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of zones,of freshwater.

DEPARTMENT OF MINES
SOUTH AUSTRALIA. -

Rept;Bk.No.-'77/43
G.S. No. 5869
D.M.  No, 672/75

| RESISTIVITY SURVEY NEAR STENHOUSE BAY,
‘ ’ YORKD PENINSULA

ABSTRACT
- 5% vertical electrical soundings- were
conducted as an aid in finding a reliable ..-

supply of drinking water for proposed
tourist developments near Stenhouse Bay.

-liost of the area 1nvest1gated was
found to have very saline groundwater.
sible exceptions are a small area of 2
under a hill near Inneston and a larger
"area of about 40 km2 situated several .
kilometres to the northeast of Marion Bay.

Drllllng to obtaln water samples 1s
recommended in these locations. - :

i
1

'
INTRODUCTION

The reglon of Yorke Penlnsula near Stenhouse.

Bay (see Fig. 1), which contalns a large pcrcentage of .

'natural bushland and saltlakes, has been declared a

.Nat;onal Parkland.” The development of this area as a.

tourist resort is hampered by a leck of fresh ground-

water., -

4

Following a request by the Hydrogeologlcal

'Scctlon of the SYA. Department of Mlnes, the Geophys1cal
. Services Sectlon undertook an electrlcal re51st1V1ty

| survey in- selected parts of the reglon 'to assess the

prospects for low ‘salinity groundwater occurrences.

The requlrements were to locate and evaluate the thlckness

v
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'Thc ground surface varles from calcrete—

covered aeollanlte to claypans and saltlakes, some dry

fand some contalnlng water w1th hallte or. gypsum. Most

areas have a cover of thin sandy 5011 on sheet calcrete.

f~Cllffs along the coast show the aeollanlte to be, in the

R maln, loosely consolldated between bands of sheet calcrete,

the layers belng typlcally aeollanlte 4 m and calcrete 1 m

thlck. Some” cllffs expose ten or more calcrete 1ayers.

'Another feature 1s the frequent outcropplng of 1gneous

u»rocks close to sea-level along the coast, but no such out-

- crops could be seen 1n1and.;-

A water sampllng survey from all avallable bores

and wells was conducted both prlor %0 and concurrently with

“thls survey by the Hydrogeologlcal Sectlon and ‘these data,

t,
i

together with further data from: the Mlnes Department Bore

H

': Records, were used to correlate the res1st1v1ty results with

-water sallnltles.'

" SURVEY METHOD .
The Schlumberger vertlcal electrlcal soundlng

ystem was used for all the re51st1v1ty probes. Thls

. system employs four steel electrodes placed symmetrlcally '

about a_Qentre point and along_a.stralght line such that

' ’the”two inner electrodes'are*separated by not more than

t'one-flfth of the separatlon of the two outer electrodes.

A McPhar type P66O low frequency A.C. voltmeter was used

-Jw1th the 1nnor palr of electrodes to measure: the voltage

L produced at the centre of the spread by the current . intro-

duced 1nto the ground by a Geosc1ence low-power transmltter

(at.5 Hertz) at the.outer ‘electrodes. The power source

-
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con51sted of a. 12 volt lead—301d battery and a 400 Hertz

1nvertor.»

Dlstances were measured w1th cloth tape out to

.'100 m and pedometers or pac1ng from thereon.

t

SURVEY STATISTICS'_‘

The survey was conducted from a camp set up near

'Inneston from the 50th August 1976 to the 10th September,

1976.
A total of 18.56 km of spread was covered at 5)

-sites along seven llnes as shown in Plg. 1, w1th statistics
- as in. Tables I and II. Rain prevented workvfor a few
hours on several occa51ons ‘and’ ass001ated electrlcal

-'leakage problems led to three spreads belng repeated.

Sample fleld curves 1llustrat1ng the type-curves

:sencountered are shown in 12 draw1ngs in the Appendlx.

