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ABSfHACa? 

A reconnaissance t r i p up the S t rze leck i Creek t o 
Cordi l lo Downs, down the Cooper and across t o Mirra U l t t a 
bore on the B l rd sv l l l e t r ack i s described* A review of 
borehole and f i e l d evidence along the star g in of t he Great 
Aus t ra l i an Artes ian Basin abu t t ing t h e Fl inders Range ind ica t e s 
incons is tenc ies i n current s t r a t i g r aphy . Evidence from t h e 
su r f ace and f roa boreholes shows t h a t t he suspended subar t e s i an 
bas in or area of subar tes ian aqu i fe r s on Cordi l lo Downs extends 
100 miles south of t he Cooper and 5® t o 60 vest of t he South 
Australian/Queensland Sorth-South border. D r i l l i n g t o t e s t 
f o r usable? stock water t o a depth of 1500 f e e t along t h e Cooper 
and t h e S t rze lecki downstream of Innamlncfca i s recossiended* 

i m o p o m w 

35&rly i n 1957 the Chairaan of t he Pas to ra l Board 

requested t h e ass i s t ance of t he Sines Department i n providing 

a radio t r ansce ive r f o r a proposed t o u r of inspec t ion of r eao t e 

a reas i n t h e nor th -eas t comer of the s t a t e * I n subsequent 

discussions i t t ransp i red tha t one purpose of t h e tour was t o 

examine the country i n the v i c i n i t y of t h e S t rze leck i Creek t o 

determine whether i t should be re-opened f o r p a s t o r a l occupation 

and a l so whether t h e old s tock route down the S t r z s l eck i should 

be re-opened. As t h i s Involved an assessment of e x i s t i n g and 

p o t e n t i a l water suppl ies , inc luding underground water, i n t h e 

a rea i t was suggested t h a t i t would be advantageous f o r a 

geologis t experienced i n hydrology t o accompany the expedition* 

Accordingly the wr i t e r was ins t ruc ted t o j o i n t h e 

expedit ion t o i n v e s t i g a t e and repor t general ly on the geology, 

and p a r t i c u l a r l y on the p o s s i b i l i t i e s of obta ining use fu l suppl ies 

of groundwater i n t h e areas traversed* At t he same time t h e 



expedi t ion afforded the Mines Department t h e opportunity of 

having one of i t s o f f i c e r s t r a v e r s e some areas which had not 

been examined by a Departmental geologis t f o r 30 years and 

some areas which had not previously been examined a t a l l* 

She par ty consisted of four members - Messrs. C* H* 

Melvi l le , M . Hoid and G.A. Buchanan of t he Eas tora l Board* 

and t h e whiter* Two Landrovers were used, one of sliich was a 

106 inch wheel base veh ic le belonging t o t h e Mines Department. 

She other vehi lce was t h e 86 inch 9heel base type and was 

equipped with a Sraeger t r ansce ive r . Sxper ienceon t h e 

expedit ion ind ica tes t h a t the 105 inch wheel base Landrover can 

carry a heavy load over most of t he t e r r a i n through which i t i s 

poss ib le t o dr ive a wheeled motor vehicle* 

She route taken was t h e t r a v e l l i n g s tock rou te from 

2flarina t o Xnnamincka* Commencing from Tr in i ty Well on the 

MacDonnell Biver where i t s i crossed by the vermin proof fence 

enclosing lit* Xyndhurst Station* t h e par ty t r a v e l l e d up 

Petermorra Ore etc t o Deans Lookout Bore* From here the stock 

rou te passes Pe te raor ra Bore* lit* Hopeless, Velland Bore* and 

Lake Crossing Bore which i s immediately south of the channel 
4 

between lakes Blanche and Callabonna* She par ty crossed t h i s 

channel and t h e notorious "Cobbler? sandh i l l s on t he other s i d e 

without t roub le and s t ruck t h e S t r se l eck i west of Montecollina 

bore* She S t r ze l eck i was followed up t o Innamincka* the going 

being slow and d i f f i c u l t * Oneepool of usable water* Pidlawurnie, 
* 

was found on t h i s p a r t of t h e journey* She other watexfeoles 

were e i t h e r dry or sa l t* So t r a c k was v i s i b l e from Itake Crossing 

t o Innamincka* 

Af te r divers ions on Innamincka t o inspec t the property 

and some of i t s boreholes* the pa r ty moved on t o Cordi l lo Downs 

where the w r i t e r spent a day examining the dome s t r u c t u r e i n 

Ter t ia ry ? sediments centred about Needle Bill* 



Beaten t r acks were l e f t on the next s t age of t h e 

journey which lay dosn t o the Coopor v ia t h e nor thern end of 

t h e Coongie Lakes, Christmas Creek, and Lake Hoolianburrlna and 

Moonlight Slat® . . . 

Eroa Moonlight H a t t h e par ty followed t h e Cooper t o 

Cooromunehena Water hole then t r ave l l ed west and north-west , 

t r ansve r se ly across tho sandridgea, t o Kalladeina Bore* She 

water holes arid most of the Lakes i n t h e Cooper overflow system 

were f u l l although the Cooper had stopped flowing below v 

Xnnamincka* 

Sal ladeina Bore i s on the a s t e r n s i d e of the t r a c t 

of stony tab le land of i r r e g u l a r width extending s l i g h t l y eas t 
! 

of nor th from flarree t o t h e Queensland border* Froa Kalladeina 

t h e pa r ty t r ave l l ed west t o Mirra H i t t a Bore then north as f a r 

as 6oyder*s lagoon bore* This ©as t he most nor ther ly point 

reached on the B l r d s v l l l e frack* fhe par ty then t r a v e l l e d south 

down the t r ack t o l larree with a diversion westwards t o 

Kalamurlna S t a t i o n from Mirra U l t t a Bore* At fJarrfte t h e pa r ty 

s p l i t up, the wr i t e r r e tu rn ing independently t o Adelaide and 

a r r i v i n g t he r e on Honday 17th June, 5 weeks a f t e r the date of 

departure* 

A d is tance of approximately 2500 miles was t raversed 

during the journey, a good p a r t of aMch was over t r a c k l e s s 

s a n d h i l l s or rough and sandy r i v e r f l a t s * The major i ty of t h e 

t r a v e l l i n g time was occupied I n t h i s p a r t of t he Journey. 

pwtvtom wows. 

