








Abstract 

The sediments described herein represent a total of some 6,300 m 

thickness, and are of the Umberatana Group which includes the Sturtian 

glacial period, the interglacial period of the Sturtian and Marinoan ages, 

and the Marinoan glacial period, 

Emphasis has been laid on the upper glacial sequence which is over 

1,000 m thick at the location of the measured stratigraphic section, This 

sequence, known as the Pepuarta Tillite (Formation), has been divided into 

9 members _which are probably not sufficiently continuous to be mappable 

units over very great distances, These members are described and the 

indicated depositional environment is discussed in some detail. 

The calcareous nature of the interglacial and upper glacial rocks has 

been noted, though further work is needed before an adequate interpretation 

can be given to these data, esepcially in the upper glacial beds, 
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Introduction 

The mapped area lies immediately south of Eudunda and extends south­

ward to include Hansborough in the south wast corner, and is approximately 

8 km by 6 km, The area examined is somewhat larger, including extensions 

to Hampden in the north and some 2 km further west than the map boundary 

and some area to the south west, A locality sketch is submitted with this 

report", 

Outcrop is generally adequate for reliable mapping and these 

boundaries marked as observed are placed with a high degree of oonfidonoe, 

Topography is varied but is dominated by a strong north-south tronding 

ridge marking the position of the Eudunda Arkoso Member which stands some 

100 m above alluvium covered plains to east and west, md by a dis­

continuous series of ridges whore quartzitos of the Gilbert Range Quartzite 

(west) and Popuarto Tillito (east) crop out. Most significant creeks in 

tho aroa drain east or west away from the control ridge and dissect the 

above mentioned quartzitos, This drainage pattern probably roflocts east­

west faulting, Good exposuro of most units is seen in the creek beds, 

though the rooks are quite deoply weathered. 

Fieldwork occupied some 10 weeks and mopping was carried out on on 

overlay on an approximately 10 1000-scolo enlargement of a Lands Department 

aerial photograph, W,B, Robinson of the S,A, Department of Mines has 

previously mopped the area and his work has boon publishod in the Euclundo 

1-milo and Adelaide 4-mile sheets,

Laboratory work included cutting and describing about 60 thin soctions 

and full hand spocimen description of these and some 30 other rocks 

considered important to interpretation of the interglacial and upper 

glacial periods, Emphasis hos boon laid on tho uppor glacial (Marinoan) 

rocks. 
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horo is monotonous light to mid grey, weakly indurotecl, massivo, 

vory poorly sortod, vory sandy, coorso 

gritty sandstono with abunclant clasts. 

siltstono to very silty, 

Clasts aro rounclod to wall 

roundod moto-quortzit□s, coorso acid igneous (granitic and porphy­

ritic), ocicl gnoissos, corbonoto (whit□ or cream clolomito), black 

shalos and schist frogmonts. Of thoso tho motoquortzitos and ocicl 

igneous rocks wore numoricolly dominant and comprsiod the lorgor 

clasts - up to about 25 cm cliamotor. Nono was soon to bo clearly 

focottod ancl nD stria□ woro obsorvod Dn any clast. Most clast · 

lithologies havo rosistocl deformation during the metamorphism which 

hos impartod o well-devolopod cloovogo to the politic rocks of the 

region, ( 1s) and they can bo soon to bo roundod to woll7roundod 

with high sphoricity. Gloor pressuro shadows con bo soon around 

many closts. Th□ dolomito and shale fragments have boon consicloro!Jly 

doformod howovor. 

No exposuro of tho bas□ of the Honsborough Tillito was soon, and its 

rolotionst. · ·, to tho undorlying Saddleworth Formation is not known 

in this aroo. I<. Homdorf (pars, comm.) boliovos than on unconformity 

exists in on area mapped by him near Point Poss, north of Euclunclo, 

Ho hos also obsorvod lons-shopoc! sondstDnD bodies near the base of 

the tillite and although they wore not obsorvocl in the aroa mappocl 

by this author, they may be present but not oxposod. 

(b) Gilbert Range Quartzite.

