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IIYDROGEOLOCY AND D R I L L I N G  RESULTS OF 
THE 1 9 6 9 - 1 9 7 0  DROUGHT RELIEF PROGRAM 

by W.A. Davidson 

INTRODUCTION (P la t e  1) 

Durimg 1 9 6 9  r a i n f a l l  f o r  t h e  a g r i c u l t u r a l  areas i n  

t h e  sou thwes t  o f  Western A u s t r a l i a  w a s  f a r  below t h e  

annua l  ave rage  and d rough t  areas w e r e  d e c l a r e d  f o r  many 
S h i r e s .  Most farm dams o n l y  had n a t u r a l  (unimproved) 
ca tchments ,  t h e r e  b e i n g  few roaded  o r  s e a l e d  ca tchments  
which might  c o n c e n t r a t e  r a i n f a l l  toward t h e  dams. Con- 
s e q u e n t l y  most f a r m e r s  were unprepared  f o r  d r o u g h t  and 
many dams were d r y  by J a n u a r y ,  1 9 7 0 .  

A d r o u g h t  r e l i e f  groundwater  e x p l o r a t o r y  d r i l l i n g  
program w a s  e s t a b l i s h e d  towards t h e  end o f  1 9 6 9  and 
con t inued  i n t o  1 9 7 0 .  The f o l l o w i n g  areas w e r e  e l i g i b l e  

f o r  d r o u g h t  r e l i e f  d r i l l i n g :  Mount Marshall-Koorda, 
Westonia ,  Burracoppin  Sou th ,  South  Y i l g a r n ,  Mount Walker, 
Kulin-Kondinin,  H o l t  Rock, Nyabing-Pingrup, Lake Grace, 
Ravensthorpe,  Ongerup, C h i l l i n u p ,  North S t i r l i n g ,  South  
S t i r l i n g  and F i t z g e r a l d .  

Because o f  t h e  s e v e r i t y  o f  t h e  d r o u g h t  many s i tes  
asked  f o r  by t h e  f a r m e r s  w e r e  d r i l l e d ,  some b e i n g  geolo-  
g i c a l l y  n o t  v e r y  f a v o u r a b l e  f o r  groundwater .  

3 A b o r e  y i e l d i n g  more t h a n  4 . 5  m /d (1 0 0 0  g a l l o n s  

p e r  day )  o f  groundwater  having  less t h a n  11 0 0 0  mg/l TDS 

( m i l l i g r a m s  p e r  l i t r e ,  T o t a l  D i s so lved  S o l i d s )  w a s  
c l a s s i f i e d  as s u c c e s s f u l ,  t h e s e  l i m i t s  b e i n g  set  by t h e  

Department o f  A g r i c u l t u r e .  

S e l e c t i o n  o f  b o r e  s i tes  and s u p e r v i s i o n  of d r i l l i n g  
w a s  done by t h e  G e o l o g i c a l  Survey.  The r e s u l t i n g  r e p o r t s  

have been i n c o r p o r a t e d ,  p a r t l y  v e r b a t i m ,  i n t o  t h i s  r e c o r d ,  
as w e l l  as b e i n g  l i s t e d  i n  t h e  r e f e r e n c e s ,  

- 1 -  
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Between J u l y  and September ,  1 9 7 6 ,  a f i e l d  check w a s  
made of  how many s u c c e s s f u l  d r o u g h t  r e l i e f  b o r e s  have 

been equipped and used .  

MOUNT MARSHALL - KOORDA 

LOCATION AND TOPOGRAPHY 

The Mount Marshall-Koorda area is  c e n t r e d  a b o u t  Lake 
M o l l e r i n ,  Lake O'Grady, Lake Harvey and t h e  s o u t h e r n  end 
o f  Lake Moore. 

The l a n d  s u r f a c e  is  f l a t  t o  g e n t l y  u n d u l a t i n g  w i t h  
Mount C o l l i e r ,  a prominent  g r a n i t e  ' r o c k '  between Lake 
Moore and Lake O'Grady, b e i n g  t h e  main t o p o g r a p h i c  
r e l i e f .  

GEOLOGY 

Most o f  t h e  area i s  covered  w i t h  s i l t y  sand  which 

i s  u n d e r l a i n  by g r a n i t e  and a l l i e d  r o c k s .  West of Lake 
O'Grady and eas t  o f  Lake Moore d r i l l i n g  has  r e v e a l e d  
l a r g e  areas o f  deep  w e a t h e r i n g ,  exceed ing ,  i n  a number 
of cases, 6 0  m.  

Dolerite dykes  and q u a r t z  v e i n s  q u i t e  commonly 
form s m a l l  narrow r i d g e s .  

HY DROGEOLOGY 

R a i n f a l l  

The annua l  ave rage  r a i n f a l l  is  a b o u t  280  mm most o f  
which falls between June  and September.  However, it i s  
, u n r e l i a b l e  and spasmodic.  

Groundwater 

Hydrogeo log ica l ly  t h e  o u t s t a n d i n g  c h a r a c t e r i s t i c  of 
t h e  r e g i o n  is n o t  s a l i n i t y  o r  s h a l l o w  bedrock ,  b u t  t h e  
a lmos t  total absence  of groundwater ,  where a c c o r d i n g  t o  

- 2 -  



g e n e r a l  r u l e s  and e x p e r i e n c e  e l sewhere ,  it shou ld  be 

found . 

Two examples i l l u s t r a t e  t h i s  : 

1. From Mount C o l l i e r ,  a n  e x c e l l e n t  b a r e  g r a n i t e  

ca tchment ,  l ong ,  sandy s l o p e s  f a l l  towards Lake 
Moore and Lake O'Grady. Seventeen  b o r e s  were 
d r i l l e d  on t h e s e  s l o p e s  a t  v a r y i n g  e l e v a t i o n s ,  b u t  

no, o r  l i t t l e ,  u s a b l e  groundwater  w a s  l o c a t e d  u n t i l  
t h e  l a k e s  were approached (where t h e  s a l i n i t y  i s  
v e r y  h i g h ) .  

2. West of Lake O'Grady and eas t  of Lake Moore where 

deep  wea the r ing  o f  t h e  g r a n i t e  h a s  been proved by 
d r i l l i n g ,  v e r y  l i t t l e  groundwater  i s  a v a i l a b l e .  
These weathered  zones ,  a l t h o u g h  permeable ,  and 

f a v o u r a b l y  l o c a t e d  w i t h  r e s p e c t  t o  ca tchment  and 
i n f i l t r a t i o n ,  a re  d r y  o r  n e a r  d r y .  

I n  bo th  t h e s e  examples t h e  absence  o f  groundwater  
a p p e a r s  t o  be d u e  t o  (1) t h e  r a p i d  movement of t h e  
groundwater  down i n t o  t h e  c e n t r e s  o f  i n t e r n a l  d r a i n a g e  
( l a k e s ) ,  a f e a t u r e  which i s  p robab ly  caused  by t h e  
absence  o f  concea led  g r a n i t e ,  or o t h e r  impermeable 
b a r r i e r s ,  or ( 2 )  t h e  groundwater  f o l l o w s  p r e f e r r e d  
more permeable  p a t h s  w i t h  t h e  less permeable  i n t e r -  
areas e v a p o t r a n s p i r i n g  a l l  of t h e  r a i n f a l l .  

As a g e n e r a l  r u l e  t h e  s a l i n i t y  of t h e  groundwater  
i n c r e a s e s  w i t h  i n c r e a s i n g  d i s t a n c e  from h i g h  r e c h a r g e  

areas and becomes exceed ing ly  s a l t y  n e a r  t h e  l a k e s .  

DROUGHT RELIEF  INVESTIGATIONS 1969-1970  

(Table  1) 

Number of p r o p e r t i e s  i n s p e c t e d  .. .. .. . *  .. 31 
Number of  Government Reserves  i n s p e c t e d  .. .. .. 2 

t o t a l  33 
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Number of properties recommended for drilling .. 24 
Number of Government. Reserves recommended for 

drilling .. 1 

total 25 

Number of properties drilled successfully .. .. 9 
Number of Government Reserves drilled success- 

fully .. 0 

tatal 9 

Number of properties drilled unsuccessfully .. 15 

Number of Government Reserves drilled unsuc- 
cessfully .. 1 

total 16 

Table 1: Summary of drought relief drilling: 
Mount Marshall-Koorda 

Reserves I Properties I 

Dry 
Wet-insufficient supply 
Wet-saline supply 
I.?et-suitable supply 
Abandoned 

totals 

No.of 
bores 

85 
41 
5 

10 

20 

161 

Total 
depth 

(m) 
2 492 
1 448 

10 1 
265 
378 

4 684 5 163 

FOLLOW- U P  SURVEY 1976 . (Table 2) 

During July, 1976, a follow-up survey was conducted 
to establish how many of the 10 successful 1969-1970 
drought relief bore sites had been developed. 

Results : 4 successful~ly developed 
2 not successfully developed 
4 not developed. 
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Two a t t e m p t s  were made a t  each  o f  t h e  u n s u c c e s s f u l  
s i t es .  The a q u i f e r  a t  s i t e  No.2336-ID32 i s  a q u a r t z  
v e i n  c o n t a i n i n g  o n l y  a t h i n  f r e s h - w a t e r  f i l m  o v e r  a ve ry  

b r a c k i s h  groundwater  body. Both a t t e m p t s  t o  s e c u r e  a 

s u c c e s s f u l  bo re  f a i l e d  and t h e  b o r e s  were abandoned when 
t h e  s a l i n i t y  of  the groundwater  i n c r e a s e d  t o  m o r e  t h a n  
1 5  0 0 0  mg/l TDS. 

Poor b o r e  c o n s t r u c t i o n  may b e  t h e  c a u s e  of t h e  b o r e s  
f a i l i n g  a t  s i te  2336-IAll. G e n e r a l l y ,  f a rmers  r e q u i r e  
i n s t r u c t i o n  on t h e  methods a v a i l a b l e  t o  reduce  s i l t i n g  
of b o r e s ,  by u s i n g  p r o p e r  methods of deve lop ing  t h e  
supp ly .  

Table 2 :  Status of drought relief successful bores: 

Mount Marshall-Koorda, July 1 9 7 6  

Owner 

~- 
L.E. Job 

R. & R. 
Caldenwood 

P.R.Groves 
I I  

G.J. 
Colins & 

co . 
J.Ross 

L.E .  & W.M 
Collins 

Wilson 
Bros 

J.N. 
Westlund 

A.E.  
Chester 

totals 

Litho 

36/80 

66/80 

55/80 

55/80 

55/80 

35/80 

55/80 

35/80 

55/80 

55/80 

~- 

Lac. 

3736 

2569 

2399 

2397 

2355 

1227 

1308 

2408 

1240 

2784 

- 

Bore No. 

24 36- ID10 

!437;IIIB30 

2436-IC1 

24 3 6-IVB9 

24 3 6- IC4 

23 37-1 IC17 

2437-IIIC1 

23 36-ID15 

2 3 36- ID32 

? 336-IA11 
--- 

Depth 
m 

24.4 

42.7 

15.2 

15.2 

33.5 

1 8 . 3  

13.7 

27.4 

37.5 

36.6 

1969-1970 

9 

9 

5 

5 

7 

11 

1 3  

11 

14 

23 

2000 

7650 

4900 

8000 

6100 

3000 

2000 

4900 

5000 

2900 

X 

X 

X 

X 

- 
4 
- 

1. Two bores were drilled and abandoned because 

the salinity of the groundwater rose to more 

than 1 5  000 m c J / 1 .  

1976 

2 .  Two bores were drilled and abandoned because 

of silting problems. 



COMMENTS ON FUTURE S I T I N G  O F  BORES 

I f  r a p i d  o u t f l o w  from t h e  i n t a k e  areas ( o r  t h e  
p r e s e n c e  o f  p r e f e r r e d  groundwater  p a t h s )  i s  t h e  r e a s o n  

f o r  t h e  a lmos t  t o t a l  absence  o f  groundwater ,  t h e n  t h e  
s e l e c t i o n  of bore s i t e s  becomes s p e c u l a t i v e ,  because  
t h e r e  i s  no a p p a r e n t  r e l a t i o n s h i p  between topography 
and groundwater  accumula t ion .  

However, l a r g e  ca tchments  w i t h  long  d r a i n a g e  s l o p e s  
are s t i l l  t h e  most p r o s p e c t i v e  areas f o r  groundwater  
even though many have proved u n s u c c e s s f u l .  

I f  t h e r e  i s  a t h i c k  sequence  of  s and  and c l a y  over -  

l y i n g  t h e  f r a c t u r e d  basement r o c k ,  o r  i f  groundwater  

barr iers  are p r e s e n t  t o  t r a p  t h e  throughf lowing  ground- 
water t h e n  chances  o f  s u c c e s s  are enhanced. 

D r i l l i n g  shou ld  c o n t i n u e  down i n t o  t h e  u n d e r l y i n g  

f r e s h  bedrock and t h e  e n t i r e  s a t u r a t e d  t h i c k n e s s  opened 

t o  t h e  b o r e  by s l o t t e d  c a s i n g .  

WESTONIA 

LOCATION AND TOPOGRAPHY 

The Westonia d rough t  r e l i e f  area i s  between Mukin- 

bud in  and Southern  Cross  and occup ied  a s t r i p  of c o u n t r y  
which i s  predominant ly  g e n t l y  u n d u l a t i n g  b u t  does  have  
a few l a r g e  g r a n i t i c  h i l l s  which r ise  a b r u p t l y  from t h e  

g e n e r a l  s u r f a c e  of  t h e  l a n d .  

GEOLOGY 
\ 

.) The h i l l  t o p s  are  e i t h e r  g r a n i t i c  o u t c r o p ,  l a t e r i -  
tic caprock o r  a t h i n  cove r  of sand  o v e r  a g r a n i t i c  

basement.  



The sandy s l o p e s  are  u n d e r l a i n  by k a o l i n i z e d  por- 
p h y r i t i c  g r a n i t e  and f i n e -  t o  medium-grained g r a n i t e  

which have been i n t r u d e d  by q u a r t z - f e l d s p a r  p e g m a t i t e s ,  
q u a r t z - e p i d o t e  v e i n s  and by d o l e r i t e  dykes.  

L o w e r  i n  t h e  poor ly  d e f i n e d  d r a i n a g e s  t h e  dep res -  

s i o n s  have been i n f i l l e d  w i t h  a l luv ium and co l luvium 
c o n s i s t i n g  of p o o r l y  s o r t e d  sand and c l a y .  

The basement r o c k s  may be f r a c t u r e d  a t  d e p t h  as 
i n d i c a t e d  by t h e  prominent  f r a c t u r e s  and f r a c t u r e  l i n e s  
i n  t h e  g r a n i t e s  exposed a t  t h e  s u r f a c e .  

HYDROGEOLOGY 

R a i n f a l l  

The ave rage  annua l  r a i n f a l l  which is  v a r i a b l e  and 
u n r e l i a b l e  is  a b o u t  280  mm. 
a t e d  or  t r a n s p i r e d  and o n l y  a v e r y  l o w  p e r c e n t a g e  
r e a c h e s  t h e  water t a b l e .  

Most o f  t h e  r a i n  i s  evapor- 

Groundwater 

I n  t h i s  environment  groundwater  o c c u r s  i n  t w o  ways. 

1. S o i l  man t l e :  The groundwater  which o c c u r s  i n  t h e  
s o i l  man t l e  i s  o f t e n  t h e  f r e s h e s t  p a r t i c u l a r l y  when 

f a i r l y  h igh  i n  t h e  d r a i n a g e .  R a i n f a l l  e n t e r s  t h e  
ground most e a s i l y  where t h e r e  i s  a sandy o r  l a t e r -  
i t e  cove r .  The groundwater  t e n d s  t o  move downslope 
from t h e  h i g h e r  ground toward t h e  d e p r e s s i o n s  o r  

v a l l e y s  where it forms s a l t  l a k e s .  Only small 
y i e l d s  can  be expec ted  from b o r e s  w i t h i n  t h e  s o i l  
man t l e  w i t h  perhaps  t h e  b e s t  s u p p l i e s  coming from 
t h i c k  sands  a d j a c e n t  t o  g r a n i t e  o u t c r o p s .  

2, Weathered bedrock:  Some o f  t h e  s o i l  water s e e p s  
t o  a d e e p e r  l e v e l  i n  t h e  u n d e r l y i n g  weathered  bed- 
rock  and is  s t o r e d  i n  j o i n t s  and f i s s u r e s .  

The s a l i n i t y  o f  t h e  groundwater  var ies  c o n s i d e r a b l y  
r ang ing  from less t h a n  1 0 0 0  my/l t o  more t h a n  LO 000  

mg/l. 
i n  s a l t  c o n t e n t ,  and t h e  f a r t h e r  it moves underground 
t h e  more b r a c k i s h  it becomes, G e n e r a l l y ,  t h e  groundwater  
a t  low topoyraph ic  l e v e l s  i s  more s a l i n e  t h a n  t h e  water 

During t h e  i n f i l t r a t i o n  p r o c e s s  t h e  water i n c r e a s e s  
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found higher up the slopes towards the recharge areas. 

DROUGHT RELIEF INVESTIGATIONS 1969-1970 
(Table 3) 

Number of properties inspected .. .. .. .. .. 24 

Number of Government Reserves inspected .. .. .. 7 

total 31 

Number of properties recommended for drilling .. 2 2  

Number of Government Reserves recommended for 
drilling .. 6 

total 28  

Number of properties drilled successfully .. .. 9 
Number of Government Reserves drilled successfully 2 

total 11 

Number of properties drilled unsuccessfully .. .. 13 
Number of Government Reserves drilled unsuccess- 

fully .. .. 4 

total 17 

Table 3: Summary of drought relief drilling: Westonia 

Properties and Reserves 

Dry 
Wet-insufficient supply 
Wet-saline supply 
Wet-suitable supply 
Abandoned 

1 5 9  

7 6  

22  

25 

4 

2 4 8 2  

1 6 8 5  

579 

5 7 4  

50 

-- 

FOLLOW-UP SURVEY 1976 (Table 4 )  

During July, 1976, a follow-up survey was conducted 
to establish how many of the 25 successful 1969-1970 
drought relief bore sites tiad been developed. 
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R e s u l t s  : 7 s u c c e s s f u l l y  deve loped  
1 8  n o t  deve loped .  

Twelve o f  t h e  e i g h t e e n  s i tes  were n o t  deve loped  because  

t h e  y i e l d s  and s a l i n i t i e s  were n o t  s a t i s f a c t o r y  f o r  t h e  

f a r m e r s  r equ i r emen t s .  

The t h r e e  s i tes  on Yanneymooning H i l l  Reserve were 
n o t  deve loped  because  s u f f i c i e n t  s u p p l i e s  w e r e  found on 
nearby  f a r m s .  

Two of  t h e  t h r e e  s i tes  a t  Gee lab in  Rock Reserve 
were n o t  deve loped  because  t h e  t h i r d  p rov ided  l a r g e  
enough y i e l d s  t o  s a t i s f y  t h e  demands. 

One s i t e  w a s  n o t  deve loped  because  t h e  fa rm changed 
ownership.  

COMMENTS ON FUTURE S I T I N G  OF BORES 

There a re  t w o  main s o u r c e s  o f  groundwater  i n  t h e  
Westonia area. 

1. Large ca tchments  w i t h  long  g e n t l e  s l o p e s  
and compara t ive ly  l a r g e  d r a i n a g e s  are f a i r l y  

p r o s p e c t i v e  areas f o r  groundwater  d r i l l i n g  
p a r t i c u l a r l y  i f  t h e r e  i s  a t h i c k  sequence of 
sand  and c l a y  o v e r l y i n g  f r a c t u r e d  basement 
r o c k .  

2 .  Thick s u p e r f i c i a l  s ands  a d j a c e n t  t o  l a r g e  
g r a n i t i c  o u t c r o p s .  

Yanneymooning H i l l  and Gee lab in  Rock Reserves  are prob- 
a b l y  t h e  b e s t  areas f o r  deve lop ing  community s u p p l i e s  

of groundwater .  

I n  a l l  cases d r i l l i n g  s h o u l d  be c o n t i n u e d  down i n t o  
f r e s h  bedrock and t h e  e n t i r e  s a t u r a t e d  t h i c k n e s s  opened 

t o  t h e  b o r e  by s l o t t e d  c a s i n g  o r  s c r e e n s .  
” 
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Table 4: S ta tus  of drought r e l i e f  successful  bores:  Westonia,July 
1976 

Owner 

Govt Res. 
Yanne ymooninc 
H i l l  

I t  

11 

Warr ac hupp i n  
Res. 

11 

I t  

Geelabin Rock 
Res. 

11 

11 

M .  Lane 

Palmer ( D e l l e  
Bosca) 

H.M.Poole & 
Sons 

11 

I 1  

Max Halbert E; 

Sons 
I t  

I 1  

A.R.Priestly 

W. Duncan 

A.M. & J . M .  
Morrison 

D.McDowal1 
11 

11 

11 

I t  

" t o t a l s  

-- 

Lithe 

54/8C 

I t  

11 

3 5/8C 

11 

I 1  

54/8C 

11 

11 

3 5/8C 

24/80 

35/80 

11 

11 

35/80 

I 1  

11 

35/80 

j4/80 

54/80 

i5/80 
I 1  

11 

I 1  

11 

Lac . 

