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DEPARTMENT OF MINES
SOUTH AUSTRALIA

THE LOWER BOUNDARY OF THE‘ADELAIDE SYSTEM
AND OLDER BASEMENT RELATIONSHIPS IN SOUTH AUSTRALIA®

ABSTRACT .

The stratlgrthlc problem of defining the lower boundaf& of
the Adelaide System is discussed in relation to the geology of
several critical areas in the Adelalde Gcosyncline and adjacent
shelf-platform,

The Precambrian stratigraphic succes51on and geological
history is outlined with the aid of Rb,’Sr age-determinations made
by W Compston of Australian National University,.

It is concluded that the lower boundary of the Adelaide
System is related to the collapse of older basement positive areas
on which had developed a regional erosional surface, The surfacc
is defined by the Callanna Beds, the oldest deposits of Willouran
age. Willouran sedimentation began sometime between 1340 m. and

1490 m, years., Erosion of the basement rocks probably occupled
a major oarlier part of this time interval,

| INTRODUCTION /

' Since the initial defiﬁition of the Adelaide System (Mawson
and Sprigg, 1950) systemaﬁic regional mappihg by offiecers of the
éeological Survey of South Australia hés been extended over most of
the Adelaide Geosyneline and borderlng prov1nces. The data now
available has made it possible (Thomson ct al. 196L) to classify
the rock unlts of thec Precambrian sediments in the central arca
of the Geosyncline into four méjor parts’ﬁiz.'Wilpena Group, Umbecr-
atana.Group, Burra G?oup and Calianna Beds, The Scries terms
Marinoan,'Sthrtian, Torrensian and Willouran have been retained as
time terms, to deseribe this part of the Protérozoic geological
history of South Australia, The_older Precambrian basement rocks
have previously been called Archacan owing ﬁo theﬁr generally
higher metamorphic grade than the Adelaidec System. Table 1 out-
1ines the nomenclatﬁre.which has now been adopted in the Adelaide

Geosynecline by the Geological Survey.

=Published with the consent of the Hon. Minister for Mines for

South Australia,



Table 1

Timc & Rock Terminology .

ADELAIDE GEOSYNCLINE MT, LOFTY RANGES (Mawson Time Terms -
(General, 196L4) and Sprigg, 1950)
Parachilna Formation Cambrian secdiments  CAMBRIAN
Wilpena Group | "Marinoan Series" MARINOAN
Umberatana Group E;
"Sturtian Series". STURTIAN =
R =
o H
Burra Group , "Torrensian Series" TORRENSIAN g
Duff Creck Form- "§illouran Scries" WILLOURAN
ation, Callanna (Sprigg 1952) :
Beds, River Wake-
ficld group
UNCONEORMITY
Peake Metamorphics, Barossa Complex OLDER PRECAMBRIAN

Mt, Painter Complexy
Willyama Complex.

» Study of the earliest Willouran sediments and their relation:
ship with basement is made difficult by~ |
(1) Limited exposurcs of basement within the geosyncline,

(ii) Internal'unéonfofmities and overlap of the younger sequences
in the Adelaide System,, .

(iii) Lower Palaeozoic tectonies, intrusives and metamorphism in ;
-some key areas,’ | | |

(iv) Proterozoic and later diapiric activity and decollement

folding.

Extensiye rcgional and dctailed mapping and rccognition of
distinetive lithologieé arc overcoming these difficulties to some
degrec,

Foliowing the cstablishment of a Geochronology Laboratory
at Australian Natiohal Univérsity, Depértment of Geophysics, é

project to date the Adelaide Sysfem'was proposed to the S.A, Mines
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Depti by the_Bﬁreau'of Mineral‘Rcsources‘dcology and Geophysics in:
March 41961 ; A sémpling-programme_was arranged by officers of S.A.
Mines Dept., B: P. Walpole of the Bureau of Mineral Recsources and
Wi, Compstoh of the Australian National University: |

By mid 1961 about £ifty rock samples had bééﬁ?cbllectea~by
S;A;'MiﬁégeDéﬁérimeﬁt personnel from within the gedéjhcliﬁé-aﬁd
adjacent bdéeﬁent arcas ranging in age from older_Precambrian to
Lower Proterozoic, Additional samples have since becn collected,

" The Rb/ér age»determinations have been made by A.N.U. under
the direction of Compston.r More than 30 rock samples have:been
investigated, both mineral concentrate and total-rock techﬁiQues
have been used for many of these samples, An important stage in
the projeet was reached when Compston apﬁounced’repently (ANZAAS |
Congress, Geochronology Symposium, Jan, 196L4) that his evidence
showed that the Adelaide System had an age of ~t lcast 1300 m
years: The investigations are continuing.

Liaison has becn ﬁaintained at all stages of the project
between Coméston and of'ficers of the Geologiecal Survey who are
engaged.on the 1:250,000 scale mapping programme.

Preliminary age determinations stimulated-critical appraisal
of rock relatiopshipé to ensure that interpretation of fhe age-
deﬁerminations referred to reliable geological and petrographical
@ata. The petrology has boen investigated for the S.A. Mines
bepartment by Australian Miﬁefal Developﬁenf Laboratories, A
number of chemical analyses of rock samples have also been made,

A separate paper by}Compsfon (this joprnal) presents a com-—
plete account of the age-determinations available to date and detail.
of his 1ntérpretat_ions of thci‘.éotope.- data,

The age-determinations have Been made available to the
writer for preparation of this paper as also has the work of his
colleagues in_the Surfgy. This contribution will stress the early
p;gt?ry of sedimentation in the Adelaide Géosyncline. Since sedi-
meniétion and tectonics arc interrelated, an outline éf the major
tectonic fecatures is given preliminary to examining the problem in

Sy

detail,
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SOUTH AUSTRALIAN PRECAMBRIAN TECTONIC. UNITS (FIG. 1)

During Upper Proterozoic and Lower Cambrian time the

following tectonic features were evident in South Anstralia.