_This lithology varios in thicknosis from about 500 m to about 650 m

in about 4 km strik□ lcmgth to tho soutri of Eycluncla. This is

oons�clorobly loss than tho variation shown on the Euclunclo 1-milo

sheot, howovor, oncl oppoors to be duo to Eln incroasocl percentage of

s.il tston□ to. sandstone towards the south, Tho sondstono beds oppoor

to bo of approxim□toly uniform 

:j,□ngths, even though mqst 

thickn,oss over considoroblo striko
, 

,,-,. " 

or� only a few metres thick, and it

ii, the s�l tstonos which. thiokon 
I 

perhaps in response to a local

t;opographic variation :in the l,.!nclerlying Hansborough Tillit□,

Lithologies wore of throe typos.

( 1) Whi to, yollow or n;icl '/leathering I indurotecl cross beclclocl,

moclorotoly to pqor+y sorted medium to □oars□ sandstones with

□lasts either rar□ or fairly oommon,
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tho baso. Thoso lonsos aro soon as doposits from ovorturnod iceborgs 

floating on a doop, oxtonsivo lako or tho soa. Tho sodimonts may contain 

individual clasts droppod from icoborgs but nano were soon and this is 

probably a rofloction of tho vory poor exposuro of the lowor bods of tho 

Appila Tillito. Intorboddod cross boddod coarse to fin□ sandstones and 

siltstones with occasional gritty bands overly tho poorly oxposod siltstonos 

noar tho bas□ of this unit and those probably ropresont a shallowing or 

perhaps fluctuating water dopth, or moroly u variable sourco. Th□ gritty 

bands, which are of up to small pobblo sized matorial, all wall roundod, 

havo boon dopositod into tho siltstonos with no intorruption of tho 

doposition of the siltstonos1 which have laminations of 2 to about 6 mm 

thickness. Thoso grits possibly ropresont raftod matorial frozon to tho 

base of ico fomod along well washod beaches at tho shoro of loko or sea, 

which would break up and drift away during spring. Palaoocurrents show 

a northorly sourco but winds may havo affoctecl this with respect to floating 

ico. The material of the grits is entirely quartz or quartzito ancl this 

indicates vigorous mochanical roworl<ing has oliminatod tho loss rosistont 

matorial which was probably prosont at the source ?boach. 

2. Tapley Hill Formation ancl Tarcowio Siltstono Equivalont - Tho

Interglacial Period of Sturtian and Marinoan ago.

(a) Taploy Hill Formation

(1) Tindolpina Sholo Mombor'f

This is a porsistont morkor bod throughout tho wholo Adolaido Goo­

synclino (Thompson in Parkin (ocl.), 1969, p. 66) encl is soon in

tho Eudundo - Honsborough area as a thin - approximatoly 60 to 80 m -

block, oxtromoly finoly laminated, oxtromoly fine grained shale

with pyrite and thin but porsistent bands of sharply defined,

massive, black dolomito of up to about 10 cm thick, concontratod

mainly in tho basal 20 m of tho mombor. Tho pyrite which appoars

to bo disseminated with only occasional cubes - now limonite -

also appoars to be concentrated within this interval. Tho upper

* Noto that the basal conglomerate (Sarlo Member) as doscribod by Coats
(1964 p. 11) is absent also from this aroo. This author cannot agree
with Coats• correlation of the Eudunda Arkoso Mombor with the Willigan
Member of the Tapley Hill Formation and tho oxistmce of two mombors -
non-calcareous oncl calcareous - is not true of this area.
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Potrologioal oxamination of fivo spooimons of tho "typical" shalo 

lithology (381-212, -213, -216, -217 & -218) yioldocl ono slid□ 

showing oloarly gradocl boclcling in a vory fino grainod rook (381-217). 

Tho only trond clisoormicl was on incroaso in tho massivo sandy bods 

towards tho top of tho mombor. This moy bo rolatod to tho Eudunda 

Arkose Mombor whioh ovorlios tho Bhola Mombor. No soclimsntory 

structuros othor than lamination, microcross lamination (381-216), 

tho ?soft sodimont slido structuros ( two only) (2a) and tho calcite 

lons woro soon in tho Shala Member. 

(3) Eudunclo Arkoso Mombor.

