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- A reconnaissance trip up the Strzelecki Creek to
. Cordillo Downs, dosn the Cooper and across to Hirra Hitta

bore on the Birdsville track is descrided. A review of
borehole and field evidence along the margin of the Great
Australian Artesian Basin abutting the Flinders Range indicates
inconsistencies in current stratigréphy. Bvidence from the

- surface and from boreholes shows that the suspended subartesian

basin or area of subartesian agquifers on Cordillo Downs extends
100 miles south of the Cooper and 50 to 60 west of the South
Australian/Queensland North-South border. Drilling to test

for usablec stock water to a depth of 1500 feet nlonzg the Cooper
and the Strzelecki downstream cf Innamincka 19 recomnanded.

| IRIREODUCTION

~ Early in 1957 the Chairman of the Pastoral Board
requeéat_ed the assistance 0f the Hines Dapartment in providing
a radio transceiver for a proposed tour of inspection of remote
~ areas in-thq north—eaét cornexr of the state. In subsequent
‘discusaions it transpired that one burpos’e of the tour was to
examine the country in the vicinity of the Strzelecid Creek to
determine whet,her- it should be re-opened for pastoral odcnpation
and also whether the old stock route down the Streeleciti should
be re-opened. As ‘_tfﬂs involved an assessment of existing and
ﬁotential ivater‘fs'upplies, including 'lmﬂer.ground water, in the
area it was euggested th&t it would be advantagsous for a
geologiat experienced in marolog 1;0 accompany the expcdition.

Accoraingly the oriter was inatructed to join the

expedition 1:0 investigate and- report generally on the geology,
and- partieularly on the posaibilities of obtain:lng useful supplies

of groundwater in the areas traversed. At the seme time the



exp‘adition afforded the Bl:lnesA Departmént the opportunity of
hnving one of 1ts officers traverse scme areas which had not
- besen examined by a Departmen‘tal geologist for 30 years and
90me areas which had not p:evieona}.y begm emmined at all.
The 9arty' consisted of four meinbé:‘a ~ Hesgrse Co He
-Melville, W.S. Roid and G.A. Buchanan of the Pastoral Boarg,
and the w:l:it'er. Two Landrovers wore used, ome of which wes a
" 106 inch wvheel dase vehicle b,e}anglné ‘té the !{ines Dspartment.
The othex vehilce was the 86 inch wheel dbase itype and was
equipped wit’hia Traeger transceiver. Experience on the
.expedition ‘1ndicateé that the 196 inch «-a‘h@el bage landrover can
carry a heavy load over most of the terrain through which it is
'possim.e to driire a ’wheoled motor véhic‘.le.
 The route taken was the travelling stock route from
l!'arina to Innamincm Comnencing from Trin:lty Well on the
HacDonnell River where it si crossed by the vermin proof fence
enclosing Mt. Iyndhurst Station, the party travelled up
Petermorra Creek to Deans Lookout Bore. From here the stock
route paséeé Petermorra Bore, Mt. Hopeless, Welland Bore, and
~ Lake crqséing Bore which 1si’mmediately south of the channel
between lakes ﬁlanche and Callebonna. The éa:fty crosgsed this
channel and the notorious aCobbler” sandhille on the other side
mithout trouble snd struck the Strzelecki west of Hontecollina
Sore. The Strzelecki was fonéwed up to Immamincka, the going
being sl’ég and difﬁcult. bﬁme;paol of usable water, Pidlawurnie,
vas found on this part of the 'a‘burﬁey. The other waterholes
were either dry T:r salts No track was ﬁa}ible from Iake Crossing
- to Innamincke. ) ) -
mer diversions on Innamincka. to inspect the property
- and some of its boreholes, the party moved on to Cordillo Dowm
shere the writer _spent a da\v examining the dome structure in
Tertiary ? sediments centred about Needle Hill.
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Beaten tracks were .leff on the next stage of the
jouwrney which lay doon 'fo the Cooper via the northern end of
the Caongie Iaa!:es, Chris'maa creo!t. and Bake Hoolisndurrina and
Hoenlight Flat. .

l’rm Moonlight F.la% the party followed the Cooyer to

coommnmhena Watarhole then travelled wast and north-west,
- $ransversely across tho a:mdridges. to Talladeina Bore. The -
waterholes and most 0f the Lakes in the Coopor overflow system
wero ful1 although 'khe coaper had atopped floving below \
Innamincka.