Platform and Shelf Zones

' The Gawler Platform (fig. 1) is defined by the large
areca of dominantly metamorphie and igneous rocks west of the
Adelaide Geosyncline. It has apparently not been deformed, apart
. from block uplift, since before Adelaide System time, In Marin-
oan and Lower Cambrian time, continental and marine sediments were
deposited on the platform‘forming the Stuart Shelf, a cratonie
cover of unknown original extent. ‘ Similar unfolded shelf deposits
flank the northern margin of the Gawler Platform and occur on the
Giles Shelf to the north west,

Mobile-Béeement Blocks and Inliers
Small mobile inliers of the Mt., Lofty Ranges to the east

of Adelaide, the Mt.lPainter Region and the large Willyama Block
. extending into N,S,W, arc associated with fault and shcar systems
lwhlch were active duning Adelalde System time so that tnese tecton-
: l;ﬁ'units were repcatedly transgressed and eroded. The large Mus-

grave Block which 1s‘composed of igneous rocks and highly metamor-
phosed sediments probably of Archaean age, was possibly a positive

arca in Upper‘Proterozoic’time.

lsThe Adelaide Geosyneline (Sprigg,1952)

This feature comprises a mobile fold belt of thick sedi-
‘ments ranging in age from Proterozoic to°*Middle Cambrian,

The Adelaide System is defined by the Precambrian s:dimen-
tary record in this geosyncline. Regional mapping shows the geo-
syncline to be.a complex of trough zones reflecting bésement block
movements,

In Willouran time a thick sequence was deposited towards
the west of the belt, This is confirmed by exposed sections end
the zone of diapirs (Coats, 1964, fig. 11) containing these sedi;

ments, This trough zone is believed to continue to the north with
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probable branches to thc west,
The source areas for the Adelaide System werc the .Gawler
Platform and associated carly shelf deposits, mobile basement
bloéks and‘associa§ed contemporancous covering sediments and

intrusive diapir breccia masses,

Kanmantoo-Trough\

This feature and adjacent mobile bascment zone in the
Mt. Lofty Ranges area terminates the southcrn extension of the
Adelaide.Geosyncline; |

The zone was very active during Lower Cambrian time and
facies chenges in Adelaide System sediments indlicate that similar
activity probably occurred in late Upper Proterozoic time; The
tectonic fole of this trough zone in carly Willouran time is not

known,

EVIDENCE FOR THE LOWER BOUNDARY OF THE ADELAIDE SYSTEM

Mt, Painter Arca, Northern Flinders Ranges (Fig. 2)

Excellent exposures showing Adelaide S&stem and basement
reclationships occur in fhis region. The unconformity befween the
two units was first recognized by Mawson (1923). The region and
details of the unconformity were mapped by the Geological Survey
between 1954 and 1960, (Geological Atlas, 1:63,360 sheets,

Umberatana, Gardinqg,'Paralana, Moolawatana, published 1961).

An outline of the geology was given by Campana'(1958).who however
did not recognize the Wiilouran sequence as subseqﬁently shown on
the ‘published sheets compiled by R. P¢ Coats,

The Adelalde System overlies a bascment (Mts Painter Com—
ﬁlex) containing metaquartzites with pebble horizbns intertonguihg
with "rapakivi' potassic granite, schists, and ?felspathized meta-

sediments, The ignecous rocks include an older granitic suite which

‘ is pre Adelaide System, and a younger intrusive granite suite with-

in the Mt., Painter Complex, which is now dated as Lower Palacozoic |
(Compston this journal)., Soda-rich granite plugs intrude the
Adelaide System to the southwest of the area (Mawson & Dallwitz,

1954), The Adelaide System sediments in the vicinity of the older
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Precambrian inlier show the effects of thermql metamorphism and of i
mctasomﬂtism, also prpsumably Lower Pﬂlﬂeozoic in age.

The basal unit of the Callanna Beds is a ferruginous
lenticular congldmerate overlain by quartzite4which is succeeded
by pﬁyllites, actinolitic marbles and calcareous phyllites,

. Intruding the lower units arc plug-like bodies of basic igneous
rock, Interbedded with and overlylng the marblés are lenticulqr‘
basic lava flows (Wooltana Volcanics) associated with tuffs and
altered red shales;

The Wooltana Volcanies were first mapped in detail along
the southéfn margin of the Mt, Painter Complex by W. Woodmansce
and J, Johnson (S.A. Mines Dept.-Unpub, Réport R.B, ﬁd/ﬁBh, 1956).
drawford (1963)‘1éter'extended tﬂe mapped area southwards to cover
in detail the iype Wooltana_afea previouély investigated by. Mawson
(1923, 1926) and Woolnough (1926). Cpawford's map shows that the
Callanna Beds includihg volcanies have a maximﬁm thickness of about
7,000 feet in this area. Blissett (S.A. Mines Dépt. Unpub. Report
R.B. 59/160, 1964) located the volecanics (shown on fig. 2) in the
Callanna Beds north of Mt., Painter, -
| The Wooltana Volcanics are of stratigraphlc significance
"as they oeccur low in the Willouran sequence, Samples from the
Wooltana area have consequently been closely investigated by
'Coﬁpston. He obtained two sets of agé'resuits. The first set
.indicated that the Wooltana VblcaniCS'and.consequently the Willdur—
an‘scquence there méy have an age as great as 1,300 M, yearé, while
the second set of results 1ndlcated a Lower Pklacozoic age.

