h e  Runton 
Range eas t  of Lake Disappointment,  Dolomite has been 
recorded from t b i s  sequence on t h e  d j a c e n t  Runton S h e e t  

(Crowe and Chin, i n  prep .  1 .  

A s m a l l  window o f  pre-Bangemall  rocks ou tc rops  around,  

and upstream from, t h e  j u n c t i o n  of Boondawari and Savory 

Creeks. A t  t h e  wes t e rn  edge of this exposure,  on Boondawar'i 
Creek, t h e  1-ocks c o n s i s t  of p u r p l e ,  o r  chocolate-brown, 

micaceous s i l t s t o n e  and s h a l e ,  in te rbedded  w i t h  b 7 h i t e  f i n e -  

t c  medium-grained sands tone  * A hard ,  medium-grained, silici- 
f i e d  o r t h o q u a r t z i t e  ou tc rops  along t h e  e a s t e r n  bank of Savory 

C r w k  dotmstrean from t h e  j u n c t i o n  wi th  Bondawari Creek, 

This  i s  in te rbedded  w i t h  f ine -g ra ined  ripple-ma.r9:edI s i l k y  

sandstone.  

T h e s e  rocks  d i f f e r  from t h e  surrounding f l a t - l y i n g  

Bangemall Group i n  t h a t  t h e y  are  f o l d e d ,  have d i p s  up t o  20 

and have 3 coarse f r ac tu re -c l eavage .  C o r r e l a t i o n  w i t h  t h e  

Yeneena Group i s  t e n t a t i v e  because t h e  n e a r e s t  exposure l i es  
7 5  km t o  t h e  cast .  Neve r the l e s s  t hey  skiow l i t h o l o g i c a l  ai?d 
s t r u c t u r a l  s i m i l a r i t i e s  t o  t h e  Yeneena Group. 

0 
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SmaJ-1 exposures of  Karara Reds ( C r o w e  and Chin, i n  p rep . )  

occur  on t h e  n c r t h e a s t e r n  margins of t h e  s h e e t .  The Karara 
Beds are a mixed sequence oE coarse-gra ined  q u a r t z  wacke anG 

g reen i sh  greywacke  a t  t h e  base ,  pas s ing  up i n t o  a pebble  

conglomerate,  medium-grained san&tone ,  and o r t h o q u a r t z i t e ,  
Thin,  ca rbona te  beds,  c h l o r i t i c  p h y l l i t e ,  and sandy f e l d s p a r -  

r i c h  a r g i l l i t e  occur  w i t h i n  t h e  greywacke sequence. The 

pebbles  i n  t h e  conglomerate are q u a r t z i t e  and g r a n i t o i d s .  

Cross-bedding aiid load  casts have been found. 

The sequence s i t s  unconformably on g r a n i t o i d  rocks  o f  
the Radal l  Metanorphic Complex. The I<arara Beds have been 
sub j  ected t o  ve ry  Zow-grade, dynamic metamorphism. They show 
a d i s t i n c t  f r a c t u r e - c l e a v a g e ,  and c o n t a i n  zones of s t r o n g  
p e n e t r a t i v e  f o l i a t i o n  h7hich p o s s i b l y  r e p r e s e n t  s h e a r  zones or  
t i g h t  f b l d i n g .  

Bangema I Group i s  unknown, 

The  r e l a t i o n s h i p  of  t h e  Xarara Beds t o  t h e  

\ I 
MAFIC I G N E O U S  ROCKS 

Two I s m a l l ,  i r r egu la r - shaped  d o l e r i r e  bod ie s  (Zd) -- 
i n t r u d e  the younger q u a r t z i t e  and s c h i s t  group of t h e  Rudial.1. 

Metamorphic Complex. These bod ies  are folded ad. slightly meta- 

morphosed. They are c o r r e l a t e d  w i t h  s i l l s  t h a t  i n t r u d e  t h e  

Yeneena Group on t h e  Rudal l  s h e e t  (Chin and o t h e r s ,  i n  p r e p . ) ,  

The s i l l s  are fo lded  w i t h  t h e  Yeneena Group rocks .  