INTERPRETATION
The re51st1v1ty soundlngs were 1nterpreted with

the a1d of logarlthmlc graphs ‘assuming hor1zonta1 homo-

;;genous layers.-}The resulting models llsted.ln Table III

were checked by computation of theoretical curves using a |
BASIC LANGUAGE programme which follows the method of Ghosh,
‘1971, as given by o'Nelll,_1975

Interpreted proflles along the survey llnes are.

'? glven 1n flgures 2 and 5 Some adaustment has been made '

K

on the models for Spreads 51tuated where the horlzontal

w_layerlng assumptlon is obv1ously wrong.ﬂf
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‘ using’the.equatlon S - K/R where s

‘ Correlatlon with water bore data suggests’ that

salinity in mg/l

o K; 35 000 mg/1/ohm/m

i )

" and R = resistivity. in ohm/m

provides:a good;first estimate Of.the»relatlonship between

1resistivity‘and_water salinity;”i.e. porosity'is reasonably

‘constant{/ = - L

The increase~in salinity with depth'in most

parus of - the local aqulfer has led to shallow bores,

.designed to tap the upper less sallne water "being drllled.

If these bores are heav1ly pumped the water obtained L
rapldly becomes too uallne for use.. Masking‘of the true

electrlcal plcture because of the llmlts of . resolutlon of
t

- surface electrlcal depth probes is another problem that is

Iexacerbated by the stratified salinity zones.‘.These

difficulties‘preCIUdefmore thanwafrough:guide being obtain-

able from the above relationship,“eren‘without taking into

_'account varlable poros1ty and electrlcal equlvalence (refer

'Kunetz, 1966)

4

Plgure 4 is a contour map of subsurface resis=

‘t1v1t1es and 1ndlcates an area of hlgher re51st1V1uy

”'”northeastfof.Marlon Bay that should.glve a low salinity
water supplj. The low sallnlty Water zones are replenlshed

_lby only local rain 1nflltratlon and can qulckly be oxhausted

'f:w1th Pos sxble salt water Jntrus1on, 1f pumped at an average
;rate greater than ralnfall 1n1aL . An ewample of dewater-
“ing Wthh could lead To change 1n the salt water/fresh
water 1nterface 1s ev1dent at spread E on 11ne 5 (Fig.
l2)' whlch is close to an actlve pumplng bore (number

" 685008002)4

-~y
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Annual rainfall averages near 500 mn but evap-
oration is close to 1 200 MM Peds and hence rainfall 1ntake

to the.aquifers will be small over most,part;of the

- Peninsula.

RECOMMENDATIONS

It is recommended that the area 6 Pm northeast

of Marion Bay Dbe tested for a suitable water supply. A

'small supply might also be obtalnaole from under the hill

1 Iom west of Inneston.

Drilling sites cannot be established preCisely

from the‘regional'survey data‘but detailed resistivity

surveys 1n the low—salinity zones could be made to find

"the most suitable locations for test bores.

Grask

14%h Aprll 1977. o "i?{’{ ¢. Pilkingon,

' GP ST : o I GLOPHYSICAL oERVICLS SECTION.
7
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- SURVEY STATISTICS

TABLE:I .

Number of Spreads by”Linef\':i‘

fA”‘_Line - Number 6f épféads'-

B9 3<4~3 OV FW D

Totai

191 s2030uuo
Nl asasoyoavwo o

L

TABLE IT

.. Number of Spreads by electrode separétioﬁ

Maximum - Number of  Sub-total .
ASpre?d)width Spreads = . (km) -

"0.10 |
0.64. . .

S 3.20 0
1.92 -
4,00
1.00 .. .

R 4.00 .

€3  :fTo$alf;53f*‘f: 18056-h:.f“A\

100
oo .1e0 -
260
320 .
400" T
. 600 - o
~.800. .
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Show1ng typlcal Schlumberger re31st1v1ty

depth sounding curves obtalned from spreadsf“
2A 2F 5B, GB 6C, 6F, 6I 6M 6Q, X 7A -

’ and 7Eo
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