| Kalladeina Bore is on the eastern side of the tract
'of stony tableland of irregular width extending slightly east
of north from tﬁarree tc the Qneensland border. From Zalladeina
the party ftravelled west to Hirra [iitta Bore then north as far
as Goydér'a lagoon bore, This wos thé most northerly point
reached on the Birdsvills 'Tft';ck,» The party then travelled gouth

down the Traclc to Marree with a diversion westwards to
Kalemurina Station from Wirra Hitta Bore. At Uarrde the party
ep].it ups the sriter iethfning independently to Adelaide and
arriving there -ox; Honday 17th June, 5 wecks after the date of
“departure. . ‘ ' . | . | _

A Ms-tahce of mproxmatezy 2500 miles was traversed
dnring the joumey. a 3ood part of which was over trackless
sandhills or rough and sandy river flats. The najority of the
travelling time was »oc-capied in this part of the journey.

| . o 50 _
The Great Australia.n Artesian Basin has Deen described
'4n general and §Micuia£ly 'by a nunber of authors. The most
important ‘p’uﬁneauans are iisted delowe Due principally to

- lack of bonng and the lack of economic 1ncen:ciVe. the South

.Australiem portion 'of the Basin has nat ‘received the detailed

- attention accorded to the Queegsland a.nd Hew South yales portions.
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" The pmsiography. t‘Opog-aylw, and geomorphology of
the Greaf méaim Basin have been described ‘ih Zeneral and in
detail, for particular parts, by Uadigan (1938, 1945, 1946),
Jack (1925, 1930), Browne & David (1954) and King (1955) and
the reader is referred to these publications for detailed
1nfomation. : | L

The pm:r traveraed a route lying across four diatinct
types of tOpomphic units which have tidespread expresns:lan in
tha South Anatranan part of the Great Australisn Artesian Basin.
‘ l?iretly there is the saltluke sunklands of the Lake Eyre to Lake
From strips secondly the asandridge desert so well deﬁcﬁbed by
Madigan; thirdly the high level new plaiean with mesa and dutte
remnants of the older plateau and fourthly the fresh and salt-
water overflow lakes ot f.he inland river systems.

| " The geomorphology of thé areas traversed is not
discussed here but sqin‘é o_beé'rved facte not adequately explained
by current theories of gecmorphological evolution of the Basin
are 'reeorded. ' The aerial phatographic mosaice compiled on a |
scale of 4m. ‘ko 1 inch by the National Empping council show a
fan shaped pattern of sandridges dinrging from the vicinity of
Lakes Frome and dalladonna. This pattern causes some speculation
as to the possibility of the minders Ranges in the Ht. Painter
area forming a json:bce for much of 'the sand in the riégea,

Also requiring further explanation is the well defined
atraight and comparatively déep &xannel of the Strzelecki
maintained through 100 miles of sandridges and cutting across
their trends at a comparatively wide angle. The Strzelecki
apparently only receives an overflow from ths Cooper at widely
spaced intervals. | .

_ ' The geomorphology of the Basin could very well form
the subject of more detailed study than that yet given it.
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' This would have a direct econumic interest in that it would nid

the study of the shallow, groundwator occurrencs.

_ GEOLOGY |
The Snbsuxl'mgg’ and ,éurmce geology of the Great

Australian Artesian Basin bas bean described both in general
and '}i’n some deﬁmll; by the authors listed above. The present
account driefly reviews the geology of one part of the margin
in the South Australian portion of the Basin in the 1ight of
the rather meagré new facis garnered during the recent
récohnaiseance angd by boriné,. chieﬁy along the margins, in the
last 10 to 15 years, and in the 1light of the comprehensive account
of the Queensland portion of the Basin by F. W. Vhitehouse.

| Only one new outorop of undoubted Mesozmoic rocks was
observed during the trip. It is situated in Petermorra Creek
approximately 19 miles south of I.ake Blanche and consists of
peenieh—buff félepathic sandstones :i.nterbedded with greye.
- siltstone a_na thin bands of sedimentary nmons.te. The rocks are
fossiliforous and their age has §eén fenta.jbively deternined by
Dre Iuddbrook as Lower cretacneom. the palaeontological evidence
being too meagre to place then in'their aexact position in the
Hesosoic succession. Uhitehouse (1954) bas shown that. both the
Roma (marine formation) and the Blythesdale {containing .
fossiliferous tﬁarine be_da) are of lower Cretaceocus age and the
Petermorra Creek beds may thus bdelong :m either. Their lithology
pointe t0 thenm boing part of the mytheadale bnt confirmatory
evmence is laclr.lng. ‘

In the nearest hores. Dean's Lookout and Petemom.