Robinson (1966) doscribos this lithology as a "Flaggy and massivo

cross-boddod bluo-groy orkoso" but quito oxtonsivo oxamination of

it in outcrop in tho Eucluncla - Hansborough an,a, and in six othor

aroas inolucling tho typo oroa ( tho Kapuncla rubbish clump - a clisusocl

quarry) havo shown it to bo varioblo in folclspar content oncl not

moro folclspothic than a subfoldsaronito of Folk, Androws and Lowis

(1970). Fivo thin soctions woro out from tho froshost matoriol

ovoiloblo from tho typo soction, 381'-210-A and -210-B, and from two

rocks colloctocl from noor Julia obout 12 km north wast of Euduncla,

381-209-A ancl -209-B ancl from Long Hill, 381-159. Tho highest

folclspar contont obsorvocl was 12/o from tho rocks colloctocl noar

Julia. No oxposuro appoorod to havo obviously high Foldspor contont.

Tho "arkoso" is cross boddocl pink whito and groy fino sandstonos 

and intorboddocl blue-groy siltstonos in tho Eudunda-Hampdon area, 

south of which, in the mapped area, oxposuro is vory poor. 

Abundant frosh coarse pyrite cubos with prossuro shadows (2b, c) sre 

presont in tho sanclstonos in tho Euclunda-Hampdon aroo and this 

foaturo sppoars to porsist to tho most southorly oxposuro of this 

limb of tho Eudunda A�<oso, Examination of somo chomi□al anolysos 

clan□ for pastorolist J. Nichols of "Kingscourt" noar Long Hill 

show high iron valuos oxist in tho soil along the ridgo, in tho 

projectod position of the "arkoso" for some 2 km at loost boyond 

tho most southorly outcrop at Long Hill. The "□IBose" con thus bo 







oxtonclod at loast 8 km south c,f tho southorn oxtont shown by 

Robinson ( 1966). 

It is suggostocl thot "arkoso" be clroppml from the name Eudunda 

Arkoso Mombor if further work confirms thG conclusions heroin. 

B Marinoan 

(b) Tarcowie Siltstono Equivalont?

In the mappod area thoro appears to bo no c!ifforonco botwoon tho

Tapley Hill Shala Mombor anci tho lower Tarcowio Siltstono Equivalont

one! thoir soporation by tho Euc!uncla Arkoso Mombor appoars to bo tho

only roason for soparating thoso lithologios, Thomson (in Parkin (od.)

1969, p, 69) says: "In places ( tho Tarcowio Siltstone ancl its

oquivalonts) closoly rosomblo tho Taploy Hill Formation, although

ovoroll tho Tarcowio Siltst�no hos a highor proportion of coorsor

elastics , .• ". The coorsor elastics arc absent from the sil tstono in

the Eudunda-Hansborough area,

Generally tho lithology is mid to light groy, grey woothoring, 

indurotod, ovonly laminotod gonorolly woll sortocl, medium to coarse 

siltstone: colcaroous quartz lutito. It lacks the sanely bonds soon 

in tho Tapley Hill Formation though a band opproximotoly 80 m thick of 

visually iclontical but much moro boldly outcropping siltstone runs 

parallel to bedding about 400 m above the Eudundo Arkose, Thero is 

a narrow bancl - about 8 m wido - of more calcareous sholo along tho 

upper boundary of this bond. The bottor induratod rnotorial, howovor, 

docs not appear to bo moro or loss calcareous than the bulk of tho 

siltstone, Somo slumping hos occurred affocting about 8 m of beds 

noar the baso of the formation in places, 

The upper boundary is arbitrarily taken as the first occurronco of 

vary thin sandy laminoo which arc continuous latorolly, Tho 

transition from tho siltstone to the ovorlying Marinoan glocials is 

vary gradual going from siltstone to siltstone with vary fine sandstone 

laminao, the sandstone thickoning and increasing in numbor por metro 

of sodiment and in grainsizo until coarse gritty sandstono layers 

bocomo predominant. Within this interval occasional small clasts arc 



















PLATE 4 

a 

A photomicrograph (1DDX) showing a typical portion of the 

laminated sandstone-siltstone lithology of member 2 of the Pepuarta 

Tillite (Formation). Specimen and thin section number 381-132, 

Crossed nicols, 

b 

A photomicrograph (1DDX) showing the grading of elastics in 

381-175. The matrix is carbonate, presumably dolomite, and it was

deposited contemporaneously with the elastics. Up to 6fJ'� carbonate

is present in the finer fraction, Crossed nicols,

C 

Cross lamination in a generally massive siltstone. Note the 

complete sets, without eroded tops, This is interpreted as evidence 

of very rapid deposition. 
(ree,( .6ed. .J4 ° /.;/ • 25 ;s, I.J9 Q OJ· ?tJ 'E. 
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(1) Massive tillite bonds (381-134
1 