24406 

34 5 

303 

119 

301 

309 

3 06 

327 

339 

327 

334 

1444 

3 63 

Bore N o .  

2 6 3 6 - IVC 2 8 

!6 36- I V C 2  9 

? 636 - IVC2 3 

?63 5 - IVA4 1 

t635-1VA46 

!6 3 5- IVA4 7 

!636- I I IC l  

! 63 6- I I I C 1 ;  

!636-IIIC2C 

! 63 5 - IVB6 

! 634 - I V A l  

6 3 5 - I V B l O  

635- IVA35 

63 5- IVD5 

63 5-IVA12 

63 5- IVA24 

635-IVA30 

6 35- ID46 

63 6- I ID7 

636-IIIC26 

635-ID11 

635-ID15 

635-ID19 

635-ID20 

635-ID25 

' 1969-1970 - 

3eptl: 
m 

21.3 

29.6 

15.2 

12.2 

25.9 

22.9 

27.4 

21.3 

33.5 

13.7 

54.9 

10.2 

9 . 1  

8.8 

9 . 1  

.2 .5  

.3 * 1 

.3.7 

8.8 

5 . 1  

3.7 

8 . 3  

5 .2  

9.4 

9 .1  

~ U E p  

m /d 

14-23 

23 

68 

5 

9 

14  

45 

23 

45 

7 

7 

7 

9 

7 

7 

5 

18 

14  

9 

14 

7 

7 

9 

9 

14 

3a l i -  
Tity 
I'DS 
ng/ 1 - 

37( 

23( 

10 c 

70C 

l l l C  

L l l O C  

30C 

48C 

59c 

7400 

9ooc 

6150 

500 

640 

1300 

0000 

480 

230 

3330 

5770 

630 

0700 

0000 

570 

2 10 

7 
~ 

1976 
- 

d 
a, a 
0 
rl 
a, 

i J 3  
84 - 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

.- 
18 
- 

- 10 - 



c 

RURRACOPPIN SOUTH 

LOCATION AND TOPOGRAPHY 

Burracoppin South i s  eas t  o f  Xerred'in and southwes t  
The c o u n t r y  i s  g e n t l y  u n d u l a t i n g  w i t h  some of Westonia.  

o f  t h e  h i g h e r  e l e v a t i o n s  be ing  capped w i t h  l a t e r i t e .  
S m a l l  l a t e r i t i c  b r e a k w a y s  can  be s e e n  i n  t h e s e  areas. 

GEOLOGY 

Most o f  t h e  area i s  covered w i t h  sandy t o  loamy 

soils w i t h  t h e  h i g h e r  e l e v a t e d  areas c o n t a i n i n g  abundant  

loose l a t e r i t i c  grave l  and some s o l i d  l a t e r i t e  capping.  
The s l o p e s  are covered w i t h  l o o s e l y  c o n s o l i d a t e d  sandy 

g r a v e l  w i t h  some c l a y .  

A w h i t e , v e r y  ha rd  k a o l i n i t i c - r i c h  c l a y  r e p r e s e n t i n g  

weathered g r a n i t i c  basement i s  a t  f a i r l y  sha l low dep th .  

A t y p i c a l  s e c t i o n  w i l l  b e  (a )  l a t e r i t e  g r a v e l  and 
c l a y e y  s a n d s ,  u n d e r l a i n  by ( b )  k a o l i n i t i c - r i c h  c l a y  
w i t h  some q u a r t z  s and ,  u n d e r l a i n  by (c )  weathered 
g r a n i t i c  rock  w i t h  q u a r t z ,  some weathered f e l d s p a r  and 

k a o l i n i t i c  c l a y  r e s t i n g  on ( d )  f r e s h  g r a n i t i c  basement,  
sometimes f r a c t u r e d .  

D o l e r i t e  dykes may a l so  be  p r e s e n t .  

HYDROGEOLOGY 

R a i n f a l l  

The average annua l  r a i n f a l l  i s  a b o u t  300  mm b u t  is 
u n r e l i a b l e .  
p i r a t i o n  and o n l y  a v e r y  small  p e r c e n t a g e  r e a c h e s  t h e  

water t a b l e .  

Most o f  t h e  r a i n f a l l  i s  l o s t  t o  evapo t rans -  

- 

Groundwater 
~~ 

A l l  t h e  s u c c e s s f u l  d rough t  r e l i e f  ( 1 9 6 9 )  b o r e s  f o r  
t h i s  a r e a  were s i t u a t e d  on t h e  wes te rn  s i d e .  

l a r g e r  p r o p o r t i o n  of t h e  b o r e s  i n  t h e  eas t  were comple te ly  

A much 
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d r y .  No m i l l s  e x i s t  i n  t h e  eas t  p a r t  of t h e  area. 

a 

c 

I n  many c a s e s  b o r e s  i n  t h e  e a s t  had a washed, i r o n -  
s t a i n e d  l a y e r  of weathered g r a n i t e  - s o m e t i m e s  w i t h  
d e f i n i t e  sand l a y e r s  - on t o p  of t h e  bedrock.  I t  i s  
clear t h a t  t h e s e  l a y e r s  have a t  one  t i m e  expe r i enced  
s u b s t a n t i a l  amounts o f  groundwater  p a s s i n g  through them. 
It  seems t h a t  t h e  water moves compara t ive ly  q u i c k l y  

through t h e s e  l a y e r s  u n t i l  i t  r e a c h e s  t h e  s a l t y  ground- 
water r e s e r v o i r s  i n  t h e  ma in  d r a i n a g e  d e p r e s s i o n s .  

I n  t h e  w e s t e r n  area groundwater  i s  o b t a i n e d  from 
t h e  g e o l o g i c a l  zones (a )  t o  ( d ) .  

Auld (No.2534-IB9) o b t a i n e d  a supp ly  from l a t e r i t i c  
g r a v e l  on t o p  of ha rd  l a t e r i t i c  conglomera te  - t h e  h a r d  
i ron-pan  o f t e n  encoun te red  a t  t h e  base  of l a t e r i t e  i n  
t h i s  a r e a .  

F i v e  b o r e s  (Auld Nos.2534-IB10 and 2534-IB14, 
Cros thwa i t e  No.2534-IB22,J. Liebeck No.2634-IVC23 and 

V e i t c h  No.2634-IIID21) y i e l d e d  a supp ly  from sandy 
k a o l i n i z e d  g r a n i t e .  A l l  e x c e p t  t h e  las t -named w e r e  on 
o r  n e a r  d r a i n a g e s  f r o m , g r a n i t e s  a l though  i n  t h e  c a s e s  

of Auld No.2534-IB14 and J. Liebeck No.2634-IVC23 
t h e y  were q u i t e  some d i s t a n c e  from t h e  o u t c r o p s .  

Two b o r e s  (Cros thwa i t e  No.2534-IBl7 and Girando 
No.2534-IA17) w e r e  l o c a t e d  v e r y  close t o  l a r g e  g r a n i t e  
o u t c r o p s ,  l o c a t i n g  water i n  f r a c t u r e d  g r a n i t e .  One 

o t h e r  b o r e  ( E l l e r y  No.2634-IVD14) a l s o  encountered  a 
supp ly  i n  f r a c t u r e d  g r a n i t e ,  b u t  much f u r t h e r  from 
g r a n i t e  o u t c r o p s  i n  a sandy d e p r e s s i o n .  

The Mount Cramphorne Reserve t e s t  b o r e  No.2634-I11 
A29 w a s  t es ted  by a i r -b lowing  f o r  6 hours  w i t h  no lower- 
i n g  of t h e  water l e v e l .  T h e  p r o d u c t i o n  b o r e ,  however, 
f a i l e d  t o  y i e l d  any supp ly .  T h e r e f o r e  e i t h e r  a l i m i t e d  

r e s e r v o i r  had been exhaus ted ,  o r  some o t h e r  e x p l a n a t i o n  

must be  sough t .  Other  b o r e s  close t o  r o c k s ,  w i t h  water 
i n  f r a c t u r e s ,  have a l s o  f a i l e d  on o c c a s i o n ,  so pe rhaps  

a n o t h e r  f a c t o r  i s  invo lved .  This  o t h e r  f a c t o r  cou ld  be  
t h e  b l o c k i n g  o f f  of f r a c t u r e s  by sand, 
caused  by t h e  violenk.  a g i t a t i o n  of a i r -b lowing  or  t e s t -  
pumping. 

s i l t  and c l a y ,  
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DROUGHT RELIEF INVESTIGATIONS 1 9 6 9 - 1 9 7 0  

(Table 5) 

Number of Properties inspected .. .. .. .. .. 2 1  

e Number of Government Reserves inspected .. .. .. 1 

total 22 

Number of properties recommended for drilling .. 21 
Number of Government Reserves recommended for 

drilling .. 1 

total 22 

Number of properties drilled successfully .. .. 6 
Number of Government Reserves drilled success- 

fully .. 1 

total 7 

Number of properties drilled unsuccessfully .. .. 15 
Number of Government Reserves drilled unsucces- 

fully . . - 
- 

total 15 
, 

Table 5: Summary of drought relief drilling: 
e 

Burracoppin South 
, 

Dry 
Wet-insufficient supply 
Wet-saline supply 
Wet-suitable supply 

Reserves 

No.of Total 
bores depth 

m 

1 2  

3 

2 

1 

18 

23  

315 

FOLLOW-UP SURVEY 1 9 7 6  (Table 6) 

During August, 1 9 7 6 ,  a follow-up survey was conduc- 
ted to establish how many of the 12 successful 1 9 6 9 - 1 9 7 0  

drought relief bore sites had been developed. 
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Results : 8 successfully developed 
3 not developed 
1 not successfully developed. 

The two Mount Cramphorne Reserve sites were not 
required and therefore not developed. 

Site 2534-12114 was not developed because 2534-IA17 
failed. 

After developing and equipping site 2534-IA17 the 
yield dropped below 5 m 3 /d and the bore failed probably 

due to poor construction and developing techniques. 

Table 6: Status of drought relief successful bores: 
Burracoppin South, Ai Tust 1976 

1969-70 1976 
I 

L i t h o  LOC. 

~ 

S a l i -  
n i t y  
TDS 
m g / l  

B o r e  NO. O w n e r  
3.l p l y  
m /d 

3 D e p t h  
m 

42.7 

29.9 

30.5 

9.1 

29.3 

36.6 

9.1 

15.2 

24.4 

25.0 

42.1 

24.4 

26 34 - IVD 14 14 

14 

9 

5 

7 

14 

68 

23 

5 

7 

9 

14 

24/80 25250 E.Ellery 

G.D. 
C r o s t h w a i t e  

11 

H . C . Auld 
11 

I t  

M t  C r a m p h o r n e  
R e s .  

11 

G . G i r a n d o  
11 

J. Liebeck 

D . N . V e i t c h  

t o t a l s  

955 

3360 

782 

1992 

100 

3500 

570 

397 

270 

410 

5356 

3672 

24/80 18059 2 5 3 4- IB17 

I I  

24/80 
11 

I t  

18259 

19102 

18264 

19106 

2534-IB22 

2534-IB9 

2 534-IB10 

2534-IBl4 

5/80 
I I  

19211 
I t  

2634-IIIA27 

2634-IIIA28 

25 34- IA14 

2534-IA17 

2634-IVC23 

2634-IIID21 

24/80 20753 i 
I I  

24/80 

I t  

18275 

8 , 

COMMENTS ON FUTURE SITING OF BORES 

c Although reasonable chances of finding usable groundwater 
on the west side of the area exist, the east side appears 
quite lacking in such chances. Some alternative source of 
water must therefore be provided on the eastern side, if 
the results of future droughts are to be avoided. 
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Key dams - o r  perhaps  a n  e x t e n s i o n  of scheme water  - 
would seem t o  be t h e  answer.  

Mount Cramphorne area appea r s  t h e  most p r o s p e c t i v e  

area f o r  l o c a t i n g  a community groundwater  supp ly  provid-  
i n g  t h a t  t h e  p r o d u c t i o n  b o r e  f a i l u r e  w a s  mechanica l  and 
n o t  geo log ica l - .  

SOUTH YILGARN 

LOCATION AND TOPOGRAPHY 

South  Y i l g a r n  c o v e r s  an  area s o u t h e a s t  o f  Westonia  
and i s  main ly  on t h e  w e s t e r n  side o f  t h e  Sou the rn  Cross  

g r e e n s t o n e  b e l t .  

The c o u n t r y  i s  g e n t l y  u n d u l a t i n g  w i t h  l o n g  r o l l i n g  
sandy s l o p e s  and a few low r i d g e s  marking q u a r t z  v e i n s  

and d o l e r i t e  dykes .  

GEOLOGY 

Most o f  t h e  area i s  cove red  w i t h  s i l t y  s and ,  some 

w i t h  l a t e r i t e ,  and i s  main ly  u n d e r l a i n  by g r a n i t e  and 

a l l i e d  r o c k s .  

A g r e e n s t o n e  b e l t  o c c u p i e s  t h e  e a s t e r n  margin  and 

d o l e r i t e  dykes and q u a r t z  v e i n s  are s c a t t e r e d  t h r o u g h o u t .  

HYDROGEOLOGY 

Rain f a 11 

The ave rage  annua l  r a i n f a l l  i s  a b o u t  280 mm b u t  i s  
u n r e l i a b l e .  Most of  t h e  r a i n f a l l  i s  l o s t  t o  e v a p o r a t i o n  

c and t r a n s p i r a t i o n  and only a v e r y  s m a l l  p e r c e n t a g e  
r e a c h e s  t h e  water t a b l e .  
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Groundwater 

There a re  v e r y  few m i l l s  i n  t h e  area, and almost a l l  
o f  t h e s e  are s i t u a t e d  towards t h e  b a s e  o f  l o n g  sand  and 
g r a v e l  s l o p e s .  Numerous s i m i l a r  s i t e s  w e r e  d r i l l e d  
d u r i n g  t h e  1 9 6 9 - 1 9 7 0  d r o u g h t  r e l i e f  program, b u t  w i t h o u t  

s u c c e s s  - a l t h o u g h  many b o r e s  exceeded 45  m b e f o r e  r each -  

i n g  bedrock.  

Only one s u c c e s s  w a s  o b t a i n e d  d u r i n g  t h e  d r o u g h t  
r e l i e f  d r i l l i n g .  T h i s  w a s  i n  s h a l l o w  ye l low sand  on t h e  
w e s t  s i d e  o f  a l a r g e  no r th - sou th  q u a r t z  r i d g e .  

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

There  

T e s t  b o r i n g  on t h e  east  s i d e  of  t h e  same q u a r t z  

Most o f  t h e  farms d r i l l e d d u r i n g t h e  1969-1970  d rough t  
r e l i e f  had a number o f  o t h e r  bores p u t  down o v e r  t h e  
y e a r s ,  w i t h  v e r y  l i t t l e  s u c c e s s .  One f a rmer  - A. 

McKenzie - had 52  b o r e s  on h i s  p r o p e r t y  o f  1 863 h e c t a r e s  

f o r  one  s u c c e s s  o n l y .  

I t  seems t h a t  (1) m o s t  o f  t h e  groundwater  moves 
f a i r l y  r a p i d l y  down i n t o  t h e  main s a l i n e  d r a i n a g e s ,  so  
t h a t  t h e r e  i s  almost no u s a b l e  groundwater  i n  t h e  area, 
or ( 2 )  most o f t h e  r a i n f a l l  i s  l o s t  t o  e v a p o t r a n s p i r a t i o n  

and does  n o t  form groundwater .  

DROUGHT RELIEF INVESTIGATIONS 1969-1970 
(Tab le  7 )  

Number of  p r o p e r t i e s  i n s p e c t e d  .. .. .. .. .. 15 
Number o f  Government Reserves  i n s p e c t e d  .. .. .. - 

P 

t o t a l  15  

Number o f  p r o p e r t i e s  recommended f o r  d r i l l i n g  .. 15 
Number of Government Reserves  recommended f o r  

d r i l l i n g  .. - 

t o t a l  1 5  

1 Number o f  p r o p e r t i e s  d r i l l e d  s u c c e s s f u l l y  .. .. 
Number of Government Reserves  d r i l l e d  s u c c e s s -  

f u l l y  . . - 
t o t a l  1 
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. 

Number o f  p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  .. .. 1 4  

Number o f  Government Reserves  d r i l l e d  unsuc- 
c e s s f u l l y  .. .. I 

t o t a l  1 4  

Tab le  7 :  Summary of d r o u g h t  re l ief  d r i l l i n g :  
South  Yi lga rn  

Dry 
W e t - I n s u f f i c i e n t  Supply 
Wet-Saline Supply 
W e t - s u i t a b l e  Supply 
Abandoned 

t o t a l s  

P r o p e r t i e s  

T o t a l  
d e p t h  

m 
No 
b o r e s  

FOLLOW-UP SURVEY 1 9 7 6  (Table 8) 

Government 
Reserves  

N i l  

The o r i g i n a l  s u c c e s s f u l  s i t e  h a s  n o t  been r e d r i l l e d  
o r  developed and is  covered  w i t h  d r i f t  sand making i t s  

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

have been d r i l l e d  w i t h i n  2 0 0  m o f  t h i s  s i t e .  
Two s u c c e s s f u l  p r o d u c t i o n  bores 

Table 8 :  S t a t u s  of d r o u g h t  r e l i e f  s u c c e s s f u l  b o r e :  
South  Y i l g a r n ,  J u l y  1 9 7 6  

COMMENTS ON FUTURE S I T I N G  O F  BOXES 

Because o f  t h e  a p p a r e n t  a lmos t  t o t a l  absence  of us-  

able  groundwater ,  f u t u r e  d r i l l i n g  c a n n o t  b e  recommended. 

An a l t e r n a t i v e  s o u r c e  o f  supp ly  - key dams o r  an  
e x t e n s i o n  o f  scheme w a t e r  - must be s o u g h t  i f  t h e  e f f e c t s  
of f u t u r e  d r o u g h t s  a re  t o  be  avo ided .  
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MOUNT WALKER 

LOCATION AND TOPOGRAPHY 

Mount Walker i s  a marg ina l  a g r i c u l t u r a l  d i s t r i c t  i n  

t h e  e a s t e r n  p a r t  o f  t h e  S h i r e  o f  Narembeen. The 1 9 6 9  

d r o u g h t  r e l i e f  d r i l l i n g  area i s  w e s t  of  No.1 Rabb i t  Proof 
Fence,  and i s  a b o u t  48 km n o r t h - s o u t h  and a n  a v e r a g e  of 48 
km east-west. Mount Walker i s  a conspicuous  g r a n i t e  h i l l ,  
i n  t h e  c e n t r a l  p a r t .  

The o n l y  o u t s t a n d i n g  r e l i e f  f e a t u r e s  are  scattered 
g r a n i t e  h i l l s  ( l i k e  Mount W a l k e r ) ,  examples b e i n g  Mount 
Anderson, Gibb Rock and Glene lg  Rock. Otherwise  t h e  
c o u n t r y  c o n s i s t s  of f l a t  t o  g e n t l y  u n d u l a t i n g  f e a t u r e l e s s  

s a n d p l a i n  w i t h  t rac t s  of heavy c l a y  s o i l s  on t h e  lower  

ground. 

GEOLOGY 

.I 

I t  a p p e a r s  t h a t  t h e r e  has  been some s u p e r f i c i a l  
s o r t i n g  of t h e  s o i l  on t h e  s l o p e s  and t h a t  wind and water 
have removed t h e  f i n e r  c l a y  and s o l u b l e  c o n s t i t u e n t s  
from t h e  s l o p e s  and d e p o s i t e d  them i n  t h e  lower areas. 
The r e s u l t  i s  a s u p e r f i c i a l l y  sandy s o i l  on t h e  s l o p e s  
and t h e  a d d i t i o n  o f  e x c e s s i v e  c l a y  t o  t h a t  a l r e a d y  i n  t h e  
v a l l e y s .  These s o i l s  are  u n d e r l a i n  by broken  g r a n i t i c  
r o c k s  r e s t i n g  on  a n  i r r e g u l a r  s u r f a c e  o f  f r e s h  g r a n i t e .  

HY DROGEOLOGY 

R a i n f a l l  

The a v e r a g e  annua l  r a i n f a l l  which main ly  f a l l s  d u r i n g  
t h e  w i n t e r  months i s  a b o u t  3 2 0  mm. Most o f  t h e  r a i n f a l l  i s  
l o s t  t o  e v a p o r a t i o n  and t r a n s p i r a t i o n ,  and o n l y  a v e r y  small 

* p e r c e n t a g e  r e a c h e s  t h e  water t a b l e .  

Groundwater 
-, 

A l l  of t h e  e x i s t i n g  groundwater  s u p p l i e s  are d e r i v e d  
from a g r a n i t e  f r a c t u r e - z o n e  which v a r i e s  i n  t h i c k n e s s  
between 6 rn and 55 m .  