& sandatone aquifer occurs at depths of 916 feet and 1205 feet
respectiVely, Parts of this »aquifer appear, from the awvailabdble
déseriptj.dns," t0 be 'A;li‘,tholo'gicguy similar to the Petormorra
Creek sandsténe and the two might be corrélated. on 1ithologic
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grounds though this is notoriamly unraliabls. The atrneturai
. evidence is not directly 099039& to this ce:rrelation. At tho
surface the Petermorra Creek beds d:bp 2% to 7° to the acrthe
The deyths of the aquifer in ‘the two box-ea fall within the range -
to be expeeted by extmpalating the outcroyp:lng heds underground .
within the meaaureé mnge of their dips. However structuralX
evidence cannot be camiéereé ‘reliable as the Cretaceous
sediments are known to de folded elsewhgre along the nargin ot
the Basin adjacent to the Flinders Range. |
ﬂther evidence te be taken into consideration is the

pemeab:.lity of the aguizer. Both Dean's Lookout and Potermorra
Bores yiyld wpiom,ﬂ.awa of artesian water under considerable
Jpressum.' The 'a»andé'tone osuteropping in Petemnorra Creek does
not éppear very.pemmble and in fact salt pools were retained
‘on holloss in its surface in the craek bed ot the time of
inspection. Furthermore the éutéiraps ars at a lcvei equal to
- or slightly belsn"»iﬁe bore hesds and if the outcropping sandstone
| were it!enﬁce;i with the aquifers arteeian water naight be expected
tﬁo,tind its way to the ‘surrace along it. Therefore the two are
eithéz? distinc'.t. beda or snmé s%rixetuml barrier prevents the
arteaian wafter ascending.

 Lockhart Jack in Bulletin 14 pla.cea the L p aifer 800 feet
above the bass of the Rolling Towns Group and correlates it by
Mfereneé with an upper aquifesr 6ccurﬂng at comparadble depths
in lake Crossing, Bantecblflim and wéolatchi Bores (Sections HH
and DD)s The aqﬁi fers piaréec! in Heteor and Terila Bores are
also placed well above the ‘base of the. Rolling muns Group.
| In Montecollina and w::almchi bores the upper aqnifer i
'tméerlaip by 621 feet "and 6.1_9 feet of shrle and a lower sandstone
a‘quifer:.was penetrated at éepths B;*E 2418 feet and 1816 feet
respectively’. Jack apparenﬂy canaidered the lower snale to
be - pa.rt or the Rm and the louer aquii'er to be the Blytheadalo

(of Juraaaie age as i.t wan then thong:h‘h %0 be).
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This explanation of the etmtimpm is open to doubt

on some points.- If correct 1t means that the.sedimentation
.qf the -South'Au'strali'm Hargin is quite different from tha§
0f the Queensland margib:. I_‘irstly no’gdad é.«':;uifers are known
in the Roma in Queemlén&-.‘ ".Se'dbndu. “the Bundamdba in Queensland
yields the copicus flows, not the Blythesdalae. Thirdly_ shales
are l‘:nouﬁ in thé 'Blytheédale, andﬁnally there is no direct
palaeontological evidence 'to ahcm that the lower shales in
uontecolllna. Lake 'ﬁ'ossing. e.nd Woolatchi ‘bores are in the Roma
and not in the Blythesdale. Admit‘tedly this is moatly negatiu
evidence but it ia eenaidered sufﬁcient to warrant a more
‘detailed examination of the etmtzmphy of the South Auatralien
margin of the Basin. particululy that part abu%ting the m:lnders
. Hzmges- ’

| Au other OutcrOps obserVed during the reconnsissance
are believed to be Tertiary or la't.er.

. Near ¢1d Tinga Tingana homesteaé a éﬁall patch of

dark dbrown limonitic duricrust or coarse gmined sandstone
cemented by silica and limonite ou’tcroys in the bed of the
Strzelecicle It covers approximately one acre and no bedding
planes were observable in 1t.

