
0 O P E M F J L £ 

DEPARTMENT OF MINES 
SOUTH AUSTRALIA 

GEOLOGICAL SURVEY 
REGIONAL'SURVEYS DIVISION 

- 1:250- 000- GEOLOGICAL SERIES- .-.. EXPLANATORY NOTES . 

. . . PANDIE PANDIE 

. . . SOUTH AUSTRALIA 

. SHEET SG/ 549• -1NTERNATIONAL INDEX 

by 

A.- ¥, WILLIAMS 

R.ept. Bk .No .73/43 
G.S. No, 5050 
DM> No. 944-/71 

• W;,. 

14th. February, 1973 



CONTENTS PAGE 

ABSTRACT 1 
INTRODUCTION ; .. 1 
PREVIOUS WORK . 2; 
PHYSIOGRAPHY 4 
STRATIGRAPHY. > , 5 
STRUCTURE , . • ' 8 
GEOLOGICAL HISTORY . . v. , 10 
ECONOMIC GEOLOGY . 11. 
'BIBLIOGRAPHY .' 13 
! 

I . , , FIGURES-

Fig. No. . - . . Plan No. - Scale 

1. Regional-locality map. 72^48 - .•<••• 1:4 .000 000 

2. Depth, to magnetic basement. S9785 .. : • 1:2 000 000 

•3>. Bouguer anomaly plan. 59790-••••••..1:2 000 000 

• TABLES iU 

I. • • • Surface Stratigraphy: 

II. Subsurface^ Stratigraphy. . 

III. i . Nomenclature! and. correlation of part 
.... • ! of thei Mesozoic. on PANDIE P AND IE. 

IV. • 'FormationV.tops- and thickness, Delhi-
; Santos sPandieburra No-. 1. 



DEPARTMENT OF MINES' 
, SOUTH AUSTRALIA 

Rept.Bk.No.73/43 
•G.S. No. 5050 
DM. No. 944/71 

- • EXPLANATORY, NOTES. FOR. THE - PANDIE PANDIE 
. 000 SHEET 

ABSTRACT 

The Pandie Pandie 1:250 000.map area lies in 
the most northerly-portion .oSv thei Great. Artesian . 

- Basin- in South. Australia.'- The-western; half ;of the 
area'is: covered-,by -thelongitudinal- dunes of the 
Simpson Desert-.-while.̂ the'.remainder.-.is coveredTby 
Goyder'Lagoonslarger floods plain, which is. part... 

• of -the Diamantinav ri.;Warbu3?ton- River: systemand 
the northern-extremity, of the-,Gason.Domo, a gentle 

* ••• ••• - anticlinai upwairp;,.in^a^Mesoz®ie:andvCainozoic.rock. . . 
sequence . -̂  Pleistocene^, clays vare : the ..oldest out^ 

- cropping rocks in the mapped- area,; but an oil well 
-- Delhi Santos. Pandieburra' NoC':l^^J?^3.^fjenetrated 
TertiaryiMeso2oic.(including 1: 238 m.of.Cretaceous, 
731: m o-f« Jurassic-and* 61-m*.of>.UppervTriassic.). arid. 
Ordovician (86<. m) . rocksr..-.No hydrocarbons were 
detected and. the hole:. waS'completed , as . a. water bore . 
Structures in.the ,area^trend'mainly northrsouth. . 
which.-is-consistent .with-adjacent-areas of the Great 
Artesian Basin. 

INTRODUCTION 

The-Pandie'Pandie-map> area.-(hereafter referred to as , PANDIE 

PANDIE) lies in the extreme-north of the-state between latitudes 26° and 27° 

south-and longitudes- 138° and- 139°30'< east ..<•-. Its northern boundary is the 

South Australian - Queensland.border . - Adjoining* sheets/ are CORDILLO (mapped 

by the Petroleum Exploration Division' ̂'-now in-drafting stages), GASON (in 

preparation) to the.south, POOLOWANNA .(in preparation) to.the west and 

BIRDSVILLE (Olgers, • 1964-)-to-the north-.• -The ,country is: used to- raise cattle 

and horses, the-only stationsvbeing New^-Alton- Downs . and Pandie- Pandie. There 

are no towns- on PANDIE- PANDIE - the- nearest-being Birdsvil-le about,.13 km to the 



north =across the-border,- i-George-Farwellv'6. JiLand..of^Miragei^g-ives an-inter'* 

esting. account«-ofx the^histoiry'of the; area. 