The f o l l o w i n g  h y d r o l o g i c a l  c h a r a c t e r i s t i c s  have been 
r e c o g n i  zed : 

1. 

2. 

3 .  

4 .  

5 .  

The r a p i d l y  changing bedrock r e l i e f  i s  u n r e l a t e d  t o  
t h e  s u r f a c e  c o n t o u r s .  The d e e p e r  zones o f  decom- 
p o s i t i o n  a r e  n o t  i n  t h e  d e p r e s s i o n s  and v a l l e y s ,  
b u t  i n  t h e  middle and upper  p a r t s  of t h e  s l o p e s .  
V a l l e y s  and d e p r e s s i o n s  are  unproduc t ive  and a l l  
t h e  producing  b o r e s  are on h i g h e r  ground.  

I n  t h e  g r e a t  m a j o r i t y  o f  cases t h e  zones of de- 
composi t ion  ( p o t e n t i a l  a q u i f e r s )  are impermeable, 
c o n s i s t i n g  of a uni form sequence of h i g h l y  k a o l i n -  

i z e d  g r a n i t e  w i t h  v a r y i n g  amounts of q u a r t z  g r i t .  
Many o f  t h e s e  zones a r e  water s a t u r a t e d  b u t  canno t  
be developed i n t o  p r o d u c t i o n  because  o f  t h e  exces-  
sive amount o f  f i n e s .  

H o r i z o n t a l  s a l i n i t y  v a r i a t i o n s  are  extreme w i t h i n  
s h o r t  d i s t a n c e s .  I n  one i n s t a n c e  t h e  v a r i a t i o n  
amounted t o  8 0 0 0  mg/l w i t h i n  less t h a n  30 m. Th i s  
must be due t o  t h e  v e r y  i r r e g u l a r  g r a n i t e  c o n f i g u r -  
a t i o n ,  which b r i n g s  abou t  t h e  fo rma t ion  o f  uncon- 

nec ted  b o d i e s  o f  groundwater ,  each  w i t h  i t s  own 

water t a b l e  and chemica l  character is t ics .  

S a l t  a f f e c t e d  a r e a s  on h i g h e r  ground d e s e r v e  
s p e c i a l  a t t e n t i o n  because  they  i n d i c a t e  a sha l low 
w a t e r  t a b l e ,  and can be developed  i n t o  soaks ,  3 m 
t o  6 m i n  d e p t h .  The groundwater  below these s a l t  
p a t c h e s  i s  s a l i n e  enough t o  k i l l  t h e  v e g e t a t i o n ,  
b u t  i s  s t i l l  u s a b l e  f o r  s t o c k .  S a l i n i t i e s  are i n  
t h e  o r d e r  of 5 0 0 0  t o  7 0 0 0  mg/l. 

B y  f a r  t h e  most promis ing  bo re  s i tes  are on t h e  

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

c l o s e d .  
r i d g e  of s o l i d  rock  o c c u r s  on t h e  s ide towards 
which t h e  groundwater g r a v i t a t e s .  T h i s  has  an  
impounding e f f e c t  p r e v e n t i n g  o u t f l o w  of groundwater .  

A c l o s e d  b a s i n  i s  one i n  which a pronounced 
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DROUGHT RELIEF INVESTIGATIONS 1969-1970  
(Table 9 )  

Number of p r o p e r t i e s  i n s p e c t e d  .. .. .. .. .. 32 
Number of Government Reserves  i n s p e c t e d  .. .. .. 2 

t o t a l  34 

Number of p r o p e r t i e s  recommended f o r  d r i l l i n g  .. 25 
Number o f  Government Reserves  recommended f o r  

d r i l l i n g  .. 2 

t o t a l  27 

Number of p r o p e r t i e s  d r i l l e d  s u c c e s s f u l l y  .. .. 8 

Number o f  Government Reserves  d r i l l e d  success -  
f u l l y  .. 1 

t o t a l  9 

Number of  p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  .. .. 1 7  
Number o f  Government Reserves  d r i l l e d  unsuc- 

cess f u l  l y  .. 1 

t o t a l  .. 1 8  

Table 9:  Summary of  d r o u g h t  r e l i e f  d r i l l i n g :  Mount 
Walker 

reserves 

W e t -  I n s u f f  i c i  e n t  Supply 
Wet-Saline Supply 
W e t -  Su i t a b l  e Supply 
Abandoned i 
t o t a l s  I 1 2 9  

r u c a l  'local No.of 
m m 

depth ~ bores 1 depth 

FOLLOW-UP SURVEY 1 9 7 6  (Tab le  10) 

During August,  1976,  a follow-up s u r v e y  w a s  conduc- 
t e d  t o  e s t a b l i s h  how many of t h e  12 s u c c e s s f u l  1969-1970 
d rough t  r e l i e f  b o r e  sites htid been developed .  

R e s u l t s  : 1 s u c c e s s f u l l y  deve loped  
11 N o t  deve loped .  
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Four o f  t h e  e l e v e n  undeveloped s i tes  w e r e  cons id 'e red  

f a i l u r e s  by t h e  f a r m e r s  because  o f  low y i e l d s  and h i g h  
s a l i n i t i e s ,  even though t h e s e  were s t i l l  w i t h i n  t h e  
d r o u g h t  r e l i e f  l i m i t s .  One b o r e  w a s  abandoned due  t o  
d r i l l i n g  d i f f i c u l t i e s .  The remain ing  six s i tes  were n o t  
developed because  e i t h e r  t h e  farms changed ownersh ip  or  
t h e  d r o u g h t  ended b e f o r e  t h e  b o r e s  w e r e  r e q u i r e d .  

Table 1 0 :  S t a t u s  of d r o u g h t  r e l i e f  s u c c e s s f u l  bores: 
Mount Walker,  August 1 9 7 6  

Owner 

J . R .  S p r i g g  

J. S t a r c e v i c  h 

1 - S t a r c e v i c h  

M .  & A.N. 
Romanel l i  

11 

Caughey & 
Copley 

I I  

F . G .  & M . I .  
Harders 

A. B.Lethlean 
II 

Coker & Co.  

G i b b  Rock 

t o t a l s  

L i t h o  

5/80 

5/80 

5/80 

5/80 

II 

34 5/8 0 

11 

345/80 

5/80 
11 

346/80 

346/80 

COMMENTS 

LOC. 

24258 

24850 

10202 

19183 

19183 

2339 

2338 

2397 

2217 

2217 

2102 

Bore N o .  

2634-IIIC3C 

26 34 -I I I C 1  

2 634 - I1 I A l i  

2634-IIIA9 

2 634- I I I A l C  

2 63 3 - I V B l O  

2 6 3 3 - IVBl2 

26 3 3 - I C 1  

26 3 3- IUA2 

2 6 33 - IVA3 

2633-IA5 

27 3 3 - 1 ~ ~ 2 4  

1969-1970 

Depth 
m 

45.7 

6 . 1  

31.1 

55.2 

12.2 

5 1 . 8  

9 . 1  

12.7 

36.6 

3 .O 

24.4 

13.0 

ON FUTURE SITING 

;u p l y  
m /d 3 

5 c  

9 

5+ 

5 

5 

5 

9 

14  

5+ 

5 

14  

14  

S a l i -  
n i t y  
TDS 
m g / l  

1290 

8650 

7650 

5230 

3770 

3670 

4220 

4050 

8750 

7300 

9945 

200 

O F  BORES 

0 
__.I_ 

- 
a 
at a 
0 
r-i 
at u t >  

O Q )  z a  

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

11 
- 

A11 o f  t h e  s u c c e s s f u l  b o r e  si tes have been d r i l l e d  i n  
weathered  and f r a c t u r e d  g r a n i t e ,  t h e  most s u c c e s s f u l  b e i n g  
t h o s e  nea r  t h e  p e r i p h e r y  o f  g r a n i t e  r o c k s ,  e s p e c i a l l y  i f  
on f a i r l y  h igh  ground. I n  t h e  f u t u r e  t h e s e  areas shou ld  be 
i n v e s t i g a t e d  f i r s t .  . 

A d d i t i o n a l  s u p p l i e s  may a l s o  b e  o b t a i n e d  from t h e  h igh  
l e v e l  s a l t - a€  e c t e d  areas by d i g g i n g  soaks .  I n  t h e s e  s i t u -  
a t i o n s  t h e  groundwater  w i l l .  be  q u i t e  b r a c k i s h  b u t  p robab ly  
s u i t a b l e  f o r  d r y  s t o c k .  
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K U L l N  - K O N D I N I N  

LOCATION AND TOPOGRAPHY 

The main area covered  by t h i s  s e c t i o n  i s  n o r t h  and 
(mos t ly )  s o u t h  o f  t h e  road  from Kondinin t o  Hyden, e x t e n d i n g  

from a p o i n t  1 9  km eas t  o f  Kondinin t o  t h e  township  o f  
K a r l g a r i n .  

The l a n d s c a p e  i s  f e a t u r e l e s s  e x c e p t  f o r  a number of 
g r a n i t e  h i l l s  on t h e  h i g h e s t  p a r t s  of t h e  d i v i d e s  ( K a r l g a r i n  
H i l l s ,  S c r i v e n e s s ,  Dandagin Rock) .  

The sou thwes te rn  p o r t i o n  o f  t h e  area i s  i n  a wide ill- 
d e f i n e d ,  f l a t - f l o o r e d  t r u n k  v a l l e y  occupied  by a c h a i n  o f  
s a l t  lakes ,  of which J i l a k i n  Lake i s  t h e  most prominent .  

GEOLOGY 

Most o f  t h e  s u r f a c e  i s  covered  by a b l a n k e t  o f  
y e l l o w i s h  o r  p a l e - g r e y  sands  o v e r l y i n g  e i ther  f r e s h  
g r a n i t e  o r  weathered  zones of v a r y i n g  t h i c k n e s s .  I ron -  
capped l a t e r i t i c  r e s i d u a l s ,  bounded by breakaways occur  
on t h e  h i g h e r  ground.  

HYDROGEOLOGY 

Rain f a1 1 

The a v e r a g e  a n n u a l  r a i n f a l l  which ma in ly  f a l l s  
d u r i n g  t h e  w i n t e r  months i s  a b o u t  350 mm. Most o f  t h e  
r a i n f a l l  i s  l o s t  t o  e v a p o r a t i o n  and t r a n s p i r a t i o n  and 

o n l y  a v e r y  s m a l l  p e r c e n t a g e  r e a c h e s  t h e  water t a b l e .  

Groundwater 

An a t t e m p t  w a s  made t o  e s t a b l i s h  community s u p p l i e s  
and f o r  t h i s  purpose  a number of r e s e r v e s ,  su r round ing  
t h e  more prominent  g r a n i - t e  bosses, were t e s t e d .  With 
t h e  e x c e p t i o n  of N o r s e c o l l a r  Rock t h i s  w a s  n o t  s u c c e s s f u l  
because  of s h a l l o w  basement r o c k s  w i t h i n  t h e  r e s e r v e  
boundar i e s .  

- 22 - 



Away from t h e  g r a n i t e  r o c k s  t h e  c o n d i t i o n s  are  
g e n e r a l l y  n o t  f a v o u r a b l e  f o r  i n f i l t r a t i o n ,  because  o f  
l a c k  of r e l i e f .  The r e s u l t  i s  t h a t  s u p p l i e s  are i n s u f f i -  
c i e n t ,  o r  s a l i n e  because  o f  t h e  combined e f f e c t s  o f  h i g h  
e v a p o r a t i o n ,  s low a b s o r p t i o n  and s l u g g i s h  groundwater  
movement. C l o s e l y  spaced  d r i l l i n g  i n  many areas h a s  
shown t h a t  t h e  f low p a t h s  from i n t a k e s  t o  d i s c h a r g e  areas 
are n o t  s h o r t  and s i m p l e ,  b u t  v e r y  i r r e g u l a r  and s i n u o u s .  
Of ten  t h e y  are narrow zones i n  which t h e  d e p t h  and d e g r e e  
of w e a t h e r i n g  are m o s t  f a v o u r a b l e .  These zones are 
d i f f i c u l t  t o  locate under  s o i l  c o v e r  a n d t i n  t h e  absence  
o f  g e o p h y s i c a l  work, t h e  o n l y  way t o  f i n d  them i s  by 
d r i l l i n g  . 

O c c a s i o n a l l y  v e r y  h i g h  s a l i n i t y  groundwater  may be 

found a t  h igh  e l e v a t i o n s  i f  t h e  w a t e r - b e a r i n g  s a n d s  are  
s m a l l  and l o c a l l y  c o n f i n e d .  

DROUGHT RELIEF INVESTIGATIONS 1969-1970 

(Table 11) 

Number o f  p r o p e r t i e s  i n s p e c t e d  .. .. .. .. 
Number of Government Reserves  i n s p e c t e d  .. .. 

Tota l  

Number of p r o p e r t i e s  recommended f o r  d r i l l i n g  
Number of  Government Reserves  recommended f o r  

d r i l l i n g  

T o t a l  

Number of  p r o p e r t i e s  d r i l l e d  s u c c e s s f u l l y  .. 
Number o f  Government Reserves  d r i l l e d  s u c c e s s -  

f u l l y  

T o t a l  

Number o f  p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  .. 
Number of  Government Reserves  d r i l l e d  unsuc- 

ces s f u l l y  

To ta l  

..I 33 

.. 1 4  

.. 47 
__I 

.. 31 

.. 7 

.. 38 

.. 6 

.. 2 

.. 8 

.. 25 

.. 5 

.. 30 
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T a b l e  11: Summary o f  d r o u g h t  r e l i e f  d r i l l i n g :  K u l i n -  

K o n d i n i n  

D r y  

W e t - I n s u f f i c i e n t  S u p p l y  

W e t - S a l i n e  S u p p l y  

W e t - s u i t a b l e  S u p p l y  

A b  and o ned  

T o t a l s  

Government  

I 7 3  
8 1 336 1 2 

4 94 

1 4 3  3 9 4 6  1 9  452  

FOLLOW-UP SURVEY 1 9 7 6  ( T A B L E  12) 

D u r i n g  A u g u s t ,  1 9 7 6 ,  a f o l l o w - u p  s u r v e y  was c o n d u c -  

t e d  t o  e s t a b l i s h  how many o f  t h e  1 0  s u c c e s s f u l  1969-1970  

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

R e s u l t s :  3 s u c c e s s f u l l y  d e v e l o p e d  

7 n o t  d e v e l o p e d .  

E x p l o r a t o r y  b o r e s  2633-ILIB15 a n d  2532-IID10 w e r e  

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

s a l i n i t i e s  t o o  h i g h  f o r  t h e  f a r m e r s '  r e q u i r e m e n t s .  

S i t e  2632-IVA13 w a s  n o t  d e v e l o p e d  b e c a u s e  t h e  f a r m  

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

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

t h e  f a r m e r s '  e x i s t i n g  w a t e r  s u p p l i e s  w e r e  d e p l e t e d .  

COMMENTS O N  F U T U R E  SITING O F  BORES 

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

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

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

f rom t h e  g r a n i t e  i n t a k e  a r e a s .  Many o f  t h e  s u c c e s s f u l  

1 9 6 9  d r o u g h t  r e l i e f  b o r e s  w e r e  l o c a t e d  a t  a b o u t  t h i s  

l e v e l .  T h i s  may i n d i c a t e  a more or l e s s  r e g u l a r  s l o p e  

of  t h e  b e d r o c k  s u r f a c e  away f r o m  t h e  o u t c r o p  a r e a s .  
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TABLE 12 : S t a t u s  o f  d r o u g h t  r e l i e f  successfu l .  bores : Kulin-Kondinin,  

August 1976 

Owner 

J.I. Murray 
I I  

R.B. & J . K .  R i c h t e r  

A.C.  & E.M. F a r  

D . J .  & P.A. Maloney 
I t  

R.H. & D.G.Tuckwell 

C.V. H ink ley  

Road Reserve (Pede rah )  

Horse Collar Res. 

T o t a l s  

L i t h o  

376/8C 
I1 

376/80 

376/80 

345/80 
I I  

387/80 

376/80 

LOC.  Bore N o .  

27476 12533-11 B 1 1  

-- 

HOLT ROCK 

1969-1970 

Depth 
m 

63.4 

68.9 

30.5 

26.2 

18.3 

36.6 

54.3 

38.4 

26.8 

46.0 

16 

91 

29 

5 

52 

39 

26 

15 

30 

79 

Sali- 
n i t y  
TD S 
mg/l 

3500 

3 600 

1750 

850 

1090c 

7450 

5250 

1075C 

4500 

1750 

X 

X 

X 

- 
3 

LOCATION AND TOPOGRAPHY 

The Hol t  Rock area i s  eas t ,  s o u t h  and s o u t h e a s t  of 
Hyden and ex tends  t o  j u s t  east  o f  Lake Vazley.  I t  is 
modera te ly  u n d u l a t i n g  s a n d p l a i n  c o u n t r y  c o v e r i n g  deep ly  

weathered Archaean g r a n i t e  and g n e i s s .  The w e a t h e r i n g  
of t h e  Quat .ernary s u r f a c e  h a s  l e f t  numerous i n l i e r s  o f  

g r a n i t e  s t a n d i n g  s l i g h t l y  above normal p l a i n  l e v e l ,  and 
also r e l i c t  d r a i n a g e  f e a t u r e s  now r e p r e s e n t e d  as a c h a i n  
o f  s a l t  l a k e s  from Lake Carmody t o  Lake Icing. 

GEOLOGY 

Most of t h e  area i s  covered  w i t h  sand o f  v a r y i n g  
t h i c k n e s s  p a s s i n g  downwards i n t o  c l a y e y  sand  o v e r l y i n g  

weathered g r a n i t i c  basement.  G r a n i t i c  r o c k  i s  exposed 
a t  t h e  s u r f a c e  t o  form low h i l l s ,  

- 
% 
14 
0 
ti 
a, 

Q ?  o a ,  za 
X 

- 

X 

X 

X 

X 

X 

X - 
7 
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HYDROGEOLOGY 

R a i n f a l l  

The ave rage  annua l  r a i n f a l l  i s  a b o u t  300  mm, m o s t  
of  which f a l l s  d u r i n g  t h e  w i n t e r  months and is  l o s t  t o  
e v a p o r a t i o n  and t r a n s p i r a t i o n .  Only a v e r y  s m a l l  percen-  

t a g e  r e a c h e s  t h e  water t a b l e .  

Ground w a t e r 

P r o p e r t y  owners main ly  r e l y  on s u r f a c e  ca tchments  
and dams f o r  water s u p p l i e s .  Only a few farms  i n  t h e  
Hyden area had s u c c e s s f u l  groundwater  s u p p l i e s  p r i o r  t o  
t h e  1 9 6 9 - 1 9 7 0  d r o u g h t  r e l i e f  d r i l l i n g .  

Many o f  t h e  s u c c e s s f u l  b o r e s  w e r e  s i t e d  downslope 
from r e s i d u a l  g r a n i t e  h i l l s  b u t  above d r a i n a g e  b a s e  
l e v e l .  About 24 m o f  v a r i a b l e  weathered  g r a n i t e  w a s  
u s u a l l y  p e n e t r a t e d  by bores ,which were completed i n  h a r d  

g r a n i t e .  Most water came from t h e  more permeable ,  
f r a c t u r e d  i n t e r f a c e  between t h e  weathered  and h a r d  rock .  
The h i g h e s t  y i e l d i n g  bores w e r e  sunk i n  d e p r e s s i o m  where 
g r a n i t e  w a s  exposed on h i l l s  around t h e  d e p r e s s i o n .  

The f r e s h e s t  groundwater  w a s  found i n  b o r e s  c l o s e  

t o  t h e  l a r g e r  h i l l s ,  e . g .  King Rock, Hyden. Bores 

d r i l l e d  i n  t h e  g e n t l y  u n d u l a t i n g  areas u s u a l l y  were d r y  
or  gave s m a l l  s u p p l i e s  of s a l i n e  water. 

DROUGHT RELIEF INVESTIGATIONS 1969-1970  (Table 1 3 )  

Number of p r o p e r t i e s  i n s p e c t e d  .. .. .. .. .. .. 4 9  
Number of Government Reserves i n s p e c t e d  .. .. .. .. 53 

t o t a l  1 0 2  
- 

Number o f p r o p e r t i e s  recommended f o r  d r i l l i n g . .  .. .. 49 
Number o f  Government Reserves  recommended f o r  

d r i l l i n g  .. .. 37 

* t o t a l  8 6  
- 

Number of p r o p e r t i e s  d r i l l e d  s u c c e s s f u l l y  .. .. .. 28 
Number o f  Government Reserves  d r i l l e d  s u c c e s s -  

z 

f u l l y  .. .. 1 2  - 
t o t a l  4 0  
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Number of  p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  .. .. ' 2 1  

Number o f  Government Reserves  d r i l l e d  unsuccess-  
f u l l y  .. 25 

t o t a l  4 6  
- 

Tab le  13 :  Summary of  d rough t  r e l i e f  d r i l l i n g :  H o l t  Rock 

Dry 
W e t - I n s u f f i c i e n t  Supply 
Wet-Saline Supply 
Wet - su i t ab le  Supply 
Abandoned 

FOLLOW-UP SURVEY 1 9 7 6  (Tab le  1 4 )  

During August,  1 9 7 6 ,  a fo l low-up  su rvey  w a s  conduc- 
t e d  t o  e s t a b l i s h  how many o f  t h e  4 2  s u c c e s s f u l  1969-1970 

d r o u g h t  r e l i e f  b o r e  s i tes  had been developed .  
R e s u l t s  : 2 7  s u c c e s s f u l l y  deve loped  

1 n o t  s u c c e s s f u l l y  deve loped  

1 3  n o t  deve loped  
1 n o t  l o c a t e d  

The s a l i n i t y  o f  t h e  groundwater  a t  t h e  unsuccess-  

f u l l y  deve loped  s i t e  r o s e  t o  more t h a n  11 000  mg/l TDS. 