She Great Aust ra l ian Artes ian Sasin has been described 
• / 

i n general and p a r t i c u l a r l y by a number of authors* She most 

important pub l ica t ions a r e l i s t e d below* Due p r inc ipa l ly t o 

l a c k of boring and the lack of economic incen t ive , the South 

Aust ra l ian por t ion of t h e Basin has not received the de ta i l ed 

a t t e n t i o n accorded t o t he Queensland and Hew South Wales portions* 
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p m o ^ M 

She physiography, topography, and geomorphology of 

t h e Great Artes ian Basin have been described i n general and i n 

d e t a i l , f o r p a r t i c u l a r p a r t s , ty S a d i s m (1933* 1945, 1946), 

Jack (1925, 1930), Browne & David (1954) and King (1955) and 

t h e reader i s r e fe r red t o these publ ica t ions f o r de ta i led 

information* 

She party t raversed a rou te l y ing across four d i s t i n c t 

types of topographic u n i t s which have widespread expression i n 

t h e South Aust ra l ian p a r t of t he Great Austral ian Artes ian Basin* 

F i r s t l y the re i s t he s a l t l a k e aunklands of t he Lake ifyTe t o Lake 

from a t r ip? secondly t h e sandridge deser t so well described by 

Ifadigan; t h i r d l y t h e high l eve l new p la teau with mesa and bu t t e 

remnants of the older p la teau and four th ly t h e f r e s h and s a l t -

water overflow lakes of t h e inland r i v e r systems. 

She geomorphology of t h e areas t raversed i s not 

discussed here but some observed f a c t s not adequately explained 

by current theor ies of geomor&hological evolut ion of t he Basin 

a r e recorded* She a e r i a l photographic mosaics compiled on a 

s c a l e of 4m* t o 1 inch by t h e Rational Mapping council show a 

f an shaped p a t t e r n of sandridges diverging from the v i c i n i t y of 

Lakes Trome and Gallabonna* Shis p a t t e r n causes some specu la t ion 

as t o t h e p o s s i b i l i t y of t he H i n d e r s Ranges i n t h e Ht* P a i n t e r 

a r ea forming a source f o r much of t h e sand i n t h e ridges* 

Also requi r ing f u r t h e r explanat ion i s t h e well defined 

s t r a i g h t and comparatively deep channel of the S t rze leck i 

maintained through 100 miles of sandridges and cu t t i ng across 

t h e i r t rends a t a comparatively wide angle* She S t rze leck l 

apparently only receives an overflow from the Cooper a t widely 

spaced in terva ls* 

She geomorphology of t h e Basin could vexy well form 

the sub jec t of more de ta i led study than t h a t ye t given i t * 



Shis would have a d i r e c t economic i n t e r e s t i n t h a t i t would a id 

t h e study of t h e shallow,.groundwater occurrence* 

. S M 

She subsurface and su r f ace geology of the Great 

Aus t ra l ian Artesian Basin has been described both i n general 

and i n some d e t a i l , by t h e authors l i s t e d above* She present 

account b r i e f l y reviews t h e geology of one pa r t of t h e margin 

i n t h e South Aust ra l ian por t ion of tho Basin i n t he l i ^ h t of 

t h e r a t h e r meagre new f a c t s garnered during the recent 

reconnaissance and by boring, ch ie f ly along the margins, i n t h e 

l a s t 10 t o 13 years , and i n t h e l i g h t of t he comprehensive account 

of t h e Queensland p o r t i o n of t h e Basin by t?* "whitehouse. 

Only one new outcrop of undoubted Hesozoic rocks was 

observed during the t r i p* I t i s s i tua ted i n Petermorra Creek 

approximately 19 miles south of Lake Blanche and cons is t s of 

greenish-buff fo l epa th ic sandstones interbedded with grey* 

s i l t s tone and t h i n bands of sedimentary llmonite* She rocks a r e 

f o s s i l i f e r o u s and t h e i r age has boon t e n t a t i v e l y determined by 

3>r* Ludbrook as Lower Cretaceous, t h e palaeontological evidence 

being too meagre t o p lace them i n t h e i r exact p o s i t i o n i n t h e 

Hesozolc succession* ^hitehouse (1954) has shown t h a t , both t h e 

loma (marine formation) and the Blythesdale (conta in ing 

f o s s i l i f e r o u s marine beds) a re of lower Cretaceous age and the 

Petermorra Creek beds may thus belong i n e i ther* Shelr l l tho logy 

poin ts t o them being p a r t of t h e Htythesdale but confirmatory 

evidence I s lacking* 

I n t he neares t bores, Sean' s Lookout and Petermorra, 

a sandstone a q u i f e r occurs a t depths of 916 f e e t and 1205 f e e t 

respect ively* Par t s of t h i s aqu i f e r appear, from t h e ava i l ab le 

desc r ip t ions , t o be l i t h ©logically s i m i l a r to the Petermorra 

Creek sandstone and the two might be corre la ted on l i t h o l o ^ c 
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grounds though t h i s i s notor iously unre l i ab le . She s t r u c t u r a l 

evidence i s not d i r e c t l y opposed t o t h i s correlat ion* At t h e 

s u r f a c e t h e P e t e m o r r a Creek beds dip 2° t o 7° t o the north* 

She depths of t he a q u i f e r i n the two bores f a l l wi thin t h e range 

t o be expected by ext rapola t ing the outcropping beds underground 

within t h e measured range of t h e i r dips* However s t r u c t u r a l 

evidence cannot be considered r e l i a b l e as the Cretaceous 

sediments a r e known t o be folded elsewhere along the margin of 

t he Basin adjacent t o t h e f l i n d e r s Range. 

