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EXPLANATORY NOTES ON THE REMMARK 4-MILE SHEET

The Renmark 1:250,000 Sheet area is bounded by 34° and 35° South
latitudo and 139°30' and 141° East longitude. It includes sbout 5700 squave
miles in the south-east of Scuth Australia, and is centrally situated in the
South Australian portion of the Murray Basin. The area includes Counties
Albert and Alfred and pertions of Counties Buccleuch, Chandos, Eyre, Hamley,
Sturt and Young. Also, the District Councils of Truroe, Morgan, Waikerie, Loxton
and Baymera and the Corporation of the Township of Rermark.

Tho Sturt Highway links Remmark in the north-east of the msp area with
Adelgide about 160 miles distant to the west-south-west. This highway also
1inks Renmark to major cities in western New South Wales and western Victoria.
A najor road through Morgsn connscts with the Main North Rosd and with msjor
north-south roads through the Barossa Valley. Sccondary and other roads provide
ready access to most parts of the msp avea, and to the Princess Highway, the
Duke's Highway, and a major road from Adelaide to Pimmp, all south of the
map area. The Murray River, which once provided the main access in the days of
the paddle steamer, is navigable by small craft.

Picneer contributions to the geology and geomorphology of the area
were made by Sturt (1834), Tenison-Woods (1862), Tate (1885), Browm (1510),
Chapman (1916), Howchin (1925) and others. The following notes are derived
‘mainly from Pirman (1969, b) and (1571, b). The earlier paper is based upon
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contributions by various suthors in Glaessmer and Parkin (1958), the definitive
works of 0'Driscoll (1960) and Ludbrook (1961), and other contridutions by
tadbrook, Thomson and Wepfner inm Parkin (1969).

PHYSIOGRAPRY

Climsto

The climste of the wmap area is one of hot, dry summers with
relatively mtld nights, and cool, but not severe winters with most rainfall
duringﬂay, June, ‘J'nly and August. Isolines trend more or less east-west
through the avea. Average Ammual Rainfall varies from sbout 14 inches in the
socuth to sbout 10 inches in the north. Mesn maximnm temperatures vary from
about 85°F in the south-west to sbout 90°F in the worth-east. Average annual
. evaporatiecn varies fram about 60 inches in the south to 65 inches in the morth.
The southorn boundary of the arid zone follows the east-west ccurse of the
Murray River aleng the northern boundary of the map srea. The driest year in
terms of rainfall was 1967. In 1914 - prior to the construction of locks -
the Murray River was but a series of waterholes.

Landform

The map area is part of a great plain mnly' less than 500 feet
above sea level. There is a gradual rise of shout 200 feet from the riverine
tract, which is 100 to 150 feot shove sea lovel, towards the Malleo Ridge in
the scuth-sast. This ridge is the surface expression of the Koscluskan tectonic
feature called the Pimnaroc Block (Pirmsn, 1565). Thore are only small changes
in local relief. These m due to styean incision and the formation of cliffs

up to about 150 fest high slong the mrray River, to undulations in old pre-
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dune land surfaces up to about 100 fset, and to differences in elevation
between dune crests .md interdime swales. Because of the flat terrain, the
absorbent nature of the surface and the generally low rainfall, the amount of
surface run-off is negligible. The Marne River in the south-west is an
esception. | |

The Murray River is the most distinctive feature. The upper or
Nawait section of the river, from the South Australian border with New South
Wales and Victoria to Overland Corner, cccupies a valley from 2% to 6 miles in
width. In this part of its course, the river winds through extemsive flats with
mmercus backwaters and cregks. Downstresm fmn Cverland Corner, the river flows
through a narrcw gorge about 1 mile in width with steep high cliffs. At the
point where the river enters South Australia, river level is only about 55 feet
sbove ses level. '

" The river has incised into its ded leaving vertical limestons cliffs
vhich characterise all of its course within the msp area, and particularly that
part downstrean of Overland Corner. O'Driscoll (1966) drew attention to s »
ropetitive pattern of rectangular reaches jointed by sharp bends, and suggested
- control of the river by jointing. A later study of structural lineaments hss
confiraed this impression (Firman, 1970).

The evalution of the Murrsy River and of some of the younger geomorphic
features has been briefly described in Pirman (1963 and 1971b). EKarst forms -
mainoy sinkholes - were doveloped befors and after tho development of Middle
Pleistocens calcrete. In most places, the sinkholes are now buried below
younger dunes, but where they are exposed at ground surface they pmido‘
yertical comnection with the groundwater surface at a depth of sbout 100 feet,
and there is a comsequent dimirmtion in salinity together with lew chloride
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/carbonate ratios in the adjacent groundwater. Horizontal chanmels comesct
with the Marrsy River in some places. The solution featuves were probebly
developed during low stanis of the Pleistocene sea.

