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LMTRODUCT IR
The sres of the Tiparrs-Moonte Military sheet (acsle j

mile to the inch) hes been mspped by the sriter during 1954+-55.

Aerial photographs on the sswme scsle heve been used as
& topographie base for the plotting of the geological data
in the fisld.

Unlike many other mopping terralvne 1o wuleh outeorops
provide & rossonsble buals for the ldentificstion of the reck
formutiion snd thedr structursl festures, the sres surveyed la
e plaip nnotlsd by Recent-Plalatocene deposits which concesl
the roeck formutionas.

For this renscn the sumerous excsvstions (dams, underground
tankss road metal quarrians, prospecting pits, shaftas and so on)
wore the chief sources of geolegical information,

The primary purpose of the present survey wes to estasblish
eriteria for the geologieal clessification of the sres with
special raforence to the seareh for copper.

Pros tils view polot the s'il snd subsoll were forsetions
of special interasct.

A soeries of mips covering the subject hss been compiled.

The sres sarveyed ila locsted in the south-weslern portion
of County Dely snd covera Hd. Tiparrs, the southern persicos
of Hda. Wallsroo and Kadius sod the westorn portions of Hds.
RKulpara end Olinteon extending freom north Lo soath sbout 20
2iles and from west Lo ecast sbout 50 =iies.

Three msin physlegraphie units canbe reccgnized in this
arass .

1. Ihe Kadinag ~luin (pletesu) Ls charscterized by & gentle
slope to the nerth-~west. The elevetion 1z limited approximately
by the LOO-5C0 ft, surface conteur sbove mesh soa level in the
southecastern portion wnd by the cosstul line with the 100-150
feot st the north-west with grodienta rauging from esbout 0,005
to C.001. |

While the surfuce drulnege s genoraliy liwited end there

is no defined drelnsge system, e oumber of deprossions, swemps



Fig. 1. Moonte Bay cliff ( General view
Cambrian rock in the foreground "Basel"” clag and loessial

silt with the travertine lsyers in the upper section of
the outerop.

Fig. 2. Moonts Bay clitf ( close view)

"Besal clay (in fhe foreground) and overlyi g loessial silt
with travertine,



and sessonal lekes secumulsting loeal run-off Luve besn recognised
and mepped (see naps)e.

2. Ihe Riparras Loegaianl Plailn ts undulsting countery with
well-developed seolism sand-allt ridges slte neting with
intradune depressions, the ridges sometimes rising 30-40 feet.

The trend of these sandridges is generally uniform beling
ehtefly in & "WW=E0E direction.

The surface contoure at 500 feet at the south-ssst portieon
of the srea and 50-100 feet nesr the shore line determlne
the rence of the alevstion.

Extending wegtwards the Tiparra Plein reduslly chonges
into the busek shore duves.

3« Ihe Jiill Country is in the Arthurton srea and the
asatarn portion of the sheet,

This is @ responsbly well dreloed sres with the numerous
salients indicating its complex physiegrapulesl development.

The highest elevation is found in the vielanltly of
Arthurton totnahip whore the surfasce contours of 700 feet,
800 foet end 850 feet are concentric in shape.

It is notsble that wiaile Custernary sllavisl deposits
cover sll of these three aresa the type of soil sud subssil
formation ol eseh i quite distinctive.

SIEATIORAHXY
Laaternery.

Recent

1. Jeach sand and relsied Bagk giore duasel
1« Waite-grey cenrse silicesus send ususlly with eomuinuted
marine shell fresmenta; wind blown ssnd up te 30 feet 1o
thlckness forms back shore dunea asurly all aleng the coastel
line; & travertine bed occurs in this sand (n places.
2, Orey-whitish highly consclidsted csleaveous (travertine)
erust often porous s waell developed in meny portions of the
Qoltrl besech.

11. Gunnps surgh s0d logoon Goesltss

l. Orey seline losm often ssvectinted with Strsvertive,



Fig. 3.

Section showing the reletionship of the travertine crust
to underlying loessiael silt and "basal” clay oo

sllt wlth the traverttno'cap. 'Bnaali-

Pig. L. Loé ;
in tho lower section of the profile,
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2. Alluvial clsy secumulsted along the creek beds and
the local depressions io the hilly portion of the country.