. A similar materisl,: siightly darker in colour outerops
adgaemt %0 Hurta Hurta Well scme 15 miles north. The dump ot
the aen contas.ns an argillaceous structureless sandstone or
aandy clay stone mottled pinlt, white angd reddish brown and
similar o the bleachedmerizon of a lateritic profile. The
termglnous néterial would thus appear to ‘be' 6:&’ 'lateritie ﬁature.
nnrta Hurta Well is 46 @ee‘t deep with a water level 30 feet from
‘the aurface. The watex- probably occurs in a sandstone underlying
the bleached harizon of tns laterite praﬁle. - In the dump of an
old sen nearby, new fallen in, lumpe of a grey sandstone oceur,
consie?;:mg of equigramzlar &suhangular quartz gx'atns loosely
cemented by !:aolinite or other olayey naterial. It is quite
proous and was probably ‘the aquifer of the din waedwell. 3By
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inference a similar sandstone is the aguifer in Hurta Hurta Vell.
The same sandstone outerops in the bed of the Strzelecki 1§
miles south of‘ Murta Hurts. "Hero‘ it 18 less evengrained, has a
‘higher clay contgnt. It also posscsces 6bsc_ure bedding planes
which appear to be dipping to the south.
" Zhese were the only outerops sighted in the Strzelecki.
Daralingie and Naﬁpﬁéqéngee Wens both penetrated the dleached
lateritic sandy claystone and it 18 poasiﬁle that the sand
between Innamincka_and‘ Tings Tingana is ‘underlain by laterite
or the bleached horizon below the laterite. |

In the absence of contrary evidence the grey sandstone .
is presumed to be of Tertiary age. Further norih a great depth
of strata belonging to fha'ﬁolim Downs Group was penetrated in
the Patchawarra bore and the published log shows at 450 feet a
groyish sandstone which may be the same as that cut in Hurta
Murta old well. Jack shows this as being in the upper part of
the Cretaceous Winton Formation but recent evidence from bores
further south indicates that i1t may be Tertiary in age.

" On Coraillo Downs Statfon a sories of dietinctive rocks
Quterai) in what appears 1;0 ba & dissected éome. structure. These
have been described by Lockhart Jack in Bull. 12 (Jack 1925) and
are referred by him t0 the Desert Sandstons (nowikncwn as Ryrian)
of Upper Cretaceous age. As exposed at Needle Hill, near the
centre of the supposed dome, they consist (beneath the capping of
ain.cécns duricrust, apmoximately 20 feet thick) of white
kaolinitic argillite and buff mudstone or siltstone with pipe
structures overlying interbedded grey yellow and purplish coarse
~ argillacecus sandstone and shnle. This overlies in turn a
yellow mudstone or shale wéathering into cuboidal angular
fragnents n.nd forming the base of the exposed section.

The grestest thickness of the Fyrian as determined by
Jack was 360 feet and it is’shbm’n in his sections of the éordino

Downs area lying unconformably on the Winton. Both 'formnti-. ons
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are shown as being folded, the dips in the Winton being slightly
steeper; 'Ehe reality of the unconformable relation between the
two is open to doubt as it is based apparently mnainly on a
correlation of beas cut :m various boreholes by their litholog,v.
Drillers® aeaeriptiomot the strata were used and these are
‘notorionsly unreliabdle. Support:ing evidence for the correlations.
is provided by the sinilarity in chemical cemposition of water
from the various aquifers. 7his is also considered to be
unreliable. A further 'elem'e'nt: of Goubt is introduced by the
fact that thé levels of the bore collars were determined by
aneroid. In the abéencé of moTe definite t‘evsid.encc the present .
“writer would prefer to re@rd tne uneentem:lty es not demonntmted
beyond all doubt. _

However, there appears {0 be no doubt thmtho Ryrian,
as oceurring on '-’Cordino-mm, constitutes an easily recognisadle
fomation or group as defined in the Code of Stratigraphic |
Komenclature. !l‘.ha yellow and purple mudstone. siltstone or shale
in particular io a distinetive nn:lt vhich can dbe recognieed over
a wide srea on the surface, in bereh«ales, and shallow
excavations.

The mapping of the cordino Downs. area by geolegﬁ.sts
frem GeoSurveys Ltd., may br:lng :mrther ev:ldence to light. '

As mentioned esrlior the strata to a depth of 450 feet ’
and poseibly teo 710 fee:i, in Patchawarra Bore may b;e Pertiaxy.
_A‘ similar succession was peﬁétmted in Leap Yea:é Bore ( also on
- Innsmincka Stat:lon)uto Q depth of 466 feet. The suppositien that
these stPata may be Tertiary is based on the determination of at
least 560 feet of Tertim sedimenta, lithologically similayr to
tbe Patchasarra strata, in the COOtahaxlou Bore in the Fronm
| -.&Myment of the 'Gx_'eat Mes;lan Basin. The age was deternined
from fossil pollen éogtent and can be taken as deﬁnit?. The