BANGEMALL BAS I N  

BANGEMALL GROUP 

Nowhere on t h e  s h e e t  have t h e  Bangemall m d  Yeneena 

Croups been seen  i n  a c t u a l  c o n t a c t ;  however, t h e  d i f f e r e n c e  
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i n  s t r u c t u r a l  s tyle  between t h e  g e n t l y  d ipp ing  Bangemail 
Gro-ap and t h e  moderately fo lded  nort lz~,?est- t rending Yeneena 
Group s u g g e s t s  a m  unconformity between t h e  two. The ou t -  
c rop  d i s t r i b u t i o n  p o i n t s  t o  a remarkably s t r a i g h t  nortfz- 
northwestward t r e n d i n g  contab t ,  which could p o s s i b l y  r ep re -  

s e n t  a f a u l t ,  but cor robora t ing  evidence f a r  an  

unconformity has been found on t h e  Rudal l  Shee t  i n  t h e  

Hanging Rock d i s t r i c t  (Chin and o t h e r s ,  i n  p r e p , ) .  

The Bangemall Group i s  d iv ided  i n t o  t h e  McFadden Sand- 
* s t o n e  and t h e  Caly ie  Sandstone, The h 7 0  format ions  are 

thought  t o  be coeval  f a c i e s - v a r i a n t s  t h a t  r e f l e c t  d i f q e r e n t  

sedimentary environments.  However, t h e  e x a c t  form o€ t h e  

c o n t a c t  between t h e  two cannot  be e s t a b l i s h e d  The boundary 

as shown on t h e  map, r e f l e c t s  on ly  t h e  approximate p o s i t i o n  

o f  a change i n  t h e  sandstone c h a r a c t e E i s t i c s .  

P?lcFadden Sandstone - 

The t y p e  area of t h e  newly d-efined MCFddden Sandstone 
i s  t h e  McFadZen Range (23O21  3 0 " S ,  1 2 2 O 1 8 '  30"E)  I 25 km west 
of Lake Disappointment,  w h e r e  t h e  u n i t  i s  exposed i n  mesas 
up t o  100 m h igh ,  West and nor thwes t  of t h i s  area t h e  

formation ou tc rops  i n  many i s o l a t e d ,  low, rock h i l l s .  The 

l a r g e s t  ou tc rops  l i e  i n  rounded h i l l s  3-5 km east  of: t h e  

Boondawari-Savory Creek j u n c t i o n  e The McFadden Samdstone 

also forms an e x t e n s i v e  breakaway a t  t h e  headwaters of  

Boondawari Creek; it occupies  m o s t  of t h e  wes tern  h a l f  of 
t h e  sheet, and 2xtend.s s o u t h e a s t e r l y  across t h e  a d j o i n i n g  

Tra inor  Shee t  (Brake1 and Leech, in prep  ) and marg ina i ly  o n t o  

t h e  Rudall Sheet  (Chin and o t h e r s ,  i n  p r e p . ) .  

The McFadden Sandstone i s  predominantly a p u r p l e ,  purp le-  

brown, o r  grey-brown, f r i a b l e  q u a r t z o - f e l d s p a t h i c  sands tone .  

Many sands tones  c o n t a i n  more than  1 0  p e r  c e n t  ma t r ix ,  and 

Could: be termed wackes. Where t h e  case-hardened o u t e r  

s u r f a c e  has  been s t r i p p e d  o f f ,  as f o r  example i n  overhangs 
along c l i f f s ,  a purp l i sh-whi te ,  speck led ,  o r  banded appearance 

is r evea led  

- II - 



In the McFadden Range I D i  eSil Elil.ls, aid Durba. I l i l  Is, the fo,.-mation LQ~-- 

ta ins  thin k d s  of pbble and granule coriglmerate. 

chert, m d  quartzite a The f o m t i o n  is characterized l a q e  heterogeiious 
cross-kd sets xp to  10 m thick. 
wits sliov~ gradd  kdding, rangincj frm pebbles and granules upvards to  
coarse- and Fhie-graind sandstone. The very large cross-ked sets m a k e  

it rlifficullt t o  asceirtain the regional bedding d i p  i n  small outcrops. 