The portion of the Mirrsy Basin within the map srea contaius sbout
1000 feet of Tertiavy sediments, which overlio Cretacecus and Permian rocks
in the Rermark Trough end Paringa Emdayment, sand lmrm'oicn&ho-
Canbrisn basement elsewhere. Sodimentary rocks older than Hanmum Formation do
not erop out in the map avrea.  The Marray Basin was shapsd and infilled with
younger sediments during the Tertiary. Nany important sequences are expmd
in the Marrsy River eli!’f:*. , - |

The stratigraphy of older yocks in the basin is set down in the -
complementary bulletins of 0'Driscoll (1960) and Ludbrook (1961). The
stratigraphy of younger buin deposits is described in Pirman (1965d and 1971b).
Strstigeaphic corrolstions of sadiments in the Seuth Austrslian portion of
the basin with units elsevhere in South Australis are made in Ludbrook (1563),
Harris (1566), Pirmsn (1967b) and Parkia (1969). Relationships betwesa
stratigraphic units in the South Australian portion of the basin and elsewhere in
Australia are discussed im Bowtakop? (1965), Lawrence (1966), Macumber (1959),
Sprigg (1967) anéd ludbrock (1967).

The sge, iithology, thickness snd stestigraphic relatiomships of
the rock units within thie msp ares are set cut on the accompanying stratigraphic
table (Table ).

STRUCTURE

The dasin sediments ozmn@m‘.mWGﬂmustbythe
" folded and metamorphosed sediments of the Adelalde Geosynclime and tho Cawbrimn



rocks ef the Kamasnteo Growp. The structural boundary between these rocks and
the basin sediments is west oi the nxp sres (Ses Firmun, 1970a). On the western side of
the map, basement crops out in the bed of the River Marne nnd bas besn intersscted
in mmercus shailow bores. | | ' P
A great musber of hydrolegy bores have been put down withim the
basin in search of water. Scme have intersectod basement rocks, and it is
fron these end frem asrcaagnetic and earlier gravity work that 0'Driseoil
(1960, p. 17) cemstructed the comtours showing bedrock configwraticn aiﬂch
sre repreduced oa the tectenic skotch. Later gravity and ssismic aork has
better defined the region sbout the Remmerk Trovgh and Loxton Basin (Fig, 1
and 2). Aizinugh the shallow bores caunot be used to define badrock &mﬁmﬁu,
they can be used to interpret warping and small scale faulting typically develeped
in drittle Cainozolc sodiments.
A prominent morth treading vertical fault, the Morgan Fault, with
s throw-exst biock down - of about 100 fest is present immodiately west of the
Jurrsy River. The Hamley Famlt (ses Tectonic Sketch), which is part of the
Endesveur Fault zone, has been fnterpreted from gravity dats ss fornimg the
 west dargin of the Rénmark Trough.
A well defined pattern of structural limesaents, ncan fouits and
major jeints, has beem developed in the Tertiary basin sediments. (Firman,
1967b, p. 170; 19708 pp. 1-5). Some linesnents psraliel older faults and have
thwows up to s least 200 feot, others sre yrodadly major joists. On photemcyhics
the fracturos usually occur as linesments tronding roughly mr:h—mt and nerth-
 east. They occur ia seversl sets, and interseciions from rectangular
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and rhouboid blocks. The development of the lincaments throughout the late
Cainozoic is associated with upwarping of the wostera mergin of the basin, and
the stranding of Tertiary and older Pleistocenc sediments high in the marginal
rﬁlgw. The paﬁtm of linemts, although developed mainly in brittle basin
sediments and yéunger surficial deposits, reflocts profound structures and
tectonic clemonts in the crystalline basement. |

| The pattern of lineaments -~ tégcther #ith spatial distribution of
outcrop, some aeromagnetic trends and the thickness of sedimentary sequences
rovealed in bores - has boen used to define the shape of the late Cainozoic
Loxton Basin (See Tectomic Sketch). 'l‘his basin had its origin during the late
éalaeomlc bieck faulting which prcee‘déd‘ ?emian sedirentation in the Remmark
Trough and elsewhere. Later feulting created a broader basin infilled with
Cretaceous sediments. FPinally, ﬁost—ﬁioc'@m and Kosciuskan tectonic movement
produced the structural depression in which lste Csinozoic sediments of the
Loxton Basin were deposited. |

Differences in thé fit of the basin shape as derived from a study of

1lineanments and from the pattern of the Bouger anomaly map, secms to suggest
extensive modification of trough and basin margins, probably by ﬂuviai erosion
prior to successive periods of sedinentation, as suggested in Derrington and
Andorson (1970). '

GEOLOGICAL HISTORY
PALAEOZOIC |
The Mirray Basin in South Australia has on its western margin 't‘he
folded sediments of the Adslaide Geosyncline and the Canb‘rian rocks of the
Kanmantoo Group. These rocks constitute an important provenance area for
sediments deposited within the basin and also form the basin floor. Tho rocks
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crop eut at one place in the bed of the Marne River oa the wostern msrgin

of the =ap arss. The original sediments were mainly of greywatke type with mimor
developments of carbouate rocks ead othor clastics, which intense regionsl
mstanorphism altored to meta-greywscke, schist and gneiss dering the Lower
Palasezsic Dslauerian Orogeuy. .