The 1 3  s i tes  were n o t  deve loped  because :  

(a)  t h e  groundwater  was t o o  s a l t y  f o r  fa rmers '  

r e q u i r e m e n t s .  
(b )  i n s u f f i c i e n t  supp ly  f o r  f a r m e r s ' r e q u i r e m e n t s .  

( c )  t h e  d r o u g h t  ended b e f o r e  t h e  b o r e s  were 
r e q u i r e d .  
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Number of  p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  .. .. 2 1  

Number o f  Government Reserves  d r i l l e d  unsuccess-  
f u l l y  .. 25 

t o t a l  4 6  
- 

Tab le  13:  Summary of  d r o u g h t  r e l i e f  d r i l l i n g :  Ho l t  Rock 

Dry 
W e t - I n s u f f i c i e n t  Supply 
Wet- S a l i n e  Supply 
Wet - su i t ab le  Supply 
Abandoned 

T o t a l s  

P r o p e r t i e s  
N o .  o f  
b o r e s  

7 6  
1 8  

26 

30 
1 

1 5 1  

T o t a l  
L_ d e p t h  

m 
1 577 

507 
7 4 6  

954 
5 1  

3 835 

Government 
R e s (  

N o .  o f  
b o r e s  

29 

6 

8 

1 2  
- 

55 

v e  s 
T o t a l  
d e p t h  

m 
454 
240 

236 
380 

1 310 

FOLLOW-UP SURVEY 1 9 7 6  (Table 1 4 )  

During August ,  1 9 7 6 ,  a follow-up su rvey  w a s  conduc- 
t e d  t o  e s t a b l i s h  how many of t h e  4 2  s u c c e s s f u l  1969-1970 

d r o u g h t  r e l i e f  b o r e  s i tes  had been developed .  
R e s u l t s  : 2 7  s u c c e s s f u l l y  deve loped  

1 n o t  s u c c e s s f u l l y  deve loped  
1 3  n o t  deve loped  
1 n o t  Located 

The s a l i n i t y  o f  t h e  groundwater  a t  t h e  unsuccess-  
f u l l y  deve loped  s i t e  rose t o  more t h a n  11 000  mg/l TDS. 

The 1 3  s i tes  were n o t  deve loped  because :  
( a )  t h e  groundwater  was too s a l t y  f o r  fa rmers '  

r e q u i r e m e n t s .  
(b)  i n s u f f i c i e n t  supp ly  f o r  f a r m e r s ' r e q u i r e m e n t s .  

( c )  t h e  d r o u g h t  ended b e f o r e  t h e  b o r e s  were 
r e q u i r e d .  
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Tab le  14:  S t a t u s  of d r o u g h t  re l ie f  S U C C ~ S  

August 1976 
f u l  bo S Holt  Rock, 

Owner 

J . B .  Howe 

P . J .  Harvey 

F.B. Harvey 

R.G. S t r o t h e n  

G .  S t r o t h e r s  

R. Baker 

K. Ingham 

G. C o n t i n i b a l i  

C.G. Murray 

G.  Henderson 

K. Barron 

T.E. F a g e n t  

D.B. Abernethy 

K. Naughton 

K. Naughton 

W. R .  Abernethy 

T.L. Naughton 

C.R. Burgess  

P . H .  Dou th ie  

N. McLennon 

A.  Cusmano 

U .  Brown 

C. N i c h o l l  

J. M a r s h a l l  

P. Padovan 

P. Dou th ie  

D. Lamont 

R. Cornwell  

C . J .  Lord 

J. Barron 

Road Reserve 

Crown Reserve 
* Crown Reserve 

4 

Road Reserve 

Crown Reserve 

Road Reserve 

Road Reserve 

c 

Crown Reserve 

L i t h o  

375/8C 

37 5/8C 

375/8C 

375/8C 

375/8C 

375/8C 

375/8C 

375/8C 

37 5/8C 

374/8C 

374/8C 

374/8C 

374/8C 

374/8C 

374/8G 

374/8C 

374/80 

3 7 5/80 

346/8G 

345/80 

375/80 

375/80 

37 5/80 

$75/80 

i46/80 

346/80 

175/80 

)74/80 

175/80 

174/80 

;75/80 

175/80 

175/80 

375/80 

375/80 

374/80 

37 5/80 

Lac. 

1412 

1 4  04 

1121 

1332 

2802 

1 1 2 4  

1126 

2506 

2507 

2513 

2481 

2480 

2181 

1204 

1205 

1201 

1216 

2509 

2374 

2529 

2469 

189  

1511 

2368 

2639 

2374 

2362 

1 4 1 1  

2347 

1214 
qear 
1722 

Bore No. 

2732-1 C l t  

2732-1 AlC 

2732-1 AIL 

2732-1 BIC 

2732-1 B1E 

2732-1 D3C 

2732-1 D5C 

2732-117 B4 

2732-IIIA3 

2832-IV C22 

2832-IV cis 
28 3 2 -I I I D l E  

2832-IIID15 

28  3 2 -1 I I D 1 7  

2832-IIIA1 

2832-IIIDlE 

2832-IIIA2 

2732-1 C32 

2733-IIIA19 

2633-IIIB4 

2732-IVC 1 

2633-11 C2 

2732-IV D9 

2732-IV D10 

2733-11 D9 

273 3-IIID2 

2732- IA17 

2832-IV C 1 8  

2832-IIID2 3 

283 2 -1 IID20 

!732-IV C7 

19770 2732-1 D39 

27928 2732-1 C27 
I 

?ear 
1158 12732-1 B22 

19770 2732-1 D 4 C  

Near 
2512 
2792 

2832-lY C2E 

273 2 -IC2 2 
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1969-1970 

D e p t k  
m 

43.6 

32.9 

46.6 

42.1 

40 .5  

37.5 

28.3 

31.1 

23.8 

42.1 

19.2 

28.3 

19.2 

37.5 

$ 2 . 1  

37.5 

27.7 

32.6 

18.9 

23.8 

26.5 

L9.2 

Z2.3 

25.9 

34.4 

1.1.5 

l9.0 

$2.0 

!7.4 

10.2 

) 2 . 3  

52.9 

!9.6 

17.5 

21.6 

37.5 

31.4 

29.9 

?ipl: m /d 

- 
1 3  

20 

11 

9 

1 3  

1 0  

78 

6 

20 

26 

77 

14 

1 6  

1 6  

1 3  

1 6  

6 

99 

8 

1 6  

1 3  

1 3  

18 

2 0  

4 1  

18 

1 6  

7 

20 

26 

39 

L O  

7 

4 1  

33 

8 

7 

7 

S a l  i- 
n i t y  
TD S 

3000 

4500 

3 000 

8000 

8000 

2500 

6500 

600 

800 

2600 

8000 

4500 

1200 

5000 

3 200 

3100 

6600 

7000 

6000 

5000 

6500 

6500 

7500 

4000 

5000 

200 

5000 

1000 

1000 

5500 

10000 

L860 

5000 

10360 

2060 

8500 

4400 

3800 

1976 
I__ 

f 

1 
0 
) h* 
) T i  
) r i  Zr - 
x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

- 
2 
E? 
ri 
a, 

4 J >  oaJ z a  

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



c 

Table 14  - continued 

. 

ljear I 
2732-IAl6 1 3 7 5 / 8 0  1 1123 I Road Reserve 

King Rocks 

Road Reserve 

Tota ls  

1969-1970 1 1976 

I I 

COMMENTS ON FUTURE SITING OF BORES 

The b e s t  s i tes  f o r  groundwater  p r o s p e c t i n g  i n  t h e  
Ho l t  Rock a r e a  a r e  above d r a i n a g e  b a s e  l e v e l  n e a r  
g r a n i t i c  h i l l s .  Large sand i n f i l l e d  d e p r e s s i o n s  s u r -  
rounded by g r a n i t e  a r e  a l s o  p r o s p e c t i v e  d r i l l i n g  s i tes .  

Because most o f  t h e  groundwater  is h e l d  i n  t h e  
weathered zone and i n  the uppermost f r a c t u r e s  and j o i n t s  
i n  t h e  f r e s h  g r a n i t e ,  d r i l l i n g  should  n o t  be  t e r m i n a t e d  

u n t i l  a t  l e a s t  5 m o f  f r e s h  g r a r , i t e  i s  p e n e t r a t e d .  

* 

NYABING-PINGRUP 

LOCATION AND TOPOGRAPHY 

Th i s  d r o u g h t  r e l i e f  a r e a  is c e n t r e d  abou t  t h e  towns 
of Nyabing and Pingrup  and e x t e n d s  southwards almost t o  
Gnowangerup, Ongerup and Jerramungup. 

The a r e a  has  a system of s a l t  l a k e s  through i t s  
1 c e n t r e ,  w i t h  a d i v i d e  on e i t h e r  s i d e  of  it. 

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

u n d u l a t i n g  s a n d p l a i n .  

The w e s t e r n  

? 
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GEOLOGY 

The area i s  i n  Archaean g r a n i t i c  r o c k s ,  most o f  

which are f o l i a t e d  g r a n i t e s  w i t h  c o n s i d e r a b l e  contamin- 
a t i o n  f r o m  a b s o r p t i o n  o f  metamorphic be l t s .  The area 

nor thwes t  o f  Nyabing has a s m a l l  i n t r u s i o n  o f  p r imary  
g r a n i t e  which i s  w e l l - j o i n t e d ,  E a s t  o f  Nyabing a 

d i v i d e ,  which r u n s  n o r t h - s o u t h ,  has s a n d p l a i n  deve loped  
on it. 

A series o f  l a r g e  and s m a l l  s a l t  l akes  east  o f  
P ingrup  have a l luv ium up t o  30 m t h i c k  and g e n e r a l l y  
c o n t a i n  s a l i n e  water ,  a l t h o u g h  one  h o l e  on  t h e  p r o p e r t y  
of E and S A l t h a m  w a s  d r i l l e d  t o  30 m w i t h o u t  r e a c h i n g  
t h e  Archaean and w a s  d r y .  T h i s  h o l e  w a s  less t h a n  1 .5  
km from t h e  s a l t  lakes and approx ima te ly  1 0  m above t h e  

l e v e l  of them. The area east  of t h e  lake  sys tem i s  

predominant ly  s a n d p l a i n  w i t h  i s o l a t e d  areas of g r a n i t i c  
r o c k s  exposed,  e.9. Hol lands  Rock. 

HYDROGEOLOGY 

R a i n f a l l  

The a v e r a g e  a n n u a l  r a i n f a l l  i s  between 340 mm and 
420 mm. 

Groundwater 

There are s e v e r a l  perched  water t a b l e s  i n  t h e  e a s t e r n  
area which have produced s a l t  lakes and i n  some cases 
f r e s h  l a k e s ,  e .g .  Lake Bryde. 

Soaks are sometimes developed  i n  t h e  s a n d p l a i n  
p a r t i c u l a r l y  where there has  been a d o l e r i t e  dyke i n  

t h e  u n d e r l y i n g  r o c k s .  

Groundwater o c c u r s  i n  f o u r  d i f f e r e n t  t y p e s  of  
environment .  

1, Alluvium: Bore 2 5 3 0 - I V D 2 8 ,  l o c a t e d  i n  a road  

r e s e r v e  a d j a c e n t  t o  l o c a t i o n  5 4 2 9 ,  i s  s i t u a t e d  i n  
a broad a l l u v i a l  v a l l e y .  This v a l l e y  i s  f l a n k e d  

by s a n d p l a i n  and g r a n i t e  wh.ich p robab ly  g i v e s  r i se  

- 30 - 



t o  t h e  a v e r a g e  s a l i n i t y  groundwater  of 4500 mg/l 
TDS. 

2 .  Sandp la in :  Three  areas o f  s a n d p l a i n  produced 
groundwater  o f  good q u a l i t y  and i n  r e a s o n a b l e  
s u p p l i e s .  The s a n d p l a i n  c o n t a i n s  numerous c l a y  

bands and t h e  q u a l i t y  of water t h e s e  a q u i f e r s  
y i e l d  depends on t h e  amount of sand  t h e r e  i s  i n  
t h e  i n t e r s e c t e d  s e c t i o n .  
w e s t  of Nyabing, w a s  d r i l l e d  w i t h  1 5  h o l e s ;  1 4  o f  

- 

The area on L o c a t i o n  9 2 1 9 ,  

t h e s e  y i e l d e d  more t h a n  5 m'/d and one w a s  d r y .  
The s a l i n i t y  o f  t h e s e  v a r i e s  from 1500 t o  1 0  720  

mg/l TDS. 
s l o p e  and approx ima te ly  1 2 0  ha i n t a k e  area. 

These a q u i f e r s  appea r  t o  r e q u i r e  l i t t l e  

3 .  G r a n i t e  j o i n t s :  Ten b o r e s  w e r e  s u c c e s s f u l l y  
d r i l l e d  i n t o  t h e  s h e e t  j o i n t s  i n  t h e  g r a n i t e .  

S e v e r a l  o f  t h e  b o r e s  t h e r e  w a s  s a l i n e  water seepage  
from t h e  a l luv ium above t h e  g r a n i t e .  
t h e  u n d e r l y i n g  g r a n i t e  and  i t s  j o i n t s  w a s  g e n e r a l l y  

f r e s h  r a n g i n g  from 5 0 0  mg/l t o  9 0 0 0  mg/l a t  d e p t h s  
o f  between 1 2  m and 2 4  m.  The l a r g e s t  supp ly  from 

I n  

The water i n  

t h i s  t y p e  w a s  52 m 3 /d.  

4. D o l e r i t e  c o n t a c t s :  Two h o l e s  w e r e  d r i l l e d  on  road  
r e s e r v e s  a d j a c e n t  t o  d o l e r i t e  dykes ,  b o t h  of t h e s e  
y i e l d i n g  water. The s u p p l i e s  o b t a i n e d  from t h e s e  
bores were a b o u t  7 n-i 3 /d and t h e  s a l i n i t y  ranged  

from 4500 mg/l t o  1 2  0 0 0  mg/l TDS. 

DROUGHT RELIEF  INVESTIGATIONS 1 9 6 9 - 1 9 7 0  (Table 1 5 )  

Number o f  p r o p e r t i e s  i n s p e c t e d  .. .. .. .. .. 86 
Number o f  Government Reserves  i n s p e c t e d  .. .. .. 76 

1 6 2  
- 

' Tota l  

Number o f  p r o p e r t i e s  recommended f o r  d r i l l i n g  .. 8 0  

Number o f  Government Reserves recommended for 
d r i l l i n g  .. 50 

T o t a l  130  
- 

Number of p r o p e r t i e s  d r i l l e d  s u c c e s s f u l l y  * .  .. 1 0  

Number o f  Governmer:t Reserves  d r i l . l e d  success -  
f u l l y  .. 9 - 

19 - 31  - T o t a l  



Number o f  p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  .. .. 70  
Number of  Government Reserves  d r i l l e d  unsuc- 

c e s s f u l l y  .. .. 4 1  

To ta l  111 
_I 

- 

Tab le  15:  Summary o f  d r o u g h t  r e l i e f  d r i l l i n g :  Nyabing- 
P ing rup  

Dry 
Wet-Insuff i c i e n t  Supply 
Wet-Saline Supply 
Wet - su i t ab le  Supply 
Ab a ndo n ed 

FOLLOW-UP SURVEY 1 9 7 6  (Table 1 6 )  

During August ,  1 9 7 6 ,  a follow-up su rvey  w a s  conduc- 
t e d  t o  e s t a b l i s h  how many of t h e  34  s u c c e s s f u l  1969-1970 

d rough t  r e l i e f  b o r e  s i t e s  had been developed .  
R e s u l t s  : 6 deve loped  

28 n o t  deve loped .  

Four t een  s u c c e s s f u l  b o r e s  were d r i l l e d  on Crown 

Land L o c a t i o n  9 2 1 9  and o n l y  t w o  w e r e  r e q u i r e d  f o r  
d e v e l o p i n g  i n t o  a community s u p p l y ,  t h e  remain ing  twelve 
were n o t  r e q u i r e d .  

Two of t h e  twenty  e i g h t  undeveloped s i tes  (2329-  

I B 1 3  and 2 5 3 0 - 1 V C J 9 )  w e r e  c o n s i d e r e d  f a i l u r e s  by t h e  
f a r m e r s  because  of low y i e l d s  and h i g h  s a l i n i t i e s .  
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T a b l e  16 :  S t a t u s  of d r o u g h t  re l ie f  s u c c e s s f u l  boxes: Nyabing-Pingrup,  
August  19  7 6 

__. 

* 
Owner 

W. G r i f f i t h  

K. M a r s h a l l  

N.G.  P a t t e r s o n  

H.P. Harvey 

Crown Land 
I 1  

11 

I 1  

11 

I t  

I t  

I 1  

I t  

I t  

11 

I 1  

11 

I t  

W. F i l m e r  

H.M. & L.A. G a r l i c h  
I t  

L.R.  & A.D.  Browne 
I t  

P. H . Webse 
I t  

B.F. Goodchi ld  & Co.  

Crown Land 
* '  

11 

I t  

T o t a l s  

L i t h o  

4 3 7/80 

437/80 

408/8C 

417/80 

417/80 

407/80 

417/80 

408/80 

408/80 

417/80 

1;17/80 

117/80 
417/80 
117/80 

417/80 

117/80 

217/80 

217/80 

217/80 

217/80 

117/80 

117/80 

1.17/80 

108/80 

117/80 

117/80 

3: 08/80 

108/80 

117/80 

117/80 

117/80 

117/8O 

1l7/80 

L 1 7/ 8 0 

--- 

Lo c Bore N o ,  

7006 

6336 

5877 

5540 
n e a r  
8926 
NOW- 
cr  e l l u F  
n e a r  
7434 

near 
1827 

Near 
5757 

3219 

3219 

3219 

3219 

3219 

3219 

3219 

3219 

3219 

3219 

3219 

3219 

3219 

5844 

5971 

3193 

3846 

3846 

2847 

1547 

i149 

?ear 
i429 

?606 

3adge- 
,UP 

3 2 7 1  9 

2 3 29 -1B14 

2329-IB13 

2431-IIB15 

2 5 30- IVCl9 

2530-IVC20 

2 53 0-IVA3 3 

2430-IA14 

2 531-IIIC3: 

2531-IIIC3L 

2 5 30- IVD3 1 

2 5 3 0- I V D 3  2 

2 5 30- I V D 3  3 
2 5 3 0- IVD 34 
2530-IVD35 

2530-IVA19 

2 5 3 0 -- IVA20 

2530-IVA21 

2 5 3 0- IVA2 3 

2 5 3 0 - IVA2 4 

2 5 3 0- IVA2 5 

2 5 3 0- IVA2 6 

2 5 3 0- IVA2 7 

253 0-IVA2 9 

25 31-IIIC2 

2 5 30 - IVD2 9 

24 30-IA10 

!4 3 0- Ik4  

,430- IA6 

!4 3 0-IA7 

? 5 3 0- IVD2 8 

!530-IVD18 

?63 1- PIIA7 

N30-JBI 5 

._ 33 - 

- 
1969-1970 

D e p t f  
m 

1 8 . 3  

15 .2  

17 .7  

22.3 

27.4 

46 .3  

1 5 . 2  

21.3 

23.8 

24.4 

30 .5  

2 1 . 3  
27.4 
39.6 

44.2 

48.8 

30.5 

27.7 

32.3 

2 6 . 2  

36.0 

36.0 

26.2 

16 .5  

24.4 

12.2 

13.7 

12.2 

21.3 

15.2 

24.4 

36.6 

30.5 

22.7 

;Ui ;P l !  
m /d 

13 

7 

10 

2 3  

7 

5 

7 

5 

5 

7 

20  

18 
8 

32 

39 

31 

49 

9 

20  

34 

18 

13  

1 4  

52 

14  

5 

1 3  

1 4  

9 

11 

8 

11 

55 

1.1 

S a l i -  
? i t y  
I'D S 
ng/l 

LO ooc 
8 OOC 

50C 

11 ooc 
4 50C 

60C 

9 500 

6 500 

1 620 

1 000 

1 880 

1 800 
1 120 

635 

5 000 

4 000 

5 250 

1 000 

1 800 

3 500 

2 000 

2 000 

5 000 

1 800 

7 900 

5 300 

.o 200 

4 500 

9 000 

4 000 

4 000 

4 500 

2 000 

0 000 

1976 
I__. 

5 aJ 

I4 
a, + J >  

0 0  z a  

X 

X 

3 

- 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

.- 
2 8  
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COMMENTS ON FUTURE: S I T I N G  O F  BORES 

The most p r o s p e c t i v e  areas f o r  o b t a i n i n g  f r e s h  t o  

s t o c k  q u a l i t y  groundwater  are on t h e  s a n d p l a i n s  p a r t i c u -  
l a r l y  i f  deep  sand  o v e r l i e s  j o i n t e d  g r a n i t e .  Under 
t h e s e  c o n d i t i o n s  d r i l l i n g  s h o u l d  c o n t i n u e  down abou t  5 m 
i n t o  t h e  u n f r a c t u r e d  f r e s h  g r a n i k e  and t h e  e n t i r e  s a t u r -  
a t e d  t h i c k n e s s  made open t o  t h e  b o r e .  