The clasts are q u c x t z  

Flacpy &?.c?inn 7~7itfiin the cross-bed.d.irq 

West and northwest  of t h e  McFadden Ranges, t h e  format ion  

c o n s i s t s  of  flaggy t o  thick-bedded,  medium- t o  coarse-gra ined  
f e l d s p a t h i c  and qu.artz sands tone ,  g e n e r a l l y  w i t h  s m a l l  amounts 

c f  wacker S i l t s t o n e  and c l a y s t o n e  i n t r a c l a s t s  are  r eco rded ,  
8 The sands tones  con ta in  s c a t t e r e d  l e n s e s  of poor ly  s o r t e d ,  

po lymic t i c  pebble  and cobble  conglomerate,  which were depcs i -  

t e d  i n  t roughs  w i t h i n  t h e  sands toneun i t .  A kype l o c a l i t y  €or 
t h e s e  conglomerates i s  23O14 ' 30 " S I  121."36 ' 3 0 " E ,  where c l a s t s  
u.p t o  250 rmn are recorded.  The c l a s t s  are q u a r t z i t e ,  vein 
q u a r t z ,  v a r i o u s  g r a n i t o i d s  I and s m a l l  pebbles  sf d i s t i n c t i v e  

red  and. grey-blue,  banded c h e r t .  These conglomerates s e e m  
t o  be donfined t o  the area n o r t h  of 23O4G'S and w e s t  of 122OE.  

Large-as -ale cross-bed.s a l so  occur  ir ,  t h i s  r e g i o n ,  \ 
\ 

The' h i l l s  east  o f  t h e  Boondawari-Savory Creek j u n c t i o n  

c o n s i s t  of purple-brown, medium- t o  coarse-gra ined ,  granule-  

b e a r i n g  a r e n i t e ,  The rocks  c o n t a i n  s c a t t e r e d  cobbles  znd 
pebbles  of chert and v e i n  q u a r t z ,  Lenses of s i l t s t o n e  and 
t h i n  conglomerate beds a r e  a l so  p r e s e n t ,  Large-scale  
cross-beds are p r e s e n t l  p a r t i c E l a r l y  i n  t h e  more f l a g g y  sand- 
s t o n e s .  The more massive sands tone  beds c o n t a i n  symrnetrical 

r ipple-marks and s i l t s t o n e  i n t r a c l a s t s .  These rocks  are 
probably t r a n s i t i o n a l  t o  t h e  Ca ly ie  Sandstone which occup ics  

t h e  southwestern co rne r  of  t h e  s h e e t .  

West of t h e  McFadden Range on t h e  s h o r e s  of a s a l t  lake 
0 marginal  t o  Savory Creek (23 2 1 ' 0 0 " S ,  122°15'001'E), is  a 

smal l  exposure of smoke-grey, lamina ted ,  i ' issi le- t o  t h i n -  

bedded, ca lcareous  s i l t s t o n e  and s h a l e .  The bed d i p s  5O 

eastwards beneath t h e  McFadden Sandstone. This  u n i t  may be 

t h e  Skates H i l l s  Formation which occur s  conformably benea th  
t h e  McFadden Sandstone on t h e  T r a i n o r  Shee t  (Brake1 and Leech,  
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i n  prep .  ) I where i t  i s  a sequence of conglomerate,  sandstonc,  

s i l t s t o n e ,  shale, and s t romato l i t i c  dolomite .  

The t h i c k n e s s  of  t h e  McFadden Sandstone i s  unknown 

because n e i t h e r  t h e  t o p  nor t h e  bottom have been  i d e n t i f i e d ,  

I t  i s  a t  l eas t  1 0 0 0  m t h i c k ,  

The coarseness  of  t h e  d e t r i t a l  m a t e r i a l  and the ext remely  

l a r g e  cross-beds and cong lomera te - f i l l ed  scour s  and channels  
sugyes t s  it w a s  depos i t ed  i n  a near-shore,  m a r i n e  environment.  

A 
I 

-..%..Ai Calv ie  Sandstone 

The Ca ly ie  Sandstone ( B r a k e l  and filuhling, 1876) is 
widespread on C o l l i e r ,  T ra ino r  (Brakel  and Leech, i n  p r e p . )  
and. Bullern Shee ts  (Leech and B r a k e l ,  i n  p r e p . )  I t  i s  
res t r ic ted t o  t h e  southwes tern  c o r n e r  and northwestern.  margin 
of t h e  Gunanya Shee t ,  