Other evidence to be taken i n t o considerat ion i s t h e 

permeabi l i ty of t he aquifer* Both Dean* a Lookout and Peteimorra 

Bores y ie ld copious flows of a r t e s i a n water under considerable 
tt 

pressure . She sandstone outcropping i n Petermorra Creek does 

not appear very permeable and i n f a c t s a l t pools were re ta ined 

on hollows i n i t s su r f ace i n the creek bed a t the time of 

inspection* Furthermore t h e outcrops a r e a t a l e v e l equal t o 

or s l i g h t l y below t h e bore heads and i f the outcropping sandstone 

were i d e n t i c a l with the aqu i f e r s a r t e s i a n water might be expected 

t o f i n d I t s way t o the su r f ace along i t * Therefore the two a r e 

e i t h e r d i s t i n c t beds Or some s t r u c t u r a l b a r r i e r prevents t h e 

a r t e s i a n water ascending* 

Lockhart Jack i n Bu l l e t in 14 places the a q u i f e r 300 f e e t 

above the base of t he l o l l i n g Downs Group and co r re l a t e s i t by 

in fe rence with an upper a q u i f e r occurring a t comparable depths 

i n Lake Crossing, Montecollina and Woolatchi Bores (Sect ions fid 

and ££)* She aqu i f e r s pierced i n Meteor and T e r i l a Bores a r e 

a l s o placed well above t h e base of t h e Boil ing Downs Group* 

I n Montecollina and Woolatchi bores t h e upper a q u i f e r i s 

under la in by 621 f e e t and 619 f e e t of sha le and a lower sandstone 

a q u i f e r was penetra ted a t depths of 2413 f e e t and 1316 f e e t 

respect ively* Jack apparently considered the lower sha le t o 

be p a r t of t he Roma and the lower aqu i f e r t o be t he Elythesdale 

(of J u r a s s i c age as i t was then thought t o be)* 



Shis explanation of the s t r a t ig raphy i s open t o doubt 

on some points* I f cor rec t i t means t h a t the , sedimentation 

of t h e South Aust ra l ian Margin i s qu i te d i f f e r e n t from tha t 

of t he Queensland margin* F i r s t l y no good aqu i fe r s a r e known 

i n t he Roma i n Queensland* Secondly* the Bundamba i n Queensland 

y i e l d s the copious flows* hot the Slythesdale. Thirdly sha les 

a r e known i n the Blythesdale, and f i n a l l y the re i s no d i rec t 

palaeOntologlcal evidence to ehow t h a t t h e lower shales i n 

Montecollina, Lake Crossing, and Woolatchi bores a r e i n the Roma 

and not i n the Blytlies dale. Admittedly t h i s i s mostly negat ive 

evidence but i t id considered s u f f i c i e n t t o warrant a more 

de ta i l ed examination of the s t r a t ig raphy of t he South Aust ra l ian 

margin of the Basin, p a r t i c u l a r l y t ha t p a r t abu t t ing t he Fl inders 

Ranges* • 

All o ther outcrops observed during t h e reconnaissance 

a r e believed t o be Ter t iary or l a t e r* 

Rear old f inga Tingana homestead a small patch of 

dark brown l lmon i t l c dur lc rus t or coarse grained sandstone 

cemented by s i l i c a and l imoni te outcrops i n t h e bed of t h e 

Strzelecfci* I t covers approximately one acre and no bedding 

planes were observable i n i t * 

A s imi l a r mate r ia l , a l i g h t l y darker i n colour outcrops 

ad jacen t t o Hurta Murta Well some 15 miles north* The dump of 

t h e well contains an a rg i l l aceous s t r u c t u r e l e s s sandstone or 

sandy clay s tone mottled pink, white and reddish brown and 

s i m i l a r t o t h e bleachedlorizon of a l a t e r i t l c p ro f i l e* The 

ferruginous mater ia l would thus appear t o be of l a t e r i t l c nature . 

Murta Kurt a Well i s 46 jgeet deep with a water l e v e l 30 f e e t from 

the surface* The water probably occurs i n a sandstone underlying 

the bleached horison of t h e l a t e r i t e p ro f i l e* I n t h e dump of an 

old well nearby* now f a l l e n i n , lurapa of a grey sandstone occur, 

cons i s t ing of equigranular , subangular quartz grains loosely 

cemented by Icaolinite or other clayey material* I t i s qu i t e 

proous and was probably t he aqu i f e r of t he die used well* 



i n f e r ence a s im i l a r sandstone i s the a q u i f e r i n Hurta Hurta Well* 

She same sandstone outcrops i n t h e bed of t h e S t rze leck i 1& 

miles south of Hurta Murta. Here i t i s l e s s evengraintd, has a 

h i t l e r clay content* I t a l s o possesses obscure bedding planes 

which appear t o be dipping t o t h e south* 

These were the only outcrops sighted i n t he Strzelecki* 

X&rallngie and Sappacoongee Wells both penetrated the bleached 

l a t e r i t i c sandy d a y s t o n e and i t id poss ib le t h a t t h e sand 

between Innamincka and $inga Singana i s underlain by l a t e i i t e 

or t he bleached horizon below the l a t e r l t e * 

I n t h e absence of contrary evidence t he grey sandstone 

i s presumed t o be of Ter t iary age* f u r t h e r nor th a great depth 

of s t r a t a belonging t o t h e Boil ing Downs Group was penetra ted i n 

t h e Patchawarra bore and the published log shows a t 450 f e e t a 

greyish sandstone which may be the same as t h a t cut i n Hurta 

Hurta old well* Jack shows t h i s as being i n t h e upper pa r t of 

t h e Cretaceous Winton formation but recent evidence from bores 

f u r t h e r south ind ica tes t h a t i t may be Ter t iary i n age* 

On Cordi l lo Downs S t a t i on a s e r i e s of d i s t i n c t i v e rocks 

outcrop i n what appears t o be a dissected dome s t r u c t u r e . These 

have been described by iockfaart Jack i n Bull* 11 (Jack 1925) and 

a r e r e f e r r ed by him t o t h e Desert Sandstone (now known as Syrian) 