rae^ average ̂rainfall-* for- this* area- is about'clSO'-mm-but' this - is very 

irregular , .AThe- water*supply? isred.therefrom-- artesiM? bores* (Delhi- Santos Pandie-

bu-rra>.,Npv-l)« orpermanent>-.wa£er^h©les- along- the* D-iamantina River. 

.-,••> AveragevtOTperatuc«s»;rahge< fiKJBii 20?G- in'winter^ to- 35°C. in summer. 

Vehicle^ access^.in. thei area- .•i^v,gpodvonly-:inwthe> south-east'corner. <of« PANDIE PANDIE. • 

Elsewhere, .-the^etWork«ofv,ehamrels^of^^ long- high ̂ sandhills 

makes .fcrave11ing<.extremelyx.siowi,and.vdi^ Track and .other 

ftracks--may...be.1.impas^blev>fo^.-montths5,invtimes of flood. 

the-vBu-reau of Mineral 

Resources, inv.0ct,oberf,,i..l970v<-â  prograjmnevof the -Bureau and the 

South^Australian..,Department*..offMines;-fo*y the-. mapping..of> PANDIE; PANDIE and .an * 

ad-joining* sheetv\GAS0Ntf^vM>r»:ph«tog4raphs/ (RC90; at: a, nominal<scale of 1:85 000 

«Cprovi4ed; by^ .theL Souths Australian- Department., pf ,Lands-)« gave complete, coverage of 

the ,>area. i,- Map.,.compilation-.wasv.carried' out» by Mond,; the^ authpr. and the .Cartographic 

Seat-ion-,vSout-lLAusJMC'-a&iM^Depar^^ drilling \:was 

carried AOut<.in.con j unction- with the regional- geological - mapping'-using the Fox . 

Mobi-l-ê  -B4O.L*'4«fel4&-nĝ ri-g*0pe Mineral. Resources ;. Three 

holes were drilled> t0^'0btain; lith0logical 

and- wireline'.yleggi^^^ ack«-:ofrexposure>,and< bore, details on 

the.-.map- area'..».i,CufetingSr Weire-.taken'.at. .i ̂ 5 m :interva-ls> :while'. drilling- with air and 

-at>; 3 : m intervals .while;. d'ri.l with= liud̂  or water- as.i acirculating jflu^d. A. 

summary of the^drilling- is-ygivenvb Mond (1972) 

, - ^ - PREVIOUS WORK 

,.,^Ea-rliest.explorers ;̂ on^PANDIE-'PANDtE-included Sturt. -(1849), Lewis 

r(-18750 -,>-Winnecke; :(48840- andt. Lindsay-<489 Gpyder Lagoon 

• oa his way tOifind-the^^ exist in - the centre of Australia. 



He gave very unfavourable-accounts of the area.Lewis traverses the shores of 

Lake Eyre and the-Warburton\River,\Winnecke. travelled from the Kallakoopah-

Warburton junction to what ,is*,now Poeppeb Corner and thence on into Queensland. 

Lindsay,led,an. expedition. across, the. Simpson Desert to Poeppel'Corner, returning 

along the same path to, Dalhousie Station.. Brown (1884) visited the Pandie Pandie 

sheet area in 1883, .briefly, commenting on the 'geology. The first to actually 

cross .the Desert .was E.A.; Colson (1936) who, together with a black boy.and 5 

camels went from .Blood's Creek to Birdsville and back in the winter of"1936. All 

explorers reported,: endless ridges of high., sand hills and flat monotonous gibber 

plains-((e.g.^Sturt's ,Stony Desert) . . : , , : 

••''•!•• • • The first,scientific .study of ' the- Simpson- Desert was by Madigan and 

colleagues who crossed it in 1939.-.- Their reports. (Madigan 1945, 1946; Crocker, 