The Ca ly ie  Formation c o n s i s t s  mainly of wh i t e  t o  red-  
brown, thick-bedded, massive,  f i n e  t o  coarse-gra ined  q u a r t z  

a r e n i t e .  Granule-bearing l e n s e s ,  s c a t t e r e d  pebbles  and 

cohbles, and i n t r a c l a s t s  of s i l t s t o n e  and c l ays tone  occur  
w i t h i n  t h e  sandstone.  The c l a y  c o n t e n t  of t h e  more f r i a b l e  

sands tone  i s  up t o  15  p e r  c e n t .  Cross-bedding and r i p p l e  

marks are p r e s e n t .  Thick beds of ha rd ,  l a m i n a t e d ,  g rey  t o  
purp l i sh-grey  s i l t s t o n e  having a conchoidal f r a c t u r e  occur 
in te rbedded  w i t h  t h e  sands tone  i n  s e v e r a l  l oca l i t i e s  

The Caly ie  Formation appears  t o  grade  i n t o  t h e  NcFadden 
Sandstone Sandstone. T h e  format ion  i s  a t  l eas t  1 000  m t h i c k ,  

and i s  cons idered  t o  be marine and a deeper  water facies or' 
t h e  McFadden Sandstone. 
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DURBA SANDSTONE 

The Durba Sandstone unconformably o v e r l i e s  t h e  McFadden 

Sandstone, The format ion  forms bold c l i f f s  i n  t h e  C a l v e r t  

Ranges, Durba Hil ls ,  D i e b i l  Eills, a.n unnamed h i l l  25 km west 
of D i e b i l  H i l l s ,  and a r i d g e  20 Irm n o r t h  of  t h e  Boondawari- 
Savory Creek j u n c t i o n .  Small ,  s c a t t e r e d  ou tc rops  ex tend  

s o u t h e a s t e r l y  onto  t h e  adjoinj.ng Tra ino r  Shee t  (Brake1 and 

Leech, ir? p r e p . ) ,  The t ype  a r e a  f o r  t h e  format ion  i s  t h e  

n o r t h e r n  end of t h e  Durba H i l l s  f 2 3 0 4 3 ' S F  122°29'30"E), The 
i t h i c k n e s s  i s  unknown a l though about  106 m i s  p r e s e n t  i n  t h e  

Durba and Diebi:!. H i l l s .  

The Durka Sandstone i s  a mass ivep  mediu.m t o  coarse-  
g ra ined  q u a r t z  a r e n i t e  c o n t a i n i n g  s c a t t e r e d  pebb les  axid c c b b l e s  * 

It c o n t a i n s  r i p p l e  marks I slumped bedding, and nuiii.erous s m a l l -  
scale cross-beds.  A t  the base  i s  an i r r e g u l a r l y  d e v e l o p d ,  
poor ly  s o r t e d ,  pebble  and cobble  conglomerate which ranges  up 
t o  2 m t h i c k ,  b u t  which i s  g e n e r a l l y  less t h a n  0 . 5  ILI t h i c k .  
The c l a s t s  are of v e i n  q u a r t z ,  f i ne -g ra ined  q u a r t z i t e ,  and' 
c h e r t ,  The conglomerate was depos i t ed  i n  e r o s i o n a l  channels  

i n  t h e  under ly ing  McFadden Sandstone. 

The xmconformity between t h e  McPadden and Durba Sand- 
s t o n e s  may be e i t h e r  s h a r p l y  angu la r ,  o r  a lmost  conformable.  

Some of t h e  d iscordance  i s  due to t h e  l a r g e - s c a l e  cross- 
bedding i n  t h e  McFadden Sandstone; however, t h e r e  has been 

undoubted e r o s i o n  of t h e  McFadden Sandstone b e f o r e  t h e  Durba 
Sandstone w a s  l a i d  down, I n  t h e  D i e b i l  Hills t h e r e  i s  
sugges t ion  of  minor warping and small-scale f a u l t i n g  which i s  
n o t  d e t e c t e d  i n  t h e  o v e r l y i n g  Durha Sandstone,  The i n t e r v a l  
of t i m e  between t h e  d e p o s i t i o n  o f  t h e  two sands tone  u n i t s  i s  

n o t  known. 