R cent-Pleistocene

l. BaLf gslcarecus gilt (loessisl drift) often cupped with
podualer snd tobuler travertine. The lstter is not anifors:
it varies from round limey fairly loose ecalcoracus scousdle=
tiong o fow willimeters in diemoter dispersed throughout
silt lesyers te highly eonsolidsted agregetes still round in
shepe (nodules) often meny inches in dismeter snd further to
& mesalvw consolideted layer eof travertine limestone,

The illuvial trevertine horizons esre very common in
eslearecus silt az frequently obaerved in numerocis road cuttings

The colour of the travertine is pensrslly unifors,
chlefly greylash=-aohite but ﬂbé&ﬂh blue wnd blaca nodales often
ogceur slse.

The tuickness of the travertiue veries conaldersbiy from
8 few iochos to L=5 fest.

Dowawords, the ball csleareocus ailt Ls subutitated in
places for reddlish-brown cslcsrecis silt, thut cso be termed
“terrs rosss”. The section cbserveble 1o the ases cliffa b
Yellaroo chere “"terrs rosse” overlies Terticry liwe.ione is
20688 in tructive 1o this reszpect.

Figs. 9=14 show the struciurs of Lhe trovertine bed
and its relationship to the usdarliylog eilt.

2. Caleuraoug Line-arsined sund end send dunes cemprising
appor ("recent”) grey scnd up to 5-6 feet in tulcknosa end
lower ("0ld") rediish-yellow ssnd ususlly L=~5 feet in thickness.

Fig. 15 shows the succession sa obecrved 1n the road
eutting slong the =sin Heonte~Heitlend roed.

Je Gragish=shite “"shelly" trovertine is sesovisted with
Legoon dep-sits in pleces the thickness of which 1s usunlly
as much sa 3-4 feet.

Tuls bDed conslsts of »4rine shells coemented by travertine

1p s0l4d meam.

It is sesumed that thio mnres has bDean encroached by the



Pig. 5.

Section showing the contact between "basal" clay and
the overlying travertine bed.

Granite - aplite ontcroE-
just below "basel" clay (granite in sessocistion with the
blocks of trevertine is seen in the foreground).

Fige 6, Calcareous scems in the upper section of "basal

" clay
underlying the lower travertine bed (Moonta Bay) ?closo
view of FPige 5e)




see (?0sborne ses coast).
lertluxy

(?) Pliccene

"Buosel” clay. This is red (ferrugluous) compsct pluatie
clay with some greyish-green puiches lo p sces radunily
passing into an ochreous, reddish~brown and vellowish clay.

The thickness of "busal" clay veries fros 5 feet (Mooonts
Bay = Port luékts srea) uap to 810 feot (Minersl lesase Wo.
1046, voonta ulnes). _

Thls clay le gonersily widesiread in the xnu--lo-"?:
sros, but 1t seems that its morphology snd probubly gencsis
are different in the vurlous seciions of the sres surveyed.

Figs. 1=6 1llastrete the occarrence of “basal” clay snd
its relationship to overiying formstions in Noonts araes.

{?) Miocene

Ligegtone. This is o yellowish-bufy snd white consolideted
bed snd is highly fossilifercus. ©me of the most imporiasnt
sections Lllustrating the texiure of the limestone bed &nd
ita relationship te the overiylnz “usrteroery succesaion la
axpouesd ln. the  ‘allsrco clifis.

Bodulsr coneretlons slteroating with clay metsrial forae
the ugper sccilon of this formutieon #ulch overlies messtive
layers of fosallifercus iimeatone.

In the querry locatad ot Ject. 68, Hd, Ksdlpoa, the
Tertis'y limestons 1s msasive sud 1s widely used for butllding
parposes slthough relgtlwoly aoft clayey putches sre not
unzsual.

Gonerslly the Tertisry ligestone occcursin the aree surveyed
only se remosnts espping the underlying Cembrian Cormution.

Tula faet must be tbken into sceount when the compiled
maps ars e-nsidered,

The thicknese ef Tartiary limostone 1. unkoown but 1%
is presumed to be sbout 12 fest st maxinum.