" A prolenged period of relative stability masked by faulting fellowed
the Delamerisn Orogeny. Durizg this time the ares was probably uplifted te
!ﬁua source srea for Middle Palasvroic sediments depesited in dasins io the .

Early in the Pernisn a censiderablo area of the State vas coversd
by ice. Tho marins, m-—;miﬂ end other deposits of this time include

the Peraien t411, sands end clays m&mnammmtwma .
extends between Menash and Remmark. mmm«nmmw
thicken from 120 fest st Loxton to 2197 feet ot Nadds. The strats comtain
foraninifors and are belisved to be of markne glscial origin.

mépmc | o
mmg the Triassic and Jursssic tlu present lend mass of the State
wes sbeve sex lovel. wmm«uv@m oft‘inmemmlyhm
mmmymmtmdgtdbymsm Bassl nen-marine quarts
ssndstones’in the Mirray Basin were probably laid down at this time. The
}mr‘lyiu the hassl sandstones consist Gf_sfilts’tmu. follewed by a dark grey
ssrine shels of Aptism age. In late Crotacesus tims mést of the basins had
become £113ed with sedimentssand the enviremaent gradually changed from marime te
fluvio-lacustrine. Cretaceous adim younger than Albism sve not known.



CATNOZOZC
| - Palsscent to Eocemo ;

At the begianiug of the Tertiary, uplift of the ranges amd couplementary
subsidence o! tha pmmme basin aress was followed by an ingressien of ths sea.
During the early Tertiary, eondium of deposition m pu-ane eod casbenscosus
ssnds and siits, lignitic beds and low rank coals were laid down.

Io the Murray Basin, thom “Knight Gmp"hubmuﬁ for the
undifferentisted sands, clays and siltsteass of Paleocens to Hoesse ago near
Coonalpyn. Thess sedinents are equivalest te the Remmsrk Beds im the map sres.
The "Infght Growp” beds are overlain by the sarine Buceleush Deds, & sequence
sbout 170 fest thick which contains ixportaut fmmss for corvelsticn. Yhe Bucelesch
Seds represent an iamalens! the ses furing mw Eocens uhi‘ek.um |
s3 for forth as Waikerle. | |

° Oligecame to Miocems

» The Oligoceone marine transgrassien i3 msried by equivelants of the
Cempton Conglomerate and by the Ettrick Formation. The Menwum Fersstien,
which 1s everlein iu places by Pimiss Clays, is transgressive oa te bedreck
on the westera usrgin of the basia. This wnit, and the lorgan Limestems -
vhich with the Cadelf Marl lens attains @ thickness of 300 feet - indicates wara
shallow sess. Gawbier limestors in much the sams stratigraphic posities as Neumm
Formation has beem fdentified in Waikepie Bore No. 2. The units were depesited
1a a meritic to Mttoral envizonmext. |

" Pliscene )
Tectonic activity, which led to the break-up mnd elovaties ef the
Tertizry basins, commanced in the lste Miocens. After the esrly Piiccane

ingression, the Tookpurnong Beds were deposited. Estuarime conditions followed
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whon the lower beds of Loxton Sands weve laid down. Rlevation of the basins
continued and tho upper fluvio-lacustrine beds of Loxton Sands were deposited.

A ninor doummrp in the late Pliocene led to marine ingression and
deposition of estuarine Norwest Bend Formation in a tract botween Tailem Bend
and Waikerie now occupied by iho Murray River. The formation rests directly
upon borgan Limestone at Norwest Bend, elsewhere it overlies Loxton Sands with
a slight discordance. The Parilla Ssnd is a slightly clayey and micaceous quart:
sand equivalent in part to th§ Norwest Bend Formation, inte which 4t grades near
Kingston-on-Yurray, Fim (19664, p. 6 and 1971b). The unit overlies the upper
beds of the Loxton Sards and wes ;prébably‘ deposited in & fluvio-lacustrias
environuent aafg!.nsl to the narrow estusry containing Norwest Bend Pommation.

The uait is much more extensive than the Norwost Bend Formation.

Pleistocene |

Prom tho Paleocens to Oligecene and ming the Plioceuns, clay, mics
and quarts ssnds derived directly from granitic Tocks, gnelss, schist or mets-

_ sediments or indirectly from the Permisn ﬂuvia-gh‘sisls wers incorporsted in |

‘sedimonts 1o the South Australisn portion of the basin. This material formed

- the Tertiary covermass which was later re-worked and:incorperited in the mainly
clastic depesits formed throughout the .Quat_emary.u Although the clastic material
in msny of the Queatermsry doposits was dorived either directly o> hﬁhcctly from
a provenance in the Otway Ranges, Mt. lofty - Olary Ranges or basement highs along
the Pedthaway Ridge, mich of it can be traced to older sediments immediately
‘adjscent to oy underlying the youmger d&pesits. _ X

Thin terrestrial deposits laid dmm at this time include a silicified

cap on Parilla Sand nesy Chowilla, which is a Pleistocens fossil soil strati-
graphically associated with the basal part of Blanchstowe Cley ia that sres.
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This feature is correlated with a silicified and foruginised cross-bedded
mlhn quarts sand near Bordartown, which is probably the upper cemonted portion
of "Dlapir Smdstono“ (mrenee, 1866, pp. 535-536).

