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nI._w#ug INTRODUCTIO
| One of the flrst orogects undertaken by the Petroleum
Exploration'Sectlon was tqe oroduction of a structural contour
map of the Soutw AUStrallan portion of the Great Artesian Basin
and areas’ 1mmedlatelJ adgacent in neigqbouring states. _' »
Compllctions by the writer continued 1ntermittently
"throughcut 1962° Subsequently with the ass1stqnce of lichael
‘Brownhlll, student ge010f1st, ble map cccompanyln Athis report
Was finalized in.Pebruary,vl965. |
New data will continue to become'availablelregularl&,
Seismic'prospecting and drilling in connection With oil :
exploration, surface geological mappln,, and occasional horing
for Water Will all prov1de 1nformction which will necess1tate
modification of the existing" map cﬂd develop a truer ard more
'ddetailed structural picture. ,‘
| It is hoped to extend the map ooveﬂﬂve Westwards‘and ‘
northwards when more 1nformnt10n9 pqrticularly hydrological
A becomes available and when further mepping leads ‘to a better
'understanding of the stratiﬁrapny of’tne marginal.zones-of the
Basin._; _ 4 B - | i
Theuwriter wishes to acknowledée the helpful advice
and stimulatingldiscussions,afforded.b& the'Section Senior
Geologist,’Drf'H;‘Wopfner whose keen’interest in, and mide>
'knowledge of the Gregt'trtesiqr Hasir-and its historical.
‘dcvelopment have added much in recent yeors to our understanding

: of this important sedimentary boSlno
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Le _THE _STRUCTURAL DATUM :IORIZOL

Ty e R B

'Ideally, the structural detum should be.a sinFle
stfatigraphic horizon sufficiently widespread and continuous
to provide control over a maximum area withinbthe_Basine
The (2)Jurassic and Oretaceous sediments offen the best
possibilities'for selecting = datum. The;r sequence defined

in type localities in Queensland is (after Whitehouse, 1955):

LOWER CRETACTOUS é‘l‘,’lﬁggnpgg;gﬁign ' ROLLING DOWNS
( Roma Formation GROUP

LOWER CRETACEQUS Transition Beds

to Mooma Sandstone BLYTHESDALE
? UPPER A Fossilwood "3tage' GROUP

JURASSIC ~( Gubberamunda Sandstone

Rolling Downs Group equivalents are recognized
in the central and western part of the Basin but so far format-
ionel snbdivision has not been achieved. Likewise the boundary
between_the_equivalentsvof the Rolling Downs and Blythesdale
Groups nas,not=yet been defined in South Australia. These
subdivisions however have,been extranolated, by means of physical
well-logging techniques, from the~eastefn states es far.westward
aS'Betoota,\Innamincka and Pandieburra. Beyond these 1oca1itieé

sandstones- underlying Cretoceous shales are regarded in a general

- sense, as:Blythesdole equivalents. They constitute a recogniz-

able vast hydrological unitgbbﬁt s%rétigraphically they are
insufficiently well-knoWn to equate with any or all of the |
Blythesdale subd1v1s:ons. |

o - The boundch between the dominantly 311ty, fine sandy
and often celcareous sediments‘of_tne.Transitlpn Beds, and the
coarser, cleaner and more porousisandstones cf the lMooga.
Sandstone.has been chosen ns the most convenient datum. The
d1v1s10n is sultably deflned in 011 exploration wells.

- Inasmuch ‘as the prollflc artesian water in the Basin

comes from upper Blythesdale beds, the‘depth of cutting artesian
Waten?(and therefore more pcrous_sediments) has been used as an

approximation to the top of Mooge 3andstoue, tae selected

-datum.
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Seilsmic reflection work hes proved‘the presence of

a widespreﬂd regular eveﬂt, oes1gnated the "C" reflector,

occurring in the viecinity of the base of marine Cretaceous

sediments. This reflector has been used as an approximation

to the structural detum.