-155),

(2) Well sorted somlstonos with siltstone lominm, and siltstonos with

sandstone lamina□ (381-139, -141, -144, -166. 

lithulogios of mombors 2 and 1 rospe□tivoly), 

These resemble the 

(3) Poorly sortod gritty or sandy siltstonos, apparently without clasts,

but probably tillitic (381-137-A, -142, �147
1 

-150, -151, -161),

(4) Woll and poorly sortod whito sondstones which hove sharp'base and top,

ore gonorolly massive, ond ore with ond apparently without clasts.

(381-137, -145, -152, -153, -155, -157, -163, -167),

(5) Lominoted siltstonos,

( 6) Poorly sortocl silty scind ( 381-165), and

(7) Whit□ limestone with abundant small clasts with fines romovod by

running wotor (381-135).

With fow oxcoptions tho boundorios oro very shanp between lithologios and 

little grading was obsorvocl within □ooh lithology. Notable wore the 

grodotionol boundaries of on unsortod sandy siltstone ot about 500 m. Both 

upper and lower boundaries wero gradational over about 20 cm, The sandstones 

initially Eippoor similar to thos0 of the Gilbert Range Quortzite, but 

gonorolly lack tho lamination and cross bodding of the Sturtian soclimonts. 

Most beds or□ thin - apparently tabular and some lonsoidol sondstDn□s wore 

as thin as 4 cm - oncl the siltstones, and the wall sorted siltstonos with 

sandstone lamina□ end sondstonos with siltstone laminae ore generally much 

thicker, but still loss than 10 m. 

Depositional Environment 

No clear cyclic chongos con be discernod from tho lithological pattorn. 

It soems likely that subaqueous, glociofluviol and subglocfol uoposition 

hos oocurrod, tho former in shallow, tranquil lakes into which dischorgocl 

the melt water from the nearby ico sheet. The seC:iments may be vorved 1 but 

no clear ovidenco of this was soon. Certainly the sondstono-siltstono layors 

may reprosent seasonal variation in source, with tho sands coming into the 

lake with spring ond summer meltwoters. The well sorted nature of this 

material woulrl imply a quite rnmoto souroo. Tho· grncl□tionnl variation in 

porcont□gos of sandstone □ml siltstone prosont in these sc,climonts may be, n 

function of the clis.tanoo from tho disohargo point( s) into the lake with 







































Pepuarta Tillite Formation 

381-128

Grey, grey-weathering, indurated, well-sorted, finely laminated, 
medium siltstone: calc-cementsd lutite with poorly-sorted coarse to 
very fins sand in thin bands, and clast(s) up to 3 cm. diameter. 

381-129

Grey, grey-weathering, induratsd, wsll-sortod, finely laminatod 1 

medium siltstone: slightly-calcarcous lutito with poorly-sorted coarso 
to very fin□ sand in thin bands. 

381-130

Laminated siltstone with sandy layors. Siltstono: Grey, light brown­
weathoring, laminatod, modoratoly sortod, sandy siltstone: calc-comonted 
lutito. Sandstone: Whit□, grey-woathoring, induratod, poorly-sorted, 
silty coarse sandstono: calc�comonted quartz aronito, 

Micro: 

1, Constituents: 

( a) Siltstone:

(b) Sandstono:

2. Fabric:

Quartz 
Opaques 
Matrix (with abundant calcite) 

Quartz 
Feldspars (Drthoclaso) 
Opaques 
Calcito 
Matrix 

34o/o 
1o/o 

63o/o 
48o/o 

4o/o 
1o/o 

25'/o 
1c)i, 

Coarser quartz grains show somo suturing and no wolding is evident,
presumably because grains aro surrounded by calcite and matrix
particles.

