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The Walloway Artesian Eesin is approximately 160 miles north of
Adelalds and is traversed by the main road from Adelalde %o Marea via
Orroroo and Hawker. The town of Orroroo lies on its western margin in
the south-wastern corner of the  Hundred of Walloway and ths village of
Jomburgh ig situated in 1ts northem part. -

The geophysical survey was c¢arriad out at the request of the
Director of Mines for South Australia to sssiat his Department in theé
gelection of sites for boring for artesien water and toc delineate more
precisely the iimitations of the basin with regard to artesien flows.
T™he gravity method was uséd as this method has proved succéssful else-
wheres in deteruining the dimensions ani form of sedimentary bdbasins.

B: GROLOOY.

The Geology of the ares has ‘been described by R.C. Sprigs (1949)
and the followlng notes and quotations ere drawn from his report.

The basin ia relatively small and of the velley type. It exists
in the brosdi plain which extends northwards from the Hundred of Black
Rock Plain, ithrough the Hundred of Walloway, whers its width ie greatest,
and the Hundred of Oladdie. ‘ . - :

The plain ie flanked by outcrops of Upper-Pre~Cambrian rocks,
{Adelaids System) comprising slates interbedded wiih guariszites, lime-
stones cnfi t4114tes which havg been steeply tplded ana.at a mucﬁ iater

period subdied by aroston.

. A dasp valley has heen eroded through the ol4 rocks and
fluviatile deposits, consiating of sunds, clay and lignitic matter,
have been 1aid down along its course, probebly in early Tertiary tims.

The sands in these seidiments have been found to carry water
gmiqg p:eesare-.~ The maximum proved depth of the besin is more thsn
00 feet. )

[ v

followses«

weatern pefimstsr of the bagin and it may compound in part. The
atructure for the eastern border is more obscurs and there 48 a
‘suggestion that besides possidle meridional faults, thers may de others
trending east of north prodaeing the deep seconiary valleys which lie
i{n this direction”. R .

1t was hoped that the geophysical sarvey woild indleate whether
in fact these faultis existed and 1f so where. _

The instrument used for this survey wes a Helland type GSC-2
Gravity weter with o seunsitivity of spproximately one part in rifty
militon. Thias inatriment is suitable for detecting anomalies expeated
from the sediments in the basin, o -

With reference to the structure of the basin Sprigg writes as

"One ma jor block fault slmost certalinly delimits mmeh of the \

\
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The basin was covered by 11 east-west travorses of an avorage
length of 9 miles, Stations on these traverses were from & quarter
to ¢cne third of a mile apart. In additinn, three traverses running .
in a north-north-westerly directlion were observed, the station
intervals in tho latter belng approximatoly half a miles Tho poiitions
of thoe abovementioned traverses are shown on plate 681-2.

Several northegsouth runs wore made slong roads connecting stations
at the ends snd contres of the eastewest traverses. This was done,
firstly to connect the northerm and southern parts of the survey and
‘bring them to the seme datum, and sscondly to be able to a&pply loop
closure corrections, The latter 1s necessary for judging the overall
accuracy of ths survey and localises mistakes if any, Owing to close
settlement of the area it was possible to place all the traverses along
public roads which generally speaking were in good condition, -

The necessary surveying and levelling was done by & survey party
of the Department of Mines, South Australias and levels end station
numbers aro shown on maps No, 14923 and I49+24 dated 8-7-1949 of the
.South Australian Department of Minea.

The results were reduced by applying the latitude corrections
and an elevation correction factor of 0. 058 mg/ft, derived from same
density profiles in the areas

Fleldwork was done in two parts, Firstly from 28-6-49 to 6=749
when the party consisted of one observor and the second part from
24=11=49 to 21«12+49 vhon the party was made up of one obaerver and
two assistants.

D, RESULTS

After the necessary corrections for latitude snd elevation had
been applisd to them, the observed gravity values were used in drawing
the Obsorved Gravity Contour Plan plate G8l=2, This plan also shows
the positions of ths gravity traverses and basement outcrops at places
where the traverses cross them. .