-1946; Carrol ,.1944) covered the geology- and physiography of the desert (their 

actual crossing,was about 150 km north of-the. border but. they passed through • 

Pandie. Pandie homestead on their way back -to Marree) . , ' , 

riA-.Other-literature--relevant-to PANDIE PANDIE includes that by Sprigg 

-(1958a, 1958b, 1961,,1963). who discussed the geology of the. Great Artesian Basin 

:with reference to its petroleum potential .. -̂ The geomorphological history of the 

area is discussed by Wopfner-and. Twidale '(1967) . Wopfner (1960-1973) has 

described, other aspects., of. the geology of the .Great Artesian Basin which apply 

to the sheet .area.-. Geophysical work commenced in the-,late fifties and early 

sixties "(by both-private- companies and by the-seismic section of the South 

Australian. Department ,of. Mines j. and this-led to the drilling.,of Delhi Santos 

Paridieburra. No.. T".-(hereafter Pandieburra 1) in 1963. At the time of writing of 

these notesaeromagnetic and-gravity contour maps covering each 1:250 000 sheet 

area in .South.^Australia, were being prepared by the Petroleum Exploration Division 

S.A. Department of Mines (B.-Milton, pers.. comm.,1971)., Structural contour maps 

of seismic -reflectors -in-the subsurface of PANDIE-PANDIE are available ("Z 



horizon, Hall, 1968; ,"P".horizon,: Krieg, 1967; "C" horizon, Freytag and 

Brownhil 1,-1963; revised:1964 by Freytag,-in 1966, 1968 by Townsend and in 

1972 by Stadter). 

=--:- Gregory(1970)-photointerpreted'PANDIE PANDIE and :Grant (1970) of 

the CSIRO carried out a terrain study for the Highways Department on the four 

sheets between Marree and Birdsville -namely MARREE,; KOPPERAMANNA, GASON and 

PANDIE PANDIE. - .,. . : . 

' • ,. -.-.••• , • PHYSIOGRAPHY • . v^ • ' ! . "' ' 

r . . ' : i : PANDIE PANDIE may.be split into three broad-physiographic zones, .the 

gibber .plains, the floodplains and the desert. . '' • 

• • - The .-south east corner of PANDIE PANDIE consists of a very flat, low 

lying gibber-.plain, (probably less than 30 m above sea-level), the most northerly 

•part of the Gason Dome.-- Surface relief is negligible except for a few small 

seif dunes.Streams^are ephemeral and either run off the northern end of the 

Gason Dome .into-Goyder Lagoon-, or "into swamps and claypans on the Dome itself. 

Vegetation consists, of sandhill- canegrass- (Zgyochloa paradoxa (R. Br.) S.T. 

Blake) , saltbush (Atriplex sp.), mulga (Acacia aneura FvM. .-ex Benth) and coolabahs 

(Eucalyptus microtheca. FvM :. in • the creeks.. 

South of Birdsville,':the Diamantina flows out into a large floodplain, 

• Goyder Lagoon,:, a .very flat area characterized by an intricate pattern'of braided 

channels and meanders. It then flows out 'of the Lagoon into the more confined . 

Warburton River System. ,-• Goyder Lagoon is usually partially inundated every year 

but. only after exceptional rains in central and western Queensland will it 

become a true ;lagoon and' then floodwaters enter the- Warburton- and flow on to 

Lake Eyre (Bonython, 1963)., Such was the case in March-July,. 1971. Vegetation 

in this area includes coolabahs,ismall vaCacia/';lighum:.i(Meuhlehbeckia;cuhriingh"a^ 

(Mets;)• FvM) i-:sandhill'^:cahegrass :arjd 'sa'ltbushX.il ̂  .-c'r'aVj-.i"-̂ -̂



The majority of-PANDIE PANDIE is covered-by the north northwesterly,;- . 

trending1 sand-dunes-of the-Simpson'Desert. These ,rarely exceed 30 metres in 

height and are usually steeper on the eastern side-. ; They cover an extensive 

ancient floodplain. ;.Traces of old infilled channels can be seen in the inter-

dunal corridors- far' from the present day- river courses.. On the western side of 

PANDIE PANDIE playas occur in the interdunal spaces. -These are moist saline 

areas which rarely contain any. surface water.- Vegetation compirises canegrass 

and saltbush which occurs both- on the lower slopes of the-dunes (the'upper portions 

are mobile)- and .in the-interdunal flats, together with- gidgee (Acacia cambagei 

R.T.. Baker) -,-• need!ebush- (Hakea- 1 eucoptera R. Br":)'-and small- mulga (Acacia aneura 

FvM, ex Benth). • ; v•-. ; , • . 