Older Alluvial Deposits of the Murray Basin .~ -
_ Pleistocene sedimentation inland produced the wide-spread, thin
'-'fluvio-lacustrine Blancbetm Clay and the overlying Pungunnia Limestone. The
Bianchetown Clay, which ranges in thickness from a few feet on the western edge
" of the depositional avea to sbout 50 fest in the north-sast near Chowilla, is
widespread in the Mrray Basin marginal to the Pinnaroo Bleck.
K time of silicification followed an imterruptien in deposition of
. the basal part of Blanchetown Clay. This event is marked iy the Karoonda
- Surface, already described. The materials associsted with this surface were
re-worked to form the Chéwilla Sand, a lemsing sand of fluvial-lacustrine origin
knm to outcmp in tivar cuffs between Merbein in Victoria and Berri.
‘The Bungmmia Linestona, a thin and variable doionitic micrete con-
..tdning ostracoées, algae and ooiites, was deposited during the Kiddle Pleistocens.
In some places, lmﬁs*i’s found betwoen the unit and the underlying ‘Blanchetown
‘Clay, which indicates an important diastem. The arca of distribution is similar
" to that of the Blanchetown Clay and serves to mark the boundary between the
. fiuvio-lacustrine enviromment in which the clay was deposited and the gravelly
piednont enviromment of tho adjoining ranges. ' '
All deposits and other geological features were coversd by or
included in the limy 'B' horizons of a brown soil (BakaraiSoil; the “Travertimo
"veer in .... Solomized Brown Soils" of Crocker, 1946, p.31), which is now
indurated and fossii. The oldest, hardest, thickest and most extensivé of the
1iny horizons or pans, is the Ripon Calcrete, which marks the mid-point of the
Mddle Pleistocene sequence dofined in South Australia. Younger moderately hard
pans were developed sbove the m;:on.Calcrote in the upper Middle Pleistccene.
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A pericd of faulting intevvensd between formatien of the Ripon We aad
yaunger 1imy pans. This ean b& seen on either side of eixo Encounter Fault at
Murrsy Dridge and the Morgan Fault nesr Snnlkmh,. vhere uplift of the canbnt
Plstess relative to the viverine tract has sccurred. In mest places, hovever,
the younger pans were supevispesad directly on older Ripom Calcrete. The
Bemgunnie Limestone was laid down in Leke Runguanis, which was prebably

a wide-sproad system of Niddle Pleistocane vcney lskes. (Fivmsu, 1'9655,:9.1'.).

; J
-

Inlani Asolisn Dﬁmsns _ .

Widespresd neclian deposition begaa in the Upper Pleistocens vith
‘deposition ef Werrinea Formation, a pale ved-browe quarts snd aixed vn,hi
casbenste silt. The horisoas ef carbonste sccusulstien in the Worriaen
Pormatien, snd st the top of Peorsks Formastion, west of the map aves, and
_.»o:dnrmes usmummmm are yocognised ss seoil fu&tn.
and the sofl prefile containtng these carbenates i3 termed Loveday Seil.
The youngor soil carboastes in this wnit sppesr to be stratigrsphically asseciated
vith Worlsen Fermstion. | |

Including the Recent dunes, to be described Sa more dstail lster,
there were at loast thros wellidefined times of dume fermstion, esch marked by
’.chauctalsiic colours and m of ;nbmt. formed during poricdic seil

development. From cldest to youngest, there hlcmte ia coleur die to

fesching of carbarittes and, in sums places, to successive remcval of iren-
oxide enatin@s'm grains of quartz sand.

nnoms of tht Cypsmt Lekes o .

A large mmber of gypsum deposits occur in the region, particularly
in the lower lying terrais nsax the Murrsy River. They have boen described