IIl.

_SOURGE -OF , SUB-3URFACT, DATA -

1., Artesian water bores

These have furnlshed the basic information for the

"map cempilation, Most flowing water has been assumed

to orlginate from the upper Blythesdale beds.

Certain sub—artes1an bores near the margin of tne

basin are considered on drillers' logs, to have inter-

sected Blythesdale equivalents.
Some ef the elder bores have no sample record and

depth at which artesian water wes cut has been used as

,depth'to datum,

Details and Jocalities of boreholes have been .taken

yfrom departmental_maps and records, including Bulletin

No. 23 (Ward, 1946); from N.S.W. Department of Mines,

Mineral Resources o, 36.(Kenny, 1934); from the

_Queensland Irr:gatlon and Water Supply Commission

Artesian Bores Index; and from sundry other sources.

0il ekploration wells

Exploratory wells drilled in recent years within the
area of the map have supplied the most accurate control
puints for the,structural datum. Unfortunately tnese

number less than a dozen.

'Selsmic exploration

Seismic reflection surveys cover mich of the nortn—
eastern portion of the state,"Traverses have also been
run in the Oodnadatta area and intensive work is
currently proceedins in the Dalnous1e Springs regien,

Seismic traverses are shown on the map. Where
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seismic. contour plzns. have beenlsubmitted with-compeny
of departmental reports, "C" reflection contours heve been
ueed'on the structural. map. Where reflection time sections
only are aveilsble, depthe to datum ("C" horizen) have

been cokulated using the time-depth curve derived for

L

G.A.B. sediments by the Department's seismic section.

IVe ... SOURCE AND ACCURLCY. O“, LVVAWIOF DATA

In compiling the strucuural map all depths were plotted
relativ& to mean sea level. The reduction was handlcapped by the
_lack of eurface elevations for mnzny bDOIES.

:The enly-reliable sﬁrface eietatione come from
levelled eeiemic shot-points, railwey survey data, and suﬁdrj
geophysicel surveys, mostly gravimetric. : |

_Where the surface'elevation of a bore ie’aecurateiy.
. known, it isbrecorded in brackets following the name of the
bore. Surface elevatione where estimated er guessed.have not

been shown.

| Ve _....BASE JAP
The base map is ‘portion of the 1 inch = 8 miles state
‘geological base produced by the Depdrtment. irea of compil-
ation has been confined, for the time_being; withirn latitudes
'259s»to 31°5, and longitudes 135°E and 1L3°F

'Undifferentieted pre;Mesozoie'basement rocks and

Blythesdale Group eQuiValents are shewn in oﬁtcropt

VI. . GRADING OF CONTOURS

An attempt has been made to show by rrading, the
| reliabillty ef contours from plece to place.
1. Pull line contours represent ﬁood control.by
. seismic survey and/or well lorglngn |
2 - Dasn—dotted contLours repreeent fairly rellable
control with water bores. |
( ‘3. : 3roken~line centours are conjectural, and in the
-Luke nyre -~ Simpson Desert‘fegion,’entirely s?eeﬁlative.



VII. _ GENERAL DISCU3SION

The contour plan is strictly a complex of hydrological,
séismic and stratigraphic horizons.‘ The possible presence of
'diéconformities within thé sequence, especially near the Basin
margins, would add further complication.

. ' However, for regional structural studles the
approximatlons in compilation are wit tain the bounds of useful-
ness, and limited informutlon avallable at present does not allow
for a map based on-an alternative datum,.