The format ion  appears  t o  have been d e p o s i t e d  i n  a ve ry  

shal low b a s i n  t h a t  was e longa ted  p a r a l l e l  t o  s t r u c t u r a l  
t r e n d s  i n  t h e  o l d e r  rocks  of t h e  Pa te r son  Province  t o  t h e  
n o r t h e a s t  ( W i l l i a m s  and o t h e r s ,  1976). 
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MAFIC I G N E O U S  ROCKS 

Unfolded, d o l e r i t e  dykes ( d )  - and s i l l s  (E) i n t r u d e  t h e  

McFadden and Ca ly ie  Sandstones and a l s o  t h e  Yeneena Group. 

Most dl7kes t r e n d  025°-0300 b u t  a s i n g l e  dyke was found 
t r end ing  315 . A s m a l l p  d o l e r i t e  s i l l  which c o n t a i n s  t r a c e s  

of copper l  i n t r u d e s  t h e  McFadden Sandstone a t  t h e  headwaters 

of Boondawari Creek. A l a r g e  s i l l  occurs  i n  t h e  Ca ly ie  
Sandstone on t h e  southern  margin of t h e  s h e e t .  The s i l l s  
con ta in  some f r e s h  d o l e r i t e ,  b u t  a l l  t h e  dykes are weathered 

C 

T t o  c l a y .  

STRUCTURAL EVOLUTION 
- 

T e Rudall  Metamorphic Complex has undergone s e v e r a l  

pe r iods  of deformation and metamorphism. The f i r s t  recogniz-  
a b l e  de !k \ormation (Dl) and metamorphic e v e n t  was t h e  develop- 
ment of  ‘ g n e i s s i c  f o l i a t i o n  and metilmorphic banding in t h e  
o l d e r  gne i s s .  A second deformation f D 2 j  produced nea r  
i soc l ina l  f o l d s  of a l l  scales; t h i s  deforination produced t h e  
f i r s t  metamorphic s u r f a c e  i f i  t h e  younger q u a r t z i t e - s c h i s k  

group, and an o v e r p r i n t e d  f o l i a t i o n  i n  t h e  o l d e r  g n e i s s .  D 2  

took p l a c e  p r i o r  t o  d e p o s i t i o n  zf t h e  Yeneena GroupI  and 

7 

accounts  f o r  t h e  angular  unconformity be tween the Yeneena 

Group and t h e  Rudal l  Metamorphic Complex as observed i n  t h e  

McKay Range a n t i c l i n e ,  

The no r thwes te r ly  t r e n d i n g  f o l d s  i n  t h e  Yeneena Group, 

such as t h e  McKay a n t i c l i n e ,  S i r  FowelZ s y n c l i n e ,  and Terrace 

H i l l  s y n c l i n e ,  formed dur ing  a t h i r d  pe r iod  deformation ( D 3 )  

which a l s o  irivolved t h e  Rudall  Metamorphic Complex. D 3  

genera ted  an a x i a l - s u r f a c e  c leavage ,  which i s  a f r a c t u r e  and 

s l a t y  c leavage  i n  t h e  Yeneena Group, and a c r e n u l a t i o n  
c leavage  i n  t h e  p r e v i o u s l y  f o l i a t e d  rocks  o f  t h e  Rudal l  Meta- 
morphic Complex. Cleavage i n  t h e  We,n_eena Group i s  conf ined  



t o  t h s  t i g h t e r  f o l d s  of t h e  McKny Range area, and i s  n o t  
found i n  more open f o l d s  f u r l h e r  s m t h .  

The D 3  f o l d s  are asymmetrical;  axial .  p l a n e s  d i p  nor th-  

eas twards  - Severa l  f a u l t - z o n P s  i n  t h e  McKay Range a r e  

b e l i e v e d  t o  be steep! n o r t h e a s t e r l y  d ipp ing  t h r u s t - f a u l t s .  
S i m i l a r  f a u l t s  a r e  desc r ibed  f ~ o m  t h e  Rvdall  S h e e t  (Chin  

and o t h e r s ,  i n  p r e p . ) ,  

The Boordawari I n l i e r  c o n t a i n s  f o l d  axes t r e n d i n g  nor th-  
7 n o r t h v e s t I  which are p a r a l l e l  t o  D 3  i n  t h e  Yeneera Group, A 

rough f r a c t u r e - c l e a v a g e  i s  a l s o  ev iden t  in some exposures  

L i t t l e  in format ion  on the s t ~ ~ 1 ~ t i t r a l  r e l a t i o n s h i p  of t h e  