by Johns (1960, pp. 45-50), Whitten (1960 pp. 25-51) and others. Hany of the
larger dsposits ars based upon crystalline gypsum of the evsporite beds which
were forusd after deposition of the Lowsr Plefstocane clays. Rvaporites of
this sge are M at the top of Blanchetown Clay east of Slanchetown, ond in
the Yesba-Foora ares st the top of clayey Parilla Saad. It is seasonsble to '
assme thet the formation of gypsum en fhe Leke floor and transfer ef this
material to les-side dunes was periodic and that the process began carly is
the Retent, coutimaed during the onset of a later arid phase and ternizated
bofers medern tims. The gypsum deposits ars referred to Yamda Formation.
" Rivepise mﬂ&up Deposits in the Murray River Tract.
 The records of events after Baksra Soil time begins with incision of
the siver through the calcrete shest. At svan Resch the river has cut dowa
 through Pleistocans dsposits and the Tertiary Mammm sud Sttrick Permstions to
sbout 170 fest below the cIAfE top, that is, abeut 60 fm below the present
river level and sbout SO fni ulov.nda”m sex lavel. Stesp slip-off slepes
azrs now well upstresm from meenders which ave still ni;nﬂn‘g Gounstyemm.
| Aggradstion of the valley with the lower beds eof valley £ilt of
altuvisl elays, silts and coarse sands began with the rise of the Flundrisn Ses
(Pirmsn, 19664, p.S). The coarse ssnds - revealed st the bhase of the riverime
sequance im the Chowills ares nerth-esst of the map aves - sre called Nowomsn
Fermstion. This wes followed by re-working of Wosrinen Nevmstion aad erosiom
~of previcusly expesed Tertiary sedimests to forn the red - brewn Banyip
Send and the yellow Nolincsux Sand. - The Bunyip Ssad eccurs at Rochia and mear
Swsn Reach overlying sediments of an older valley £i11, prodadly iuelmnu the¥fartangan *
Beds C'4 dated:at 6020 ¢ 150 B.P. by Tindale (1957, p.55).
Avay fmntho river, dmleiﬁaﬁoaeftho dune unds';lﬁ rise to
coarsely tebulay 1iwy wu-uxstim uma the lower y!ﬂse of the Bunyip esd
mxm Sands.
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The Bunyip and Melinesux Sands were later overlain by the upper beds
of valley £i11 which have gecmorphic expression and are assigaed to Coommmdidgal
Formation. This psrt of the riverlne sequence with geomorphic expressiea is
found upstrean from the gorge tract, and was named the “Nawait Section” by Hale
and Tindale (see Pemner, 1951, pp.81-90). As Fenner puts it; “Along the Murrsy

ver, particularly in the Upper (Nawait) Sectien, there are extemsive lakes,
kidney-shaped or irregular, relics of the old river courses, and somewhat similsr
in m'lzin to ox«bow lakes.....". | . ‘

Modern deposits in sud adjacent to the preseat stresm chamnels ave
ot differentisted from Coonsmbdidgal Fermation. The younger deposits of the
lowsr Marrasy swamp lands have been deseribed by Taylor amd Poole (1931, pp.7-43).

Recent Asolizn Deposits
mmmpsmudmxmwmmnunmzm
_sme tine in differeut cress. .Two phases of develepment are’sson in the dume
flelds eontdn!ng these units. In esch case, there is’ an older darker celeured
phase of develepment marked by soft calcarecus pipes sud s younger phase of |
development}¥hich the sands contain 1ittle carbomate. Buayip Sand is red-brewn
‘becsuse the source material was a dark red-drewn sand developed over calcrete,
Molineaux Send is yellow becsuse it was derived from Loxtan Semd, Parilla Sand
or asoliznite exposed by erosion. Molinsaux Ssnd hes slso been dsveloped from
and over pale red-brown Worrinem Formation, which is dus perhaps to leaching of
- the carbomste silt ndml of the iron oxide coating oa quarts grainms in the
oldsr formation. - |



ECONMIC GEOLOGY

Mmlugtmuﬂnefgypminthamﬁn,mmm
~of the move irportant sress occur within the map aves neay Blanchetown in the wast
" and Yenbs in the esst. The Cainozoie vocks yield road metal and aggregate for
construction. Sandy limcstones nesr Morgen and Waikerie forwsrly provided abumdant
‘building stons, but production has declined cwing to the relstively Mgh -
cost compared with othor materials.
In genezal, tho salinity of underground water risss from less tlun
3000 parts per million ir the south to over 14,000 pym. north of the River Murvay.
The irrigation areas depend slmost exclusively upon river water.
" The prospects of discovoriag oil or gss in tho srea are net yated highly.
- 'The only mineral being producad im quantity from the map sres is gypsum from
the deposits st Blanchetown Plain end Morgsn. A comsidersble remange of wock
is being quarriod and crushed to provide cosrse aggregate for concrete used in
tuilding, for irrigation chaanels, and for rosd-making by the Highways Department.
A large quantity hss been recently excavstod for the emghiinent forming the
‘approaches to the mey bridge at Kingston.
¥hes the Construction of a dam was proposed at Chowilla, a short diStames
cutside the north-east corney of the map aves, the Department of lilnes imstituted
a sesxch for large volwses of rock and fllling sand within & 50 mile redius. A
muber of new deposits were locsted znd tested, But no large scale deposit wss
found end it became sppavent that supplies of havd wvock om the scale required
for the dam could mot be preduced scommicaily from the Chowills district. Invest-
igations shoved that It would be cheaper to build a rallvay sbout seventesm miles
long from Parings to the south bank at the site and to tramspoxt granite by rall
frou 5 miles west of Marray Bridge at Kinchins Qusrry, whore large reserves of

o clrre st Hlarrcs, 1966,
rock oceur in the Monarto Cranite. /.\Blissett, 1970).
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Table 2 ~ Economic Minerals sand Rocks

Ecenenic deposits in the area sre shewm on the foilewing
stratigrsphic table. tnits -m-mmnmmu age.

gyram § dunes velated ts
gypsiferaus YAMBA FORMATION.