Fig.8 shows the Tarticry limestone sod overlylng “terra

ropsu” loessial snit and tLravertine csp &8 obssrved in the



Fige 7. 8ection showing brown calcereous soil, nodular and tabulap
trovertine end Cambrian quertzite (Hd., Kulpara).

Fig. 8. on showingltravertine cap,Zloessial s1lt%,

Rosa"y L4 Tertiary limestone ( /slluroo cliff)



#allereo cliffe.
Guabrian

Limggtong forms the apper section of this eystem being
well expesed 1n the Fallsroo eliffs sod slseshere on the
enitern mergln of the cres surveyed.

Thie 15 medius te derk grey bighly consoliduted finely
erystalline dolomitic limestone and balff coloured
eryptocrystsl |ine snd clsyey limostone, which 15 often
ferruginous.

In pluces Tinely crystalline limestone ia in contaect with
wusrtg~felspathie assndatone.

Fig.16 shows s section of Conbrisn llumestone ss observed
in the rellwsy catting st “allsroo.

Thers are no more sutceropse in the arss survayed, but
the chips of lime tone from the vumerous exesveiliocons have
been indentified in the field snd by subsejuent petrolejgicsl
exsminstion,

Qunrtzites Tois 12 @ highly fer-uglnvus (when we.tuered)
ciltly r@t-p-r qusrtsitie aahdaSQno troversed 1m ploeces
by finely crye:siline caicsrecus velns. Im cuterep (Port
flughes snd elsevhere) the jquurtzite bed of brownish-yellow
solour 1a char-etirtall by current beddlog and She pressnce
of pebLles and othar ¢osrsd-gruined m=torial

Cooglogerste (quertsite-co.glomerate) 1s the lowest
forastion of the Gembrian systesm. lzhll rounded snd subsaguler
pebbles of various yock types (uredite, slate, jusrtzite, juarts)
#nd of different sizes (the bigyest sre 3-i ilaches in dlsmeter)
are numercus io 2 g» ndmass of the 1u:rtlltc-c.agla-orat.-
laysra. Numereus Jjoints Lraverse the couglomerate bed.

At Pert ‘ughes conglomarate unconformably everliles
Pre=Cembrian roek.

ErezCanbriog Complax.
dedinants snd Matgsdedizenta.
Thego sre reproscoted by slete, (usrtszite, juarta sehlast,

mico sehlat, phylilte snd sltared iimestone wuleh form the



Fig. 9. Travertine cap snd underliying loessisl silt, Huge blocks
ot travertine in the foreground.

Fig. 10. Section showing a variation in morphology of the tr.ve tine
ved. (Cape “<lizebeth, Ha. Tiparra)



Pig. 11, T buler travertine upon loessisl silt (Cape Hlizabeth, Hd.
Tiperra)

Pig. i2, Travertine bed ( close view) (Moonta Bay)
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bssenent rock of the sres curveyed. o far cen be

judged from the axsminstion of tho specimens collected
from excavations the pocks sre detnse, fer Lginous, and grey
in colour, often of jquartzitic lteiture, bui slse sometine »
fidely divided sericitic shsles or eilicecus clay slete.

Pia—cnabrtnu nete-sedinents sro (ntergected in the
gouthern portion orf the area by nuamorous gronite-aplite
ond pegmstite dykes. A granite inirusion has ceused the
formation of gnelss in plecca. |

Junsous (intrusive) Reek - porphyry and grenite.

In the MHoonta sares there occcars & dark-bDrown %o
redéish-brown dense porphyry. According to R.L.Jsck*she
studied this rock in detall there are both: felaitie
and porphyritiec types preszent. In the latter feldaper
phenccrysts ere present.

Orsvite-splite s found Lo the Moonta Bay-Port Hughoes
aros along the beach. The dominant ¢ natituente of tals
rock sre alkali=folepar (wicrocline, orthoclsse) und %0 & lessd
extont slbite, when se.thered, grains of feldsper sre
comp letely ciioriod into slusino-silicete materisl wingled
with hydrated oxlide of iron. Jericitiec meterial derived
from former ferro~segoesium winarsls occurs ss interatitisl
pateches to felsper and quaris.