Xarsra Beds can be obt-ained from khe shzet, I t  has  been 

e s t a b l i s h e d  on t h e  Runton Sheet  t h a t  t h e  Karara B e d s  uricon- 
formab9.y over l - ie  the Rudall  Metamorphic Complex and Yeneena 

Group \ C r o w  and Chin, i n  prep .  1 I and de iJos i t ion  of t h e  beds 

The K a r  hat r a  Beds, i n  t u r n ,  are fo lded  about  e a s t - n o r t h e a s t e r l y  

t r e n d i n g  axes (D4). The s t y l e  of f o l d i n g  is open, and a 

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

beer, c o n t r o l l e d  by f a u l t i n g  a s s a c i a t e d  w i t h  D 3 .  

The deformation of t h e  Bangernall Group w a s  g e n t l e p w i t h  

v a r i e d  s t r i k e s  and vague fo ld-axes .  'i'h:.re is a g e n e r a l  l ack  

of c leavage .  Fold axes  are more c l e a r l y  de f ined  i n  t h e  Galy ie  
Saiidstone, where they  t r e n d  n o r t h e a s t e r l y .  There i s  SOME: 

sugges t ion  of a swing t o  t h e  n o r t h  i n  t h e  fo ld -ax i s - t r end  a s  
t h e  unconformity w i t h  t h e  Yeneena Group i s  approached. 

The Durba Sandstone has  ve ry  g e n t l e  d i p s ,  which may 

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

d i s t r i b u t i o n  of t h e  Durba Sand.stone s u g g e s t s  a shal low,  

no r thwes te r ly  t r e n d i n g  b a s i n  t h a t  is roughly p a r a l l e l  to t h e  

f o l d  t r e n d s  i n  t h e  Yeneena Gro~ip t o  t h e  n o r t h e a s t .  The g e n t l e  

f l e x i n g  which produced t h e  shal low b a s i n ,  may be r e l a t e d  t o  
waning t e c t o n i c  a c t i v i t y  r e l a t e d  t o  that of t h e  a d j o i n i n g  

Eaterson  Province e 
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Cainozoic  u n i t s  cover  8 2  p e r  c e n t  of the  s h e e t .  The 

u n i t s  caw: be sepa ra t ed  i n t o  r e c e n t  e o l i a n ,  a l l u v i a l  and 
c o l l u v i a l  d e p o s i t s  (Qs, Q-g, Qt, ) and o l d e r  

remnants of d u r i c r u s t  (mainly l a t e r i t e ,  sone minor s i l c r e t e )  
hardpan ar,d calcrete ( C S ,  C z ,  C!<> a 

The c h a r a c t e r i s t i c  cover  i s  e o l i a n  sand (Qs) _I_ i n  s h e e t s  

7 and dunes.  The r e g i o n a l  movement of t h e  sand i s  e a s t  to 
w e s t ,  arid t h e  source  has  been a t t r i b u t e d  t o  t h e  breakdown 
of Phanerozoic  sedimentary rocks  (Beard, 1 9 6 9 ;  Kennewell, 

A mixed, sand and f e r rug inous  p e b b l e ' u n i t  (&I i s  c l o s e l y  

a s s o c i a t e d  wi th  t h e  ~ Qs u n i t ,  

areas ,  a d j a c e n t  t o  ou tc rops ,  and a1ongsid.e o l d  c a l c r e t e d  
d ra inage  l i n e s .  The f e r rug inous  pebbles  a x e  probably d e r i v e d  

from an under ly ing  p i s o l i t i c ,  f e r rug inous  hardpan,  The 
pebb les i r ema in  behind as a l a g  d e p o s i t  w h i l s t  t h e  € h e r  
mater ia l -  i s  removed by wind. The u n i t  has  a d i s t i n c t i v e  

smooth dark pho to -pa t t e rn ,  

The & u n i t  occurs  i n  i n t e r d u n a l  

~ I 

Lake d e p o s i t s  (Ql-, - a) occupy 10 p e r  c e n t  of t h e  s h e e t ,  

Lake Disappointment i s  t h e  l a r g e s t  area of t h e s e  u n i t s ,  
Gypsum d e p o s i t s  i n  t h e  form of o l d  kopi-dunes are com~on  
around t h e  margins of  t h e  s a l t  l a k e s .  Recent sand cove r s  

gypsum d e p o s i t s  on t h e  wes tern  s h o r e s  of Lake Disappointment,  

A l l u v i a l  c l a y ,  s i l t ,  sand ,  and g r a v e l  d e p o s i t s  (Qa) -- 
occur  i n  Savory Creek, McKay Creek, and s i n a l l  unnamed c r e e k s  
f lowing o u t  of  t h e  McKay Ranges. 