. • After heavy rains, the-whole.country supports a rich flora of grasses 

and small-bushes including- nardoo (Marsilea drummondij. A. Br.), spear grass 

(Stipa sp) , mitchell grass (Astrebl'a pectinata (Lindl) • FvM ex Benth), buckbush 

(Salsola kali.; Lv) and ̂ opbush (Rumex vesicarius L.).- . 

' ,:•;. . . • - • ;. STRATIGRAPHY . ' •'• ; 

--.w* < •.•••v>-v̂ .-.PAND-IE-.PAND-IEv.is-completely'-;'covered' by- Quaternary deposits. • The''• 

oldest of these are the Pleistocene fluviatile deposits which outcrop around the 

edges of sait lakes on the western side of the map area. However, Pandieburra 1 

(see .Table IV) intersected rocks of Tertiary (100 m) , Cretaceous (1 258 m), 

Jurassic (731 m),.Upper'Triassic (61 m) and Ordovician (86 m) age. Delhi Santos 

PutamurdieNOi"! (hereafter Putamurdie 1) drilled 70 km northeast of Pandieburra 

1 on CORDILLO, intersected a similar s e q u e n c e A summary of the stratigraphy 

appears on- Tables- I and II. Table III shows nomenclature' and correlation of 

part of the Mesozoic in the subsurface below and adjacent to PANDIE PANDIE. 

This1-is-discussed later in the text.- • ', .-. ; 



' ...... , TABLE IV 

-.S-R •. Formationtops and thicknesses Pandieburra NO-.MI-,-,.K.B. 35.66 m (see 

nomenclature-and correlation-chart-- Table-III). ; ' / ' . . 

• FORMATION • " V • • • ' - 'TOP-(METRES) V:' " ' -. THICKNESS (METRES) 

Recent to Tertiary : ' v. 0' 100. 6 

Winton Formation loo. ,'6 ;.'. 592. 9 

Oodnadatta Formation , • , . 693, .5 388. ,5 
•' Wooldridge Limestone Member 1055.2 ' " 

Bulldog Shale. , 1082 (approx.) '.« 217 (approx.) 
Cadna.-owie Formation ' 1.272, ;:3 : .' . 59, .7 • 

Algebuckina Sandstone . •'•• . 1331, .9 • 207, 
92, 

.3 

.0 
• • \ ,. 

Birkhead Formation . - : . 1539, ,2 

• 207, 
92, 

.3 

.0 

Hut-ton Sandstone ' ••• 1031, .2 ' » ' * -
432. . 2 

Unnamed' Upper Triassie ' : • : '2063, .5 60, .9 
* / : . . . . _ , ^ ' 86 .3 Ordovician . V • .2124, .4 ' 86 

. "..:' Total ; Depth • '. 22 i0 .7 : 

1 The.three shallow stratigraphic holes, (BMR Pandie: Pandie 2 and 3 -

Mond,i;i972) drilled by: the Bureau-,. penetrated clayey soils with minor gypsum in 

the upper metre or so; then fine to medium grained, whitequartz sandstones 

which were silicified in part (usually at the upper levels) and bottomed in 

mottled grey and yellow^.well-weathered mudstone and kaolinitic sandstone. The / 

lowest unit is weathered Winton Formation.1 The middle unit is a Tertiary fluvia-

tile sandstone-which is-probably a finer grained' facies equivalent of the Eyre 

Formation on the-INNAMINCKA 1: 250 -000 sheet- (Wopfner et . al-. -, • 1973) . The upper-