The d i v i d e s  on e i ther  s i d e  of t h e  s a l t  l akes  are  
poor  areas f o r  o b t a i n i n g  groundwater ,  

LAKE GRACE 

LOCATION AND TOPOGRAPHY 

The boundary of t h e  Lake Grace S h i r e  w a s  t a k e n  as  
t h e  boundary of t h e  d rough t  area, most o f  t h e  farm pro-  
p e r t i e s  b e i n g  w i t h i n  t h e  w e s t e r n  t w o - t h i r d s  of t h e  S h i r e .  

The topography i s  r e g i o n a l l y  dominated by t h r e e  
n o r t h - s o u t h  c h a i n s  o f  s a l t  l a k e s .  These may be c a l l e d  
t h e  Lake Grace, Newdegate and Lake King sys tems.  The 
areas around t h e  s a l t  l akes  are  g e n e r a l l y  f l a t - l y i n g  o r  

v e r y  g e n t l y  u n d u l a t i n g  w i t h  a f e w  exposures  of  g r a n i t e -  
g n e i s s  on t h e  h i g h e r  ground. The d r a i n a g e s  i n t o  t h e  
s a l t  l akes  are  broad  and ill d e f i n e d .  Soils are domin- 

a n t l y  c l a y s .  The n a t u r a l  v e g e t a t i o n  w a s  o r i g i n a l l y  
e u c a l y p t u s  fo re s t  w i t h  a scat tered t o  modera t e ly  d e n s e  
undergrowth.  

The h i g h e r  ground between t h e  s a l t  l a k e  sys tems i s  
modera t e ly  u n d u l a t i n g  w i t h  d e e p  v a l l e y s  and broad  h i l l s .  
The s m a l l  g u l l i e s ,  d r a i n i n g  from small f l a t  g n e i s s  

o u t c r o p s ,  are u s u a l l y  w e l l - d e f i n e d  b u t  t h e  l a r g e  d r a i n -  
ages  are  anastomosing and d i f f u s e .  S o i l s  are mainly 
sandy c l a y s  and ,  more r a r e l y ,  deep  sands .  The v e g e t a t i o n  
i s  mainly s a n d - p l a i n  s c r u b , b u t  i n  t h e  deep  v a l l e y s  t a l l  
e u c a l y p t u s  predominates .  

- 34 - 



GEOLOGY 

The area i s  u n d e r l a i n  by Archaean g n e i s s e s  and 
f o l i a t e d  g r a n i t e s .  These g n e i s s e s  are  o f t e n  m i g m a t i t i c  
and v e r y  f r e q u e n t l y  show e v i d e n c e  of  c o n t a m i n a t i o n  froin 
a b s o r p t i o n  of c o u n t r y  r o c k .  The g n e i s s e s  g e n c r a l l y  
show f o l i a t i o n  t r e n d s  between n o r t h w e s t  and n o r t h  and 
show ev idence  of  s t r o n g  f o l d i n g  i n  p l a c e s .  They are  
c u t  by a p l i t e  and p e g m a t i t e  v e i n s  and do le r i t e  dykes .  
The d o l e r i t e  dykes  wh ich  t r e n d  between east  and n o r t h -  
ea s t ,  do n o t  appea r  t o  be as abundant  as i n  some a d j a c e n t  
areas. The g r a n i t i c  rocks have  been  deeply-weathered t o  
k a o l i n i t i c  c l a y s .  The a v e r a g e  d e p t h  t o  f r e s h  r o c k  i s  
abou t  3 0  m though d e p t h s  of 50 m were o c c a s i o n a l l y  
reached  b e f o r e  f r e s h  rock w a s  encoun te red .  

HYDROGEOLOGY 

R a i n f a l l  

The ave rage  annua l  r a i n f a l l  i s :  
Lake Gracg 360  rtun 
Newdegate . 350 mm 
Lake King 3 4 0  nun. 

Groundwater 

Of t h e  e l e v e n  s u c c e s s f u l  d r o u g h t  r e l i e f  b o r e s  seven  
w e r e  s i t u a t e d  i n  g u l l i e s  down d r a i n a g e  from o u t c r o p s  of  
g n e i s s  o r  f o l i a t e d  g r a n i t e ,  t h e  s o i l s  b e i n g  e i t h e r  sandy 
or sandy-c lays .  Three  o f  t h e  s u c c e s s f u l  test-bores w e r e  
s i t u a t e d  i n  s h a l l o w  g u l l i e s  d r a i n i n g  l o n g  sandy o r  sandy- 
c l a y  s l o p e s .  The o t h e r  s u i t a b l e  s u p p l y  w a s  a shallow 

soakage t y p e  tested by f i v e  s h a l l o w  bores. 

At tempts  w e r e  made t o  f i n d  groundwater  i n  o t h e r  
s i t u a t i o n s  such  as i n  s h e e t  j o i n t s  i n  t h e  f o l i a t e d  
g r a n i t e s ,  i n  assumed f a u l t s  ( f rom pho to  l i n e a m e n t s ) ,  
and a t  t h e  margin o f  do le r i t e  dykes ,  None o f  t h e s e  

proved s u c c e s s f u l .  
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c 

DROUGHT RELIEF INV~STIGA'rIO~S 1969-1970 (Table 17) 

c 

b .  

Number of properties inspected * .  .. .. .. 
Number of Government Reserves inspected .. .. .. 

Total 

Number of properties recommended for drilling .. 
Number of Government Reserves recommended for 

drilling .. 
Total 

Number of properties drilled successfully .. .. 
Number of Government Reserves drilled success- 

fully .. 
Total 

Number of properties drilled unsuccessfully .. .. 
Number of Government Reserves drilled unsuccess- 

fully .. 
Total 

52 
79 

131 
- 

4 3  

4 0  

83 
- 

6 

4 

10 
- 

37 

3 6  

7 3  

Table 17: Summary of drought relief drilling: Lake Grace 

Dry 
Wet-saline supply 
Wet-insufficient supply 
Wet-suitable supply 
Abandoned 

FOLLOW-UP SURVEY 1976 (Table 1 8 )  

During August, 1976, a follow-up survey was conducted 
to establish how many of the 11 successful 1969-1970 
drought relief bore sites had been developed. 
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R e s u l t s  : 3 s u c c e s s f u l l y  deve loped  
1 u n s u c c e s s f u l l y  deve loped  
7 n o t  deve loped .  

The f a i l u r e  b o r e  c o n t a i n s  groundwater  w i t h  a s a l i n i t y  
of  a b o u t  20 000  mg/l TDS. 

Tab le  1 8 :  S t a t u s  of d rough t  r e l i e f  s u c c e s s f u l  b o r e s :  
Lake Grace, August 1 9 7 6  

O w n e r  

E.C.  & J . E .  S m i t h  

V.J. Newman 
11 

C.M. & K.R. H o d g s o n  

P.B. & J . H .  Webb 

B. F . Waddell 

D . J .  & M.M. M c D o n a l d  

R a i l w a y  Water Supply 

R o a d  R e s e r v e  

* Water R e s e r v e  

R e s e r v e  

Tota l s  

L i tho  

387/80 

4 06/80 

406/80 

388/80 

3 88/80 

3 88/80 

3 88/80 

3 88/8 0 

388/80 

a 06/80 

3 89/80 

Lo c 

13281 

919 

919 

2667 

847 

2077 

966 

20629 

Near 
547 

18961 

2870 
-- 

Bore No. 

263 2-IIIClC 

2731- I V B  5 

2731- IVBLC 

2731- IVD 5 

2732-IIIC 4 

2631- I A  1 C  

2732-IIID 1 

2631- I A  4 

2732-IIIC 2 

2731- I V C  3 

2832-IIICl1 

1969 - 1970 

D e p t h  
(m 1 

30 .5  

21.3 

21.3 

48.8 

30.5 

6 . 1  

33.5 

4 8 . 8  

36 .6  

3 5 . 1  

39.6 

m /d 

7 

6 

1 4  

24, 

14 

5 

5 

18 

5 

9 

11 

S a l i  
n i t y  
TD S 
m g / l  

2500 

6200 

5800 

8200 

8500 

2500 

7500 

4170 

5750 

30 00 

7500 

COMMENTS ON FUTURE S I T I N G  OF BORES 

1976 

X 

X 

X 

X 

X 

/ 

X 

X 

- 
7 

_I_ 

The best  areas f o r  groundwater  p r o s p e c t i n g  are  i n  sandy 
g u l l i e s  which r e c e i v e  run-of f  from r o c k  o u t c r o p s  f u r t h e r  up 
s l o p e .  
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RAVENSTHORPE 

LOCATION AND TOPOGRAPHY 

I 

. 

The a r e a  ex tends  eas tward  from Ravensthorpe t o  j u s t  e a s t  
o f  Munglinup and t o  t h e  s o u t h  c o a s t .  

E s s e n t i a l l y  there a r e  two g e o l o g i c  and topograph ic  
c o n t r o l s ,  one  b e i n g  t h e  Archaean g r e e n s t o n e s  of t h e  
Ravensthorpe m i n e r a l  b e l t , w h i c h  o u t c r o p  a s  a no r th -  

n o r t h e a s t  t o  south-southwes t  t r e n d i n g  range  p a s s i n g  
through Ravensthorpe.  To t h e  east  and w e s t  o f  t h e  m i n e r a l  
b e l t  t h e  second c o n t r o l  i s  t h e  g e n t l y  u n d u l a t i n g  
"Esperance Sandp la in"  developed o v e r  Archaean g n e i s s  i n  
t h e  n o r t h ,  and o v e r  t h i n  T e r t i a r y  P l a n t a g e n e t  Group s e d i -  
ments n e a r e r  t h e  c o a s t .  

GEOLOGY \ 
I, 

The u n d e r l y i n g  basement of  g r a n i t i c  g n e i s s  is  exposed 
a t  t h e  s u r f a c e  through t h e  s o i l  cove r  and i n  t h e  d i s s e c t e d  

r i v e r  v a l l e y s .  Assoc ia t ed  w i t h  t h e  g n e i s s  a r e  dyke r o c k s ,  
which have undergone high-grade metamorphism. The f o l i a -  
t i o n  i n  t h e s e  rocks  shows a g e n e r a l  s o u t h w e s t e r l y  t r e n d ,  

North of t h e  Esperance-Ravensthorpe road  t h e  basement 
rocks l i e  abou t  5 m benea th  t h e  Q u a t e r n a r y  s o i l  man t l e .  
South of  t h e  road  t h i n  T e r t i a r y  sed imen t s ,  wit .h a maximum 

t h i c k n e s s  o f  4 6  m, unconformably o v e r l i e  g n e i s s .  

The Quaternary  s o i l s  a r e  d i v i s i b l e  i n t o  two d i s t i n c t  
u n i t s  which are  developed o v e r  t h e  Precambrian and T e r t i a r y  

r o c k s  - r e d ,  sandy loam over  l i m e s t o n e ,  and sand o v e r  
p i s o l i t e s  and ye l low c l a y .  

HYDROGEOLOGY 

The ave rage  annua l  r a i n f a l l  i s  between 380 mm and 
500  mm. 
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Groundwater 

1 

. 

Groundwater c h a r a c t e r i s t i c s  are c l o s e l y  re la ted t o  
t h e  geology.  

Gne i s s  i s  t h e  predominant  r o c k  t y p e ,  and t h e  ground- 
S tock  q u a l i t y  water o v e r l y i n g  it i s  u s u a l l y  v e r y  s a l i n e .  

water o c c a s i o n a l l y  o c c u r s  w i t h i n  c o a r s e ,  sandy co l luv ium 

found i n  s h a l l o w  d e p r e s s i o n s  and d r a i n a g e  l i n e s ,  
zones o f  d e e p l y  weathered g n e i s s .  These o c c u r r e n c e s  are 
rare .  

and i n  

Domestic and  s t o c k  q u a l i t y  ground.water i s  a v a i l a b l e  

from Eocene s i l t s t o n e  and s p o n g o l i t e  which are t h i n l y  
draped  o v e r  g n e i s s  i n  t h e  southernmost  p a r t  of t h e  area. 

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

The coastal  dune sys tem which l i e s  main ly  *thin 

Crown l a n d  i s  a s u i t a b l e  environment  f o r  t h e  accumula t ion  
o f  p o t a b l e  groundwater .  

, 

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

Because of t h e  sha l lowness  t o  water t a b l e  i n  some 
p a r t s  o f  t h e  s o u t h e r n  area,  s o a k s  have been dug and 

s u c c e s s f u l l y  used .  

DROUGET RELIEF INVESTIGATIONS 1 9 6 9 - 1 9 7 0  (Tab le  1 9 )  

Number of  p r o p e r t i e s  i n s p e c t e d  .. .. .. .. .. .. 45 

Number o f  Government Reserves  i n s p e c t e d  .. .. .. .. 2 

Tota l  4 7  

Number o f  p r o p e r t i e s  recommended f o r  d r i l l i n g  .. .. 4 0  

Number of Government Reserves  recommended for 
d r i l l i n g  .. .. 2 

42 
- 

Tota l  

Number of p r o p e r t i e s  d r i l l e d  s u c c e s s f u l l y  .. .. .. 2 1  
Number of Government Reserves  d r i l l e d  success -  

f u l l y  . *  " .  1 - 
22 Tota l  - 39 - 



Number o f  p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  * .  . 1 9  

Number o f  Government Reserves  d r i l l e d  unsuc- 
c e s s f u l l y  . *  .. 1 

Tota l  20  
_I 

Tab le  1 9 :  Summary o f  d r o u g h t  r e l i e f  d r i l l i n g :  
Ravens t h o r p e  

Dry 
W e t - i n s u f f i c i e n t  supp ly  
Wet-sa l ine  supp ly  

Wet- su  i t a b  l e  supp ly  
Abandoned 

\ 
FOLLOW-UP SURVEY 1 9 7 6  (Tab le  20)  

During August ,  1 9 7 6 ,  a fo l low-up su rvey  w a s  conduc- 
t e d  t o  e s t a b l i s h  how many of t h e  2 2  s u c c e s s f u l  1 9 6 9 - 1 9 7 0  

d rough t  r e l i e f  b o r e  s i tes  had been developed .  
R e s u l t s  : 11 s u c c e s s f u l l y  deve loped  

2 u n s u c c e s s f u l l y  deve loped  
9 n o t  deve loped .  

2930-IIA3 f a i l e d  because  t h e  y i e l d  dropped below 
2 m3/d. 

2930-IIBS f a i l e d  because  t h e  s a l i n i t y  i n c r e a s e d  t o  
more t h a n  11 0 0 0  mg/l T D S .  

Four o f  t h e  undeveloped s i t e s  were c o n s i d e r e d  
f a i l u r e s  by t h e  f a r m e r s  because  t h e  groundwater  w a s  t o o  

s a l t y  f o r  t h e i r  needs .  

F i v e  s i tes  w e r e  not: developed because  e i t h e r  t h e y  
were n o t  r e q u i r e d  o r  t h e  farms changed ownersh ip .  

I n s t e a d  of a b o r e  a soak w a s  dug a t  2930-IlA1. 
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T a b l e  20 : S t a t u s  of d r o u g h t  r e l i e f  s u c c e s s f u l  b o r e s  : Ravensthorpe,  
August 197 6 

1969 - 1970 1976 
I__ 

a 
a, 
% 
U 
r-l 
a, 

c t ?  oa, x a  

X 

~ 

X 

X 

X 

X 

X 

S a l i -  
n i t y  
TDS 
m 9 / 1  

D e p t l -  
(m 1 

43.0 

47.5 

33.8 

11.0 

21.6 

20.1 

33.5 

24.7 

29.3 

20.1 

15 .5  

17.7 

38.4 

31 .1  

33.8 

18 .6  

6.4 

40.8 

4 2 . 1  

6.4 

26.5 

24.7 

;U p l y  
m /d 3 

20 

1 3  

33 

26 

8 

33 

10 

17  

1 3  

1 3  

26 

13 

10 

10  

1 3  

20 

10 

20 

7 

1 3  

20 

26 

-- 

Owner LOC 4 

~ 

7 33 

926 

734 

7 90 

819 

95 

158C 

746 

745 

740 

752 

1011 

638 

798 

323 

940 

348 

1597 

284C 

1157 

2885 

gear 
331 

Bore N o .  L i t h o  

421/80 

421/80 

421/80 

4/21/80 

421/80 

4 3 3/80 

405/80 

422/80 

422/80 

421/80 

421/80 

421/80 

433/80 

421,430 

421/80 

421./80 

421/80 

389/80 

389/80 

375/80 

375/80 

%21/80 

K. R. J e n k i n s  

P . C . Dunkin 

R.G.Field 

W.Fricker & Son 

D.Powel1 & CO 

303 0-IVB4 

3 03 0- I V C 2  

3 030-1~B3 

2930- IIA4 

2 93 0- I I D 1  0 

2930-IIIC27 

2831-IC6 

30 30 -I C9 

30 3 0- IC3 

3030-IC8 

3 030-IID5 

3 03 0- IC4 

2 93 0-IIIC28 

2 93 0- I IA3 

29 3 0- I I A 1  

2930-IIB5 

29 30-IIC5 

2831-IVA3 

2832-IIIB4 

2732-IB24 

27 3 2- IC3 9 

!830-IIIB23 

10100 

2270 

8680 

1460 

840 

2000 

1500 

3000 

4000 

8050 

14 9 

8680 

69 0 

24 00 

1500 

9790 

930 

11300 

6300 

10000 

7000 

8050 

X 

X 

X 

X 

X 

X 

\ 
X 

X 

X 

X 

X 

- 
11 

M. &N.Moylan 

W. J. Ti lbrook 

A. E. Cunningham 

P.L.Lawrence 

M .  &T.Cowell  

R. S i l b u r n  

Balga Esperance 
P a s t o r a l  CO 

M. & H . P r e b b l e  

R. K. P u r v i s  

B.D .Auld 

W.Loffler 

M. Lamperd 

Tennisda le  
Graz ing  CO 

C .  & T.Johnson 

B. &B.Orchard 

D.J .Atkins  

Road Reserve 

X 

X 

~- 
2 - 

X 

X 

X 

- 
9 T o t a l s  

COMMENTS ON FUTURE S I T I N G  O F  BORES 

The m o s t  p r o s p e c t i v e  areas f o r  s i t i n g  ground- 
water b o r e s  are  i n  t h e  sand  p l a i n  area east  and sou th -  
east  of Ravens thorpe  and downslope f r o m  s t e e p e r  topo-  
g r a p h i c  rises o r  g n e i s s i c  h i l l s .  Bores i n  t h e  s a n d p l a i n  
area shou ld  p e n e t r a t e  a b o u t  20 m o f  y e l l o w i s h  t o  r e d  
s i l t y  and c l a y e y  sand  of T e r t i a r y  age  b e f o r e  b e i n g  

completed i n  g n e i s s .  An a v e r a g e  groundwater  s a l i n i t y  
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is  p o s s i b l y  5 0 0 0  mg/L T'DS. 

The c o a s t a l  sand  dunes and a s s o c i a t e d  l i m e s t o n e  
could  a l s o  be an i m p o r t a n t  a q u i f e r .  

ONGERUP 

LOCATION AND TOPOGRAPHY 

The main area i s  bounded by t h e  Gnowangerup- 
Jerramungup bi tumen road  on t h e  n o r t h ,  Ga i rdne r  R ive r  

on  t h e  e a s t ,  Hassell Highway and t h e  Boxwood H i l l s -  

B r e m e r  Bay Road on t h e  s o u t h ,  and a l i n e  from South  
S t i r l i n g  t o w n s i t e  th rough Borden on t h e  w e s t .  

The w e s t e r n  and c e n t r a l  p a r t s  are  d r a i n e d  by t h e  
P a l l i n u p  River  and i t s  t r i b u t a r i e s  Peenebup Creek,  
Corackerup Creek and Peniup Creek, and on t h e  eas t  by 

B r e m e r  R ive r ,  Ga i rdne r  River and t h e i r  t r i b u t a r i e s .  