of tapper Cretaceous age* As exposed a t Heedle H i l l , near the 

cen t re of t h e supposed dome, they consis t (beneath t h e capping of 

s i l i c e o u s dur i c rus t , approximately 20 f e e t th ick) of white 

k a o l i n l t l c a r g i l l i t e and buff mudstone or s i l t s t o n e with p ipe 

s t r u c t u r e s overlying interbedded grey yellow and purpl i sh coarse 

a rg i l l aceous sandstone and shale* Shis over l i es i n t u rn a 

yellow mudstone or sha le weathering i n t o cuboidal angular 

fragments and forming the base of t h e exposed section* 

She g rea tes t thictmeaa of the Syrian as determined by 

Jack was 360 f e e t and i t i s shown i n h i s sec t ions of the Cordi l lo 

Downs a rea ly ing unconformably on t h e fJlnton* Both formations 



a r e shown as being folded, the dips i n t he Winton being s l i g h t l y 

s teeper* She r e a l i t y of the unconformable r e l a t i o n between the 

two i s open t o doubt as i t i s based apparently mainly on a 

c o r r e l a t i o n of beds cut i n various boreholes by t h e i r l i t h o l o g / . 
** 

D r i l l e r s ' descr ip t ions of t h e s t r a t a were used and these a re 

notor iously unreliable* Supporting evidence f o r t h e corre la t ions* 

i s provided by the s i m i l a r i t y i n chemical composition of water 

from t h e var ious aquifers* Shis i s a l s o considered t o be 

unrel iable* A f u r t h e r element of doubt i s introduced by t h e 

f a c t t h a t the l eve l s of t h e bore c o l l a r s were determined by 

aneroid* I n the absence of more d e f i n i t e evidence the present 

w r i t e r would p r e f e r t o regard t h e unconfoxmity as not demonstrated 

beyond a l l doubt* 

However, t he re appears t o be no doubt t imt the Syrian, 

as occurring on Cordi l lo Xtowns, cons t i tu t e s an eas i ly recognisable 

formation or group as defined i n the Code of S t r a t i g r aph i c 

Nomenclature. She yellow and purple mudstone, s i l t s t o n e or sha le 

i n p a r t i c u l a r i s a d i s t i n c t i v e un i t which can be recognised over 

a wide area on the su r face , i n boreholes, and shallow 

excavations* 
ft 

She mapping of t h e Cordi l lo Downs a rea by geologis t s 

from GeoSurveys L td . , may br ing f u r t h e r evidence to l i g h t . 

As mentioned e a r l i e r t h e s t r a t a t o a depth of 450 f e e t 

and possibly t o 710 f e e t , i n Patehawarra Bore may be Tertiary* 

A s i m i l a r succession was penetrated i n Leap Year Bore C a l so on 

Innamincka Sta t ion) t o a depth of 466 feet* She supposi t ion t h a t 

these s t r a t a may be Ter t ia ry i s based on the determinat ion of a t 

l e a s t 560 f e e t of Ter t ia ry Sediments, l i t h o l o g i c a l l y s i m i l a r t o 

t h e Patchawarra s t r a t a , i n the Cootabarlo* Sore i n t h e Trom 

Smbayment of the Creat Artes ian Basin* She age was determined 

from f o s s i l pol len content and can be taken a s def in i te* She 
. ' . -•-•- :, . y 

Note: Work by GeoSurveys shows t h a t Sertlaxy (^jrrian has been 
discarded) i s confirmed t o 10 to 30 f e e t of o i l i c i f i e d sandstone 
forming mesa and bu l t e tops . Johnson 6*3*58 
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logp of both bores have a general s i m i l a r i t y down t o 710 and 

667 f e e t depth respec t ive ly and the change i n environment of 

deposi t ion f^om Cretaceous condit ions may occur a t t h e s e depths* 

A s i m i l a r change occurs i n Bull* s Hole Bore on Cordi l lo Downs 

a t a depth of 562 f e e t and i t i s apparent t h a t what i s ca l led 

Syr ian f o r the want of a b e t t e r name occurs t o t h a t deptfc i n 

the Cordi l lo Area. 

Beds s i m i l a r t o t he white, yellow, purple and buff grey 
* 

sequence occurring on Cordil lo can be recognised i n t h r e e bores 

south of t he Cooper on Xnaamlnctta S t a t i on as well as In Cootabarla 

Bore and other bores i n the southern p a r t of the Basin. However 

owing t o t he inadequate descr ip t ions of the s t r a t a t h e depths 

cannot ascer ta ined i n t h e Innamlncka Bores. 

The Syrian purple and yellow mudstone or sha le was 

observed i n outcrops on mesa and bu t t e s lopes between Kalladeina 

and Hi r r a ftitta bores* between I l i r r a f l i t t a bore and Cowarie 

Homestead and near l i t . Gas on Bore. 

According t o recent verba l information from 

Br. Brunachweiler of GeoSurveys Ltd . , t he yellow, »Mte , and 

purp le mudstones and sandstones of t h e Heedle H i l l a rea a r e 

regarded as t h e uppermost p a r t of t he Wlnton and of (Cretaceous 

age but as f a r a s could be ascer ta ined t h i s opinion was not 

based on f o s s i l evidence. 