most unitthe. clayey gypsiferous soil, may be a remnant of the-gypsite profile, 

aiPleistocene weathering-profile characterized by a massive gypsum crust, an 

intermediate mottled-zone anc3 a basal ferruginous-zone (Wopfner.;'and Twidale, 



> ' ^ ''.The exposed stratigraphy- on> PANDIE- PANDIE -consists of unnamed fluviatile 

sediments in the-.southwest corner, a Pleistocene- to Recent .soil unit (mantled by 

silcrete gibbers) ,' and Recent- sand' spread,--creek- and -lake- alluvium. Late Tertiary 

to Pleistocene fluviatile deposits are present beneath- the dunes of the Simpson 

Desert because traces of*oldvinfilled channels and meanders can be seen in the inter 

dunal flats in the southwest part of PANDIE- PANDIE. • There are few outcrops of 

these sediments-on the map area but.they are amply-exposed on surrounding sheets 

• such-as: POOLOWANNA,• NOOLYEANA and GASON. -

-v'...-"-.'.-The' dunes- on PANDIE PANDIE1 are composed- of fine to medium grained quartz 

sand-which, varies- in-, colour from white in the vicinity of Goyder- Lagoon to orange-

brown-away- from these areas-The dunes- are longitudinal,- trending roughly north-

northwesterly .Their heights may reach 30 m.-<,. Dune-frequency decreases from about. 

5 per kilometre on the west side to 2 to- 3 per kilometre on the east side of the 

sheet. .: The origin of the- dunes is disputed . - ; Wopfner and Twidale (-1967) believe 

them to have'been derived-from^alluvium deposited in the vicinity of Lake Eyre in 

Late Pleistocene-to Recent times-. - They-consider-!"the alluvium was deposited by 

various'rivers on-flood plains,- flood, outs and piayas and subsequently picked up 

by the wind and carried in-suspension and by-saltation to the north of the source 

areas1'. • However King (-i960)''.considers.''that a channelling-action, accompanied by 

shepherding-.of- loose sand has been- the principal- element repsonsible for the • 

evolution of. the corrugated-desert landscape".• Folk (1971a, b) also attributes a 

similar mechanism for dune formation although his observations- are confined to a 

small area on the extreme-western-margin-of the desert. . Others to have discussed 

the-dunes-of ther.S-impson Desert • include Carrol (1944) , Crocker (1946b) and Madigan 

(1930-46) . . : ' ••." -. , ̂  • - -'•:'. /// .-•.;' ,. .' • 

Nomenclature and correlation of-part of the. Mesozoic- on PANDIE PANDIE and .-• 
, • - - . surrounding areas v • 

r '-.v.- • During- the course o^ regional mapping and- hydrocarbon exploration in 

the-southwestern portion of the- Great Artesian Basin, a number of stratigraphic 

nomenclatures have been applied ^o the Cretaceous and Jurassic geology. Discussion 



* Mi • • c '.'•'. V v • . • . • 

1 - of the: correlation of these various nomenclatures- is "considered beyond the scope 

of. these notes and the- reader -is. referred to previous writers for any such comments 

v < > ̂ (see.Whitehouse, '1954; <, Day, 1964;;Exon,< 1966-; Vine-et. al.1967;-Nugent, 1969; 
'•5; ' V .:'. . ...;. ' ..-. :,., •' - : 

- Wopfner- -'in .ParkinvYL969;-: Exon^and Vine, 1970- ;; Wopfner et al!, , 1970) . 

• ,•'-.Different^nomenc-latures* have- been used-by- the Bureau of Mineral Resources 

4.!;;?•*.: .......:... in. western Queensland,-'the oil! companies- in-th'e- Cooper Basing (see locality map) and 
the-'SouthVAustralian-.Department of Mines • in- northern- South -Australia. Some of 

: ry.;;.. , . .... -.these are. shown in-.-table---II-I together with amodified subdivision-of part of the 

.'--f-••'••-•.• Mesozoic-.-in Pandieburra, 1.- -The-table is based on Fig 65 by Wopfner (in Parkin, 

I- . '" .-1969). ' • •. ' '' 