Thlseage is thought to reflect the tectonism and mctamorphlsu
of that time, Rb/Sr 1sotopc study of illite in shales, strati-
graphically close to the volecanics gave ages domparable‘to the older
set,

The Callenna Beds are overlain by the Burra Group of
Torrensian age, Bofh sequenées are overlain withxnarked'regional
unconformity to-the north by the Umberatana Group, here of Sturtianr
age, AThis is the type area forthis Group (sce Coats in Thomson;

et al. 196L4).,
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The lower part of the Group here recaches a maximum thick-
ness of sbout 20,000 feet. This is the result of sedimentation

controlled by contemporanecous faulting (Coats, 1962){

The Willouran Ranges

The type arca of the Callanna Beds (Thomson et al, 196l,
Pp. 3-5) is in the Willoufan Ranges gbout 100 miles west of Mt. )
Painter., This sequence corresponds with the Willouran Series
(Mawson, 1927). Precise defiﬁifion of the rock units of the
Callanna Beds awéits further mapping in the areca, The Callanna
Beds underlie the Burra Group and are represented by 7,000 feet
of metamorphosed flaggy sandstone, dolomitic and carbonaceous SlatéSa
This success?on passes dowvnward into a diapiric zone of Callanna Bed:
of unknown thickness inciuding carbonates and sandstones with halite
casts, Assoclated with these units in the diapir are basic lavas
of the'Wooltana type. I th@se lavas are correlated with the Wool-
tana Volcanies it follows that the deep trough-of the Adelalde Geo-

syncline in Willouran time was located in the vicinity of the prescn:

Willouran Ranges.

Nilpinna Area, Peske and Denison Ranges (Fig.' 3)

The Peake and Dgnison Ranges about 150 miles northwest of

the Willouran Ranges are comnosed of Adelaide System'and older
Precambrian rocks‘surrounded and in part mantled by Permian or young-
er scdiments, The fhickest known sequence of Willouran sediments
occurs below Burra Group sediments southcast of Nilpinna Homestead.
(Geological.Atlas 1:63,360 sheets.Boorfhanna and Conway), These sed-
iments have been described as thc Duff Creek Formation (Reynef, f955k
and weré equated with the "Willouran Scries; ' Coats, (in Thomson et
al, 1964), has rccognized in thé'succession, units that are litholog-
ically identical with units in the type area of the Callanna Eeds.

He has measured a scction in sequénce amnounting to'12,QOO feet in
thickness, Lower units of thc succession were considered to occur
out of sequenceAin an adjacent diépi?. Subsequent field work has
lead the writer'toiﬁlieve‘that,tho lower units represent a sucecession
about 6,000 feet in thiékness;~ Although some.diapiric activity has

occurred the order of succession is retained and the lowest units
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rest with'the unconformity on‘the older bascment on the margins of
the central core of the domal structure (fig.;3), .. Traces of a
basal? gritty quartzite arc prescnt near thc contact with basement,.
The quartziﬁe is followed closely by silicified flaggy dolomites
associated with éiromatolites. Higher units are shales, siltstoneép
lenticular dolomites and sandstoné. At this level, several bodies
of basic ignéous rock occur. These are overlaln in turn by shales
" and sandsténe, apparently to the lower limit of the scetion measured
.by Coats, The basic igneous rocks probably include intrusive
altered dolerite (see analysis IX, Table 2) and extrusive am&gdal-
oldal basic lavas showing flow banding, confirmed by.petrological
examination (P, Sweeney, 196L, unpub. rpt. A.M.D.L.). Similar
amygdaloidal lavas presumably of Willouran age were recognised in
the Douglas Well area to the south cast of the Nilpinna area, - (H.Wop-
fner & R, Hcath, pers., comm,), _ Chémical énalyses'of these rocks
are given in Table 2, item VIII,

The older Precambrian basement is composed largely éf the
Peake Mefamorphics (formerly Peake Series,‘Re&ner, 1955)., This
‘rock suité_in the Nilpinna area comprises granite gneiss alternating
with flaggy sericitic‘and partly felspathized metaquartzite; The
relict bedding planes strike ENE and dip stecply north. The writer
believes that t@e undonformity marking the base of the lower Will-
ouran sediments is preserved on the margins of a,mobile‘basement
blocks The block is bounded by-fault and shcar zones assbciated
wifh a'zoné of flowage in thc less competent Willouran sediments
(Pig. 3, dréss section), ’ No age~determinations have yet beecn made

on the rocks in the Peake and Denison Ranges.

Sequences of Willouran Age in other Ilocalities in the Geosynclinal
‘ Environment " '

At Depot Creck ncar Wilkatana ﬁomestead, 25 miles NNE of
Port Augusta, tﬂe Emeroo Quartzite (Mawson, 1947) which there marks
'the'base of the Burra Group, unconformably overlics basic amygdal-
oidal vélcanics (Bruhﬁschﬁeiler, 1956). These volcanies closely
resembie the Woolténa‘Volcanics. Preliminary investigation indic-

atcs that age—-determinction results have been'ébscured by subsequcent
tectonisn, ' '
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The volecanices are underlain by red dolomitic siltstones,
dolomites and eross bedded heavy minerél_sandstones, ail of which
are referred to the Callanna Beds (Coats, pers. comm.). Older
basement rocks are not exposed.  About 50 miles south of Port
Augusta, again.oﬁ the western flénk of the Geosyncline, Mirams,
(Burra 12250,060 sheet; 196u), has.mapped the Wirrabara Formation,
underlying the Burra Group. It comprises clastics, dolomite, shale.
sandstoné With halite pseudomorphs which are referred to the Call-
_anna Beds, Conformably underlying the Wirrabara qumétibn is the.
Nelshaby Séndstone,‘a pink felspathic sandstone, at least 6,000 feet
thick, Bascment is not exposed.

» About 70 miles north of Ade;éide near Clare in the northern
Mt.'Lbfty Ranges,; Forbes (1964) has mapped and described a sequence
of dolomites, shales and sandstones below the Burra Group. These
are part of the River Wakefield Group of Wilson (1952), litholog-
ically they show similarities with thc Callanna Bceds, Older base=-~
ment is not exposed, In the Mt, Lofty Ranges, near Adelaide, the
Burra Group (Torrensian Sefies of Mawson and Sprigg, 1950) rests
with marked unconformity on older basement, the Barossa ComplexX.