She only other geological occurrence of i n t e r e s t noted 

on t h e journey was a sand bed containing lime nodules and crowded 

with the remains of C<?rftiCttUflft..olfcEa (Tate) , Centrannlft 

L i r a t a ( f a t e ) and P lo t iooa i s c ^ n t r a i i a (Cotton) r encountered 

15 f e e t below the present base of the sand dunes a t new 

Kalamurlna Homestead near t h e Sarburton Kiver. The bed may 

represent a former lagoon belonging t o an e a r l i e r and wet te r 

phase of t h e present geomorphelogieal cycle . The top only of 

t h e bed was seen, i t appears t o be a l i t t l e below the l e v e l 

of t h e present bed of t h e Warburton and i s over la in by dune sand* 

According t o £r« Ludbrook the f o s s i l s found i n d i c a t e a Recent 

tO P le i s tocene 
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HYDROLOGY ' 

The hydrology of t h e South Aust ra l ian por t ion of t he 

Great Aus t ra l ian Artesian bas in has been discussed a t some length 

by Ward (1946, 1950-51) Jack (1951, 1923, 1925, 1930) and o thers . 

Of necess i ty these discussions have been of mostly a general 

na ture owing t o t he f a c t t h a t boreholes a r e sparse and widely 

sca t t e r ed throughout t h e South Aus t ra l ian po r t i on of t h e Basin* 

Very l i t t l e add i t iona l boring has been done i n recent 

yea r s but f i e l d work along the margins of t h e Basin has 

ind ica ted t h a t previous explanations of t h e hydrology may be 

o v e r s i m p l i f i e d and inadequate* 

Geologists of t he Wines Department Regional Happing 

Sect ion have mapped/Blythesdale and o the r younger Cretaceous 

sediments outcropping along t h e western and southwestern margin 

of t h e Basin abut t ing the f l i n d e r s Ranges i n the v i c i n i t y of 

l i t . Babbage and Boolawatana Head Station* The sediments overlap 

on t h e Precambrian and folded and f a u l t s t r u c t u r e s of s i g n i f i c a n t 

amplitude have been mapped on them* 

Several l a r g e creeks debouching from the b l inders Kange 

cross t he Cretaceous outcrops and any aqu i fe r s should thus 

rece ive a considerable accession from t h i s source* The 

Blythesdale has previously been assumed t o be t h e main a r t e s i a n 

a q u i f e r i n South Aus t ra l i a and water from bores pene t ra t ing i t 

near the H i n d e r s lange should show t h e in f luence of t h e 

access ion of water from the Sange* I t does not show t h i s 

in f luence , i n f a c t according t o Jack those bores which a r e shown 

on the sec t ions i n Bu l l e t in 14 as pene t ra t ing the main a q u i f e r 

c l o s e s t t o t h e Hangs y i e l d water having the unmodified chemical 

c h a r a c t e r i s t i c s of t he water of Queensland or ig in . That t h e r e 

i s no d i r ec t connection between the Blythesdale outcrops and 

t h e main a r t e s i a n a q u i f e r i s f u r t h e r indicated by t h e f a c t 

t h a t springs do not occur along the outcrops* Meagre da ta show 

t h a t t he I s o p o t e n t i a l of t he water i n t h e a q u i f e r a r e equivalent 

t o a l e v e l well above the l e v e l of t h e outcrops of Blythesdale 

ad jacen t t o t h e f l i n d e r s Hange* 



I t t h e r e f o r e seems probable e i t h e r t h a t s t r u c t u r a l 

deformation of the Cretaceous along the margin has prevented the 

d i r e c t access of Flinders Range water t o t h e main a q u i f e r or tha t 

t h e main aqu i f e r i s not Blythesdale but a bed lower i n t h e 

Mesoaoic succession, 

Present ava i l ab le evidence po in t s t o deformation being 

t h e cause of t h e hydrologic anomalies along t h e margin* However 

i t should be no t i ce s t h a t severa l bores such as Hontecoll ina, 

Yeirila, and Lake Crossing, obta in water of su lphate charac ter 

from aqu i f e r s shown by Jack i n Bu l l e t in 14 as occurring i n t h e 

Soma o r 3fe&bo* Bo d i r e c t f o s s i l evidence i s given t o prove tha t 

t h e shales below t h e aqu i fe r s a r e of Roma age and the p o s s i b i l i t y 

t h a t t hese upper aqu i f e r s a r e Hy thesda le should be kept i n mind* 

Whatever t h e explanation of these s t ra t lg r&phica l 

and hydrological i n c o n s i s t e n c e s t he main a q u i f e r of t he Great 

Aus t ra l ian Artes ian Basin I s not a p rac t i cab le source of s tock 

water under present day condit ions along t h e S t rze leck i or t h e 

Cooper f o r a long dis tance downstream of Xnnamincka owing t o i t s 

depth below the surface* 

Prospects of f i nd ing a p rac t i cab le water supply along 

these two drainage channels a r e confined t o shallow aqu i fe r s or 

t o an extension of t h e perched sub -a r t e s i an bas in or bas ins 

discovered by boring on Cordil lo Downs and Xnnamincka Stat ions* 

Os&ble stock water has been previously obtained i n 

small suppl ies i n a number of shallow wells down the S t rze leck i 

Creek* Shese a r e of two types* fhe shallowest wells obtained 

t h e i r water i n sand i n t h e channel of t he csreek, examples being 

Accalana Well and the na t ive well a t t h e abandoned Carraweena 

Homestead* Though of good qua l i ty t h e water was i n l imi ted 

supply* Similar type wells were es tabl ished i n interdune f l a t s * 

Both types could be re -es tab l i shed without much t roub le but would 

not be capable of watering a t r a v e l l i n g herd of ca t t l e* 
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t he o ther type of wel l dependent on unconfined ground-

water obtains i t s water from a consolidated sandstone occurring 

beneath a mottled sandy clay s tone or s i l t s t o n e resembling the 

bleached horizon of a l a t e r i t e p r o f i l e . Examples a r e l lurta Hurt a , 

Happacoongee, and Earal ingie f e l l s . Of these l lur ta l lurta and 

Baral ingie a r e i n r e l a t i v e l y good order, l o t h y i e l d good qua l i t y 

s tock water, l lur ta Murta water being potable , She supply 

ava i l ab le i s not known. She sandstone bed, i n which t h e water 

was s t ruck , outcrops i n t h e bed of t he 3 t r z e l e e k i near Murta 

Murta Well and possibly occurs beneath the alluvium a t o ther 

p laces along t h e S t rae leek i and the Cooper downstream of 

tnaamlncka. At Innaaineka Township a bore 81 f e e t depth gave 

water with an approximate t o t a l s a l t s content of 146 gra ins per 

ga l lon . 