Cunrse~graioned nilcrociine granite consisting of wmicrociim
orthoclasse, slbite, (uarts, bDlulsh-green hornblende sad biobtit
12 found ewong the chips from the excevation nssr Angery.

As hes been neutioned the ar~s murveyed does not provide
sufficlent g#cloglecal deim for the intarpratstion of the
struectural features.

It can only be sald the Pre<Casbrian highly weathered
senlst w leh ocutereps st Jort Hughes strikes Hi=J3i snd dips
60° to the NS,

Usmbrian rock ot Lhe sene point Liss horisentully while

at Varburte Polat @ gentle felding in tuls rock (sirike Ni-

R E s T et oI UY

3.A.Geol.Survey Bull.No.5.1917.




Fig. 13. Nodulasr travertine typicsl for the road metal jusrries in the
srea (Hd. vallaroo)

Fig. 4. BSection showing shsallow travertine in the area of lsgoon depo-its
(cape Elizebeth, Hd., Tiparra).
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The »ost representative » ll=sabasoll section recorded
st the Moonts Bay - Port lughes cliff provides the following
dote (from tue top Lo the bottom):

le Travortine Cep. Thla 18 8 coapact and pertly nodale=
structured sedimecnt consleting of secumalutions of fine~groined
esleium-carbonste, limonite snd clay with & subordin te smount
of detrital juarts.

The reck has evidently been formed by the precipitution
of lime in sita. Thickaness ~ 7 rest.

2. Buff loesasial silt. This conalsts of u fine wixture
of calcite, clay uste isl and limonite, throughout whlech
occur rather woll-rounded greina of jusrtz snd small emounts
of raldspar.

The heavy medium sepsretion of thls sauple hass shown a
greast varlety of accescory minersles. Io order of sbundance
these aret: green saphiboles (horablende, activelite), faru-r;.
toarssline, sircon, rutile, iron minerals, sndelusite,
stourolite, uulmté. mnué. hypersthene, diopside, spinel,

epldote, zolaite, titenite, blotite snd chlorite. Tulcknese=
8 feet. |

5. Trovertine bed. Thia is & frisble highly forraginous
ell,bculcaroonb- jasrtg~sandstone. The heavy aloorel constite
uents nre similar to those montioned for layer 2. Thicknese-2
feet.

he Clay bed. This is ferruginous, snd in pleces highly
eslcoreous clay enclosing » gret desl of clostic aate 1lal.

The latier cun be seen as well rounded or subsngular graios
of quartz effected b ' strain and in less ssount, relaspor.

S« "Busal™ cley. Tuls is 8 completely westhersd and
Wighly ferruginous roek consglsting of clsy minersls (sontmorille-
onlte group)s Juerts and smail swountas of slkall=tfelspar with
8 few gratos of plagloclsce,. UHome graine of datrital msterisl
iﬁc rounded outlines snd irregulor extinction due to stress.

The minerals observed Lo an heavy fraction of tola sediment



’lg. 15 L]

section showin
loessial silt (

g relationship of seolisn (grey and yellow-reddish) sand to unde "lying "soil" travertine
Road cutting, Moonta = Msaitland Main Road).

and



ere identical with those mentioned ander 2. sbove slthough
there is sliight varistion in the percentuyge coontent of some
constituentas. Thickness - 5 feet.

6. Orsolte-splite. This is & weat ered snd oxidized
rock conglsting lsrgely of slksli=felsper (microeline-microper-
thite, orthoclese) snd in less smount-slbite, uinerals forming
approxinstely 65 per cent of the rock. The greins of felasper
sre cloudy or nesrly opaque due to the Ligh etste of alteration
(keolinizstion), % ome grains of felspuer are conplately converted
tote aluwino~silicste meterisl, mingled with hydrsted oxide of
iron. voerts is in gubordinste smount, the yrains belng visibly
effected by atrein snd stretched ocut In & roughly parallel
direetion, occurs 1o smeller  wntities.

3 rielte matorial, dorived from former Terro~magnesium minorals,
oceurs su Loterstitial putchaes.

The heavy aineral constitnents of this rock are julle
diestinciive from thoee previcusly deascribed. The principal
seceasory of the graanlte=-splite is a very altered dork-greyish
veiety of sdrcoms sssoelsied with erystsls of drytolite.