- X

nm: Work by GeéSn:‘rv‘eye shoms that Tertiary (Eyrian has been
discarded) is confirmed to 10 to 30 feet of nilicified sandstone
forming mesa and bulte tops. @, Johnson 6. 3.58



=12~

‘1ogs of both imre’a have é; genera;l 3i.mila'x':§.ty- down to 710 and
667 feet depth respeétiveiy and the change in enviromaent of
déposition from Cretaceous conditiomsmy occur at these depthse.
A similar change occurs in Bull's Hole Bore on Cordillo Tomns
~ at a depth of 562 feat and it is apparent that what is called
-mnan for the want of u better name occurs to that depth in )
the Cordillo Area. . B

a PBeds similar to the whfite. yellow, purple and buff grey
sequonce oecurring on Cordillo can be recoznised in thresc dores
south of tbe COaper on Innaminctm Station as well as in Cootabarla
Bore and othor bores in the swthern part of the Basin. However
ovipg to thq inadegquate descriptions of the strata the depths
cannot be agcertainéd in the Imnamincka Bores.

| The :&vria.n purple and yellow mudstone or shale was
observed in oufchps on MEsS/ a.ne: butte slopes betwsen KEalladeina
and Hirra Hitta bores, betwsen Hirra Iitta bore and Cowarie
Homestead and near Ht. Gason Bore.
According to recent verdbal information from

b 8 Bnmachwener of GeoSurveys Ltd., the yenow, white. and
- purple mudstones and sandstones of the Needle Hill area are
rogarded as tﬂk;e uppembst part of the Winton and of Cretaceous
age but as far as eoul‘q be ascertained this opinion was not -
based on fossil evidence. o |
| The only other geolp@.c‘ai occurrence of interest noted
on the journey w#as a aand bé‘d cézifa&ning 1ime nogules and crbidsd
with the remains of Corbiculina Jesolata (Tate), Contrapala
Lirata (Tate) and Wﬂ (cOtton). encountered

15 !eet below the present base of the aana dunes at new
Kalamurina Homestead negr _the Warburton River. The bded nay
represent a former lagoon belonging to an -éarlier"and wettpr
‘ph'aae of the preaen‘t‘ geﬂmorphologé;cal .cyc.’le.' The top only .of

| “the ded was eoen. It appears to be a 1ittle below the level

of the present bed of the Warburton and s overlain by, dune sand.
Accoraing to Dré Imdbrook the foadils found indicate 2 Recent

to Pleis‘tocenn nos for tha aa
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‘Qhe' mérolom of the South Australian portion of the
Great.-bkustralian Axtesian basin haa been discussed at some length -
‘ by Vard (1946, 1950-51) Jack (1951, 1923, 1925, 1930) and others. a
’Of-_-neness‘ityﬁ these diaéuésicns »havé dbeen of mostly a general
nature o'wing to the fact that bore’hb_las- are sparse angd widely
scattered throughout the South Australian portion of the Basin.
Very 1ittle mdditional boring has been done in Tecent
years dut field work along the margins of the Basin has
indicated that previous exp‘laha%inné of the hydrology may be
over=simplified and imdeqmte.
Geolo@.sts 0f the i{ines Depertmem Regional uagping
Sgction have _mappeq; Blythesdale and other younger Cretaceous ‘
' sediments 0utcrom;ing along the western and southwestern margin
of the Basin abutting the Flinders Ranges in the vicinity of
ut. mnge and Hoolawatana ae_ge" Station. The sedimento overlap
on the Précambrian and folded and fault structures of significant
_amplitude have been mapped on them.
‘ Several large crecks debouching from the Flinders Range
‘cross the ci-etaceoué outcrops and emy aquiferns should thus
" receive a considerable sccession _ﬁoni thie source. The
'Blytheedale has previcusly been assoumed to be the main artesian
. aquifc:r in s:»uth Austmlia and uater from bores penetrating it
near the Flinders Bange ahculd show the infiuence of the
accession of water from the Bange. It does not show this
infiuenee.’ in fact according to Jack thbse’ bores which are shomn
. on the sections 1n Bulletin 14 as penetrating the main aguifer
_ clos‘est to the Ra’;ige yield water having the ampdiﬁed chemical
characterictics of the 'wa*ﬁ_er of Queensland origih.’ That thers
{s no direct connection between the Blythesdale cutcrops and
thé main. artesian aqnifer is further indicated dy ths fact
that sprin@ do nat occnr aleng the outcrops. Heagre data show
that the 18090tentia1 of the water in the aguifer are equivalent

to a level. wen above tﬁe level of the outerops of mythesdale

adjacent to the Flinders Range.
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It therefore seems probable either that atructural
deformation of the Cretaceous along the margin hes prevented the
direct access of Flinders Range water to‘-the nain aquifer or that
the main aquifer is not Blythesdale but a bed lower in the
Hesozoic succession, o |