She unconflned a q u i f e r i s believed t o be fed by water 

i n f i l t r a t i n g a f t e r t h e pe r iod ic flow of t h e r i v e r s supplemented 

by occasional l o c a l r a i n showers of s u f f i c i e n t magnitude t o 

y i e ld an excess of ava i l ab l e water over t h a t l o s t by evaporation 

and t r a n s p i r a t i o n . Supplies would thus be l imi ted ba t would be 

g r ea t e r than those ava i l ab le from t h e shallower soakage wel ls . 

Test ing f o r shallow groundwater within 150 f e e t of t h e s u r f a c e 

i s considered worthwhile down the S t r s e l eck i a s f&r as 

Carraweena Homestead and along the Cooper downstream of 

Innamincka. As no e x i s t i n g wells a r e known down the Cooper 

boring would be more exploratory i n nature than down the 

S t r e e l e c k i . 

She other poss ib le source of stockwater i s an extens ion 

of t h e a rea of octcssrrence of r e l a t i v e l y shallow sub-a r t e s i an 

aqu i fe r s discovered by d r i l l i n g on Gordlllo £owns and described 

by Lockhart Jack i n l u l l . 11. On Cordl l lo severa l aqu i f e r s 

were penetrated i n t he Upper Cretaceous varying i n depth from 

70 t o 1628 f e e t . She y ie lds varied from as l i t t l e as 1000 

gal lons per day up t o 1000 gal lons per hour. Quality was 

equally va r i ab le but most of the aqu i fe r s yielded usable s tock 

water. 
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She source of water i n t h e shallower a q u i f e r s was 

thought by Jack t o be l oca l runoff on Cordi l lo Downs* 

What i s probably an extension of t h i s a rea t o the south 

was penetrated i n Hew I'atchawarra, Boomerang, and Hew 2>eap Year 

bores on Innaialnoka S t a t i o n north of t he Cooper, and i n Hos. 

1, 2 and 3 bores on t h e Bore f r ack south of t h e Cooper* Sew 

Patchawarra was d r i l l e d 75 yards away from the o r i g i n a l 

Patchawarra and obtained 500 gallons per hour from 457 fee t* 

©le succession of s t r a t a i s generally s i m i l a r t o t h a t i n t h e 

deeper bores on Cordi l lo Downs. Hew Leap Year penetrated 4 

a q u i f e r s a t 85, 187, 410 and 485 f e e t depths* fhe quant i ty 

of water obtained i n a 12 hour t e 3 t was 1400 gal lons pe r hour. 

A d r i l l e r ' s l o g of t h i s bore i s ava i l ab le and ind ica tes a 

general s i m i l a r i t y with s t r a t a cut i n tatchawarra and the 

Cordi l lo Downs bores* Few d e t a i l s a re ava i l ab le f o r Boomerang 

bore except t h a t i t i s 525 f e e t deep and y i e l d s water with an 

approximate t o t a l s a l t content of 135 gra ins per ga l lon . 

The t h r e e bores on Iwraaincka south of t h e Cooper a l l 

y i e ld usable s tock water* Bo* 1* which i s approximately 90 miles 

south of Innamincka Head S ta t ion i s 1010 f ee t deep and gives 

1000 gal lons pe r hour of water with a t o t a l s o l i d s content of 

370 grains per ga l lon . Water was s t ruck a t 272 f e e t , 575 f e e t , 

920 f e e t , and 950 f e e t depth* The o ther two bores obtained t h e i r 

water a t shallower depth* 

She source of t h e water i n the various aqu i fe r s i n t h e 

subar te s l an basin on Cordi l lo Downs and Innamincka S ta t ions i s 

open t o discussion* Undoubtedly on Cordi l lo some of t h e shallow 

aqu i f e r s must obta in t h e i r water from l o c a l run o f f where creeks 

such as needle and Bi lp io Hl lp le cross the outcrops i n t h e 

needle H i l l Borne area* However on Innamincka the bores a r e a 

long d i s tance from Heedle M i l and the water i s considered t o be 

of too good a qua l i ty t o have t r ave l l ed a considerable d i s tance 

through an a q u i f e r or aqu i fe r s of r e l a t i v e l y low pexmeability 

such as these evidently a r e . 



For t h e aqu i f e r s oat i n Sew fafcchawarra, Hew Leap 

t e a r , and Boomerang bores a loca l in take i n t he elevated a rea 

between the bores and the Cooper i s possible* An elongated done-

l i k e s t r u c t u r e occurs i n t h i s a rea and the s t r a t a dip t o t h e 

nor th and northwest* South of the Cooper the s t r u c t u r e i s not 

known and f u r t h e r domes and basins may occur hidden beneath t h e 

widespread sand cover* However t h e Cooper and t h e S t rze leck i 

a r e the only defined watercoarses i n the a rea and i t i s l o g i c a l 

t o pos tu l a t e t h a t t he shallow aqu i fe r s penetrated i n Eos* 1, 

2 and 3 bores obtain t h e i r water from an in t ake i n the Cooper 

channel* She Cooper flows almost every year and i n comparatively 

l a r g e volume and'would thus feed any pexneable beds which i t 

crosses* On Innamincka t h e rocks i n t h e Cooper channel a r e 

obscured by sand and alluvium but north and south of t he stream 

.Syrian sandstones outcrop i n b l u f f s f ac ing the stream and i t 

would be unusual i f some permeable beds did not occur beneath 

t he sand and alluvium I n t he channel* 

Another source f o r t he water i n the deeper a q u i f e r cut 

a t 920 f e e t i n Bore flo 1 on the Bore Track i s poss ib le . 