Other gccessory minerals are limonite, hemsstite, barite and
blotite.

Mre. Ae. ¥, dWhittle, the Depsrtmental Chief letrologist,
puggeats™ thet s eompsarison of the result of the exa: . nastion
of accessorlies of the sedimentoary rocks with thoass of the
grenite-aplite indicstes thet the latter 1@ not the souree
of the ovarlyln: sedimentsry meterisl, frou which 1t i»
implied thet the asndy-clayey formations sre sllogenic in
origin., The suphiboles, blotite, jurnet, sndelusite, sillinmenite
kysanite, staurolite, apivel, dlepaide, corundum ete., ildentilied
in them ere deriveatives of contact-wetasorphic recks or
eryetaliine achists which must be considered as scurce of
the subsejuent sedlsents.

The travertine or celcsrevus clay cunteing the saxe

spsoclation of heavy winersls «s the ssndy clay so thot it

* petrological Report (11/1/55)
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may be suggested that Lhe two sedimaents have been lald down
in & sisllsr environwment,

Elgld work
It seg=s roasonsble $o belleve that "basal™ clay hes s

direct besring on the problem of the ssurch for copper in the
sres survayed.

As the deta presented in Luls report indiceie e veory complex
relotionsbip of s il and subsoll to the underiyging reck
forastion, it appesrs necesscry o cerry out o detailed soll
study from the view polnt of ite serpuologys physiesl
propertiss snd chemical composition,

The ares of this investigotion hes beaen oatlined on the
“"progpecting Wap" sz the "epproximste 1imit of the ares of
intarest™,

The field work ond sasocicted lsborstory study must comp=
riset

ls A description of the relief snd micro=relierf of the
arosi the gredienta, length snd shepe of slopes (Af sny) snd
thelr psttern.

2. The wcter regime of the uwres Qnd the fowtures caused
by erosion and sceamulatien of the a.1l materisl.

Je The ocecurrencd of Lthe Lravertine crust, its thicknesa,
texture, relssion Lo the underiying end overlying members
of wsoll prefile and the relstion to the locul relief.

L. The sinking of soil pites ond auger holes in & grid=-
1ike psiteras for the purpose of cbtaining soll pr.files. The
depth of soil pits sould be between 10«15 fect.

5. Gaupling ond degeription of soil units.

6. The lbboratory inves:i stion of phyuicsl properties
(binpculsr exsmination, clay fractions, uniformity coefficient
etc.s) potrology of the tpavertine formstion, light and heavy
ninoral, ond chesliesl propesrties of soil (less on ignition,

loss on acild tre tment, exchungosble wmutel (one, X-rey

 exewinstion,chenteal composition).

L



Fige 16. Combrian Iimestone at Wallaroo.



It 18 suggested thet the cobait, nickel snd coppor
content of the scil snd subscil and the ratlio of these
elesenta must be Saken ss e lesding criteriocn in the
senreh for copper in this ares.

As 1t hes bean well estubiished (Persusn's geochenmicsl
school) there are the following retios of Co 3 Nl 1 Cu

in some Syplesl aoll formationa:

1. Light-chestnut seil Co ¢+ N4 3 Ca
0=5 em horiszen Ay L: 51 1.2
30=35cm R 13 33 L6
60=650cm . B 13 2.7
110=115em - e 1L 33 2.2
2. Red-brown soll
0=5 em horizom Ay Ls: 93 0.3
§5=50cn » Ay 1: 9 31 0.7
100=-105¢m " By Lt 81 0.8

3. Krasnoszems
(the type somewhst siwilsr to cur "basal" eclay)

0=10 em horizom A L1 2.7 ¢ 2.7«
LO=50 em . B 11t L4e6 1 8.0
90=100em ok . 11 b3 113

From these figures it eppesrs that "krescosome”, which is
morpholozicslly ldenticsl to Kedina-Moonts “"basal" clay 1s
Lthe moet faviarsble sull fermstion for the . ccumulstion
of einor perticularly in its lowor herlzona.