Present available evidence points to defémation b'eing
the cause of the:‘hydwlegs.e anonalies a;lo_ng;the margine However
| it should be notices that se’v'em bores such ss Hontecollina,
Ye¥ila, and lalke Crossing, obtain water of sulphate character
from aquifers shown by Jack in Bulletin 14 as occurring in the
Roma or Tambe. Ko direct ‘foséil evidence is given to‘ prove that
the shalecs below the aguifers are. of Roma age snd the possibility
' that these upper aquifem are Hlythesdale should be kept in nind.

‘Whatever the explrmation of these stratigraphical
and hydrelogical incom;tstencies the main aquifer of the Great
Australian Artesian Baéin 1s not a practicable source of stock
-waté‘r under ptesani; aay conditions along the Strzelecki or the
Cooper for a long distance downstresm of Innamincka owing to ite
depth below the surface. | |

Prospeets of f:lnding a practicable water s:mp‘.ly along
th’g‘ae two drainage chamnels are confined to shallow aquifers or
t0 an extension of the ‘pérched sub-artesian dasin or basins
diecoveres 'byl boring on Cordillo Towns and Imamincka Stations.

Usadle stock wafér has been previoimly obdtained in
| sman. supplies ip 2 number of shanaﬁ ﬁelle down the Strzéiecki
Cresk. Taese are of two types. The shallowest wells obtained
their water in sand in’."the' channel of the creck, excmples being
Accalana Wen and the native well at the abandoned Carraweena
-Bonestead. Though ozf good qnality ‘ehe water was in linited
at{pplg. Similar type welle were establiahed in interdune filats.
. Both types could be ra—establisheﬂ witheut much trouble but would
not be capabj.e of watering a tmvenmg herd of cat-'tle.
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. The other type of well dependent on unconfined ground-
water obtains its water from a consolidated sandstone occurring
beneath a mottled sandy clay atone 'or siltstone reéembling the
bleached horizon of a igterite pmﬂlé. Fxamples are Nurta Hurta,
| Ba‘ppacoongée,. and Daralingie Wells. Of these Murta Nurta and
| mia'lingi‘e are in relatively good order. Both yield good quality
stock sater, Murta Hurta water kh'eing potadble. The supply
available is not known. The sandstone bed, in which the mater
was struck, outerops in the béd of the Strzelecki near Murta .
Nurta Well and possibly occurs deneath the alluvium at other
places along the Strzelecki and the mapar downstresm of
Inpamincka. At Innamincka Township a bore 81 faet depth gav.e._
water with an approximate total salts content of 146 grains per
'ga,non.!. _ D » o
- The unconfined aquifer is believed to be fed bty water
infiltrating after the periodic flow of the rivers supplemented
by occasional loesl rain showers of sufficient uagnitude to
yield an excess of available water over tba‘i 108t by evuporation
and transpiration. Supplies would thus be limited but would de
greater than thoese _amiiable from the shallower soakage wells.
Testing for shallow groundwater within 150 feet of the surface
is considered worthwhile down %hé Strzelecki as far as
Carraweenn H@esiead‘ and al_ong 'tha Cooper downsiream of
Innamincka. 48 no existing. wells are kmosn down the Cooper
boring would de more »ex‘plomtory in nature than down the
Strzeleckis

' ¢he 'other possidle source of stockwater is an extension
of the area of ociéwrrence of relatively shallow sub-artesian
: aqufers disgovered by dr&lling on Cordillo Downs and describded
by Lockhart Jack in Bull. 11l. On Cordillo several aquifers
were p_gnetmfed in the Upper -Cremeons mrying in depth from
70 t0 1628 feet. The yields varied from as little as 1000
gallons per day up to 1000 gallons per hour. Quality was
equally vﬁria’ble but most of the aquifers yielded usable stock

sater. -
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The source of water in the shallower aguifers was
thought by Jack to be loeal runoff on Cordillo Towns.