J u r a s s i c and Cretaceous sediments outcrop around the Hilpar inka 

bedrock high i n Sow South 5?a es and any permeable beds i n them 

no doubt rece ive accessions of groundwater from l o c a l runoff* 

I f t he s t r u c t u r e i s s u i t a b l e t h i s water could t r a v e l westwards 

and provide the subar tes ian supply encountered a t 950 f e e t i n 

Bore So* 1* However LJiloarinka i s i n an a r i d region and i t i s 

poss ib le t h a t i n s u f f i c i e n t run o f f i s ava i l ab le t o y i e l d an 

excess f o r a groundwater increment* She p o s s i b i l i t y t h a t t h i s 

deeper aqu i f e r i n Bore Ho. 1 i s a l s o fed from an in take i n t h e 

Cooper channel should t h e r e f o r e a l so be considered* 

On t h e present evidence t h e exact na tu re and extent of 

the subar te s i an water occurrence i n the nor th -eas t of South 

Austral ian must remain l a rge ly a matter of conjecture*. I t may 

be t h a t t he re a r e a number of sub-a r tes ian bas ins , aoae fed by 

l o c a l in takes such as the Keedle Mil l drainage a rea dndaomo fed 
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by tlie Cooper. What i s c e r t a i n i s t ha t t h e r e i s an a rea 

extending from l a t i t u d e 26°Q' S t o l a t i t u d e 29°10f S and f o r a 

dis tance ves t of t h e South Aust ra l ian eas tern border varying 

between 10 and 20 miles* i n which shallow aub-a r tes ian suppl ies 

Of usable s tock water can be obtained* 

The exact l i m i t s of t h i s a rea cannot be defined with 

e x i s t i n g borehole information but i t i s reasonable t o suppose t h a t 

i t extends some dis tance south and west of Innamincka, assuming 

as seems l i k e l y , t h a t t h e aqu i f e r s have an in take along t h e 

Cooper channel i n the v i c i n i t y of Innamincka* 

I t i s considered t h a t reasonable grounds exis t f o r 

t e s t i n g f o r subar tes ian water, i f required, down t o a depth of 

3500 f e e t f o r some d i s tance along both t h e Cooper and the 

S t rze leck i downstream of Innamlndea. 

The exact l i m i t of the area i n which t e s t i n g would be 

j u s t i f i e d i s d i f f i c u l t t o ascer ta in* South of Innamincka down 

t h e S t r ze l eck i the f i r s t bore t o panetratearjy depth i s 

l iontecolllna* Tfaia bore obtained s a l i n e sub -a r t e s i an water a t 

256 f e e t and usable a r t e s i a n s tock water a t 1665 feet* HontecoUina 

i s approximately 50 t o 60 miles weat-aoivtb-weat from Bore Ho. 1 

on t h e Bore f rack and 140 miles south of Innamincka* 

Bontecol l ina s e t s a southern l i m i t to t h e a rea of shallow 

sub-a r t e s i an suppl ies of usable s tock water and probably a l s o f o r 

t h e moderately deep aqu i f e r s i n t h e f l n t o n , I f J ack ' s s t r a t i g r aphy , 

as shown on Sect ion $0, Bu l l e t in 14, i s co r rec t . 

from a p r a c t i c a l po in t of view I t would seem advisab le 

t o t e s t the northern end of t h e S t rae leck i f i r s t and t o extend 

the t e s t s down t h e S t rze leck i only contingent on the success of 

t he preceding t e s t , t e s t i n g south of Tlnga Tlngana Homestead 

i s not recommended f o r subar tes ian suppl ies . 

Along the Cooper downstream of Innamincka even l e s s 

information i s ava i l ab le t o f i x the l im i t of t h e shallow and 

moderate depth sub-a r tes ian a rea and t e s t i n g should be done 

commencing from Innamincka i n a s im i l a r manner t o t he t e s t i n g 

down the S t r ze l eck i . 



-1> • 

' Q013C£,TOQK3 AJ3H HBCOSlMMMglOBS ' 

From a re-survey of the ava i l ab le information i t I s 

apparent t h a t t he geolo^r of t h e margin of t he Great Artesian 

Basin abu t t ing t h e KLinders ianges needs revision* This r ev i s ion 

may r e s u l t i n a new apprec ia t ion of a r t e s i a n water p o s s i b i l i t i e s 

a long the margin but wi l l not a f f e c t t h e p o s i t i o n i n t he deeper -

p a r t s of t he basin* Along t h e S t r s e l e c k i between Znnaminckft 

and Montecollina bore t h e main a r t e s i a n aqu i f e r i s a t a depth 

varying between 2500 f e e t a t Montecollina t o something over 

5500 f e e t a t Innamincka* Along t h e Cooper the depth decreases 

downstream t o aminlioum of between 3000 and 3700 f e e t near 

Cooramunchena Water hole, fhese depth would requ i re a very 

expensive borehole t o reach t h e main aquifer* 

As an a l t e r n a t i v e t h e p o s s i b i l i t y of the occurrence 

of usable unconflned groundwater and shallower sub-ar tes ian 

aqu i f e r s i s considered good* i&l l s i n t h e sand deposi ts i n 

the channel of the S t r z e l e c k i have been developed i n the pas t 

a s f a r south a s Accalana 150 miles below Innamincka* Ihey 

could be redeveloped and s i m i l a r wells could be dug i n the bod 

of t h e Cooper* Small suppl ies only a r e a v a i l a b l e from t h i s 

source* A second source of shallow groundwater i s t h e grey 

sandstone outcropping near l lur ta Murta well* Water varying 

i n qua l i ty from potable t o good stock water has been obtained i n 

t h i s or s imi l a r a q u i f e r down the S t rae lec ld as f a r south as Chi glee 

Though t h e a t t i t u d e of t he aqu i f e r i s not known* boring t o a 

depth of 100 t o 150 f e e t f o r a t l e a s t 30 miles south of Chi d ies 

i s considered t o have a reasonable chance of success. 