'"rjV • V, '.-r.;--The most .'recent-nomenclature used-by-the Bureau-of Mineral Resources in 

••.-̂ -•Queensland-'--is" that . shown -on-•BARROLKA- (Senior,1.1970) .- -.-That-i on- the BIRDSVILLE has . 
• J.Yv \ •,', .. •>'•' •-' .• - . '• • « ... • 

•^-.•gfi-?been-amended^since-ffloise-.-.-subsur-face • information- is.'known now than at-the time of 

:. i ..:......•. -^publication of' the.explanatory- notes (Olgers ,v-1964) '.-- The' nomenclature on BE DOUR IE 

• • • '(Reynolds',-1968) .-and--BETOOTAV(Jauncey, •1965) is similaryto BIRDSVILLE. '' 

.•''•-ivvî 'i-;'- Subdivision used for Pandieburra l is in part, derived from the Queensland 

, ..;]' ' r 
•r'.i"-

• r-
.f' 

vy : - • •..• ;•• -•. . r : -•-'••.' . . •... • ' • • • • • , ' ' • . • • L: .,..-.; terminology- as- used by-.-Nugent<r(1969'),vin--.-the---Cooper-.-Basin-.̂  •'There is one alteration. 
i 

• : j .however^ i the term Mooga-Formation is • discarded and-the term A-lgebiickina Sandstone 

. - ' i; - used-, in- preference due- to confusion over the- misuse- of • the- former term (see 

. • -'i p.. .•• 

•Wopfner -in Parkin, !-1969) î-- The rest j'v except for the 'term, Winton Formation, is 

:.v* derived -from the-Oodnadatta area; (Freytag-, - 1966; Wopfner et -al. , 1970) where these 

format ions have -been-.mapped-.on the surfaces -;All>are traceable'ln the subsurface 

f/,-using--'.geophysicalv.logS'>-;-'HoweverV'-'it is not known-whether the so called "Fish-

. ',-scale zone" in Pandieburra- l is equivalent -t-o the- Wooldr.idge Limestone. . ' '. 

.-.W'.t.' ';•;• v;1' ; 

•̂V.-v.v,;-

Y 

r-rf̂.. 
-.VS-F ••J •>. -

I 

1 
'.-1-. w -.-



f£'i.<*mX- vL: ".'.M.'..'•:» I1 M. j.-.. - , .u,.. t 

•ill-' ; : , - J J . " STRUCTURE' : • : ' " / • • 
: ̂  - The subsurface1 structure•'• on'-- PANDIE-PANDIE consists- of relatively flat 

lying- Mesozoic-and Cainozoic sediments-overlying older folded-rocks. These older 

folded rocks probably- Palaeozoic, in age ̂form' a ridge which- separates the Pedirka 

: and--Cooper- Basins (for. boundaries see- fig.^1)- both 6f<. which contain Permian sedi-

mentsv-• Bouguer gravity, contours v-(S. A.! Dept. - Mines,-Dwg.- 71-684A';also fig. 2) 

h 

,: I « 
show- a'gravity: high- over the ridge.'..This1 feature' is part of- a* gravity, high named 

the Noolyeana Gravity Swell :-by Wongela- (1964) -which';.they consider to be probably 

•:.,•'.due to-density contrasts-between.basement,rock and higher density rocks intruded 
,. into it. -
;*•••.•--. Depth- to; magnetic -basement'-contours ' (fig.' 2 -;.after Laherrere .and 

Drayton, :1965) show'-a magneticv low on-central - PANDIE PANDIE. -• Demaison (1970) 

-> ̂ - interprets -this as being--due-to* presence of a Lower Palaeozoic trough. - This is 

supportedvby presence- of- folded Ordovician rocks-.which .were intersected in Pandie-

- ."burra. 1 - and Putamurd-ie --1 . < -This figure - also shows -several -possible • faults on the 

.. IN 

map\ area, - all with-a north-northwest"to north-northeast trend which is consistent 

with-trends elsewhere-in the vicinity of the map area (fig. 2). 

v V V . Geophysical work throughout the-Great Artesian Basin has enabled com-

•--pilation-of structural contour maps of certain seismic reflectors; These include 

'.-the "Z":'horizon (Hall, ;1968),-' the "P"-horizon-(Krieg, 1967) and the "C" horizon 

V(St-adter, ' 1972) . = -The ''Z" horizon1 is largely the pre-Permian angular unconformity. 