In the northern Barrier Ranges, N.,S.W., 25 miles cast of
~the South Australian border, Sturtian tillites overlie with discon-
formity, amygdaloidal basalts, The lavas with dolomites and clas-
tics rest with marked unconformity (King and Thomson, p. 547, 1953)
on the older Prceccambrian Willyama Complex, The volcanics‘(Crawford
1963 (b)) and aSSOCiated sediments (Thomson, 1964) are corrclated

with the Wooltana Voleanics and Callanna Beds.

Chemical Coﬁposition of Willouran and Rclatcd Basic Igncous Rocks
Because the Willouran basic laVas are considered to occur
also on the marginal shelf zone and are 6f critical importance in
stratigraphic correlation their chemical characteristies arc of great
| interest. . Chemical analyses have becn made of more than 20 igneous
»rdcks whiech on geological evidence are of Willouran age. Many of
these rocks are.extrusive lavas, others are apparently dyke and plug
fee@ers to the laﬁas, Table 2 summarizes aVailable«analytical data

for normel rock types.
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Anelyses I and II of Table 2 are from the Wooltana Voleanice
énd V and Vi‘are from lavas occurring as blocks'in-diapirs Within |
the geosynecline and which are correlated with the Wooltana Volcaniee .
A similar correlation is made with thc lava (with excess Fé203)
represented by analysis VII, This volcanic rock is from Two
Hummock Point in the western shelf area. |

These are all basig igneous rocks, of approximately basalt;c
composition, (Mawson, op. cit., Wooltana; Spfy, 1952, Vorumba aree;

Coats, 1964, Blinman), They are characterized by Si0, perccentage

2

between U5% and L49%, high Fe and Mg0O/Ca0 ratio execeeding unity.

203
The Willouran basic rocks from the Peake and Denison Ranges (Analy-
ses VIII and IX) arc also comparable except that the MgO/Cal ratio
is less than 1, The low-silica Sturtian basalt from the Chambers
Bluff area in the far northwest is of interest in thgt it provides
further evidence of the association of Adelaide System sediments
with basic voleanic rocké. .

Crawford (1963 a & b) and Fandér (1963) considered that the
Wooltana Volcanics were cognetic with the Gawler‘Range Volecanices,
evidence was adduced in the Merinjiﬁa Crcek area near Wooltana
where it was believed that a "bomb porphyry' and other_"Pyrocléstics:
occurred in sequence above massivé Willouran lava, The "bomb pdr~
phyry" was correléfed with Gawler Range Volecanics. Subsequent
observations by Mirams (196L) have shown that the contact between
phe‘massive Willouran léva and the “"bomb porphyry" and "tuffs" is a
glacial pavement and that these latter rocks are tillites of Sturt-
ian'age, containing erratics of the Gawler Range Volcanic typc.
Other erratics in the tillites appear to be of western provenance,
It is of interest to note that Woolnough (ﬁ926) recognised erratics
of Gawler Range Porphyry type in the tillites of the Wooltana arca,

The Gawler Range Volcanics are dominantly of rhyolitic.
composition (68% to 72% 810, Fig, 5), in marked conxrdst to the
Willouran'basic igneous rocks, Theiwriter has excluded the Gawler
Range Volcanies and associated Corunna Conglomerate from the Adelaic.
System largely on thet>aéis of contrasting chemical compositioﬁ of

the two igneous suites,



TABLE 2

Analyses of Willouran and related Basic Igneous Recks

I II 111 v v VI VII VIII . IX X

810, K740 KBS K775 45,52 LT.20 LB.O 3Tk 483 U8B 143
A,0, 14630 18e76 12,77 44e39  1Lke65 13.8 1301 1302 1 1308 1kt
Fe 0, Tobd 6438 7422 521 11455 1244 26s2 1241, 6485 640
~ FeO 3472 3401 438 6479 3471 2.80 7430 34ik 535 7410
MgO 9495 . 6a9% 9492 42.68  6e61  6u5h 2490 5,48 7460 450
Ca0 keO1 5400 579 6422 5.39 - 480 0,28 6432  9.40 8,00
Na,0 1084 3elh 36 1468 3.3 4e60 0ud3 3057 1496 325
K0 3450 1489 0.4 1.38 276 ) 1.18 6410 2.36 1403 1432
H,0+ bat7 3455 3:38 391 36 260 L4e10 2,28 3409 het5
H,0- 0,23 0,01 Ouk3  0.88 - 0.9  Outh 0030 * O3 0,09 0410
Co,, Tebli 0426 1498 0,00 0.08 1419 0,05 0485 0415 5095
Ti0, C 1Bk 1453 1465 16 4,80 183 1645 1481 1458 285
P,0; 0412 028 0e19 0443 0,37  0s21 0,20 0417 0417  Oukh
MnO © Ouli5 0e28 0422  O.04 0,07 0438 ~ 0413 017
Ba0 0405 o 0.0h 0,02 0s16 0,035 0,21
8 040k 0,01
c 0,01
FeS, 0.0l

99¢78 99468 100419 10047 46054  99.79 9947 9949 9949 9949

‘L
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I Wooltana Volcanics 2A3821, 2, 3, 5, 6/62) irkaroola Creek
Area. ' Wooltana (Average of 5 analyscs) fi.MeDo.Ls

II Melaphyre,‘Woodnamoka Weli, Wooltana (Mawson, 1926).