What is lprobably an extension of this aré& t0 the south
was penetrated in New ?ate;xﬁm;m, Boomerang, and New Leap Year
bores on Imnamincka Station north ¢f the Cooper, and in Nos. |
1, 2 and 3 bores onm ;the Bore Track south of the Cooper. New
Patchawarra was drilled 75 yards asay from the original
Patchawarra and obtained 500 mione per hon? from 457 feet.

The succession of strata is generally similar to that in the
.d'eeper bores on eo‘rdii:lo Downs. New Leap Ye_ar peanetrated 4
aquifers at 85, 187, 410 and 485 feet depths. The quantity
of wafgr obtained in a 12 hour teat was 1400 gallons per hours
A driller's log of this dore 1e available and indicates a
3énera1 similarity with strata cut in Patchawarra and the
Cordillo Downs bores. Few details are available for Boomerang
bore except that i‘t is 525 feet desp and yiélds aater with an
approximate total =alt content of 183 grains per gallon.

The three bores on Innamincka south of the Cooper .a‘.l'l
yield usadble otock water. Ho. 1. which is approxinately 90 miles
south of Innamincika Head Station is 1010 feet desp and gives
1000 gallons per hour of water with a totel salids content of
370 grains per gallon. Uater was struck at 272 feet, 375 fLeet,
920 feet, and 950 feet depth. . The other two bores obtained their
water at shallower depth.

. | The source of the water in the various aqn:l_:temin the
subartesian dasin on Cordillo Downs and Innamincka Stations is
open to hiscusaiom ndoudbtedly on Cordillo some of the shallow
aquifers must obtain their water from local run off shere crecks
such a8 Needle and Rilpie Nilpie cross the outcrops in the
Needle Hill Dome aren. However on Innamincka the bores are a
long distance from Needle Hill and the water is considered to de
of too good a quality to have travelled a considerable distance
through an aquifer or aquifers of relatively low permenbdility.
such as these }e}vziﬁe‘nﬂy ares
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For the aquifors out in New Pabchawarra, New Leap
Year, and Boomerang bores a local intake in the elevated aren
between the bores and the Cooper is yo’ssi’blc.l An elongated 6éue-
like structure occurs in this area and the strata dip t0 the
north andg no:rthﬁest. South of the Cooper the' a;truch‘nm is hot
k"x-mwn»and further domes and basins may ocecur hidden beneath t.ho‘
widespread sand cover. However the Cooper and the Strzalickif "
m;‘;s the only’ defined watercoarses in the area and it ie 10@1@1
to ‘postulate that the shallou aguifers penstrated in Nos. 1,
2 and 3 bores obtain’ their water from an intake in the @oomr
chamnel. The coeper floes almost every year__anq in comparatively
large vo).lur'neA and ‘Gould thus feed any permeable Deds which it ’ |
crosses. ©On Innamincka the' rocics ':ln the Cooper channel are
obscjz_rgd_ by sand and alluvium dut north and south of the otreanm
Iyrien eandstones outcrop in bluffs facing the strean and 1t
.wan:_ld be unusual if some peme‘aﬁie beds did not occur beneath
the eand and alluvium in the channel. | )

Another source for the water in the deeper aqui.fer cut
at 920 feet in Bore No 1 on %he Bore Track is pussible. .
Jurassic and Cretaceous sediments outorop around the Hilphrim
bedrock high in New South Wa es and any permsable bédé in then
no doubt receive accessions of groundwater from local runoff.
If the structure is- suitable this uate:i* could travel westwards
and provide the suﬁarteéian aup@_ly énconn'&_ered at Y50 feet in
Bore No. 1. However Hiloarinka is in an arid yegion and it is
possible that insufficient run off is available to yield an |
excess for a grouxi‘auat‘er increment. The possibility that this
i deepé:r aquifer in Bore No. 1 is also fed :rom an intake in the
Cooper channel‘ should -therefaré aiso de consmarea. |

On the present eviéenee the exact nature and extent of
»tha subartes:tan water occurrence in the north-east of South
Australian must main large]y a matter of conjeotum. It may
be that there are a number of sub-artesia.n basins, some fed by

local intakes such as the Needlemﬁﬂl drainage area dndsome fed
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by the Cooper. What is certain is that there is an srea
extending from laﬁitude 26°O'Sito Iaxituda’29°10's and for a
distance west of the South Aﬁstxalian eéstern border varying
between 10 and 20 miles, in which shallow sub-artesian supplies
of ussble stock water can be obtained.