The most striking feature of the contour map is the
general parallel alignment in bofh the NiV-3E and (approx )NE-SW
directions, ef many ma jor 1ineaments; established faults, and
trends of positive and negative regional structure. Most of thg
large drainage channels (e.g.’strzelecki; Cooper, Warburton,
Finke - Macumba Rivers) follow these directions for long
distances. _

Dominant features with an_(approx;) north-east trend
arel—' | |

1. Broad upwarp of the Mulka - Fount Gason - Clifton
Hills.region. |
2; The adjacent and parallel anticlinal trends of the
| Betoota - Nappamilkie and Morney - Curalle - Mount
'Howle structures. |
3., The Nappamerrie - Innamincks anticlinal trend which
lines.up with the more gentle Strzelegki Creek hirhs,
It is noteworthy that this line coincides éppfoxf
Ilmately with_the north-easterly protrusion of
basemeﬁt rocks in the Flinders Rangeé°
L4, The Tibooburra - Milparinka basement ridgé.
5 Speculatively,'the southern Simpson Desert depréssion
is elonzste in the nofth—easterly direction.
6. The western shoreline of Lake Frome which is.notablﬁ

straight over its entire lengthe
t N
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Dominant features with hdrth—west trendé are - .

1l. Peéke énd‘beniSOn basement ridge and Oodnédétta
Antiéiine; |

2, Thé ma jor Northwest Fault system of tie ¥illouran
.Ranges,'and numerous associated lineaments.,

3. A ver& markedAtfend from Tibooburra afea’(N,B. possibly
related Koonenbury - iWaratta Féult)«passing befween
Dﬁlling&ri and'Imnamincka and on towards Birdsvi;le°
It is nbted thet drainage in the north-eastern
fringes of the Simpson4DesertA(e;g.'Hay
River, Field River and part of the Mulligan) is in
sympéthy with this trend aver,lengthy distances.

L. A genefal alignment bf the margins of a2 number of

- lakes including I.. Callsbonna, I, Blanche, L. Gregory
and. the nbrth;eastern.shore—line of Lake Tyre is
apparent, and is'especially interesting-in relation~
ship to a falrly marked north—eagterly structural

‘ graQient in their vicinity. -

,'These paraliel and complemenfary trehds result from a
fectonicApattern which haé influenced the framewérk of thé.
Great Arteslan Basin since.Permian‘times andlpbssibly eaflier.
Many of the major tectonic trends of thé surrouﬁding
Pfecambrian rocks coincide‘closelyfwith tﬁese of the Artesian
Basin. This fact implies a strdng.influence of basement
tectonics during the'Basin'S structufél history, one essentially“
of epelrogenesis and, as surgested by Wopfner (1960), trans-
current movements. 1 ' '

| Even within South Australia'the Great Artesian Basin
. sediments have.ﬁeen deposited in a number of sub-basins each
“with its‘own'late.Palaeozoic to'Recént aistory, and the sum
tofal of which constitute the Basin os it is now, 'Combined
structural and sedimentary studies‘to be ﬁndértaken should

threw further light on these developments.
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The ﬁreﬂtest depth to datumAreCOgniéed'within the
contourod area occurs 30 to 53 miles east of Inna mincka, where
it is approxime tcly 7 500 feet helow sea level° ientatiue datum
rises to 500 or 600 feet above sea level in the Mount FEba drea,‘
but the ekistence of Blythesdale’éroup equivalents in this area
- has not beenhprovedol A v
‘Discuseion in detail of the smaller individudl
) structures has not ‘been attempted in these notes. |
4 Finally, this map is primarily 2 structural study,
but it .can be a useful aid for the prediction of depths to the

'main.Arte81an Basin aguifer in water~bor1ng operations.

VIIL.__ SECURITY OF. TITORY ‘TIORV

Technical 1nfornﬁtion supaliod by oil exploration
cempanies remains_in security file for a period of six months
- where the opermtion iglsubsidiZed,iand when not subSidized‘
twelve months w1ere<fter permission of the company is sought
to circulate the 1niormction. |

As certain of this 1nformetion 1s added to the:
structuro map when it comes to hand, the map may not be available
to out81de 1nspection unless w1th the written perm1531on of the

companiles cqncerned.
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