III Olivine Diabasc, Woodnamoka Well, Wooltana (Mawson, 1926),

v Ophitic.01ivine‘Diabase, 2 mi. N, Wooltana H,S, (Mawson,1926)
Maléphyre,,Teatree Springs, Oraparinna 1 mi-shéet.(Mawson

| 19263,
VI Non-amygdeloidal Mclaphyre, Blinman (Coats, 1964, A,M.D.L,)

<

VII Amygdaloidal lava 43833/62. Two Hummock Pt, (Roopena Volcan-

ic equivalent) Cultans 1 mi-shect. (A.M.D.L,)

VIII Basic rocks including amygdaloidal lavas (average of 5 anal-
yses A550-554/62 f.M.D.L.,) % mi, N.E. Douglas Well, Cad-
lareena Sheet (H. Wopfner (pers.comm, )

IX Altercd dolerite 2 milec NNE Last Chance Mines, Nilpinna area,
Boorthanna Sheet (A3376/64, L.M.D.L.), R.,P, Coats, (pers.
_comm, ) : ' _

X Sturtian amygdaloidal basalt (Coats; 1963) A5L9/62, % mile
SW Chembers Bluff, Chandler 1 mi-Sheet (LoMeDeL,)

North Eastern Eyre Peninsula (Fig. 4)

(a) General

This arca compriseslportion of the Gawler Platforn, Stuart
Shelf and western margin of the Adelaide Geosyncline, The figuré
. has been compiled from five published sheets of the Geological
Atlas 1 milce Series and current mapping‘by.officers of the Geolog-
ical Survey. >

Pioneer mapping in Eyre Peninsula end the shelf areca was
carried out by Jack (1914, 5917, 1922) followed by Segnit (1939).
Systematic mapping for the 1 mile serles was done by Miles gt_al,
from 1948 to 1951, in the Middlcback Rénge rcgion,

Johns (1961) mapped southern and central Eyre Peninsula
between 1950 and 1957. johns ct al, subsequently mapped the
area north of Eyrce Peninsula (Torrens 1:250,000 sheet, 1964) and
" Andamooka 1:250,000 sheet (in preparation). Crawford and Hiern
mapped the Cultana 1 mile shect (1964), Mapping and rcvision of
the Port fugusta and Whyalla 1:250,000 sheets is in progress,

The geology of the major_irog ore deposits of the Middleback
Ranges has been studied by geologists of the Broken Hill Proprietary
Co. Ltds, Rudd in (Rudd and' Miles, 1953) and Owen (1964). Corres-

ponding investigations heave been made by officers of the Geological
Survey in this area and elscwhere, Milcs (1954) and Whitten (1964).
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. Since the arca pofmits study of rclafionships between Adel-
aide Systen and the older Procambrian, numerous age-determinations
have bconxnodo since 1961 by Conmpston u81ng scmplcs collected by
members of tho Survcy from both Adclqido System and older rocks.
A particular problem has been the age of the Corunna Conglomerate,
and Gawlér Range Volcanies which on geological evidence post-date
thé_dlder bascment. rocks.: Mawéon (1947) corrclated the Corunna
Conglomerate with the Emerco Quartzite to the east which is Torrens:-
ian in age.” Miles (1954) corrclated the Conglomerate with the
Pound Quartzite of the fidelaide Geosyncline atAthat time (apart
from Segnit, 1939) considcred to be Cambrian.  The Poﬁnd Quartzite
is now generally regarded on faunal evidence to be Marinoan in age,
(Glacssner and Daily,;1959) and to be the uppermost rock unit in
the Adelaide System, No positive geological field evidence has
yet been found that clearly resoives the age relaticnship of the
Corunna Conglomerétc to the Adelaidc System, . Age-detcerminations
by Compston have now however esﬁablished tﬁat it and the Gawler
Range Volcanicszare older than any rocks yet dated within the Adel-
aide System, and younger than tho grqnltes that intrude the Older
Precambrian basement in this recgion,
(b) Moonabie Range Lrea

The' following t able (III) summarizes thc current geological
information in this arca. The petrclogy is being studied in ‘
detail-by P, Sweeney and . D. Smale of lustralian Mineral Development
Laboratorics,

TABLElIII

ROCK RELATIONSHIPS
MOONABILE RANGE AREA

1. Local silicification and e¢pidotization of 2,

‘2, CORUNN/ CONGLOMERATE, inecludcs conglomcrates,
sandstone, rcd shalc and sedimentary breccia
members.

3. ‘Unconformity, obscured by shcaring.,
(2 overlies 5 and ‘6, rclationship of 2 and L
uncertain).

L, CHARLESTON GRANITE
(intrudes 5).

5.. MOONABIE PORPHYRY

(porphyritic rhyolite, 1ntrudes 6, oceurs os
pcbblcs in 2). .
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6. MOONABIE FORMATION: (VOLCANICLASTIC PHASE)
(Restricted to Moonabie Range area, It is inter-
bedded with rhyolite, carly (%) phase of 5, and
contains pebbles of penecontemporancous or earlicr
rhyolitesg. 6 occurs as pebbles in 2,

The Moonabie Rangec is the type area of thc "Moonabie Grit"
(Miles, 195L). It is herc proposed to rename this rock unit,
the Moonabie Formation (Vblcaniclastic,fhase), since subseqﬁént
petroiogical work hés shown that if contains abundant réworked
rhyolite fragments. It is o dense crossebedded siiiceous meta~-
sediment intcrbedded with or intruded by thin rhyolite layefs.
Miles tentatively referred this unit'fo the Adelaide System and
consequently assumed that it Waslseparated from the older rocks.
by an ﬁnconformity.