77 CARAaree—
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TQPQGRAPHY

The landform is very mature, but modified by a widespread
aeolian veneer. Relief is gently undulatory and the surface is
smooth (no micro-relief). On aerial photographs the major topo-
graphical features of the area dare seen t0 be ancient fixed sand
dunes trending in an E.S.BE. direction from the coast. However, these
calcareous sand dunes are so subdued in form that few are recognisable
from ground level. The elevation at Moonta railway station is 89 ft
above Low Water Mark, Port Adelaide, and few features in the area

. rise more than 30 feet above this.

Surface dralnage is- not conflned t0o any regular channels,
but water does tend to accumulate in shallow depressions during the
rainy season. Subsoil drainage is impeded vertically beneath the
aeolian mantle, but it is unrestricted laterally.

: Originally the vegetation was predominantly mallee, but
only roadside remnants are left, most of the area having been cleared
to provide fuel for boilérs during mining activities and now sown to
crops or pasture.

SOIL PROFILE -in e, ov (wherdawne. 7

The soil profile is complex and.can be divided into at least
four genetically and morphologically distinct units.
) T i (a) .The upper unit cbmprises a layer of travertine limestone
rubble and marl 2 £t to 7ft thick, overlying terra rossa clay 1ft to

‘ 4ft thick with sometimes a sandy base up to 16 inches thick. This

unit is of aeolian origin.

(b) The next lower unit is‘é piastic red-brown.clay with
a high sheen and a coarsely pritsmatic structure containing well roundec
t0 sub-angular pebbles and grains. This is considered to be of mixed

TQ 7 fluv1at11§ﬁr lagoonal origine
Pady

2 ay{so“(’c" .
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(¢) This next unit consists of red-brown clay with a finely
prismatic structure and frequently ‘containing small bunchy nodules
of iron ore and sub-angular fragments of ferruginous rock (weathered
“porphyry?)  The top section of this unit often contains angular
fragments of rock, mostly of Moonta porphyry. It. is thought that this
~unit represents colluvial material superimposed ‘on one or more remnant
fossil lateritic soil " ™"B" horizons. S

_-(d)A_The;final unit, intimately associated with bedrock, is
an irregularly prismatic red-brown and grey particoloured clay. This
is a residual-.-soil derived dlrectly from bedrock, the acid Moonta
porphyry and klndred rocks.

: If anything can. be resolved from the controversial state of
pedological opinion as to the nature of ‘a typical lateritic soil
profile it would appear that units (c¢) and zd) could be considered
together as one such profile w1th a colluvial overlay.

PROBABLE ORIuIN AND Aum O“ L‘QI.L; UNITb

: AA study_of pedological literature .indicates a general
acceptance of the idea that lateritic soils are formed in humid
climates on peneplaln areas under conditions of excess so0il moisture,
thus indicating poor drainage -and an elevated water table. The

ironstone nodules associated with such soils seem to require periods
of intense dehydratlonralternatlng with the humid conditions for their
best development and whilst they are common to many laterites, their
absence or sparseness does not invalidate the diagnosis of a soil as
lateritice The typical lateritic soil is formed by intense and
prolonged chemical weathering during which organic constituents are
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reduced to carbon dioxide, silica is leached and iron and aluminium
become concentrated in the form of hydroxides and clay minerals.
" The characteristic colour is red-brown. .

There is also general agreement among pedologists that
mottled clays, such as unit (d) above, are formed in the zone of
a fluctuating water table. Since the present water table is some
50 feet below the surface a depression of about 40 feet is indicated
since the lateritic soil was formed. ' ’

The alluvial material represented by unit (b) has undoubtedly
resulted from prolonged and repeated water erosion and preliminary
heavy mineral studies suggest a distanft source fdr at least some of
the material. ' : ' .

A stereoscopic study of aerial photographs of the Moonta
area coupled with in situ examination of the ridged areas so indicated
leaves little doubt that the travertine limestone of this area is of
aeolian origin. When the desert-type dunes of Yorke Peninsula (as
distinct from the littoral dunes) are plotted and compared with
those on Eyre Peninsula it is seen that they have the same general
bearing, configuration, and spacing and therefore are likely to be
contemporaneous. This plotting also reveals that the southward
limit of these dunes is a little south of Cape Elizabeth and this
limit is seen to coincide with the southern limit of a broad shallow
submarine sandbank in Spencer Gulf delineated by the 11 fathom (20
metre) contour, projecting as a salient from the eastern shore.