C o l l u v i a l  s i l t ,  sand I g r a v e l  I and scree d e p o s i t s  I&) 
f l a n k  t h e  wes tern  s i d e s  of rocky h i l l s ,  away from t h e  en- 
c roaching  sand dunes. 

- 1.7 - 



Extens ive  t r a c t s  of c a l c r e t e  (Czk) r e f l e c t  old d r a i n a g e  

systems which can be t r a c e d  towards Lake Disappointment.  

Although t h e  c a l c r e t e  i s  commonly covered by a. veneer  of 
sandr  s u f f i c i e n t  exposure i s  found i n  t h e  i n t e r3 t tna l  areas t o  

i n d i c a t e  t h a t  i t  i s  e x t e n s i v e ,  A? l so ,  t h e  d i s t r i b u t i o n  of t h e  

aet  dunes,  which f avour s  d e p r e s s i o n s ,  r e f l e c t s  t h e  c a l c r e t e d  
d ra inages .  The calcrete has  been shown on t h e  map i n  p r e f e r -  

ence to t h e  sand veneer .  

The i n c i s e d  bed of Savory Creek nea r  i t s  junction w i t h  
5 

Boondawari Creek, r e v e a l s  calcrete ove r ly ing  a t  l eas t  10 m 
of f e r rug inous  hardpan (Czc). __I_ Crudely bedded pebble  and g r i t  
bands w e r e  na ted  i n  t h i s  hor izon .  Thls  u n i t  i s  exposed else- 
where a long  the ii2ci.s ed p o r t i o n s  of Savc>ry and Eoondmwari 
Creeks. 

A few s c a t t e r e d  remnants of l a t e r i t e  ( C z l )  occur  i n  t h e  

Lady V i c t o r i a  H i l l s  and a long  t h e  t u p s  0 5  dra inage  d i v i d e s  

betwee\ t h e  old I c a l c r e t e d  d r a i n a g e s  i n  t h e  southwest  q u a r t e r  
of t h e  \ shee t .  S i lc re te  i s  n o t  common and has  been inc luded  

i n  t h e  kymbol- C z l .  

ECOnTOPlfC GEOLOGY 

T h e r e  i s  no record.ed mine ra l  p roduct ion  from,or any 

s i g n i f i c a n t  mineral  occur rence  onF t h e  s h e e t  e 

occurrence found dur ing  t h e  p r e s e n t  survey was green copper 
s t a i n i n g  (malachi te  o r  para-a tacami te)  in a g o e t h i t e  gossan 
fouzild i n  a boulderyscree  of weathered d o l e r i t e  i n  t h e  

headwaters of Roondawari C r e e k  ( 2 3 O 3 l 8 S ,  P 2 l 0 3 l 1 E )  = 

T h e  on1 y rnj-neral 

S ince  t h e  l a t e  1 9 6 0 s  p rospec t ing  f o r  copper ,  n i c k e l ,  

go ld ,  and platinum has been c a r r i e d  o u t  w i t h i n  the Rudal l  
Metamorphic Com.plex I which ex tends  onto  t h e  n o r t h e a s t  corner 
of t h e  s h e e t .  
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sum d e p o s i t s  occur  around t h e  s a l t - l a k e  systems I b u t  

a r e  t o o  remote t o  be of economic i n t e r e s k ,  

Overal l ,  t h e  econorrric po ten t i a l .  i s  ve ry  low. Copper, 

uranium, and gold may be rcjcated i n  t h e  Rudal l  Metamorphic 

Ccmplex, and t h e  Yeneena Group. Ijowever, prospscting results 
have n o t  beer, encouraging.  