The pattern of the zravity contours includes threc separated
minina which, it can be assumed, corrsspond to three small sedimentary
basins,.. m first of these is centx-ad to the north of Orrorco; the
second south of Orroroo botween Dalten (Black Rock) and Yatina and t.he
third which 1is smaller than either of the otheyr two, approximately 7
miles east of Orroroo. These basins are joined by, and form part of,

a buried valley structure which extends from north to south throughout
the 1:rea investigated and which is knowm a3 the Walloway Artesian
Basin, .

The Observed Gravity Contour pattern however has certain foatures
which sugpest that 1t 1s not entirely due to the light sediments that
£111 the artesian basin. For example the gravity values on outcrops of
basement rocks range from 10 milligals due west of Gallwey to over 25
milligals east of Dalton (Black Rock). On each east-west gravity:
traverse .there is a pronounced inerease in gravity towards the east
whioh rust be attributed to a regionel or basement effect. No attempt
has been made to find an cxplanation for this easterly gradient nor
does any such attempt appear worth uvhile and it is attributed to an
unspecified reglonsl effccts A Reglonal Gravity Contour plan wes
prepared by interpelating linearly between the observed valuses measured
‘on basament outcrops in the area, This plan is shown con plate (8le3
and 1t shows a practically linear increase in gravity velues in an
easterly dirsction, -

The arithmetical differences between the Roglonel Gravity values
snd Observed values are called Residual Gravity values and they have
been contoured on plate G8l=1.
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-The Residual pattern 1ls believed to ropresent tho effect of the
light sedimonts and serves te omphasise tho valley and basin structures
to which attention wac drawn above whon discussing the Obsorved Gravity
pattern, ' :

In tho Residual Gravity pattern tho steepest gradients occur on
the wostern margin of the Yvalley" where geelogical evidence suggosts
that it is delimited by major faulting. .

It can bo shown with the aid eof calculated gravity sections that
tho gravity gradients can be explained by light sediments resting on
a basement which is dipping toward the centre of the valley at &an.
rolatively low angle and 1t seems unlikely that faulting alone delimits
the valley. )

Plan G81=4 shows caleulated gravity profiles for geological
se¢tiens comprising 1800 feet of Tortiary Clays ete (donsity 2.1) over-
lapping or in faulted contact with Pre-Cambrian basement rocks
(donsity 2.6). Calculations have been made for four difforent sectiens
in which the angle between the Tertiary Sedimonts and basement rocks 1is
respoctively 909,257, 179 & 13°, It will be seen that the gravity
gradiont varies with the basement slope, the gradient docreasing as the
slopo bocomes flatter., Residual gravity values for Section A-B plate
G8l-1 are supsrimposed on the calculated curves and 1t will be seen
that thelr gradicnt matches thaedt of the calculated curve for a basee
ment slogﬁ of 179, It sooms likely that the actual density difference
betweon the Tertiary Clays and the basement rocks willl be greater than
0.5 and tho total thickness of the sediments less than 1800 feet,
Censequently it follows that the actual basement slope may bo less than
179, Slopes of this order may normally be expected om the flanks of
buried valleys and 1t is probable that faulting where prosent has
played a minor role in determining the shape of the valley.

The gravity results give someo indication of total thiclmess of
sediments in the Walloway Artesian Basin. They appear to be thickest
about 2 miles west of Gallwey. Othor deep depressions are controd
about 7 miles east Orroroo and between Dalton (Black Rock) and Yatina.
{goisfbe%ieved that the maximum thiclkness is of the order of 1000 to

0 fcot. :

E, CONLCLUSIONS.

The survey has given what is bolleved to be a true representation
of tho shape and depth of the Walloway Artesian basin and this
information when uscd in cenjunction with the oxisting geologlcal
knowledge thould provide a useful guide to the selectlon of furthor
boro sltos, ,

Reforonecos

Sprige Roge C. (1949) Senior Goolegist S.A. Dopartment of iMines -
"The Walloway Artesion Basin" unpublished notes iday 1949,

(c.0., van Erkelens)
Geophysicist

elbourne.
October, 1950,
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