It is therefore suggested that the principal source of the calcareous
-sand of which the dunes were formed was the bed of Spencer Gulf,
exposed during a emstatic change in sea level resulting from one of
the Pleistocene glacial cycles. '

A study of Admiralty chart soundings reveals the presence
of a submarine bench at a depth of 14 to 15 fthms \25-27 metres)
below present sea level, a bench which coincides in depth with similar
benches throughout the worlde A still-stand at this level during a
cycle of emstatic variation in sea-level would have -exposed a land-
bridge across the Gulf. Since the prevailing wind at the time of dune
formation is clearly indicated on aerial photographs of Eyre Peninsula
as having comé from a W.N.W. direction it is highly probable that
the sandbank referred to previously was itself derived from a source
further west and that the dunes on Yorke Peninsula were not only
contemporaneous with those on Eyre Peninsula, but also were once
continuous with them.

Finally, an inspection of the low cliffs of Moonta Bay
and a close study of the contours of Yorke Peninsula both indicate
that these dunes are younger than the 60ft.(18 metre) emerged beach
of Xeuner (65ft Reedy Terrace of Tindale. See accompanying subdivision
of Upper Pleistocene and Recent), since they cover it, but they are
truncated by the 30ft beach (29ft Woakwine Terrace of Tindale) and
are therefore older than this. This places the dunes as post-Monastir-
ian and pre-Ouljian in age by Northern Hemisphere nomenclature, or
post~Reedy and pre-Woakwine in the Southern Hemisphere.

It is here postulated that the older lateritic soil profile
was developed on the peneplain remnant that is now the northern half
of Yorke Peninsula under the influence of tropical to sub-tropical
climate and an elevated water table at a time when sea-level stood
about 60 feet or so higher than at present. Whilst it is recognised
that an elevated water-table does not necessarily require a comparable
rise in sea-level, the converse does apply. The Monastirian inter-
glacial stage which reached its maximum around 150,000 years before
present (B.P.) fits these conditions in every particular, as well as
predating the period of dune formation.

It is highly probably that intense pluvial conditions preceded
the onset of the subsequent Wirm I (Margaret 1) glacial periode This
would have resulted in the regeneration of ancient river systems,
scouring of lateritic clays in many places and widesgread flood eppsi}
over peneplains and low-lying areas. The alluvial clay horizon (unit
") probably originated in this way and at this time.
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The Wurm I glaciation reached its maximum development
around 150,000 years B.P. and was accompanied by a fall in sea
“level of the order of 330 ft. Thus much of the continental
shelves of the world was exposed and.climatic zones retreated
towards the equator. The Moonta area then experienced cold,
inland climatic conditions since it was some 120 miles from the
sea and much of the coastal influence on climate was lost. It is
possible that not all of the fall in sea level was due to extraction
of water by glaciation. It has been suggested by Fairbridge (1953)
that there was a discontinuous major downwarping of ocean basins,
particularly the Pacific, during the Quaternary. If part of such
ocean basin subsidence occurred during and/or after the Wirm I
glaciation, -the recovery of sea-level would have lagged behind the
warming of the land mass of the Australian continent. The eventual
combination of conditions of warm, dry land mass, partly exposed
and dessicated continental shelf and the strong wind conditions
inevitably resulting from a warm land mass in much closer proximity
to Antarctic isce than at present, would have been ideal for the
development of the desert type dunes. It is postulated that some
such combination of conditions occurred with the approach of the
Ouljian (Woakwinel) interstadial stage, the period of dune formation
culminating in the formation of the Yorke Peninsula dunes. Since the
rate of melting of ice caps could be expected to increase with the
diminution in their masses (assuming a fairly uniform amelioration
of climate), and sea-level had recovered about 5/6ths of its former
height at the time of dune formation, a reasonable estimate of the
age of this occurrence can be made. This is estimated at 905000 years
BOP. . ’ ’

DUNE FIXATION AND SOIL KFORMATION

_ ~ The primary and most important factor in the fixation of
the dunes in the Moonta area is considered to be the lixiviation of
lime from the topmost calcareous sand;” by rainwater and precipitation
at a lower horizon to form the travertine rubble .layer. The leached
and predominantly siliceous residual veneer so formed was subsequently
wholly or partly removed and carried eastward by wind action, probably
the final phase of the dune~forming period. The most easterly of
these dunes still retain their siliceous sand veneer, or are buried
by sand and further eastward again there is evidence of fairly wide-
gspread sand sheets.