Alluvisl grevels, saads, cleys.

tolinenx Sand

Yeuda Fernation

Mnaq Seoil

. Possil sell. mmm

platy carbonates formad in
older formatieas.

Fossil sefl, Hard massive
wodular snd shest calcretoe.
~ Calcrete at base in
nizy plases.

Thin fessilifereus dolomitic
1iscstens. A

Clays, samds. Siliceous sad

calearecus nodulss in places.
Incluwidad limostome lenses.

Chowills Sand

Waterials

S T i

Cypsom.

Fime aggregate
{ssnd); clay.

| Gypsum; alumits

Coazse sggregate.

_Coarso aggregate.



MESOZ0IC
JURASSIC-
CRETACEOUS

UPPER
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Karoonda Surface

Fossil silicified soil prefile
on older formations. (Silici-
fied limostons at Sugaxr loaf -
B!n)cte. may bs of equivalent

Parilla Sand

Hstusrine “oystsr" bads inter-
bedded with sands.

Loxten Sands

Nannam Forsation |

Rommprk Beds (Concesled)

(&nenld)

(Concealed)

Ksnnantoo Group
Altered siltstome and
greywacke.

Fine aggregate.
Building stene;
coarse aggregate.
Building stome;
Aquifer.

 Aquifer.

Building stome;
conrse aggregate. -
Aquifer. -

Building stone;.
toarse sggregste.

Aquifer.

Potential reservoir
for hydrocarbons?

Petential reservoir

for hydrocarbens?
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TABLE 2

STRATIGRAPMIC ROCK UNITS OF ThE RENMRK 1: 250,000 AREa

Age

Rock Unit

RECENT
Sheli from layer C
above river level in
the Tactangan Beds
near Swan Reach is

Lithology and fossils Thickness

Coonambidgal Fermation
Afier Coonambidgal Creek,
New South Wales

C14 dated at 6020 +

150 BP. (Tindale,

Stratigraphic relationships

Remarks

Clays. silts and sands, light grey
alluvium. E. camaldulensis an
fresh-water mussels

Atleast 15 m

Deposits of modern streams not
differentiated. Overlies Mono-
man Formation. Tartangan
Beds of Tindale (1957) cropping
out at ground surface near Swan
Reach not differentiated

Upper valley fill. As used herein,
restricted to riverine deposits
with geomorphic expression
in the Murray River tract and
adjacent stranded deposits once
connected

About 6-9 m in jumbled
(parabolic} dunes, but
venesrs old erosional
surfaces with local
reliet of 30 m or more

Veneered by pale grey leached
sands in many places, not
separately identified. Overlics
Loveday Soil, Woorinen
Formation and older units,
Stratigraphic position similar to
Bunyip Sand

Found in the Murray Basin and
other southern basins between
the aeolian Semaphaore Sands of
the southern coastal margin and
the red brown inland acolian
dunes. Occurs as longitudinal
dunes trending west-cast, and
ntorthwest-southeast, as jumbled
dunes, or as a capping on
Woorinen Formation

Variable, but up 10
about S m

Overlies Loveday soil Woorinen
Formation and older units.
Stratigraphic position similar to

Molineaux Sand

Found in the Murray Basin .
adjacent to the Mur.ay River
and north and east of the
Pinnaroo Block. Occurs as
dunes or as a veneer on
Woorinen Formation and older
units

About 15 m near
Chowiila

Up 10 8 m in dunes

Underlies Coonambidgal
Formation. Uncenformatly
overlics Loxion Sands near
Chowilla and older sedimants
downstream

Lower valley fill

Older than the saline crust of the
ephemeral lakes. Yamba
Formation is correlated with
St. Kilda Formation on the
coastal margin. Aeolian layers
are inter-bedded with quartz
sand at the top of Woorinen
Formation in some places,
Some inland deposits are
derived from older crystalline
gypsum formed at the end of
Blanchetown Clay time

Occupies playa lakes marking old
strcam courses running through
the lowlands northwest, norih
and northeast of the Pinnaroo
Block. Acolian gypsum sand
and off-white weakly cemented
flour gypsum of the dunes over~
lies or is margina! to gypsiferous

of Yamba Formation

1957}
RECENT Molincaux Sands Quartz sandd.  Pale yellow upper
After the hundred of layers averlie dark yellow
Molineux, county Buccleuch, Iower layers with soft columnar
South Australia carbonate nodules
RECENT . . Bunyip Sand Light sed~brown quartz sand,
The sand is being . After Bunyip Reach, near Two phases occur: the older
activelr reworked in Chowilla homestead, coumnty contains soft ropy or columnar
places at the present Hamley. Firman (1966, p.'s, carbonate nodules in some
time 1967, p. 175 places. Remains of aboriginal
man common here and in the
underlying Wourinen Formation
RECENT Monoman Formation Coarse-grained quartz sand,
Age of base Afler Monoman Creek in the ?Reworked Loxton Sands in
wncertain.  Sub-fossil Mourray River tract near the type area. Sub-fossjl plant
from near the Chowilla, South Australia material. Nototherinm s,
contact of Coonam-
bidgal Formation and
Monoman Formation
at Chowilla is C14
dated at 4080 + 100
BP, (Firman, 1967)

