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" DEPARTMENT OF MINES
'SOUTH AUSTRALIA

' FIRST REPORT

ON

'RESISTIVITY TESTS

IN THE

POLDA BASIN

' ABSTRACT
A A series of resistivit& tests has been carried
out in the Polda Basin in an attempt to determine

whether it will be possible to map the sub-surface
aquifer by resistivity methods.- .

Results indicate that this should be possible
using logged bore-holes for correlation and control
of resistivity characteristics,

It is‘recommanded that a more extensive survey

be made with a view to mapping the sub- surface
water structure,

1, INTRODUCTION

In the last ten days “of August preliminary resistivity
tests were carried out in the Polda Basin, Eyre Peninsula by
J.C. Benlow and J, McG, Hall, Althoughnthe first results were
inconclusive;'it was feit'that.the difficulties causing the poor
.results could be overcome.

Probably the greatest difficulty at the«time of these
first tests was the excessive amount of surface water in the area
Adue to recent heavy rains.  This certainly caused fluctuations
. in the resistivity readings which were not 1ndicative of normal
sub=surface conditions, ~A],so, it is likely that the level of
the water table was qifferent at.this time from that found when
- the bores weme drilled also because of the heavy rains, A third
problem was the 1ow power of the instrument used which became

SN

very unreliable at the low resistivities encountered in the clay,
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A second series of tests was carrled out in the last
ten days of_September,,bylii McG, Hall B,J, Taylor, and J,C,
Benlow, using more powerfui eduipment. In ‘the intervening month
the country had dried out considerably and the level of water in
the bores had retreated almost to the level at the time of

drilling, These»second‘teets were considerably more encouraging.,

2, __ METHODS USED

_Initialiy, readings.wefe taken at bores number 33, 12,
34, 35, 36, 20, 11, 9, 10 8 in that order (see fig, I). At each
bore—bole, a measured current was passed into the ground via two
brass electrodes and the_reSulting potential measured between
anotﬁer two braas electrodes, all four electrodes being
collinear, This was dorie for electrode spacings of 3, 6, 9, 12,
. 15, 20, 25;---f—-—-; 45,-50; and in some cases, 60, 70, ==——-,
lOO,ifeet. . The current?and potential eiectrodes were arranged
in three differeht patternS'as shown in fig, II, and three curves
of apparent resistivity, QF s against electrode separation, S,
were plotted for each bore-hole. To improve the ground contact
of the electrodes,-the eafph at the base of each was soaked with
salt water, | | |

On completionvof-this progfamme,'traverses were run
between bores 33 and 12, 12 and 34, 9 and 12, with stations at
500 feet intervals»betWeen the bores, the distances measured by
pacing, At each atation three sets of readings were taken with
the electrode spacihgs increasiAg as above out to 60 feet, This
method, known as the tri-potential me thod, is descrlbed in
Geophysics XXI, no, 2, page 455, 1956

The'eurface topography ehown on fig, X is very
approximate only as the elevafions of the stations between the

bore-holes were estimated by'e&e.
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3, RESULTS AND TNTERPRETATION

The apparent resistivity, Q“ y for each electrode

spacing was obtained from the following formulae:

.V is meaéured pdtential‘befween electrodes P

Wenner configuration:

3,281

T 3.281

Interposed cohfiggration:‘

o © ' . 3T 8

ohm-metres

ohm-metres,

ohm-metres

1 and on

I is measured current passed into thé ground through

electrodesACl and C2.

s is the electrode 5pa¢ing in feet,

1

3.281 is a factor converting feet to metres,

The above formulae are obtained from the

formula:

where G,

where—X11

12
21

22

Hi<

the configuration factor, is given by:

¢ - A+ -1
4 a1 Xar o X2

is the distan¢e between Cl and Pl’
B R oo o C. and P

L o o 2!
oA @ . @ g apd P

. o 2 1’

. i " c, and P,,
D 2

- - - -~

The values of apparent resistivity

.G

general resistivity

(see fig, II)

obtained were

. plotted against electrode spacing as in fig, III.

In addition, in the case of the traverses 33 to 12,

12 to 34, and 9 to 12, the resistivities were plotted in line as

in figs., Iv;.V;rand VI, and characteristics of the curves

correlated along the fraverses.- The correlations are shown in

figs, VII, VIII, and IX,



_u_A

It is<apparent,ff9m the curves in fig, III that there
is mno éimpie relationship between the apparent resistivity and
the sub~-surface structure as shown bylthe bore logs, In several
cases there are'apomalous‘features of the curves corresponding

apﬁrqximately to sub-surface héfizons in the boré logs, but
these,features are not donsistent over all, or even a majority,
of the bore-holés; and no reliaﬁle predi?tions can be made from
 them, - |

HoWevér, it is‘ééssible to correiaﬁe features of the
tra&erse curves 133 to 12;-12 to 34, and 9 to 12 from the bore-
hqié at one end to that at the other, This correlation of geo=-
physigai-infbrmation'shqﬁld be accurate_fo'within about 2 feet
to an electrodeiseparation of 15 feet, but to within about 3
feet only-beyond this:as.tﬁe eleétrode separation then increases
in increments of 5 feet, Tﬁe'depth of the clay horizon, traced
through'bylthese.géneral éérrelations, agrees well with its
logged depth at the qther end of each traverse except in the
case of 9 to 12; it:is possible Pdltrade the upper surface
of.the water by this»method also, although with even less surety
than the clay horizpp, and not at éll for the traverse 9 to 12,

(see fig. X).,

4,  CONCLUSIONS AND RECOMMENDATIONS

The above résuifé:indicate that there ié algqod
possibility that.resistiyity will furnish a complementary method
to driliing in the mafping of.tﬁe Példa Basin équifer. It must
bg understood, however, that at‘thé preseht stage of development
it'cannoﬁ replace driliing to‘any‘great extent, However, it can
aid in the bettef siting of:drill holes, 1In addition, the
‘accuracy of ‘the method will be unknown until test bores are
drilled along traverses 33 to 34 and 9 to 12, preferably at

intervals of 1000 feet,
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A reconnaissance survey usiﬁg depth ﬁfobes at 500 feet
.intervais can Be run along tfaverseé‘from bbre to bore, The
area undef iniestigation will be graduaily covered with a
triangulation‘system, utilizing the boring denéity of one
drill-holelfp a miie to the fullest advantage., See Fig, XI,
This triangular'coyerage Shoﬁlq pfovide enough values to construct
a contour generalization of théasub—surface structure, All
~stations will have to be Levelled. to reduce the depfhs to a

common datum,

g ek

GEOPHYSICIST

JMcGH: AGK
20/11/63
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