On Yorke Peninsula, as elsewhere, the dunes encroached
over pre-existing clayey soils and in addition to what remained of
their own fine fraction they acquired clay and silt from local sources.
Much of this finer material was not winnowed out, but remained within
the dunes. During and after the fixation 6f the dunes the clay,
fraction was leached downward to form a marked illuvial horizon (the
terra rossa) due to solonization under the influence of cyclic salt.

(Illuviation;is the pedogénic process of adding material to
a soil ‘either by mechanical or chemical means, or both. By this
process clayey material is characteristically added to the subsoil
horizoir _

) Solonization is a particular case of illuviation. When the
. clay complex of -a so0il becomes enriched in sodium it is rendered
readily dispersable in water, or peptized. Thus leaching of the clay
fraction be~comes possible under conditions which otherwise do not
allow this to occur and the soil is then said to be solonized.)

The clayey sand which sometimes occurs at the base of the
terra rossa represents the winnowed sand that was swept ahead of the
dunes and was subsequently buried by their progress. The clay content
here is also illuvial.



SUBDIVISION OF UPPER PLEISTOCENE AND RECENT

Modified after Rhodes ¥. Fairbridge (Australian Stratigraphy, 2nd Ed.1953)
to incorporate the correlation of N.B. Tindale (Rec.3. Aust. Mus.Vol.VIII,No 4,1947)

Northern Hemisphere Climatic Stage Equivalent quivalent Equivalent Sea_Level Chronology
Stratigraphic Stage | (Scandinavia) N. European NOTth AmericanjSouthern Hemisphere| N.H'sph.|S.H'sph
- Stage Stage State (Tindale) )
Present ) | "Subatlantic" 0 0 2000 AD
-~ - (Oceanic) : 1000 AD O
R Dunkirkian ) +2' -3¢ 0 1000BP
E "oub-boreal™ S
c Calaisian ( continental) +51 =5t 2300BC 3300BP
B : ‘
N "Atlantic" Still - '
T Flandrian (warm oceanic) stand 4000BC 5000BP
: ' "Climatic - S
optimum" +10' =11" +10' | 5000BC 5000BP
(Barly Flandrian) | "Boreal" , o o
. (continental) low 7000BC 80OOBP
Finiglacial - "Pre-boreal® low '
' ' ] '
(Cool : 4 o , B
. continental) a3 N ’ 9000BC 10000BP
m—==m=== — ~ e e ————— —— — — —— L
"~ "Younger Dyas" |, -k ' » '
_ (sub-artic) o k low
Gotiglacial - "Allerdd" : : R IS
(warmer) ™ FennoscandianMankato low . 12000BP
"Older Dyas" O ay . .
(sub-artic) — T low ' ,
Daniglaciel (artic) M = T low - 20000BP
Wirm III Glacial . =- Fomeranian Carey Margaret 3 - ?.-100 25000BP
~ (unnamed) . Wirm II/III : '
Monastirian II alt.? | Interstadial A ] *Woakwine II ?+25 +25! 44 000BP
Wirm II Glacial Brandenburg | Tazewell Margaret 2 ?-230! 720008BP
Ouljian Wirm I/IT | . ~
(Morocco) Interstadial *Woakwine I +30! +29! -83000BP-
W8rm I 1 Glacial - Warthe Lowan Margaret 1 - ?-330 11500082
Monastirian II Interglacial ? +25! ?125000BP
(Zeuner 1945)
unnamed Cold phase - . 2
Monastirian I Interglacial Sangamon { Reedy .. . +60! +65° 1500008P )
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* The Woakwine dunes are adjacent and partly eroded and superimposed on at least two truncated dunes at the
same position and their age is therefore in doubt.
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