RECENT Yamba Formation Gypsiferous clays and gypsum-
After Yamba railway siding quartz sand mixtures, associated
on the Murray B idge- with crystalline “seed”” gypsuin
Renmark railway and off-white powdery “flour’’

gypsum of the samphire flats
and bordering dunes

Upper PLEISTOCENE Woorinen Formation Fale reddish-brown quartz sand

After the township of
Woorinen in the nundred of
Parilla county Chandos

] Jtoém
with carbonale occurs as soil
layers in most places

Overlies Bakara Soil and older
unii:. Probably near top of
Pooraka Formation on the
western margin of the basin

In the Murvay Basin, and in a
similar inland position in other
soul basins. as
cast-west longitudinal dunes

MIDDLE PLEISTOCENE

Bungunnia Limestone
Afrer Bungunnia homestead
about 16 km north of Morgan
on the Murray River

Thin-bedded or flagey “lime-
stones’” ar *“marl®* (micrite-
flaggy or banded), oomicrite,
oolithic algal biolithite, calci-
lutite, ?dolomitic and containing
ostracudes (Firman 1966, p. 5)

Variable up to about 3 m

Overlies loess, bedded gypsum,
Blanchetown Clay and older
units, Overlain by most
younger units, except Murray
River sediments

Occurs cast of the Cambrai
Plateau, that js, east of the
Morgan Fault line scarps, and
wesl, north and northeast of the
Pinnaroo Block

Lower PLEISTOCENE

Blanchetown Clay
After Blanchetown on the
Murray River., The name
follows the informal usage of
Spence (1959)

In the Chowilia-Morgan area,
the Upper Member is greenish-
grey sandy clay with some thin
micrite Ienses and thin beds of
quartz sand. Siliceous .
septarian noduies are found in
some places. The Lower
Member is a red-brown and
green mottled sandy clay, The
sequence is more variable in
Victoria and New South Wales.
Fresh-water fauna

Up to about 21 m in
South Australia.
Thins to the west and
thickens to the east

Overlies Jate Pliocene deposits and
other Fertiary sediments.
Underlies Middle Pleistocene
calcareous deposits including
loess, Bungunnia Limestone and
calcrete pans

Thickest sequences are east of the
Pinnaroo Block, particularly in
the Loxton Basin

UFPPER PLIOCENE

MNorwest Bend Formation
After Notwest Bend on the
Murray River. Described by
Tate (1885, p. 34) at Norwest
Bead Station

Pale grey, brown and yellow
quartz sand, calcareous, fossili-
ferous in places and containing
oyster beds which characterize
the deposit.

About 6§ m, but . >n
eroded

Qverlies Morgan Limestone and
Mannum Formation, discon-
formably on the western margin
of the basin. Overlain by
Pleistocene to Recent deposits,
mainly Blanchetown Clay

Occurs in the Murray River
and on the western margin o
the map area as far cast as
Waikerie
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Age

Rock Unir

UPPER PLIOCENE

Age given is for area

described in this
report

STRATIGRAPHIC R

Lithology and fossils

4
4

GCK UNITS OF JHE RENMARK [ 250,000 AneA-—-rontinced

Thickiess

Strarigraphic relationships

Remarks

Parifla Sand
Atter the town of Parilig, in
the hundred of Parilla,
county Chandos

Light grey, pale brows: und pale
yellow fine to medium-grained
clayey quartz sand with thin
beds of olive sandy clay near
the top

About 15 m in the
locality

type  Overlain by Blanchetown Clay

and younger units. Underlain
by Loxton Sands and older
units in South Australia,
Grades laterally into Norwest

Widespread in the
Can be tracad in
far upstream as Hyah in
Victoria.  Thickest
accurs in the Loxton Basin

Bend Formation near Kingston-

on-Murray and is equivaleat in

part to that formation

Murray Basin.
cliff sections as

sequence

LowER PLIOCENE

Loxton Sands

After the township of Loxton

in section 118, hundred of
Gordon, county Alfred

Red and yellow coarse-grained
micaceous quartz sand over
fine to medium-grained
micaceous quartz sand,
calcarcous and fossiliferous
with shell beds near the base

Lower PLioCc NE

Bookpurnong Beds
First describad by Howchin
(1929, p. 168). Section i,
hundred of Gordon

15 m in the type section

at section 118,

hundred of Gordon.