.T 

VL4li'ER SUPPLIES 

Good smrces of w a t e r  a re  scarce, The Savory Creek 

system, i n c l r ; d i n y  Goondawairl C r e e %  ccmtaains a iiurnber of semi- 
perrianent b r a c k i s h  pools .  S c r u b  c a t t l e  were szen around the 
Savory-Boondawari Creek j u n c t i o n .  During t h e  h e l i c o p t e r  

survey s e v e r a l  riew rock-holes  v7ere l o c a t e d ;  and Burba 

K i L l a y J i r r a ,  and D i e b a i l  Sp r ings  were v i s i t e d  

t h e s e  i! g iven  i n  Table 2, 

A summary of 

P I 
The Cannir,g S tock  r o u t e  passes 'co t h e  w e s t  of t h e  Durba 

H i l l s f a n d  s k i r t s  t h e  wes tern  m c l  n o r t h e r n  margins  of 
Lake Disappoi ntment  e The Canning Stock r o u k e  was surveyed 

i n  1906-7, and t h e  wells dug i n  1908-1909. The w e l l s  w e r e  
r e h a b i l i t a t e d  i n  1933.  The s t o c k  route was l a s t  used by 

d r o v e r s  Ln 1 9 5 9  (Chudleigh,  19691, Five  wells occur on t h e  

s h e e t ,  and Table  3 shows t h e  condiition of these at t h e  time 
of the s-txvey. No,l7 Well- i s  e i t h e r  I < i l l a g u r r a  S p r i n g  o r  
C u r b a  Spring.  
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TABLE 2. NA,TURAL WATER SUPPLY GUNANYA SHEET FOUND AUGUST 1975. 

Name Co-o rd iria t e s Remarks 

- 
Durba Spring 

Ki l lagurra  Spring 
1 

Diebi l  Spring 

Onegunyah Rock 
Bole 

Water l e v e l  low, poss ib ly  d r i e s  up 
i n  prolonged drought 

Water i n  pQols  below main spring- 
pool.  Records suggest t h i s  source 
i s  permanent 

Dry 

2 km south of 23O57 30'l S Flowing sp r ing  and pool.  Water 
R u s s e l  Read 122O43 30" E flows ou t  from unconformity between 
Calver t  Range 

Unnamed asock hole 23°54'30" S Semi-permanent rock hole  i n  c reek ,  
32.5 km south- 121O36 '36"E on a f a u l t  zone 
southwe st of 
junc t ion  of Savory 
and Boondawari 
Creeks 

Durba and McFadden Sandstones 

Unnamed rock-hole 23 O04 ' 21" S Rock ha'Le i n  c reek ,  semi-permanent 
McKay Range 122O33. ' 18" E 

Unnamed rock-hole 23°01.' 00" S Rock hole  i n  c r eek ,  semi-permanent 
McKay Range 122'29 ' 33" E 



t 

TABLE 3. DESCRIPTION OF WELLS ON CANKING STOCK ROUTE OK GUNATYA SHEET 

Or ig ina l  Descr ipt ion Current  S t a t e  Well 
Talbot  1910 August 1975 

No. 16 

No. 18 

Depth 55'6", made 240 
g a l  s/hour 
(16,9 m,  1091 l/hr) 

Depth 16', made 2000 
ga l  s/hour 
(4.9 m ,  9092 l / h r )  

No. 19 Depth 13 '6" I inade 200 
(Kunanaggi) g a l  s/hour "good stock 
Well water" 

(4.1 rn, 909 l / h r )  

No. 20 

No. 21 

Depth 13'6", made 
2000 gals/hour brack- 
ish. OK f o r  s tock  
(4.1 m ,  9092 l / h r )  

Depth 51', made 150 
gals/hour brackish.  
(15.5 m; 682 l / h r )  

Sunk i n  c a l c r e t e ,  water l e v e l  
5.5 in, u n f i t  t o  d r ink ,  reason- 
able condi t ion 

Not located 

Edge of  s a l t  l ake ,  has  co l laps-  
ed about 2.5 in down, f i l l e d  
with sand, dry 

Completely co l lapsed ,  a11 wood 
supports  have been bu rn t  i n  
r ecen t  g r a s s  f i r e .  W i l l  dis- 
appear soon under moving sand 

Water l e v e l  8 m, s t rong  B2S 
smell  u n f i t  f o r  dr inking ,  
reasonable  condi t ion.  (10 300 
ppm t o t a l  d i sso lved  s o l i d s )  
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