0 

The n o r t h e r n  h a l f '  is  w e l l  d i s s e c t e d  and h i l l y  t o  
- u n d u l a t i n g ,  w h i l e  t h e  remainder  i s  g e n e r a l l y  g e n t l y  

u n d u l a t i n g  t? f l a t  w i t h  numerous i n t e r n a l  d r a i n a g e  
d e p r e s s i o n s .  Some o f  t h e  l a t t e r  are  occupied  by sha l low 
s a l t  l a k e s  o r  f r e sh -wa te r  swamps, b u t  most a re  d r y  
th roughou t  t h e  g r e a t e r  p a r t  o f  t h e  y e a r .  .On t h e  south-  
w e s t e r n  s i d e  t h e  east-west t r e n d i n g  S t i r l i n g  Range r ises 
t o  a h e i g h t  o f  1 1 0 9  m a t  B lu f f  Knol l .  

GEOLOGY 

I n  t h e  n o r t h e r n  h a l f  t h e  r i v e r s  and t h e i r  t r i b u t a r i e s  
d r a i n  t o  t h e  s o u t h e a s t  and e x h i b i t  r e c t i l i n e a r  p a t t e r n s  
c o n t r o l l e d  by f a u l t i n g  and j o i n t i n g  i n  t h e  well-exposed 
g r a n i t i c  basement complex. The remainder  of t h e  area i s  
p o o r l y  d r a i n e d  and t h e  r i v e r s  and t h e i r  s h o r t  t r i b u t a r i e s  

have c u t  r e l a t i v e l y  narrow g o r g e - l i k e  channe l s  i n t o  t h e  
f l a t - l y i n g  P l a n t a g e n e t  Group sed imen t s  which o v e r l i e  t h e  
g r a n i t i c  r o c k s .  

r e l a t i v e l y  t h i n  i n  t h i s  area and g r a n i t i c  r o c k s  are o f t e n  
exposed. i n  t h e  bot toms of t h e  d r a i n a g e s .  

The P l a n t a g e n e t  Group sediments  are  
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The basement r o c k s  a r e  mainly a complex o f  f i n e -  t o  

coa r se -g ra ined  a c i d  t o  i n t e r m e d i a t e  p l u t o n i c  t y p e s ,  
g r a n i t e - g n e i s s ,  s c h i s t ,  and minor a renaceous  metasediments  
of  Archaean and P r o t e r o z o i c  age .  A coa r se -g ra ined  g r a n i t e  
w i t h  prominent  f e l d s p a r  phenoc rys t s  i s  well-exposed between 
Jerramungup and Boxwood Rills. ?Middle P r o t e r o z o i c  Albany 
G r a n i t e  c r o p s  o u t  a l o n g  t h e  s o u t h  c o a s t .  There are 
numerous d o l e r i t e  dykes ,  g e n e r a l l y  t r e n d i n g  e a s t - n o r t h e a s t  
and e a s t - s o u t h e a s t ,  and some of  these a r e  h i g h l y  f r a c t u r e d .  
Quartz  v e i n s  also c r o p  o u t  i n  p l a c e s  b u t  no main t r e n d  
d i r e c t i o n  was de termined  f o r  t h e s e .  I n  t h e  n o r t h e r n  h a l f  
t h e  basement r o c k s  are well-exposed o r  c a r r y  only a t h i n  

cover  o f  Recent  a l luv ium and wea the r ing  p r o d u c t s .  A 

maximum of 37 m of such sed iments  w a s  encoun te red ,  b u t  
a t  most s i t es  s e l e c t e d  f o r  d r i l l i n g  t h e  ave rage  t h i c k n e s s  
w a s  about  15  m .  I n  p l a c e s  i n  t h e  weathered zone appre-  

c i a b l e  t h i c k n e s s e s  o f  w h i t e  k a o l i n ,  u s u a l l y  more o r  less 
mixed w i t h  f r e e  q u a r t z ,  w e r e  p e n e t r a t e d .  

I n  a Limited a r e a  i n  t h e  southwes t  ?Middle P r o t e r o z o i c  
" S t i r l i n g - B a r r e n  Series" r e a c h  an e l e v a t i o n  o f  more t h a n  
914  m ,  The Range i s  made up of s t e e p l y  d i p p i n g  low-grade 
metasediments  i n t r u d e d  by b a s i c  dykes .  The beds res t  
unconformably on t h e  Archaean r o c k s .  

About halfway th rough  t h e  a r e a ,  Upper Eocene P l a n t a -  
g e n e t  Group sediments  a b u t  a g a i n s t  t h e  s u r f a c e  of  t h e  
Archaean r o c k s  which r i se  g r a d u a l l y  t o  t h e  n o r t h .  They 
a l s o  a b u t  a g a i n s t  t h e  " S t i r l i n g - B a r r e n  Series" on t h e  
southwes t  and t h e  P r o t e r o z o i c  g r a n i t e  t o  t h e  s o u t h .  The 

h i g h e s t  e l e v a t i o n  at which t h e  P l a n t a g e n e t  Group s e d i -  

m e n t s  were observed was a b o u t  2 2 9  m above s e a  l e v e l ,  
approximate ly  2 4  km s o u t h e a s t  of Ongerup. South of h e r e ,  
t h e  P l a n t a g e n e t  Group sediments  d r a p e  ove r  terraces an.d 

f i l l  v a l l e y s  and b a s i n s  i n  t h e  o l d  d i s s e c t e d  g r a n i t i c  
s u r f a c e .  I n  t h i s  a r e a  t h e  g r a n i t i c  r o c k s  c a n  o n l y  be 
observed  i n  t h e  bottoms of p r e s e n t  day v a l l e y s ,  o r  a s  
r u b b l e  on sand-covered r ises.  

The maximum t h i c k n e s s  of sed iment  p e n e t r a t e d  was 85 
(. 

m above g r a n i t e .  The sed imentary  s e c t i o n  i n  t h i s  a r e a  

c o n s i s t s  of g e n e r a l l y  unconso l ida t ed  t h i n l y  i n t e r b e d d e d  
c l a y ,  s i l t ,  s and ,  conglomerate  and s p o n g o l i t e .  The 
conglomerate  i s  u s u a l l y  b a s a l  and t h e  sand a s s o c i a t t d  
wi th  t h i s  i s  usua  ly a n g u l a r  t o  sub-angu la r ,  b u t  o t h e r  
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sand g r a i n s  were modera te ly  t o  well-rounded. A b l a c k ,  

carbonaceous c l a y  w i t h  s c a t t e r e d  l i g n i t e  w a s  p e n e t r a t e d  

abou t  midway through t h e  s e c t i o n  i n  p l a c e s .  Limestone 
w a s  o n l y  found a t  t h e  s u r f a c e  as a poor ly  developed 

kankar ,  q u i t e  o f t e n  a s s o c i a t e d  w i t h  g i l g a i - t y p e  s o i l ,  b u t  
a low c a r b o n a t e  c o n t e n t  i n  some beds  may'have been un- 
n o t i c e d  & r i n g  l o g g i n g  o f  t h e  c u t t i n g s .  

Some t h i n  d i s c o n t i n u o u s  p a t c h e s ,  l e n s e s ,  and s t r i n g e r s  
of ha rd  f e r r u g i n i z e d  and s i l i c i f i e d  s i l t s t o n e  and f i n e -  

g r a i n e d  sands tone  w e r e  r eco rded  from bores  i n  t h e  south-  
w e s t  of t h e  area,  mos t ly  above 24 m d e p t h .  C o n c e n t r a t i o n s  
o f  f i n e ,  heavy b l a c k  m i n e r a l s  w e r e  observed  i n  t h e  
P l a n t a g e n e t  sed iments  i n  p l a c e s ,  b o t h  from c o r e  c u t t i n g s  

and as s l i c k s  on t h e  ground. 

The P l a n t a g e n e t  Group sediments  appea r  t o  have a n  

o v e r a l l  l o w  d i p  t o  t h e  s o u t h  o r  s o u t h e a s t ,  b u t  t h e r e  are  
s i g n i f i c a n t  l o c a l  v a r i a t i o n s  due  t o  d r a p i n g  and compaction 
o v e r  t h e  uneven basement.  

may be  a l m o s t  c l o s e d  a t  d e p t h .  

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

HYDROGEOLOGY , 

Rain f a1 1 

Annual r a i n f a l l  i s  4 0 6  t o  508 mm and t h e  e v a p o r a t i o n  

r a t e  from t h e  f ree  water s u r f a c e  i s  abou t  1 0 2 0  mm p e r  
y e a r .  C o n t r o l l e d  by t h e  westerlies, most o f  t h e  r a i n f a l l  
o c c u r s  between A p r i l  and October ,  b u t  u s e f u l  fa l l s ,  some- 
t i m e s  up t o  25 mm, may be expe r i enced  i n  t h e  d r i e r  months. 

Groundwater 

The mainly g r a n i t i c  and main ly  sed imentary  areas may 
be cons ide red  s e p a r a t e l y  when s t u d y i n g  t h e  hydrogeology,  
a l though  h i g h l y  s a l i n e  waters  d r a i n i n g  o f f  t h e  g r a n i t e  
have access t o  some of t h e  P l a n t a g e n e t  a q u i f e r s  and 
i n c r e a s e  t h e  s a l i n i t y  i n  t h e s e  t o  beyond u s a b l e  l i m i t s .  

F ind ing  s u c c e s s f u l  b o r e  s i tes  i n  t h e  n o r t h e r n  
g r a n i t i c  areas was v e r y  d i f f i c u l t  due mainly t o  t h e  pre-  
va l ence  of  h i g h l y  s a l i n e  groundwater .  

sp read  o v e r  a good many months of t h e  y e a r  b r i n g s  down 
c y c l i c  s a l t  c a r r i e d  from the nea rby  coast  by t h e  p r e v a i l i n g  

Low r a i n f a l l  
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c 

westerlies and sea b r e e z e s f  and t h i s  i s  t h e n  c o n c e n t r a t e d  
a t  o r  n e a r  t h e  ground s u r f a c e  by t h e  h igh  e v a p o r a t i o n  ra te .  
Shallow, s l u g g i s h ,  i n t e r m i t t e n t  streams meandering o v e r  
t h e  g r a n i t i c  areas p i c k  up most of t h e  s a l t s  from rock  
decay and t h e s e  add t o  t h e  s a l i n i t y  o f  t h e  water .  The 
problem was t o  f i n d  s u f f i c i e n t  t h i c k n e s s  o f  sed imentary  

mater ia l  i n  t h e  h i g h e r  t r i b u t a r y  v a l l e y s  which had a 

r easonab ly  s h o r t  ca tchment  above them t o  g i v e  adequa te  
r e c h a r g e  of r easonab ly  f r e s h  water. I n  many p l a c e s  it 
was imposs ib l e  t o  f i n d  a b i g  enough r e s e r v o i r  i n  t h e  
sediments, and zones of f r a c t u r e d  basement rock  had t o  
be t e s t e d  w i t h  t h e  d r i l l .  

c 

There are unconnected a q u i f e r s  o f  d i f f e r e n t  s a l i n i -  
t i es  i n  t h e  P l a n t a g e n e t s ,  a f a c t  which i s  borne  o u t  by 
t h e  i n t e r s e c t i o n  of s l i g h t l y  f r e s h e r  d e e p e r  a q u i f e r s .  
I f  development h o l e s  were d r i l l e d  i n  which e x c e s s i v e l y  

s a l i n e  upper waters cou ld  be s e a l e d  o f f ,  perhaps  u s e f u l  
s u p p l i e s  of s t o c k  water c o u l d  be found. 

Several  good h o l e s  w e r e  s i t e d  c l o s e  t o  t h e  e a s t e r n  
end o f  S t i r l i n g  Range and t h e s e  are no doubk t a p p i n g  l o w  
s a l i n i t y  run-of f water, from t h e  Range. However, s u r f  ace 
d r a i n a g e s  runn ing  n o r t h  and n o r t h e a s t  t o  P a l l i n u p  R ive r  
from t h e  e a s t e r n  end o f  S t i r l i n g s  are  s u r p r i s i n g l y  s a l i n e .  
S e v e r a l  u n s u c c e s s f u l  h o l e s  s t r u c k  e x c e s s i v e l y  s a l i n e  w a t e r  
a t  r e l a t i v e l y  s h a l l o w  d e p t h s  s o u t h  o f  S t i r l i n g  Range and 

n o r t h  o f  t h e  Chil l inup-Kamhellup Road. There are  a 
number o f  sha l low s a l t  l a k e s  i n  t h i s  area.’ 

DROUGHT RELIEF INVESTIGATIONS 1 9 6 9 - 1 9 7 0  (Table 2 1 )  

Number of p r o p e r t i e s  i n s p e c t e d  . . . . . . . . . . . . 1.21 

Number o f  Government Reserves i n s p e c t e d  .. .. .. .. 5 

T o t a l  1 2 6  
- 

. 
. 

Number of  p r o p e r t i e s  recommended f o r  d r i l l i n g  .. .. 111 
Number of Government Reserves  recommended f o r  

d r i l l i n g  .. .. 5 

T o t a l  1 1 6  
- 
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Number o f  p r o p e r t i e s  d r i l l e d  s u c c e s s f u l l y  .. .. .. 35 

Number o f  Government Reserves  d r i l l e d  suc-  
c e s s f u l l y  .. .. .. 1 

T o t a l  36 

Number o f  p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  .. .. 76 
Number of Government Reserves  d r i l l e d  unsuc- 

cess f u l l y  .. .. 4 

T o t a l  8 0  

Table  21 :  Summary o f  d r o u g h t  r e l i e f  d r i l l i n g :  Ongerup 

W e t - i n s u f f i c i e n t  supp ly  

Wet-sa l ine  s u p p l y  
W e t - s u i t a b l e  supp ly  
Abandoned 

T o t a l s  

FOLLOW--UP SURVEY 1 9 7 6  (Tab le  2 2 )  

During September ,  1 9 7 6 ,  a follow-up su rvey  w a s  
conducted t o  e s t a b l i s h  how many o f  t h e  4 4  s u c c e s s f u l  
1 9 6 9 - 1 9 7 0  d r o u g h t  r e l i e f  b o r e  s i tes  had been  developed .  

R e s u l t s  : 1 9  developed 
24 n o t  deve loped  ( low y i e l d s ,  d rough t  ended.) 
1 n o t  l o c a t e d  

T e s t  b o r e  2629-IIIC5 w a s  abandoned because  of  
d r i l l i n g  d i f f i c u l t i e s .  

I n s t e a d  o f  a b o r e  a soak w a s  dug a t  2 6 2 9 - I V C 7 .  
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Table 22: Staeus of drought relief successful bores: Ongerup, September 
1976 

Owner 

' 

R.V .Miller 

A. C . Hornsey 
J.R. &H.M. 
Pither 

H.T.Reynolds 

A. J. Large 

C.N.H.Ha11 

J.D.Bryant 

P .Morgan 

S.M.Carthew 

F .M. Pritchard 

G.O'Reilly 

P.Crossing 

D.M.Sambel1 
I I  

L.A.Wellstead 
11 

J.G.Enwright 
11 

11 

E. J . Opray 
D.C. Sexton 

G.E.Gaebler 

C . R. Peake 
A. J.Stockwel1. 

E.E.Stoneys 
11 

B. R. Armstrong 

J.S.Donald 

C . Adams 
W A. House 

E. S .  Kirton 

S. A. Hanlon 

M.J.Roe & Son 

Mitchell s! Sons 
I 1  

--- 

Litho 

435/8C 

435/8C 

4 35/8C 

435/8C 

446/80 

44 6/80 

446/8C 

435/8C 

434/8C 

435/8C 

43 5/80 

446/8C 

435/80 

435/80 

446/80 

446/80 

4 4 6/80 

446/80 

446/80 

434/80 

446/80 

447/80 

447/80 

446/80 

446/80 

446/80 

447/80 

435/80 

446/80 

446/80 

446/80 

446/80 

446/80 

44 6/80 

446/80 

- 

Lac. 

CG 
5922 

1557 

430 

1875 

6762 

6211 

6210 

1250 

14 04 

1862 

1344 

6205 

830 

830 

6206 

6206 

6845 

6845 

6845 

1461. 

1730 

1526 

L922 

6225 

1733 

173 2 

1734 

1343 

6217 

6528 

5828 

5829 

6832 

5856 

5856 

Bore No. 

--- 
2 5 29 - ID3 

252 9- IB2 

2629-IVC7 

2629- IIID1( 

2 5 29 - I IA1 

2529 - IIB9 
25 2 9-IIA4 

262 9- IVA4 

2629- ID5 

2629-IIID1' 

2629-IVC17 

262 9- I IID2: 

2529-IAIO 

2529-IAll 

2529-ITA11 

2529-IIA10 

2 629- I IIC 3 

262 9- IIIC4 

2629-lIIC5 

262 9-11315 

2629-11c2 

2 629 - I IA8 
2729-IIIA3 

2629-IIIC6 

2629-1IC3 

2 62 9- IIC4 

2629- IIB18 

2529-IA2 2 

262 9-11 IC9 

2 52 8- IA17 

2 528- IA18 

2529-111323 

2 62 8 - J V D 4  

2 62 8- I V D  5 

2 62 9- DJD6 

1969 - 1970 

Depth 
(m 1 

33.1 

11.0 

4.9 

52.1 

29.0 

72.2 

6.1 

20.4 

16.8 

24.4 

20.4 

39.6 

18.6 

20.4 

35.7 

35.1 

85.3 

42.7 

54.9 

55.2 

32.9 

42.7 

54.9 

79.6 

34.1 

30.5 

51.2 

18.6 

42.1 

21.3 

36.6 

32.9 

36.6 

33.8 

36.6 

;upply 
m3/d 

9 

11 

9 

36 

18 

9 

39 

33 

9 

9 

5 

11 

5 

32 

11 

18 

22 

32 

5 

32 

55 

22 

22 

9 

23 

41 

68 

27 

9 

36 

14 

10 

52 

11 

5 

Sali- 
nity 
TDS 
mg/l -- 
8610 

8175 

10500 

3111 

3400 

6500 

220 

900 

3400 

660 

4500 

8000 

1060 

1300 

2550 

6680 

2300 

900 

2800 

5600 

5000 

4500 

8300 

6000 

2080 

3850 

5000 

2760 

6750 

2600 

7200 

1550 

$500 

2000 

2200 

I 
I @  
2a.i 
r n (  
3 3 3 $  
Uc-i ( 
U d  r 
3 5 (  n w  t - 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1976 
-- 
a 
a, 

r-l 
a, 

9 3  oa, z a  __ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



D .A. Stoney 

K. A Mort -her  

P. Nowell 

” R.Kerr 

Green Range 
Pastoral  C o  

M . H . Hood 

F‘. Cooke 

Road Reserve 

Totals 

446/80 

446/80 

446/80 

446/80 

446/80 

446/80 

436/80 

436/80 

-- 

COMMENTS 

6238 

6236 

684 3 

6830 

6837 

6234 

6241 

Near 
4010 

Near 
3913 

ON 

2529-IIB25 

2528-1112 3 

2629-IIICl.5 

25 28-IA24 

26 2 9- I I IC17  

252 8-ID10 

2 5 2 9- I I C 8  

24 2 9- IALO 

2529-lVD29 

24.4 

30.5 

45.7 

27.4 

37 .5  

27.4 

42 .1  

36.6 

24.4 

33 

22 

9 

22 

9 

16 

8 

10 

7 3  

- 

4500 

3000 

5500 

5000 

5000 

10500 

7000 

1080 

20G0 

FUTURE S I T I N G  OF BORES 

Jot inspected 

X 

X 

- 
1 9  

I n  t h e  g r a n i t e  areas t h e  most p r o s p e c t i v e  s i t e s  f o r  
groundwater  are where t h i c k  a l l u v i u m  rests on  weathered  
g r a n i t e .  

Only l i m i t e d  s u c c e s s  can  be expec ted  by d r i l l i n g  
n e x t  t o  d o l e r i t e  i n t r u s i o n s  b u t  a b e t t e r  s u c c e s s  r a t i o  
may be o b t a i n e d  by d r i l l i n g i n  f r a c t u r e d  rock  a d j a c e n t  t o  
mass ive  g r a n i t e  i n t r u s i o n s .  

I n  t h e  P l a n t a g e n e t  Group sed imen t s  s u c c e s s f u l  
s i t e s  may be  l o c a t e d  by a v o i d i n g  areas where l o n g  
d r a i n a g e s  f lowing  o f f  t h e  g r a n i t i c  areas e n t e r e d  o n t o  
and c r o s s e d  t h e  sed imen t s ,  and by a l s o  a v o i d i n g  t h e  
c e n t r a l  p a r t s  of t h e  major  d e p r e s s i o n s .  These areas are 
u s u a l l y  v e r y  s a l i n e .  