Overlies Morgan Limestone in the
west of the map area, Book-
purnong Beds in the northeast

Over 30 m in the east,
less than 15 m in the

northwest

More-or-less comtinuous in the
castern part of the map area, bt
thin and discontinuous in the

west

Carbonaceous and glauconitic
marls and micaccous sands,
Richly fossiliferous with
abundant mollusca

About 3.6 m in type
section, but about
5 m elsewhere

Overlies Pata Limestone. Under-
lies Loxton Sands

Occurs subsurface in the south-
east quadrant of the map area

MIDDLE MioCeNg

Para Limestone
Section 377, hundred of
Gordon

Pake grey bryozo_al limestone,
fossiliferons with abundant

About 15 m

-+ Underlain by Morgan Limestons,
A glauconitic m:-1 separates
these beds in places

Subsurface in the southeast
quadrant of the map area

LowER MiocenE

worm tubes
Morgan Limestone Yellow bryozoat limestone.
After the township of (Hard yellow banded with

Morgan. Described by Tate
(1885). Type section 6 km

downstream from Morgan on

the cast bank of the Murray
River

Cellepora, and soft bryozoal
members have been described),
Fossiliferous with a rich micro-
fauna

Greater than 28 m in the

type section. More

than 15 m thick near

Nadda

Conformably overlies the Finniss

limestone is intarbedded in the
type section

Clay with which the base of the

Occurz throughout the map area:
Crops out in the west, gub.
surface in the east. Has a Marly
lens (Cadeli Marsl Lens) about
36 m thick by 275 1 lon. 'n the
type section

LowWER MIoCENE

Finniss Clay
After the hundred of Finniss.
Type section is
hundred of Finniss

Grey-green and brown clays,
poorly fossiliterous

in section 519,

1-5 m thick in type
section

Overlies Mannum Formation
with a pronounced break,
Underlies Morgan Limestone
conformahiy

Crops out in the hundred of
Finniss

Lower Miocene

Mannum Fo. -ation
After the .ownship of
Minnum. Type section,
section 519, hundred of
Finnissg

Fossiliferous calcareous quartz
sandstones and sandy lime-
stones

About 30 m

Overlain by Finniss Clay with a
marked break in sedimentation;
underlzin by Ettrick Formatirn

Well developed in the southwest

of the Murray Basin proper.
Transgressive onto Kanmantoo
Group rocks

MIDDLE MISCERE TO
Urrer EOCENE

Gantbier Limnestone

Named after the township of
Mount Gambier. Type
section near Town Hall.

First described by Tenison
Woods (1860, p. 256: 1862,
p- 75)

White to cream byrozoal lime-
stone with echinoids, brachio-
pods, and with abundant
microfauna

6 m in Waikerie No. 2

OLIGOCENE

Ettrick Formation

Diachronous. . Near Waikerie,
overlies Ettrick Formation and
underlies Morgan Limestone

Represented in the map area by
light grey fossiliferous calca-
renite with minor claystons neatr
Waikerie

After hundred of Sttrick.
Type section is in No. 2 bore,
section 21, hundred of
Ettrick

Glauconitic and calcarenitic maris
and limestones

23 m in the type section,
Possibly 30 min the
Loxton Basin

Partly equivalent to Gambier
Limestone, Gradual fannal
transition upwards into
Mannum Formation. Overlies
Renmark Beds

Occurs subsurface throughoutt .he
map area

OLIGOCENE

Compton Conglomerate

Quartz and ironstone gravet

About 30 m in a bore in
the west side of the
map area

Passes upward into Gambier
Limestone in type s=ction at
Knights Quarry. Owverlies
basement and underlies Morgan
Limestone in the map area

Found in a bore west of Swan
Reach

EOCENE

Buccleuch Beds

After county Succleuch,
Type section, Coonalpyn
township bore-s. ~tion 56,
hundred Concy* o

Sheliy sand. carbonaceous cluy

About 52 m thick in
type seciion, 37 m
near Waikerie and

Overlain by Ettrick Formation,
Underiain by Remmark Beds

12 m near Caurnamont

Known only from bores
Caurnamont and Waikerie

EoCENE TO PaLeoCENE

Renmark Beds

Sand with carbonaceous clay and
lignite

334 m thick in A.O.G.
North Renmark No. I,
216 m in B.P.N.L,
Loxton No. 2

Under!il;s Ettrick Formation,
Overlies Lower Cretaceous
sediments

Found subsurface throughout the
map area

Lower CRETACEOUS

Sandstone and shale

440 m in A.0.G. North
Renmark No. 1, 96 m
in B.P.N.L. Loxton
No. 2

Underlies Renmark Beds. Over-
lies Lower Permian sediments
within the Renmark Trough
and Paringa Embayment

Found in the Renmark Trough
and Paringa Embaymeat

LowER PERMIAN

Shale and sandstone, conglom-
erate in part

396 m thick in A.A.O.
Nadda No. 1,36 m
thick in B.P.N,L.
Loxton No. 2

Underlies Lower Cretaceous .
sediments. Overlies ?Cambrian
basement rocks

Found in the

Renmark Trough
and Paringa

Embayment

LOWER CAMBRIAN

Kanmantoo Group

Meta-greywacke and siltstone,
Marble and cale-silicate rocks,
phyilites and sediments intruded
by granite

Basement underlying basin sedi-
ments. Crops out on  the
western margin of the map aren
in the bed of the River Marme
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