The relationship of the unit to Middleback "Group'" and
"Gneiss" Complex is not known in the Moonabie Range area. The
writer considers that the Moonable Formation is best considered'_
as a unit of the basement as it is separated from the Corunna Con-
glomerate by & major unconformity. - Catley (1963, p.102) and' Owen
(196&, P.50) report an association of Middleback Group with volcan-
ic rocks of #arious types. The Mooncbie Porphyry is a dark grey
rhyolitic rock intrusivc into the volecaniclastic Moonabie Formation.
At the contact it has tho character of o dolerite-amphibolite
(Milcs 1954, pe35). The main rock type has a lower*silica content
than the generally red colourcd Gawler Range‘Volcanics (see fige 5)-
The Porphyry is in turn intruded by the acid Charlcston Granite,
dated by -Compston (this journal) at'1590 + 30 million ycars, . The
Mdon&bie_Formatibn (Vélcaniclastic Phasc) and Moonabic Porphyry musi
consecquently be of grcater age. |

The Corunns Conglomeprate in its'lower members contains
boulders of Moonabie Porphyry, some altercd pcbbles of ?Moonable
Formation (J.E. Johnson, pers, comm, ), abundant‘pebbl&s of the
Middleback 'Group' iron formations; and occasional boulders of
quartzose conglomerate.

The local silicification and epidotizmﬁion of the conglomcr-
ate is possibly related to some cffect of the Gawler Renge Volcan-—

ies, fn outerop of this unit occurs several miles to the north,
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(e¢) Corunna Range, North Mid&léback, Whyalla areas

The Middleback "Group," which includes shale, schist,
dolomite, quartzite and ifdn formations is considered by Miies
(1954) and.subsequent work.ofAthe Survey to pass laterally, as the
result of granitisation, into units of the. "Gneiss" Complex. It
is repfésented by the Fiinders "Group" of Johns (1961) in Southern
Eyre Peninsula; A”"Middle Preccambrian” or late Archaean age is
given to the Middlcback "Group" by Milcs.

The possibility is not Qxcludéd that there arc other parts
of the "Gneiss" Complex of considerably greater age than the Middle-
back "Group." |

The Burkitt Granite ("tor" granite of Miles) intrudes the
"Gneiss" Complex and is overlain with markcd unconformity by t he
Corunna Conglomeratg, four miles west of Tassie Cfeek Reserveir,
Chemical composition of the granitc is shown in fige. 5.

The Moonabie Formation (Quartzitic Phase),'a facies of the
"Moonabie Griﬁ" of Miles (1954), is & donso_cross-bedded.quartzite
with heavy mineral bands and lithified sandstone members of variable
grain size, =~ It is generally poorly stratified, blocky and jointod
and has somc lithological fecaturcs in common with the metaquartzites
of the Mt., Painter Complex and Pcake Metamorphic. Petrological evi--
dence shows thot this’unit is generally recrystallized and has under-:
gone some pétash metasomatism ond tourmalinization. The rock éon—
tains occasional pebbles and fragments of_volcanic rocks, chert,
siltstone and quartzite, None of these con be identified with cer-
tainty with the Middleback "Group" or "Gneiss" Complex. Boulders
of the Moonabie Formation (Quartzitic Phase) occur in the Corunna
Conglomerate, . Thc unit is best seen in the Whyallé area where at
Mt.‘Laura it is 6vérlain with speétacular unconformity by the Cor- |
unna Conglomerate (Milcs op, cit. p.25). To the e;st it is over—
lain by the Pandurra Formation, a red.feispathic sandstone which is

corrclated with thc Adelaide System (Crawford, 1964, Cultana 1 mile

" .sheet ). Because of poor outerops, the contacts betwecn Moonabie

Formation (Quartzitic Phase) and "Gneiss" Cdmplek}have not yet been
closely studied,

The type arce of the Cdrunna Conglomeratc is at Tassie Creek
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Reservoir (Milcs, op cit. D27). The rock unit has a minimum
thickness of 420 feet and includes a variety of members (fable IV),
one of these is a green illitic sandstone. Age;determinations of
the illite and total rock are given by Compston (this journal),

Jaék (1917) described the Gawler Range "Porphyry“'ét the
~castern end of the Gawler Range (N,W, portion of fig, L) <‘as
resting upon the Precambrian gncisses,"  He also suggcested that
"taken as a Whole ... that hore ‘it is cffusive rather than intrus-
ive., No cstimate of its age cen be given.® The volcanic chara§~
tcr of these rocks is supported-by Crawford 1963 (a) from reconn—‘
aissance field pbservations and by the unpublished petrological
_evidence of H. W, Fander of fustralian Mineral Development Labor-
atories, obtained during the sampiing by the Survey for tho age=-
' determination project, The rocks are dominantly rhyolitic in
character, ChemicéIAcompositions (fig. 5) given by Jack (1917)
and also from current analyses agfee with this classification,
The rock unit has»consequently been'renamed the Gawler Range Vol=-
canies. The thickness of this unit is unknown but may be consid-
crable.. Compston has dated samﬁlcs‘from the main mass in the
Gawler Ranges. |

Syétematic maﬁping of these rocké.is being carricd out to
the northwest. Johns and Solomon (1953)Ahave previously demon-—
strated that in placcs fhe Gawlcr Range Volcaniés clearly intrudc
the Corunna Conglomeratc, 'At one of thesc localitics, the Wartaka
area 7 miles NNE of Tassie Creeck Reservoir, an intrusive rhyolitic
plug has been dated by Compston,

| Another intrusive mass of this unit is thoirﬁyolitic‘breccia

2 miles west of the rescrvoir which has also been dated by Compston.
Boulders of Gawler Range type volcanicsAin the basal mcmbérs of the
~ Corunna Conglomerate in this area show that some of thc volcaniés
in this suite were probably'gxtruded onto an older baéement erosion
surface prior to.deposition,of the Conglomerate,

The following table summerizes the rock rclationships in the

arca,
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TABLE IV

ROCK RELATIONSHIPS IN CORUNIA RANGE, NORTH MIDDIEBACK
IND WHYALLA AREAS, :

1. GAWLER RANGE VOILCANICS acid intrusives and flows associated
with local metamorphism of 2,

2, CORUNNA CONGLOMERATE, Conglomerate facies associated with
dolomite, quartzitc, sandstone, voleaniclastic arkose, red
shale members and unnamed illitic sandstone member,

3. VOLCANICS. Rhyolites identical with 1, occur as boulders in
2 and veins in 5. Relationship to 6 is uncertain but pro-
bably intrusivec.