The most promis ing  s i t e s  i n  t h e  P l a n t a g e n e t  Group 

sed imen t s  are  a b o u t  300  m from t h e  s u r f a c e  c o n t a c t  o f  
t h e  sed imen t s  and t h e  g r a n i t e .  If t h e  g r a n i t e  topo-  
graphy c o n c e n t r a t e s  d r a i n a g e  from a r e l a t i v e l y  s h o r t  

d i s t a n c e  and d i s c h a r g e s  it d i r e c t l y  i n t o  t h e  sed imen ta ry  

a q u i - f e r s ,  the q u a l i t y  o f  t h e  groundwater  in t h e  a q u i f e r  
should  be f a i r l y  good. 
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C H I L L I N U P  

LOCATION AND TOPOGRAPHY 

The C h i l l i n u p  area encompasses South Ongerup, 
Jerramungup, C h i l l i n u p  and Kojaneerup. 

Topographic  v a r i a t i o n  i s  s t r o n g e s t  i n  t h e  w e s t e r n  
p a r t  o f  t h e  area where t h e  h igh  S t i r l i n g  Range creates 
a r a i n  shadow s i t u a t i o n .  The area i s  d i s s e c t e d  by minor 

c r e e k s  and t h e  P a l l i n u p  R ive r .  North o f  t h e  P a l l i n u p  
R ive r ,  g r a n i t e  g n e i s s  forms t h e  c o u n t r y  rock,  w i t h  

T e r t i a r y  sed iments  o c c u r r i n g  s o u t h  of t h e  r i v e r .  

GEOLOGY 

Much o f  t h e  C h i l l i n u p  D i s t r i c t  i s  g e n t l y  u n d u l a t i n g  
s a n d p l a i n  developed o v e r  g n e i s s i c  g r a n i t e  and/or  T e r t i a r y  
P l a n t a g e n e t  Group sed imen t s .  

.HYDROGEOLOGY 

R a i n f a l l  

The ave rage  annua l  r a i n f a l l ,  which v a r i e s  c o n s i d e r -  
a b l y  throughout  t h e  area,  i s  a b o u t  400  nun. 

Groundwater 

The o c c u r r e n c e  o f  groundwater  can  be i n f e r r e d  from 
t h e  r e s u l t s  o f  t h e  1 9 6 9 - 1 9 7 0  d r o u g h t  r e l i e f  d r i l l i n g  
which i n v e s t i g a t e d  t h e  groundwater  p r o s p e c t s  o f  Crown 
Reserves  and r o a d s i d e  v e r g e s ,  Large  s u p p l i e s  of ground- 
water s u i t a b l e  f o r  s t o c k  consumption a re  rare  i n  t h e  
C h i l l i n u p  area as  i n d i c a t e d  by t h e  h i g h  b o r e  f a i l u r e  

r a t e .  

Seventy s i x  b o r e  s i tes  were s e l e c t e d  i n  g e o l o g i c a l l y  
o r  t o p o g r a p h i c a l l y  s u i t a b l e  l o c a l i t i e s .  Of t h e s e ,  58 
s i tes  were d r i l l e d . ,  n i n e  s u c c e s s f u l l y .  

Bores i n t o  t h e  T e r t i a r y  r o c k s  u s u a l l y  p e n e t r a t e d  a 
d a r k , s i l t %  sandy,  o f t e n  carbonaceous c l a y  zone,  a t  abou t  
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4 6  t o  6 1  metres d e p t h ,  Beneath t h i s  zone l a r g e  s u p p l i e s  
of r e a s o n a b l e  q u a l i t y  w a t e r  cou ld  be  expec ted .  

3 Two b o r e s ,  y i e l d i n g  i n  e x c e s s  o f  1 3 6  m /d of  2 500  

mg/l s a l i n i t y  groundwater  w e r e  d r i l l e d  on Gnowellen 
Reserve Road b o r d e r i n g  t h e  e a s t e r n  end of t h e  S t i r l i n g  
Range. These b o r e s  p e n e t r a t e d  60  m o f  s i l t s t o n e  and 
c l a y s t o n e .  

One supply  of groundwater  w a s  found n e a r  Corackerup 
Creek i n  t h e  c e n t r e  of t h e  g r a n i t e  area,  where a supply  
of 68  m /d groundwater  of s a l i n i t y  9 0 0  mg/l w a s  o b t a i n e d .  
Other  s m a l l  s u p p l i e s  w e r e  found i n  g r a n i t e  b u t  few w e r e  
worthy of p r o d u c t i o n  b o r e s .  

3 

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

e a s t e r n  p a r t  of t h e  d i s t r i c t  n e a r  Ga i rdne r  R i v e r ,  where 

t h e y  i n t e r s e c t e d  v a r i a b l y  c o l o u r e d  and t e x t u r e d  s c h i s t s  
of t h e  " S t i r l i n g - B a r r e n  Series". One b o r e  d e l i v e r e d  

1 1 4  m /d of 2 9 0 0  mg/l groundwater  from a d e p t h  of 30 m;  
15 m of s c h i s t  be ing  p e n e t r a t e d .  The o t h e r  b o r e  went 

3 

t o  65 m and gave 1 8  m"/d of s a l i n i t y  2 0 0 0  mg/l. 

DROUGET RELIEF I N V E S T I G A T I O N S  1 9 6 9 - 1 9 7 0  (Table  23) 

Number of  Government Reserves  i n s p e c t e d  .. .. .. 30 

Tota l  number of s i t es  pegged on r e s e r v e s  .. .. .. 1 6  

T o t a l  number o f  s i t es  pegged on  r o a d s  .. .. .. 60 

T o t a l  number of  b o r e  s i tes  s e l e c t e d J r o a d s  and 
re  s e r v e s  .. 76 

~ T o t a l  number of s i t e s  d r i l l e d  e .  .. .. .. .. 58 
T o t a l  number of s i tes  d r i l l e d  s u c c e s s f u l l y  .. .. 9 

T o t a l  number of  s i tes  d r i l l e d  u n s u c c e s s f u l l y  .. .. 47 

, 
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Tab le  23 : Summary of drought.  r e l i e f  d r i l - l i n g :  C h i l l i n u p  

Dry 
W e t  - i n s  u f f i c  i en t s upp 1 y 
Wet - s a 1 i ne s upp 1 y 
Wet-sui t a b  l e  supp ly  
Abandoned 

* 

T o t a l s  

-- I 

Government Reserves  
and Roads 

No.of b o r e s  

26 

4 
1 7  

9 

2 

58 

Total d e p z  
(m) 
6 1 9  

1 7 6  

588 
407  

78 

1 868 

FOLLOW-UP SURVEY 1 9 7 6  (Table 2 4 )  

During September 1 9 7 6 ,  a fo l low-up su rvey  w a s  con- 
duc ted  t o  e s t a b l i s h  how many of t h e  9 s u c c e s s f u l  1 9 6 9 -  

1 9 7 0  d r o u g h t  r e l i e f  b o r e  s i tes  had been  developed .  
R e s u l t s  : 3 developed  

6 n o t  deve loped .  

Most o f  t h e  s i tes  were n o t  deve loped  because  t h e  

d rough t  ended and t h e  b o r e s  w e r e  n o t  r e q u i r e d .  

Tab le  2 4 :  S t a t u s  o f  d rough t  r e l i e f  s u c c e s s f u l  b o r e s :  
C h i l l i n u p ,  September 1 9 7 6  

O w n e r  

C 8  

CA 

c122 

C126 

CB 

C19 

c1.4 

LOC * 

N e a r  
1462 
N e a r  
1914 
N e a r  
1840 
N e a r  
1344 
N e a r  
191.3 
N e a r  
62 10 
N e a r  
6228 

L i tho  

434/80 

434/80 

4 3 5/80 

4 3 5/80 

4 3 4/80 

446/80 

Bore N o .  

2629-IB23 

2729-IC5 

26 2 9- I V B l 5  

2 6 2 9- I V C  1 9  

27 29- IC4 

2529-ITA15 

2 6 2 9 - I I IT39 

1969 - 1970 

D e p t h  
(m) 

43.9 

30 .2  

38.1 

1 4 . 6  

64 .6  

64 .3  

58 .2  

S U P P l . Y  
m3/d 

11 

114 

68  

6 

18 

136  

49 

Sali- 
n i t y  
TD S 
%J/l -- 
2200 

2900 

900 

6000 

1900 

2720 

6700 
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c 

C17 

C24 

Near 

6762 
Near 
6763 

COMMENTS ON FUTURE SITING OF BORES 

The m o s t  p r o s p e c t i v e  area f o r  groundwater  i s  p robab ly  
s o u t h  of t h e  P a l l i n u p  R ive r  i n  t h e  T e r t i a r y  sed imen t s ,  
where d e p t h s  of up t o  a b o u t  1 0 0  IYL may be  expec ted .  

Small  l o c a l  supp l i . e s  of groundwater  from weathered 

g r a n i t i c  r o c k s  and s c h i s t s  have  been found b u t  new areas of 
s i m i l a r  geology would r e q u i r e  i n s p e c t i n g  b e f o r e  t e s t  

d r i l l i n g .  

NORTH S T I R L I N G  

LOCATION AND TOPOGRAPHY 

The North S t i r l i n g  d r o u g h t  r e l i e f  area c o v e r s  t h e  

E a s t  ( S t i r l i n g )  Ward o f  Cranbrook S h i r e ;  Jqest Ward and 
p a r t  o f  East Ward, Tambellup and Magitup-Amelup loca -  

l i t i e s ,  Gnowangerup S h i r e .  

Topographic v a r i a t i o n  i s  s t r o n g e s t  i n  t h e  w e s t  
Tambellup area as  a consequence of streams t r e n d i n g  
seaward.  Were a l s o  v e g e t a t i o n  i s  wel l -developed w i t h  
t a l l  s t a n d s  o f  w h i t e  gum w h i l e  e l sewhere  on t h e  sand- 

p l a i n  mallee e u c a l y p t s  are  predominant .  

GEOLOGY 

Much o f  t h e  North S t i r l i n g  d i s t r i c t  i s  g e n t l y  
u n d u l a t i n g  s a n d p l a i n  o v e r  g n e i s s i c  g r a n i t e ,  w i t h  sand- 
p l a i n  over T e r t i a r y  P l a n t a g e n e t  Group sediments  i n  t h e  
~ a g i t u p - ~ ~ ~ ~ ~ p  area e 
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HYDROGEOLOGY 

R a i n f a l l  

The ave rage  annua l  r a i n f a l l -  is  between 380 m and 
4 6 0  mm. 

Groundwater 

Most p r o p e r t y  owners i n  t h e  d i s t r i c t  have  r e l i e d  
on s u r f a c e  ca tchments  and dams f o r  w a t e r  s u p p l i e s .  

The o c c u r r e n c e  of groundwater  c a n  be i n f e r r e d  from 
t h e  r e s u l t s  of t h e  1 9 6 9 - 1 9 7 0  d rough t  r e l i e f  d r i l l i n g .  

Most water w a s  found i n  t h e  West Tambellup area 
where b o r e s  were s i t e d  downslope o f  t h e  l a r g e r  topo-  
g r a p h i c  r ises,  p a r t i c u l a r l y  where d o l e r i t e  dykes  c u t  
d r a i n a g e  l i n e s  Three s u c c e s s f u l  b o r e s  w e r e  i n  
P r o t e r o z o i c  q u a r t z i t e  o f  t h e  " S t i r l i n g - B a r r e n  Ser ies" ,  

which a l t h o u g h  ha rd  i s  modera t e ly  permeable .  

Bores  i n  t h e  Tambellup area u s u a l l y  p e n e t r a t e d  
abou t  18  m o f  m o t t l e d ,  k a o l i n i z e d  g r a n i t e  b e f o r e  b e i n g  

completed i n  ha rd  rock .  Most water came from t h e  more 

permeable  hard  rock-weathered r o c k  i n t e r f a c e  zone. 
Groundwater s a l i n i t i e s  are f a i r l y  h i g h ,  a v e r a g i n g  around 
6 0 0 0  mg/l TDS and y i e l d s  are a b o u t  1 0  m 3 / d e  

Bores d r i l l e d  i n  t h e  s a n d p l a i n  o v e r l y i n g  T e r t i a r y  

sed imen t s  i n  t h e  Magitup-Ame2.u.p area i n d i c a t e d  l a r g e  

s u p p l i e s  of s a l i n e  water.  F u r t h e r  n o r t h ,  n e a r  

Gnowangerup, b o r e s  i n t e r s e c t e d  p o o r l y  permeable 
k a o l i n i z e d  g r a n i t e  and t h u s  were u s u a l l y  d r y  o r  had 
small  s u p p l i e s  o f  s a l i n e  water.  

DROUGHT RELIEF INVESTIGATIONS 1 9 6 9 - 1 9 7 0  (Tab le  25) 

Number o f  p r o p e r t i e s  i n s p e c t e d  .. .. .. .. .. .. 26 

Number of Government Reserves  i n s p e c t e d  .. .. .. .. 4 

Total  30 
I_ 

Number of p r o p e r t i e s  recommended f o r  d r i l l i n g  * .  .. 24 

Number of Government Reserves recommended f o r  
d r i l l i n g  .. .. 4 

- 5 3  - 
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Number of p r o p e r t i e s  d r i l l e d  s u c c e s s f u l l y  .. .. .. 3.4 

Number of Governinent Reserves  d r i l l e d  suc-  
c e s s f u l . l y  .. .. .. 2 

To ta l  1 6  
I__ 

. 
t 

Number o f  p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  .. .. 1 0  

cess f u l  l y  .. .. 2 
Number of Government Reserves  d r i l l e d  unsuc- 

Tota l  1 2  

Table 25: Summary o f  d r o u g h t  r e l i e f  d r i l l i n g :  North 
s t i r l  i n g  

Dry 
W e t - i n s u f f i c i e n t  supp ly  
Wet-sa l ine  supp ly  
Wet - su i t ab le  supp ly  
Abandoned 

P r o p e r t i e s  

N o  e of 
b o r e s  

1 7  

8 
20 

1 4  

0 

"-- 

T o t a l  
d e p t h  
(m 1 
375 
228 

483 
336 

0 

Totals  

Government 
Res€ 

N o .  of 
b o r e s  

3 
1 
1 

2 
2 

-- 

v e  s -- 
T o t a l  
d e p t h  
(m) 
88 

38 
1 9  

42 
33 

_I_- 

F'OLLOW UP-SURVEY 1 9 7 6  (Tab le  2 6 )  

During September ,  1976,  a follow-up su rvey  w a s  
conducted t o  e s t a b l i s h  how many of t h e  16 s u c c e s s f u l  
1 9 6 9 - 1 9 7 0  d rough t  r e l i e f  b o r e  s i t e s  had been  developed:  
R e s u l t s  : 1 0  deve loped  ( 4  p a r t i a l l y  equipped)  

6 n o t  deve loped .  

Two of t h e  undeveloped s i t e s  (2329-12412 and 2429-  

I V A l )  were c o n s i d e r e d  t o  be f a i l u r e s  because  t h e  ground- 
water w a s  t o o  s a l t y .  

I n s t e a d  of a b o r e  a soak w a s  dug a t  2330-IIB2. 
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T a b l e  26: S t a t u s  of d r o u g h t  r e l i e f  s u c c e s s f u l .  b o r e s  
September 1976 

c 
Owner 

E .Hancock 

Jebar j u p  
P a s t o r a l  Co 

A. Muir 

J. Bradshaw 

R. S a d l e r  

E. A. C r  osb y 

Nymbup 
P a s t o r a l  Co 

E.P.Bradshaw 

B . C . Bowman 

J .Trevennen 

K.P.Taylor 

K.H . A l t u s  

N. J .Witham 

H i l d e r  & Son 

Road Rese rve  

Pl.aying F i e l d  
Tambe1 l u p  

T o t a l s  

L i t h o  

445/8( 

445/8( 

445/8( 

43  6/8( 

437/8( 

437/8( 

437/8( 

437/8( 

437/8( 

437/8( 

436/8( 

436/8( 

437/8( 

437/8( 

436/8C 

436/8C 

Lac . 

~ 

4521 

4447 

1463 

6078 

492 

1979 

6429 

6078 

6456 

2542 

3970 

8853 

8781 

5281 

Near 
2607 

B o r e  N o .  

- 
242 9-1 I IAI 

24 2 9- I I D 2  

2 5 29- I I I D 4  

24 2 9- IC7 

242 9- I V D 6  

2 32 9-IA10 

2 3 2  9- IA13 

2 3 29 -1A8  

2 3 29- IA9 

2 330 - I I B l  

2 4 2 9- IVA3 

2430-IIIC4 

2330- I IR2 

2 3 29 - I A 1 2  

2429-IVB~ 

24 2 9- I V A l  

Nor th  S t i  

1969 - 19’70 

Deptl: 
(IT11 

39.9 

43.6 

14 .0  

33.8 

7 .3  

15.5 

18 .3  

29.3 

24.1 

1 2 . 8  

33.8 

33.8 

15.5 

13.7 

21.6 

20.1 

79 

39 

11 

2 6  

2 1  

8 

15 

4 9  

43  

5 

39 

15 

96  

1 5  

49 

131 

S a l  i- 
n i t y  
TDS 

3000 

5000 

7000 

2500 

3000 

11000 

3500 

2500 

6000 

7280 

5000 

6000 

7000 

10400 

6500 

16000 
11000 

l i n g  : 

1976 

COMMENTS ON FUTURE SITING OF BORES 

The most p r o s p e c t i v e  areas f o r  l o c a t i n g  groundwater  
are downslope o f  t h e  l a r g e r  t o p o g r a p h i c  r ises,  p a r t i c u l a r l y  
if t h e  d r a i n a g e  P ines  a r e  c u t  by d o l e r i t e  dykes or q u a r t z  

v e i n s .  

S m a l l  l o c a l  s u p p l i e s  may be o b t a i n a b l e  f r o m  q u a r t z i t e  
of t h e  “ S t i r l i n g - B a r r e n  Series” b u t  these a r e a s  r e q u i r e  
i n s p e c t i o n  b e f o r e  t e s t  d r i l - l i n g e  

Elsewhere t h e  groundwater  i s  predominant ly  s a l i n e .  
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h. 

J 

SOUTH STIRLING 

LOCATION AND TOPOGRAPHY 

The South S t i r l i n g  d rough t  re l ief  area c o v e r s  t h e  

Wel l s t ead ,  Xojaneerup and South S t i r l i n g  l o c a l i t i e s  of 
Albany S h i r e ,  and t h e  Kamballup, Woogenellup, Kendenup 
l o c a l i t i e s  o f  P l a n t a g e n e t  S h i r e .  

Much of  t h e  South S t i r l i n g  d i s t r i c t  i s  g e n t l y  

u n d u l a t i n g ,  and  t h e  most d e e p l y  d i s s e c t e d  area i s  t h e  
V a l e  o f  Kalgan which p a s s e s  through t h e  Woogenellup 

l o c a l i t y ,  

GEOLOGY 

South o f  t h e  S t i r l i n g  Range, s a n d p l a i n  c o u n t r y  
overl ies  T e r t i a r y  P l a n t a g e n e t  sed iments .  Some g r a n i t i c  
i n l i e r s ,  'such as Green Range, p r o t r u d e  th rough  t h e  sand- 
p l a i n ,  and t h e s e  ac t  a s  r e c h a r g e  areas f o r  groundwater .  

HYDROGEOLOGY 

R a i n f a l l  

The ave rage  annua l  r a i n f a l l  i s  between 4 6 0  mm and 

640 mm. Farm dams o n l y  have n a t u r a l  ca tchments ,  t h e r e  

be ing  f e w  roaded o r  s e a l e d  ca tchments  which might  con- 
c e n t r a t e  r a i n f a l l  toward darns. 

Groundwater 

The o c c u r r e n c e  o f  groundwater  c a n  b e  i n f e r r e d  from 
t h e  r e s u l t s  o f  t h e  1 9 6 9 - 1 9 7 0  d r o u g h t  r e l i e f  d r i l l i n g .  

Most p r o p e r t y  owners have r e l i e d  main ly  on s u r f a c e  
catchments  and dams f o r  water s u p p l i e s ,  a l t h o u g h  some 

fa rmers  i n  t h e  Green Range area have been u s i n g  b o r e  
water f o r  many y e a r s .  

Most of t h e  u s a b l e  groundwater  came from T e r t i a r y  
sed iments  i n  t h e  s o u t h e r n  p a r t  of t h e  area. 
n o r t h ,  n e a r  t h e  S t i r l i n g  Range, o n l y  s a l i n e  water w a s  

F u r t h e r  
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A 

c 

r ecove red  from b o r e s  i n t o  t h e  sed imen t s ,  b u t  some 

s u c c e s s f u l  b o r e s  were s i . t ed  downslope from t h e  l a r g e r  
g r a n i t i c  i n l i e r s .  

The ave rage  d e p t h  of s u c c e s s f u l  b o r e s  i s  a b o u t  24 
3 

3 
m, g i v i n g  a groundwater  supp ly  of  abou t  27  m /d o f  
5 0 0 0  mg/l s a l i n i t y .  One b o r e  y i e l d e d  1 9 6  m /d of 
8 0 0 0  mg/l water and a number of o t h e r  b o r e s  had y i e l d s  
between 77 and 1 2 7  m /d .  These b o r e s  a l l  p e n e t r a t e d  a 

da rk  s i l t y ,  sandy,  c l a y  zone having  a s u r p r i s i n g l y  h igh  
p e r m e a b i l i t y .  