. 0n-.'PAND-IE,4PANDIE-)howevery.'-i-t-.-is--doubtful̂ whether--any-:-Permian-. exists and this 

•.• •:'•- '.v....>",. horizon probably- represents- the unconformity between' the folded Lower Palaeozoic 

..••Vy.-v and f 1-at:flying Triassic 'and Jurassic .sediments "(Hall op. cit)-The- "Z-Mt horizon 
a-

> V 

fa.1/,' ]>i V vt̂-v;r The "P"< horizon-which- approximates the top -of -the-Permian (Krieg, 1967) 

shows;- the Mesozoic ::sequence ̂ .thickening to the west.', 
• ; • • R'Jrr.i-... . » 

• •• , . . . -•• , . . • • -. . . . . . . . 

;•' y'-r;;' ..-'in' the Cooper,and Pedirka Basins is equivalent to the>''Z" horizon on .the map area. 

'-.'ii - • !-jJ • The ."P"'and "Z'-'-horizon contours have been: recently-updated -by- the Petroleum 

: >•'v -. • •''•' Exploration- Division (Thornton and Ramakrishna- personal communication," S.A.D.M., 
. 1972). •> V-;-.. n- ' •••;; ' 



l l i . r • i'l ••,, ^ ;. :•• • ' ' • :,.J- ' '- . . ,. 1 . ' I . . . • >.\.; l i 

• . V/ ' ' . ' . ...; • • • -v; - l o - ' . /•• 

. •-••' Of interest on .PANDIE PANDIE' are- thin- Upper. Triassic-sediments inter-
' " ̂  ' • • • ' '.. ' ' ' • 
sected-:-in--Pandieburra-..l'iWopfner,-:(irii.'Parkin'iw'1969)'vcbnsiders these and similar 

>sediments;in Putamurdie 1 .to :have-;widespread, subsurface, distribution in a structural 
low area . in the. vicinity- of Goyder Lagoon. 

The-'"C" horizon-in'the«Great Artesian Basin represents a reflection 

coming from. within-'the-Cadna-owie-Formation • (Townsendi'-1968;- Stadter, 1972). It 

can- be; approximated, to the base of the- Cretaceous Contours* of the "C" horizon 

(seevtecton-ic' sketch) jshow~the -Cretaceous'sediments to- be part of-,the east limb 

of a large basinal-structure-with-sits axis probably running northwards through 

central POOLOWANNA.- 1Thicknesses-increase westwards.", 

•>.;>•'--.•!•;- The- northern- flank of the Gason- Dome,'-a gentle anticlinal -structure in 
. - ' • - • ' ' 

•thevMesezoic;''sed-iments.Wextends-.-'Slightiy--on-'to- the- map area. - A number of folds 

occur-in the.vicinity^of Pandieburra 1-which was drilled on a-closed structure at 

,the . intersection of two major anticlinal axes. '," 

-;'*. .- '•••• Surface : expression. of the-Dome :on-PANDIE PANDIE is displayed by the 

gentle dip of Cainozoic,sediments under the- younger'Pleistocene and Recent sedi-

ments- of- therSimpson.Desert.,• Surface elevations show a slight lowering westwards. 

• ,..-.• . . ; GEOLOGICAL HISTORY -..'' 

."v (mainly, after Wopfner, -1969-, 1970 and Wopfner and Twidale, 1967) . 

'-.kY..'(..v • - Deposition-, burial,-/diagenesis and uplift of Lower Palaeozoic rocks 

are the earliest-geological1. events«recorded on* PANDIE- PANDIE.The area was pro-

bably a structural high in- Lower Permian times. _ Glaciation,• syndepositional 

epeirogenic-uplifts-and-faulting..took place with development .of Permian grabens 

and -the Cooper.and Pedirka Basin (Nappamerrie Formation - Martin, 1967), to the 

southeast and west of the map- area. Negative movements in Upper Triassic times 

resulted-in- some deposition-in the- structurally- low area .around Goyder Lagoon. 