L. Unconformify (established by 2 on 5 and 6, structure and
pebble composition).

5. BURKITT ("Tor'") GRANITE. (Probably intrudes 8, occurs as
pcbbles in 2, intruded by 1 and/or 3.  Relationship to
6 not known). .

6. MOONABIE FORMATION (QUARTZITIC PHASE) (Probably is a unit of
7 or 8 or a youngcr Older Precambrian unit, Occurs as
pebbles in 24 Contains pebbles of volcanics, clay galls,
otci).

7. Metamorphism and Metasomatism of 8, producing "GNEISS!" COMPLEX
which occurs as pebbles in 2, 65 may be contecmporancous
with metamorphism 7).

8. MIDDLEBACK "GROUP,"  (Occurs also as pebbles in 2).

(d) Area between 01d Roopenc Homestead and Spencer Gulf,

Webb & Crawford (1961, Mincs Dept. unpub. Rept. R.B. 53/24)
and Crawford (1963, Minecs Dept. unpub. Rept. R.B. 56/17) recognized
basic lavas (Roopena Volcanies) of the Wooltana .type at 01d Roopena
Homestead and Two Hummock Point, . Compston has dated the lava at
01d Roopena Homestead at 1340 + 20 m, years. This is a critiecal
age-dctermination for indicating the duration of thec Adelalde
Sysfem. Age detcrminations (Compston this journal) show that the
Gawler Rangc Volecanices, Corunna Conglomerate, Charleston and Bur-
kitt Granites are older than Roopena Lava,

The overlying r ed felspathic sandstone (The Pandurra Form-
ation) about LOO feet thick formecrly mapped in this area as Corunna
-Conglomerate by Miles et al, wasprovisionally assigned to the Will-
ouran by Crawford, He considered that similar grits and conglom-—
 erates at Two Hummoqk Point were interbedded with the Roopena Vol-
canics and were consequently of Willouran age, The field cvidence
in this ldcality is uncertain, At Old Roopena Homestead, reworkced

pebbles of Roopena Voleanics occur in a basal conglomerate member

of the Pandurra Formotion, indicating an erosional interval betweon
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the two units. |

Johns.(1963) equated the clastic sediménts (Pandurra Form-

" ation) between Whyalla and Pandurra Homestead with the upper glacr
ial uﬁits of the Adelaide System, Umberatana Group, (now donsideréd
Marinoan in age). Johns conslders thét the upper glacial sedi- l.
ments of the Umberatana Group are'represeﬁ%éd,iﬁ‘tﬂeffegion west

of lLake Torrens (Torrens 1:250,000 shect, 195&5 by the ﬁernatﬂf
Grit, a dominantly clastic sequence at leést 1200 fect thick,
Coarsé graiﬁed members of this formation resemble the Pandurra
Formation,

Erratics of rocks lithologically similar to an upper meﬁber
of the Pernatty Grit occur hbwever\in»the Sturtian tillites at
several iocalities in the Flinders Ranges (peps. comm, R.P. Coats
& J. E, Johnson) thus suggesting a pre-Sturtien age for the Per-
natty Grit and possibly the Pandurra Formation,

‘ The‘Pandurra F;rmat;on has not been recognized with cer-
tainty ih'sequence in the Adelalde Geosyncline to the East, West
of Spencer Gulf the Formation is overlain with apparent conformity
by the Tregolana Shalc and Tent Hill Formation which from detailed
lithoibgical and mapping evidence undoubtedl& represent units of
the Wilpena Group of Marinoan ége.. In view‘of the lack of pos-
itive evidence the age of the Pandufra Formation has cbnsequenfly
not yet been fixed with certainty within late Willourén to carly
Marinoan time range. |

At Depot Creek in the western Flinders Ranges (Brunschweciler,
1954) volecanices of the Wooltana and Roopena type overlie typical
Callanna Beds, West of Spencer Gulf however the contact between
Roopena Volecanics and older rocks is not exposed, It appéars
likely that there the volcanics were extruded onfo & basement of
Moonabie Formation subsequent to an erosional interval duriné which
the earliest Callanne Beds'were being<ieposited in the geosyncline
to the east., - | o |

The Cultans Granitc (Crawford 1964, Cultane 1:63,360 shect)
pre-dates the Pandurra Formation in age and.post—dates Moonabie
Formation (Quartzitic Phase)., The ignecous body is complex and

includes porphyritic granite and porphyry with minor dacite,
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rhyolite and granophyre.\ It is previsionally equated with the
Moonta Porphyry and Gawler Range Volcanics, Although prelimih~
are age determinations of the Cultana Granite give an age approx-
imating to that of the Roopena Volcanics, satisfactory total rock
values have hot yet been obtained‘(w. Cempsten pers. cComm. ).

A summary of rock rclationships in the areais given below,.

~ TABLE V |
| ROCK RELATIONSHIPS
ARE/. BETWEEN OLD ROOPENA HOMESTEAD AND SPENCER GULF

1. TENT HILL FORMATION o Simmons Quartzite  Member
(Marinoan) ' Corraberra Sandstornie Member

2. TREGOLANA SHALE \ ,
(Merinoun) - ‘ | ~ .

3. disconformity? (inferred)
4. PANDURRA FORMATION

5. Disconformity or unconformity (establishcd in 0ld Roopena H,S.
area).
6. ROOPENA VOLCANICS
. Localities 014 Roopena H,S, Two Hummock Pt,, Backy Pt.
- Occur as pebbles at base of L4 at 0ld Roopcna H.S.,

7. Unconformity inferrcd, contact between 6 and 8 or 9 not yot
seen, .

8. CULTANA GRANITE shows acid volecenic affinities, intrudes 11,
occurs as boulders in 4 in Cultana areca,

9. GAWLER RANGE VOLCANICS. Occﬁr as intrusive bodies in this
arca, Intrude 11, occur as pebbles in 4 at 0ld Roopena H,S.

10, Uncpnformity inferred; probably destroyed by erosion, -
. MOpNABIE FORMATION”(QUARTZITICAPHASE)o
12, "GNEISS" COMPLEX, Rclationship to 11 uncertain in this area,

* together with MIDDLEBACK GROUP occurs as pebbles in 4 at
014 Roopena H.S,

(e) Chemiecal Compos1tions of Some Igneous Rocks from Northern Eyre
' Peninsula and Adjacent Areas (Fig. L).