‘The sxact limits of this area cannot be defined with
existing borehole information but-it‘ia'geaaonabie to suppese that
" 4t extends some distance south and west of Innamincka, assuging
83 seens likely, that the aquifers have an intake along thc
Cooper ehannel 1n the vicinity 0f Innaminckca.

It 18 considerad that reasonabls grounde exist for
feating for subartesian water, if required, down to a depth of
1500 faet for some distance along both the Cnoper and the
Strzelecki downstream of Innamincka. .

The exact limit of the araa in dhich.testing would de
justified 1o difficult to ascertain, South of Inmamincka down
the Strzelecki the £irst dore to penetrateanv depth is
Uontecollina. This bore obtained saline sub-artesian water a$
256 feet and usable artesian stock water at 1665 feet. Hontecolina
is approximately 50 to 60'miles west-south-west from Bore No. 1
on the Bore Track and 140 miles south of Inneminckas

i!ontecollina sets a southern limit to the area of shallow
snb-értesiénusu@plies7af‘usahlé'atock‘aater and prodadly also for
the moderately deep aquifers in the Winton, if Jack's stratigrophy,
as shown on Section ID, Bulletin 14, is correct.

From a 9ra¢tips1 point of view it would seem advisable
| “to test the northern end af'%he Strselecki firat and to extend
‘the tests down the Strzelecki only contingent on the auccess of
the preceding test. Testiég seuth of Tingn Tingana Homestead
is not recommended foy ‘subartesian supplies. |

Along the Cooper downstream ot Innamincka even less
~ information is availahla to fix the limit of the shallow and
| moderate depth snh—a:tesian area and testing should be done
conmencing from Innnmincka in a similaxr manner te the testing

"down the Strzelec&i.



From a re-survey of 'the availa'ble Ainfomation it is
apparent that the geology of the margin of the Great Artesian
Basin abutting thé Flinders Ranges needs revision. This revision
may result in a new appreciaﬁio‘n of artesian water possibilities
along the margin but will not affect the position in the desper
parta of the basin., Along the strze‘;lecki between Innamincka
ana.ﬂonteeoliina bore the main artcsian aguifer is at a depth
varying between 2500 feet at a&-engeéuniha to fsmétlming over
5500 fe;et at Innaminét:a; Along the Cooper the dépth. decreanes
downstream to aminimum of detween 3000 and 3700 feet near:
coeraﬁunche_m Waterhole. These depth would require a very
expensive borehole to reach the main aguifer.
| As an alternative the possibility of the occurrence
of usable unconfined groundwater ang ahali,ower‘l'anb-artesian‘ .
aquifers is considered good. W¥slls in ths sand deposits in
the channel of the Strzeleciti have been developed in the past .
as far south as Accalana 150 miles delow Innamincka. -They
coulé be redevaIOpéd and similar wells could be dug in the bed
of *l':'he Cooper. Small supplies oply are av_ailabﬁie from this
source. A second source of shallow groundwater is the grey
sandstone outcropping near Hurta Murta well. Water varying
in quality from potable to good étp’ck'w_a‘ter has been obtained in
this or similar aguifer down the Strzelecki as far south as Chidlee.
- Though the mmae of the " a‘aqg’ifef ie not known, boring to a
depth of 100 to 1‘5'3 feet for at least 30 miles south of Chfdlee
is considered to have a reasonable chance of successe
Simtlarly boring along the Cooper downstresm of Innamincla would
be justified. The shallow agquifers would yeild larger quanitities
than the sand soakage wells buﬁ; probadly insuificient for
nntefing lar_ge mobs of travelling cattle.
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| The third poéaibié'suurcé of;Stock supplies of

: greundiate: is-an-éxtension‘éest3and.éoqth_of‘fhé area of shallow
tb-mode:ately de%p sub7ar§eeian.su@y&ies originally discovered onm
Cordillo Downs and described by Jack in Bulletin 11. The

~ evidence indicates fhut the area extends south of the Cooper
and-hy inference it also extends west of Innéminpka» As‘théf}}
exioting boreholes do not precisely define the limit to the

south and west testing would best proceed along both the Cooper
and thé Strzelgcki downstrean of Innaminckég a dorehole 1500 feet
dgep being regquired to thofaughly.teat the different aquifers.

It is recommended that if permanent stock water is
ever_reguiréd onfeitherfthe Cooper or the Strzeclecki downstream |
of Innamincka a borehole be drilled to a depth of 1500 feet
on either atream at the point nearest to Innsmincka convenient
from from the point of vies of stock usage. |

We JOhnson .
SBNIOR GEOLOGIST

BJSAGK
19/9/57
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