Similar ly boring along the Cooper downstream of Innamincka would 

be j u s t i f i e d * She shallow aqu i fe r s would y e i l d l a r g e r q u a n i t i t l e s 

than the sand soakage wells but probably i n s u f f i c i e n t f o r 

watering l a rge mobs of t r a v e l l i n g ca t t l e* 
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She t h i r d poss ib le source of stock suppl ies of 

groundwater i s an extension west and south of t he a rea of shallow 

t o moderately deep sub -a r t e s i an suppl ies o r ig ina l ly discovered on 

Cordi l lo Downs and described by Jack i n Bul le t in 11. The 

evidence i nd i ca t e s t h a t the a rea extends south of t he Cooper 

and by in fe rence i t a l so extends west of Innamincka. As the 

e x i s t i n g boreholes do not p rec i se ly define the l i m i t t o t h e 

sou th and west t e s t i n g would b e s t proceed along both the Cooper 

and t h e S t rze leck i downstream of Innamincka* a borehole 1500 f e e t 

deep being required t o thoroughly t e s t t h e d i f f e r e n t aquifers* 

I t i s recommended tha t i f permanent s tock water i n 

ever required on e i t h e r t he Cooper or t h e S t rze leck i downstream 

of Innamincka a borehole be d r i l l e d t o a depth of 1500 f e e t 

on e i t h e r stream a t the poin t neares t to Innamincka convenient 

from from t h e point of view of s tock usage* 

W. Johnson 
s a o i GBOLO&IST 

w w m m . m w m m 

WJJAGK 
19/9/57 
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Table No. 

S.A. D E P A R T M E N T O F MINES 

SUMMARY OF BORE RECORDS 

„ , J Cist OP 
Hundred 

Ground Water Survey MSfOl l i SBSKE8 
— j i , 15 & 16* 

BORE 

/i 
V- p 

SECTION 

a i a , 5 t 
S.IUf 

/ 1 m * m i 3 
Btl 512 
K s a u t 

Ji 

>1707 
756 

3HS. 15s 

.171k -

•i 5 . t i . O T i 

v fi m . i f i i i 

jm.US 

9 /.fl 
* Bi 

tta 

a m 
••158 

10 m ^ m h 
m * i m 

11 
pfeaSK 

DEPTH in feet below surface 

Total 

m 

mm 

81 

,58 

l|12 

615 

30S 

sa 

539 

526 

Water 
cut 

Static 
level 

g€f 375 
920 

30 

2&? 
300 
220 

6© 

51 

57 

i 5 l 

2%|S 

%57 

82 

100 

1 ? 
i| 10 
1*85 110 

SUPPLY 

Gallons 
per hour 

m 
250 

gooo 

1200-

533 ^ 
CHOJd 

soo 
J%®0 

SALINITY 

Grains per 
gallon 

m tets/s? 

Analysis 
No. 

fC . 

222 

UU6 

i s i 

W22&/57 

30/57 

]?W233/ST 

1385*5 

, Vf? 
Ciaaak ac 

jC' 
* *3t? 

I P F t 
ass a s r / s ? 

292*5 
sisfiawsf 

1S3 

I 

m m / 2 1 

HEIGHT 
above 

sea level 
Strata passed through 

0-4j, samfi l?-lls fed el - 7 l*i-l|S sswdy ela?« 
t; %-ian mipe e l a j 4»ftft witft 
of aandstoue 267-272 oo«pso 272-375 
rt>f>ie Sr2i<1,y sha l* absl* $$0~£tt& 
coBdotoaf» blxte s l is is sandatose 
? -1010 blue shale 

Bot t led 

§m 25*75 M a e l -aiay ««a& 
25CHEti2 »ed «st»sfisi4»© 

O-'-fc Ary skix) M-d srvr-daton-; • 6-1CO 
wit,iv Tjuye or ary atmd tm-2hb flcjidstooio '-» 
2(is ssj-i'k nrnl "bar-s if snads tw-
M.*m clay - &3a ^iajf 

263-376 siio.ity 

*s«r a r m 15-95 fey a r m wife 
iMSi® ®f e lay «f s&nd&ioo&c 93- l lS 
p w i s y iapift 115-135 iKtrd ©azidatoiisv 155-2' i 
feeaada- <Bf flrift ttaadafcoae J&1-306-. .P« t 

1-115 «•€ 0»a. jfrnlMmr mmdBtzrtrc tjb& 
167-18T dsslTt »as£ 

187-19? » a « k eliale pink 
it sh-.io • 

• M f t SMiA* l i i ^ l i f s 8*m BbPln --nth d r i f t 
nt- a 363-36v b m ^ s ' - t* 
slisi® f f «at«p samd gr.*? slial's* 

Remarks 

HurlB. 
lar tm 

l o . 1' Bore or« lo re 

Lat* 2B • ' 
lilO 

Baml t s f i® Ifel l 

tmrnmlmskki. Po l i s f 
Staa*- l e » 

/ 
1/ 

tiBuislficika Bo>tdl 
m m , 

!!«#. 3 bore "on I>oro 
trm<i2c Inruj-iin^-ka / 
S t s . L o t ^ t r i ^ ' O " 

011 iMaom tapadt. 
t i g i a s i ^ t e 
mat*, t s ^ a i * ! 
imm* 

lc ! t /JO 2 BfJWS 
txlonz-slde o ld 

: / 

75 ^ 
fsx>a« old 

3,87^3.1® wmtar simft slisl® ssiiiif 

grey m M » WJS-liff water saaA i f f 1 1 . At gngjr 
sisiila Iwowa • smB^ 
s t e » uliai# 51^*539 - A i l s 

Lii'Cii yes,^ 
r r s 1 s K 

'ope 
If* n iTc t̂ :a | / 

f.-'-^it * 

5M—r7.56 6974 
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