- - During-the-Jurassic, deposition took place under terrestrial fresh water 

• conditions, which continued-. until -Cretaceous times when a marine transgression in-

fluenced events. in-the Great Artesian Basin.-- Stable.basin conditions then followed 



ahd:-finally•- a-'gradual -regression -resulted^ in* non-marine-, deposition (Winton 

Formation) in late Albian and-Cenomanian- times' (IVopfner,- in Parkin, 1969; Harris, 

1971) After burial-and- diagenesis gentle folding and uplift exposed the upper 

portions of the- Winton Format-ion^to'weathering- and- erosion-.; -Sedimentation became 

restricted -to occasional fluviatile deposits such-as the Mount Howie Sandstone 

(Wopfnerl, rl963)"vwhich asivexposed-'on 'GASON:and; latereear'lTertiary rchannei.'tend 

flood: piain :deposits;.? .t'Weath;eadng..-:rtodk><p;lace--:duriijg-stihese •. 'time's •• .involving' in.L •.-'.:it.'.i.-.-iii 

SA-liCi'f-i:Cat f eri&iginiaati.oî vari'd- :lcaalinaixat ion - of - thes e • exposed sediments. 

, .,. .-•.>. Continued broad- folding of the Mesozoic and (Tertiary-rocks gave rise to 

structural .-highs-^and lows in- this part of the basin.. .- Fluviatile deposition con-

tinued .from-Late .Tertiary :tovPleistocen the lows. 

r.•-.•':>•--.,:'.'"v - During the Pleistocene the climate became -arid with .the subsequent 

development-of. a gypsiferous soil -profile. • This period, of aridity has continued 

to ̂ he-presentiwith the formation of red soils, development- of an extensive dune 

system.and deflation which-formed the playas.; 

' ; ECONOMIC GEOLOGY • \ ' , ' 

Hydrogeology••' ';' ' ,' . . ,. _ 

PANDIE PANDIE has an intermittent and unreliable rainfall and the cattle 

stations in7the area, must.: rely on permanent water holes and artesian bores for 

•their source-of water . -•• According to local report'the Diamantina usually flows 

•into Goyder Lagoon once a .year and replenishes the various water holes including 

Andrewi-lla waterhole-near-New Alton Downs Station., 

! ... There-is one artesian bore on PANDIE PANDIE, -Pandieburra 1 (total depth 

2 210 m). .. The ̂ casing has been fractured at ;1 393 m in the Upper Jurassic Sandstone 

aquifer (Algebuckina SandstoneyvHooray Sandstone- equivalents).. -The rate of flow 

is-about-2^05-million "litres per day of good quality water with a salinity'of-

530 -ppniv ; Temperature• of the water at the bore-head, is about 95 C. Lower to Upper 

Cretaceous shales and-siltstones form the aquiclude over-the porous beds. Intake 

to the aquifers-occurs:-in eastern Queensland and New South.Wales. -. Dissolved-salt 

]in the -artesian water is mainly carbonate as'compared with waters west of Lake 

-Eyre which are sulphate bearing.* - The carbonate.is thought- to have been derived 



from limestones, dolomites and basalts on the eastern margins of the Great 
v- , • 

Artesian Basin (Ker, 1963). ' . 

. Subartesian water was obtained in a few wells and bores in the vicinity 

of Old Alton Downs Station. • Aquifers here were presumably Pleistocene fluviatile 

. sands. Most have-.been-abandoned due to their excess salinity and unreliability. 

' Petroleum , 

Pandieburra 1 is the only oil,well drilled on PANDIE PANDIE. . It was • 

rabandoned at 2 -210- m in Ordovician-orthoquartzites and cased off as an artesian 

bore.- 'Faint-traces of fluorescence were observed in the Upper Triassic sediments 

but these were of no economic importance. 

.. /"}. . \ • ' ' ' . A.F. WILLIAMS 
AFWYFdeA V ..::,.•; : • • ' . -•• • GEOLOGIST 
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