3 

Bores d r i l l e d  i n  t h e  V a l e  o f  Kalgan gave mos t ly  

s a l i n e  water e x c e p t  f o r  a few which were s i t e d  n e a r  

g r a n i t i c  i n l i e r s .  

DROUGHT RELIEF  I N V E S T I G A T I O N S  1969-1970  (Table  27) 

Number of p r o p e r t i e s  i n s p e c t e d  . . . . . . . . . . . .  4 3  

Number of Government Reserves  i n s p e c t e d  . . . . . . . .  9 

Tota l  52  
- 

Number of p r o p e r t i e s  recommended f o r  d r i l l i n g  . . . .  39 

Number o f  Government Reserves  recommended f o r  
d r i l l i n g  . . . .  3 

Tota l  47  
I__. 

Number of p r o p e r t i e s  d r i l l e d  s u c c e s s f u l l y  . . . . . .  24 
Number of  Government Reserves  d r i l l e d  success -  

f u l l y  . . . .  5 - 
T o t a l  29  

Number of p r o p e r t i e s  d r i l l e d  u n s u c c e s s f u l l y  . . . . . .  1 5  

Number o f  Government Reserves  d r i l l e d  unsuc- 
c e s s f u l l y  . . . . . .  3 - 

T o t a l  1 8  
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Table  2 7 :  Summary o f  d r o u g h t  r e l i e f  d r i  
S t i r l i n g  

l i n g :  South  

Dry 
Wet-insuff i c i e n t  supply  
Wet-sa l ine  supply  
Wet-sui t a b l e  supp ly  
Abandoned 

T o t a l s  
~. 

FOLLOW UP SURVEY---1976 (Tab le  2 % )  

During September,  1 9 7 6 ,  a follow-up su rvey  w a s  
conducted t o  e s t a b l i s h  how many o f  t h e  3 1  s u c c e s s f u l  

1 9 6 9 - 1 9 7 0  d rough t  r e l i e f  b o r e  s i tes  had been developed .  
R e s u l t s  : 1 5  developed 

1 6  Not deve loped .  

Two of  t h e  undeveloped b o r e  s i t e s  were c o n s i d e r e d  
f a i l u r e s  by t h e  f a r m e r s  because  of  h igh  groundwater  
s a l i n i t i e s .  The remain ing  1 4  s i t es  were n o t  deve loped  
because  e i t h e r  t h e  d r o u g h t  ended or t h e  farm changed 
ownership.  

Sep tenber 1 9 7 6- 

1969 - 1970 

Table  28: Status of drouqht re l ie f  successfulbores: South Stirling,! 

- 

- 
S .Ferguson 

W. &D.Gracock 

J. & G. Cheney 

R. 6D.Py le  

S .Masny 

I. &B.Dunn 

T. & R.Eng1ish 

c 

L i t h o  

I____.__ 

446/8C 

445/80 

445/80 

451/80 

450/80 

450/80 

446/80 

LOC. 

6835 

5666 

6050 

5948 

6473 

6467 

6834 

Bore No. 

2 52 8- I A 2 8  

2528-IVA26 

2 52 8- IVD3 6 

25 2 8-IVC17 

2528-IC17 

2 5 28-IB1 

2528-IA3 1 

- 5% 

Deptlr: 
(m) 

38.4 

29.9 

24 .1  

28.3 

36.6 

43 .0  

47.5 

:upp1> 
m3/d 

20 

9 

66  

33 

39 

36 . 

65 

Sali- 
nity 
TD s 
mg/l 

11600 

6800 

9000 

10700 

2200 

1200 

5170 

1976 

X 

X 



W.Sullivan & Co.  

R. & L.Lawrence 

W .  &G.Ovens 

R. & D .  Snader 

L 

Lloyd 

D. & J. Thomson 

N. &A.Cameron 

T Smith 

W. &G.Gran t  

W. S .Ovens 

W.Monk 

W .Monk 

W. J . H u n t  

S. & E.Baesjon 

G.Williss & C o .  

D.  S i l v e s t e r  

R.De Pledge 

I. L. Keen 

Crown Reserve 

Road Reserve 

Wellstead 

Crown Reserve 

Crown Reserve 

Crown Reserve 

Road Reserve 

Totals  

446/80 

446/80 

446/80 

446/80 

446/80 

446/80 

446/80 

446/80 

446/80 

446/80 

445/80 

445/80 

445/80 

445/80 

445/80 

44 5/80 

445/80 

445/80 

450/80 

446/80 

446/80 

446/80 

446/80 

445/80 

COMMENTS 

6833 

6847 

5669 

6838 

6235 

6459 

6458 

6461 

5943 

5944 

5968 

4 563 

4036 

5137 

3978 

954 

4050 

6008 

6464 

Near 
6834 

6864 

6095 

6095 

Near 
1891  

ON 

25 2 9-  I A 3  2 

2 5 28 - IVli3 6 

2 62  9 -I I I C  2 1. 

2 5 28- ID3 4 

2 5 28- ID40 

25 28- IVA37 

2528-ID35 

2 52 8- I V B 1 6  

2528-IVB14 

2 5 2 8 - IVCl4 

24 2 8- 1A4 

24 2 8- IA5 

24 2 8 - I D  8 

2428-ID5 

24 2 8 - IVA2 3 

2429-IIIB6 

242 8-ID4 

2 5 2 8- ICI 9 

2528-IA33 

2629-IIIC20 

2528-IVA38 

25 28- I V A 3  9 

2 428 - ID9 

47.5 

48 .2  

27.4 

44.2 

38 .4  

20 .1  

33 .8  

30 .8  

24.7 

23 .8  

43 .0  

43 .0  

24 .7  

33.8 

33.8 

29 .3  

47.5 

43 .0  

47.5 

65 .8  

65.8 

36 .3  

33 .8  

37.2 

-- 
26 

16 

26 

1 3  

1 3  

20 

5 

76 

26 

19  6 

33 

5 

26 

5 8  

11 

1 3 1  

131 

7 

39 

1 3 1  

78  

7 9  

27 

79  

3800 

2400 

900 

8200 

6300 

2600 

2600 

9100 

5800 

8000 

4800 

8000 

3000 

2400 

10000 

toooo 
8000 

1000 

2600 

5500 

4600 

8000 

5300 

4650 

FUTURE SITING O F  BORES 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

15 

The most prospective area for establishing a conmu- 
nity supply o f  groundwater is in the South Kojaneerup- 
Wellstead area where drilling will be in the Tertiary 
sediments. 

Target drilling depths of between 30 m and 50 m 
should be encouraged. 

--- 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

16 
_c_I_ 
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FITZGERALD 

LOCATION AND TOPOGRAPHY 

* 

The F i t z g e r a l d  area i s  s i t u a t e d  n o r t h  and s o u t h  of  
t h e  Jerramungup-Ravensthorpe r o a d ,  ex tend ing  from t h e  
Rabbi t  Proof Fence, abou t  1 9  km east  of Jerramungup, t o  
abou t  24 km eas t  o f  t h e  West R ive r .  The F i t z g e r a l d  
School i s  abou t  half-way between t h e s e  two p o i n t s .  

The l andscape  shows v e r y  l i t t l e  r e l i e f ,  c o n s i s t i n g  
o f  f l a t ,  n e a r - f l a t ,  o r  b road ly  u n d u l a t i n g  s a n d p l a i n .  

The main d r a i n a g e  i s  e f f e c t e d  by t h e  F i t z g e r a l d  River 

and t h e  West R i v e r ,  b u t  t h e r e  are  a l so  numerous, s m a l l ,  
mos t ly  i l l - d e f i n e d  o r  i n c i p i e n t  g u l l i e s .  

GEOLOGY 

The l and  s u r f a c e  i s  covered w i t h  a b l a n k e t  of 

g r e y i s h  t o  y e l l o w i s h  sand o v e r l y i n g  e i t h e r  f r e s h  g r a n i t e  
o r  weathered zones o f  v a r y i n g  t h i c k n e s s .  Throughout t h e  
area t h e  weathered g r a n i t e  p r o f i l e s  are  t h i n  and seldom 
exceed 20 m. 

HYDROGEOLOGY 

Rain f a 1  I 

The ave rage  annua l  r a i n f a l l  i s  a b o u t  4 0 0  mm, most 
o f  which i s  evapora t ed  b e f o r e  p e r c o l a t i o n  and a v e r y  
l a r g e  p e r c e n t a g e  of t h e  remainder  i s  t r a n s p i r e d  by t h e  
v e g e t a t i o n .  

G r o u n dw a i s  e r 

A g r i c u l t u r a l l y ,  F i t z g e r a l d  i s  a n  area o f  new l a n d ,  
and no d r i l l i n g  had been c a r r i e d  o u t  b e f o r e  t h e  1 9 6 9 - 1 9 7 0  

drought  r e l i e f  d r i l l i n g .  

e n t i r e l y  unknown and t h e  d r i l l i n g  programme had t o  be 
des igned  t o  t e s t  t h e  c o n d i t i o n s  i n  v a r i o u s  t o p o g r a p h i c a l  

environments .  Consequent ly  t h e  t e s t  b o r e s  were s i t e d  on 

low-lying f l a t s ,  a long  low- leve l  and h i g h - l e v e l  g u l l i e s ,  

and a t  v a r i o u s  e l e v a t i o n s  on the slopes. The whole area 

The groundwater  p o t e n t i a l  w a s  
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w a s  t e s t e d  w i t h o u t  s u c c e s s .  

N o  d r i l l i n g  w a s  done a l o n g  t h e  F i t z g e r a l d  and West 
R i v e r s ,  which had s a l i n i t i e s  i n  e x c e s s  o f  1 8  000  mg/l 

TDS. The s a l i n i t i e s  of t h e  s u b s i d i a r y  g u l l i e s  and 
sha l low groundwaters  a s s o c i a t e d  w i t h  them w e r e  a l s o  
v e r y  h i g h .  T h i s  i s  p robab ly  caused  by a change i n  t h e  
h y d r o l o g i c a l  p a t t e r n  f o l l o w i n g  c l e a r i n g  of t h e  n a t i v e  

v e g e t a t i o n  f o r  c o n v e r s i o n  t o  p a s t u r e  o r  c rop .  
c o n s i s t e n t  w i t h  some o t h e r  areas where t h e  f i r s t  
appearance  of s a l t i n g  o c c u r r e d  w i t h i n  a few y e a r s  of  
c l e a r i n g  and r eached  a maximum a f t e r  1 0  t o  20  y e a r s .  

I t  i s  

DROUGHT RELIEF INVESTIGATIONS 1969-1970  (Tab le  2 9 )  

Number o f  Government Reserves  i n s p e c t e d  .. .. .. 1 9  

Tota l  number of s i t es  pegged on r e s e r v e s  .. .. .. 9 

Tota l  number o f  s i t es  pegged on  r o a d s  .. .. .. 66  
Tota l  number of s i tes  d r i l l e d  .. .. .. .. .. 63 
Total  number o f  s i t es  d r i l l e d  s u c c e s s f u l l y  .. .. 1 

Total  number of si tes d r i l l e d  u n s u c c e s s f u l l y  .. .. 62  

Table  2 9 :  Summary o f  d r o u g h t  re l ief  d r i l l i n g :  F i t z g e r a l d  

W e t - i n s u f f i c i e n t  supp ly  
Wet-sa l ine  supp ly  
Wet - su i t ab le  supp ly  
Abandoned 

FOLLOW-UP SURVEY 1976 (Table  30)  

The o n l y  s u c c e s s f u l  bore s i t e  of t h e  1 9 6 9 - 1 9 7 0  

d rough t  r e l i e f  d r i l l i n g  had n o t  been r e d r i l l e d  and 

developed when i n s p e c t e d  i n  September,  1 9 7 6  because  
t h e  y i e l d  w a s  c o n s i d e r e d  too small €or a coitununity 

supp ly  
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Table  30 :  S t a t u s  o f  d rough t  r e l i e f  s u c c e s s f u l  b o r e :  
F i  t z g e r a l d  , September,  1 9  76  

1976 

COMMENTS ON FUTURE S I T I N G  OF BORES 

The d r o u g h t  r e l i e f  e x p l o r a t o r y  d r i l l i n g  p r o j e c t  of 
1 9 6 9 - 1 9 7 0  h a s  shown t h a t  groundwater  y i e l d s  are so 
s m a l l  t h a t  f u t u r e  d r i l l i n g  canno t  be recommended. 

SUMMARY 

The 1 9 6 9  r a i n f a l l  f o r  most of t h e  a g r i c u l t u r a l  
areas w a s  less t h a n  t h e  annua l  ave rage  and i t  came as  
s c a t t e r e d  b u r s t s  of  l i g h t  r a i n  which d i d  l i t t l e  t o  f i l l  

d a m s .  

many f a rmers  unprepared  f o r  d rough t  c o n d i t i o n s .  Luck i ly  

c y c l o n i c  r a i n s  i n  February  he lped  re l ieve a r a p i d l y  
worsening s i t u a t i o n .  

The d r y  summer from October  t o  February  caugh t  

I n  an  e f f o r t  t o  supp ly  farms w i t h  s u i t a b l e  s t o c k  
water a d rough t  re l ief  e x p l o r a t o r y  d r i l l i n g  programme 
w a s  s ta r ted  i n  1 9 6 9  and con t inued  i n t o  1 9 7 0 .  A t o t a l  of 
2879 b o r e s  were d r i l l e d  of which only 278 were c l a s s i f i e d  

t h a n  11 0 0 0  mg/l TDS). 

s u c c e s s f u l  ( y i e l d  more t h a n  4 .5  m 3 /d and s a l i n i t y  less 

At t h e  t i m e  o f  t h e  follow-up su rvey  (1976) ,  1 2 5  of 
t h e  278 r e p o r t e d l y  s u c c e s s f u l  s i t es  had been developed ,  

7 u n s u c c e s s f u l l y .  
w e r e  cons ide red  f a i l u r e s  by t h e  f a rmers .  

153 had not been developed and 24 
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Most farmers do  n o t  c o n s i d e r  i t  economical t o  e q u i p  
a bo re  u n l e s s  t h e  s a l i n i t y  of  t h e  groundwater  i s  less 

Th i s  i s  a h i g h e r  r equ i r emen t  t h a n  w a s  impo,sed on t h e  
1 9 6 9 - 1 9 7 0  d rough t  r e l i e f  d r i l l i n g  and accoun t s  f o r  t h e  
l a r g e  number o f  s i t es  n o t  deve loped .  

t h a n  8 000  mg/l TDS and t h e  y i e l d  g r e a t e r  t h a n  7 m 3 /d. 

4 

1 
I 

Many farmers have made a n  e f f o r t  t o  o b t a i n  a 
s a t i s f a c t o r y  water supply  by d r i l l i n g  o r  dam s i n k i n g  

and t h o s e  t h a t  have n o t  been s u c c e s s f u l  are c a r t i n g  w a t e r .  

Tab le  31: Follow up s u r v e y  1976: Summary of r e s u l t s  

A r e a  

M t  Mar sha l l -Koorda  

W e  st on i a  

Bur racop in  South  

South  Y i l g a r n  

M t  Walker 

Kul in-Kondinin 

H o l t  Rock 

Nyabing-Pingrup 

Lake Grace 

106 

145 

162 

106 

658 

24 6 

Ravens t horpe  

Ongerup 

Chi  1 1 i n u p  

Nor th  S t i r l i n g  

South  S t i r l i n g  

F i t z g e r a l d  

Cons idered  S u c c e s s f u l  1969-1970 

4 2 4 
7 18 12 

8 1 3 

1 

1 

3 

27 

6 

3 

11 

19 

3 

1 

1 

2 

11 

7 

1 3  

28 

7 

9 

24 

6 

2 

3 

CONCLUSIONS 

The d rough t  r e l i e f  d i s t r i c t s  d e s c r i b e d  i n  t h i s  r e p o r t  
have a semi-ar id  climate and are  g e n e r a l l y  g e o l o g i c a l l y  
un favourab le  f o r  f i n d i n g  domest ic  o r  s t o c k  q u a l i t y  ground- 

water.  Sys t ema t i c  d r i l l i n g  t o  t e s t  t h e  groundwater  
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p o t e n t i a l  o f  d i f f e r e n t  g e o l o g i c a l  environments  and 
v a r i o u s  t o p o g r a p h i c a l  s e t t i n g s  has  shown t h a t  t h e r e  are 
p r e f e r r e d  areas f o r  f u t u r e  groundwater  p r o s p e c t i n g .  

M t  Marshall-Koorda: Although n o t  e n t i r e l y  r e l i a b l e ,  

l ong  g e n t l e  d r a i n a g e  s l o p e s ,  where t h i c k  sandy 
c l a y s  cover  weathered  basement,  are p robab ly  t h e  

most p r o s p e c t i v e  groundwater  s i t es ,  e s p e c i a l l y  i f  

basement rock  c r o p s  o u t  a t  t h e  t o p  of  t h e  s l o p e .  

Westonia:  Long g e n t l e  d r a i n a g e  slopes and t h i c k  super -  

f i c i a l  sands  a d j a c e n t  t o  large g r a n i t i c  o u t c r o p s  
are t h e  m o s t  p r o s p e c t i v e  areas f o r  o b t a i n i n g  
groundwater  ~ 

Rurracoppin South:  M t  Cramphorne area i s  p robab ly  t h e  

m o s t  l i k e l y  area f o r  deve lop ing  a community ground- 

water supp ly .  

South Yi lga rn :  F u t u r e  d r i l l i n g  canno t  be recommended. 

M t  Walker: Deep weathered and f r a c t u r e d  g r a n i t e  n e a r  

i n  t h e  d r a i n a g e  system, o f f e r  t h . e  b e s t  p r o s p e c t s  

f o r  o b t a i n i n g  groundwater .  

g r a n i t i c  exposures ,  p a r t i c u l a r l y  i f  f a i r l y  h i g h  

Kulin-Kondinin: The most p r o s p e c t i v e  areas f o r  f i n d i n g  

groundwater  are a b o u t  1 t o  1 . 5  km downslope from 

t h e  g r a n i t i c  i n t a k e  areas. 

H o l t  Rock: The b e s t  s i tes  f o r  groundwater  p r o s p e c t i n g  

are above d r a i n a g e  base  leve l  near  g r a n i t i c  
h i l l s  and also i n  l a r g e  i n f i l l e d  d e p r e s s i o n s  
sur rounded by g r a n i t e .  

Nyabing-Pingrup: The most p r o s p e c t i v e  areas f o r  o b t a i n -  

i n g  s t o c k  q u a l i t y  groundwater  are  on t h e  s a n d p l a i n s  

where deep  sand  o v e r l i e s  j o i n t e d  g r a n i t e .  

Lake Grace: The b e s t  areas f o r  groundwater  p r o s p e c t i n g  

are  i n  sandy g u l l i e s  which receive run-of f  from 

rock  o u t c r o p s  f u r t h e r  up slope. 

- 6 4  - 



Ravensthorpe: The most p r o s p e c t i v e  areas f o r  s i t i n g  
groundwater  b o r e s  are i n  the s a n d p l a i n  area eas t  

and s o u t h e a s t  of Ravensthorpe and downslope from 
s t e e p e r  t opograph ic  r ises or g n e i s s i c  h i l l s .  The 

c o a s t a l  sand dunes and. a s s o c i a t e d  l i m e s t o n e  cou ld  
a l s o  be a n  i m p o r t a n t  a q u i f e r .  

Ongerup: I n  t h e  g r a n i t e  areas t h e  most p r o s p e c t i v e  
s i tes  f o r  groundwater  a re  where t h i c k  a l luv ium 
rests on weathered  g r a n i t e .  

I n  t h e  P l a n t a g e n e t  Group sediments  t h e  best  s i tes  
are a b o u t  3 0 0  m from t h e  s u r f a c e  c o n t a c t  between 
t h e  sed iments  and t h e  g r a n i t e .  Lower down i n  t h e  
d r a i n a g e  t h e  groundwater  i s  g e n e r a l l y  t o o  s a l t y .  

C h i l l i n u p :  The most p r o s p e c t i v e  area f o r  groundwater  

i s  p robab ly  s o u t h  o f  t h e  P a l l i n u p  River i n  t h e  
T e r t i a r y  sed iments  where d e p t h s  of as much as  1 0 0  

m are  expec ted .  

North S t i r l i n g :  The most p r o s p e c t i v e  areas f o r  
groundwater  are  downslope of .t e larger topograph ic  

rises, p a r t i c u l a r l y  i f  t h e  d r a i n a g e  h a s  been c u t  
by d o l e r i t e  dykes  o r  q u a r t z  v e i n s .  

South S t i r l i n g :  The most p r o s p e c t i v e  area fo r  
e s t a b l i s h i n g  a community supp ly  o f  groundwater  i s  
i n  t h e  South Kojaneerup-Wellstead area where 
d r i l l i n g  w i l l  be i n  T e r t i a r y  sed imen t s .  

F i t z g e r a l d :  F u t u r e  d r i l l i n g  c a n n o t  be recommended. 
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