3. Grainsize:

(a) Siltstono:

( b) Sandstone:

381-131

FS 1CT'/o 
VFS 15'/u 
cz 75'/, 
CS 3fJ'/o 
MS 2b'o/o 
FS 7'/o 

VFS 1CT'/o 
cz 2rF/o 

Grey, grey-weathering indurated massive very poorly sortod gritty 
siltstone: calcaroous quartz lutite. 

Micro: 

1 • Constituents: Quartz 2Ef'/o 
Feldspar (Orthoclase) 14'/o 
Calcito 12'/o 
Mio□ (Biotito) 48o/o 





381-133 (contd.)

2. Fabric:

A8 

Homoganoous. Quartz grains show some suturing and thoy are wolded
at points of contact. Thora is no apparent orientation of tho
minorals.

3. Grainsizo:

381-134-8

Quartz: MB 
FS 

VFS 

1Z/o 
48'/o 
4rJ/o 

Gray, groy-groon-woathoring, woakly induratod, vary poorly sorted, 
sandy coarse siltstono: calc-cemontod quartz lutite, 

Micro: 

1. Constituents:

2. Fabric:

Quartz 
Foldspar 
Opaques 
Calcite 
Biotitc 

5Cf/., 
2rr/o 

< 1°/o 
18'/o 
11o/o 

Faw grains aro in contact and no wolding has occurred although
grains arc sutured, Biotito parallols the dominant cloavago,
though a second much loss woll-dofinod alignment is visible at
an anglo to it. A few? micas parallel this ?second cleavage.

381-135

White, yellow-weathering, induratod, massiva, vary poorly sortec/ 
intraclast-baaring micrito. 

�: 

1. Constituonts:

2. Fabric:

Quartz 19'/., 
Foldspar 1CF/., 
Rock fragments 1Cf/., 
Calci to 6Cf/o 
Serici to N 1'/, 

Groundmass of calcite contains isolated, poorly-sorted, well­
rounclod grains of Q, R & F. The calcite matrix is streaked out
parallel to cleavage.

3. Grain size:

Granular & Cleats 
vcs 
CS 
MS 
FB 

5/o 
2rJ/o 
4'3/o 
20/o 
10/o 













































APPENDIX III 

The Ori.fl,_in of the �?<tites of the Pepuarta Tillite F01°mation 

Abundant works oxist which indicate difforencos between tillites and 
mixtites of other origins. (Flint, 1970, p. 152-153 & p. 156-158, 
Harland, et. al., 1966, p. 251, and Spencer, 19711 p, 63-6..�, to mention a 
few.) Spencer sets out a table of criteria which is presented (modified) 
here as Table 1, which is largely self-explanatory. 

To summarize, however, 8 criteria are present in the area examined 
which indicate the tillitic nature of the Pepuarta Tillite sedimonts. Of 
these, no. 7 (see Table 1) is considered concrete evidence by Harland, 
et. al. It should bo pointed out howover, that dropped clasts are confined 
to member 1, and that th□y aro not frequently seen. Similarly the laminated 
deposits are quite possibly varved, at least in places, but definite 
identification of varves has not been possible. It is felt, however, that 
these deposits are seasonal. Further petrological examination of a large 
number of samples of laminated siltstones and siltstone-sandstone beds may 
indicate seasonal doposition of calcite as described by Kirkland and 
Anderson (1969) whm speaking of varves, Lastly, while facetted clasts 
were not definitely seen, many generally rounded stones possessed one or 
more flattened surfaces which may or may not be facets. The lithologies 
of such clasts were largely metaquartzite and acid igneous with no cleavage 
or obvious planar features present. 

Of those criteria absent, the most dEllllaging to the case for a glacial 
origin for the mixtites is the complete lack of structures made by moving 
ice and of ice-contact features (5 in Table 1). The proposed series of 
ice advances and retreats, it is felt, should have left some of these 
features preserved in the sediments. If the source was an eastern or 
western one (for which no evidence exists in the examined area) these 
features may be present but concealed by the nature of the outcrop which 
strikes north-south. 


























