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9UMMARY

The Tertiary rocks of the Tarkarooloo Basin in the Lake

Frome area rest disconformably on Cretaceous strata of the Great

Artesian Basin fFrome Embayment). Total thÍckness varies from 3OO m

1n the Poontana Sub-basin flanking the F}i¡ders Banges to 5O m on the

Benagerie Bidge in the central southern part of the basin' The

sequence is divided into the Eyre Formatisn [Paleocene to Eocene),

the Namba FermatÍon (two members¡ Miooene)r and Willawortj'na

Formation (tate Tertiary - ?PLeistocene)" The Namba Formation,

resting disconformably on the Eyre Forrnation, intertongues in its

upper part with the lllillawortina Formation. Marginallyr a discon-

formity exists betwe,en the two younger Formations. The Namba Form*

tion is equivalent and simj.lar to the Etadunna Formation of the Lake

Eyre Basin" The oligocene to Lower Miocene was a period of non-

deposition" Sil-crete formed marginal to uplands during this perlodo

and probably during deposition of the Eyre Formation"

changes in clay mineralogy occur across disoonformities and

boundaries between rock units" These variations are explained

prÍmarÍIy j-n terms of climatlo changeo secondarily in terms of

tectonlsm, The clay míneral changes form approximate time markers,

assistJ-ng stratÍgraphÍc differentÍation and cerrelation in atyplcal

or lithologlcally homogenous sequences"

The Eyre Formation, of mature moderately sorted

carbonaceous crtssbedded sand and minor kaol-lnitet was deposited in

a fluviatile environment" Bralded strqams and coalescíng low angle

fans prevailed, with sands deposited in bars" Drainage was external"

The sequence fines upward, Eocene sediments being mainLy carbonacesus

silts, probably partly lacustrine" Deeply weathered rocks of the

olary Region provided sediments in the south, Mesozoic rooks supplied

the north, Channelling is more evident in the southern regionst and
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hosts uranium mj¡rerallzation" Climate was tropical to sub-tropical

withhighrainfall,supportingrainforestvegetation"

The contrasting Namba Formation is a fine grained sequence

of smectitelrandomly-interstratified-c1ay, olive and greyt with

thin pale yellow sand beds in the lower member, changing abruptly to

il1Íte¡randomly-interstratified-clay in the upper member" Persistent

beds of dolomite and palygorskite are characteristic. These sediments

are texturally and mineralogÍcaIIy immeture low energy deposits,

accumulated in a 10w relief environment. sub-environments were

lregulartY distributed.

Depositionbeganinafreshtohyposalinelakewithstagnant

bottom conditions, west of modern Lake Frome" The Lake shallowed

and broadened, becoming hypersaline, and dolomite was deposited"

Dolomite and calcite alternated as the groundwater-saline lake water

interface fluctuated" Algal mats were present" Fluctuating lacustrine

and fluviatile conditions followedn wlth regressive shorelj'nes and

river avulsion producÍng rather poorly defined cycllc sequenoes"

streams were probably deep and constantly flowlng" Incipient soil

formatlon took place under swampy conditÍons. Nextu welL-sorted fine

sands accumulated in rj-ver channels s¡El fqcustrine of,fshore bars' in

which uranium was later deposited" After deposÍtion of, more clayo a

eecond phase sf carbonate deposition occurred at the base of the

upper" member, subsequently locaì"1"y calcreted"

SedÍmentarystructuresresultingfromthlxotropicbehavlour

are common" Bíoturbation ís prevalent, especÍally assooÍated with

carbonates and laminated silt" Many beds have been homogenÍzedt

mixÍng oolÍthg with micrite mud. Bioturbatfon dÍstribution indicates

intermittent relativety rapid depositÍon"

A marine connection with the Murray Basj"n via a large rÍver
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is indioated from vertebrate evidence" Although an inland lake

and floodplain is preferred, a J-agoonal environment margÍnal to

an epeiric sea cannot be eliminated, particularly during carbonate

deposltion "

climate wa6 war.fn ternperate to subtropical, with periods

of seasonal aridíty. Gallery ralnfo¡.sst flanked rivers and lakes;

savannah was elsewhere. Consldered in relation to Australlats

latitude during the MiocenB, an expanded subtropfcal climatj"c zone

is requÍred" WJ-despread distríbutlon of similar Tertiary deposits

in Australia supports this. The change from smectÍte-degraded iIllte

to kaolinite-rnica clays in the upper Namba Formatlon and Willawertína

Formation is attributed to uplift of the Flinders Ranges, though a

simi-lar w5-despread change in TertÍary southern hemisphere oceaníc

sedtments suggests a more basic cl"imatÍc Gause"

uplift of the FLinders Banges j-s recorded by deposition of

a flanking wedge of poorly sorted green and brown mottled illitic

clay-silt, sand and conglomerate of the lttlillawortina Formation. The

fan environment of channeL and floodplain was accompanied by deposftlon

from mud flows and related transport process¡es near the ranges' A

change bo smectite clay in the upper part of the sequence in or¡e bore

may lndÍcate a marked increase in aridity"

uranium could have been intruduced at any time during the

medial to late Gainozoic¡ and takes the form of roll front sr sheet

deposits of the geochgmical ceII tyPe¡ etill actively migrating"

The Eyre Forrnatton in the southern part Bf the basjn is potentially

most productive" Gertain areas require further exploration though

very large deposits are not expected, and mlneralization is probably

restrl-oted to the margins of'the basín.
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