Chemical analyses of five rock samples of Gawler Range Vol~
canics are available from the following localities, Kundery Hill
(67.?% SiOZ),\Corunna Range (68.9, 69.0% siOz), Paney Bluff (red
variety, 71.48% Sioz) Paney Bluff (dark grey variety, 72.22% 3102).
The variation diagram shows clecarly that the’KQO, Na2
trends intersect'those off the Charleston Granitc massif analyses,

0 and CaO <

It is suggcsted thqt the two rock units are rclated to different

igneous suites, -
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Suppofting this~interpretation the age;determination
rcsults indicate that the Charlcston Granite is about 60 million
years older than the Gawler Range Volcanics,: | |

The Moonta Porphyry composition indicate correlation with
the_Gawler Range Vblcanics, particularly’with Cal and Na20 ﬁrend
of the two analyses available.,

The Moonsbie Porphyry analysis (65.86% Si02) also falls on
the extrapolated Gawler Range Volcanies alkali curves although
field relations ihdicate that it is pre~Charlcecston granite and is
conséquently not related in time to the Gawler Rahge volcanic
igneous suitc, Age=determination results on the other hand
suggest it is Gawler Range Volcanic in age (Compston this journal);
The single anaiysis of Burkitt Granite (65;59% 8102) with high
A1203 (16;ﬂu%) indieates that 1t is a contaminated rock, |

Only one analysis is available from Northecrn Eyre Penin-
suia‘of amygdaloidal basic lava of the Wooltana type, this is from

Two Hummock Point (analyses VII, Table 2). The high Fe content

. 203
(26.,2%) is due to excess hematite, Correction for this shows that
the rock @robably had an original composition within the range of
us% to LB8% Si02, typiéal of the Willouran lavas, and an Mg0/Ca0

ratio greater than unity.

PRECAMBRIAN CORRELATIONS

The "Older Precambrian' Baéement

Miles (1954) assigned a "Middle Precambrien' or "late
Archaean" age to the Middleback "Group:" Hc noted (p.126) the
lithological similaritics of the iron formations withrthe Archaean
Jaspilites of the West Australian goldfieids. So far;bége—deter—
minations in South Australia neither confirm nor deny such a correl-
ation, as they give the age of youngest granite or migmatisation,
The Eyre Peninsula metésediments have been dscribed as "typical
Grenvillean complexes," (Dickcnson & Sprigg, 1953, P.427).

The age of the sedimoﬁts’éomprising the Wiliyama Complex is like-
wisg conjecﬁural, The sediméhfsAarc of gréater age than the
davidite:IOdeswgt Crocker's Well, f660 m,’years ard at Radium-Hill,
1540 ﬁ?.years (Wilsénﬁeﬁ al, 1§60), |
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An.important‘link in the Precambrian stratigraphy of W.A,
and S.,A, is provided by the Precambrian units in the Musgrave Block
and in the so-called Officer Basin, a large concealed area to thé
north of the Gawler Platform.,. The original sediments constituting
the Musgrave Block are represented by.thé Musgrave=Mann Metamorphics
of the granulite metamorphic facies (Dévies, 1:63,360 sheet, in
press). Wilson et al., (1960, p. 188) pdinted out that age-decter-
minations indicated that in the Musgrave Ranges these rocks are of
unknown Precambrian age and have been subjected to repeated meta-
morphisns, lGeological evidcnee in the Indulkana Range area (Coats,
1963) indicates that the igneous rocks intruding the Musgrave.
Block basement arc at least prc-Sturtian in age; In this area a
belt of unmetamorphosed Adeclaide System sediments, possibly incIud¥
ing some of Willouﬁan age trends sSouthwest into the Officer Basin,

A clastic sequence occurs farther west near the W.A, border
(Johnson, 1963). This unit was provisionally assigned to the
Marinoaﬁ,and.rests-unéonformably on: granite bascment at Belundina
Hili (Birksgate 1;250,000 sheet). It resembles the'Pandurré Form-
ation and likewise may be as old as Willouran or in part as young
as Ordovician (Sprigg et 21. 1958, D.85). thnson_considers this
sequence forms the northern.flank of the Officer Basin and extends
northwest for about 150 miles into Wéstern'Australia to the Warbur-
ton‘Range area where it is underlain by two volcanic and sedimentary
sequences.(Horwitz & Sofoulis, 1962). * In the Skirmish Hill area,
nearer the South Australian border, the clastic unit, according to
J. E. Johnson. (pers. cbmm.) rests on a thick complex volcanic
sequence at the base of which'a éonglomerate marks a major uncon-
formity with 5 granulite basement of the Musgrave-Mann Metamorphics.

The writer consiaers that the volcanics of Skirmish Hill and
thosé underlying the “Townsend Range Series" (Taibot & Clarke,'1917}
are best correlated with the Fortescue Group (Daniels, 1964) and
equivalents in northwestern West‘Australia. This correlation has
previously been made in gencral tcrms by Sofoulis-(1961).

The Fortescue Group is the lowest Pfoterozoic unit in the
remarkable,Nullaginé basin recently described by baniels (op. cit.).

The group 1s about 22,000 feet maximum thickness, 1is dominantly
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baseltic in thc type arca, it cxceeds 2,100 m, years (Leggo et

al. 1964) and rcsts unconformably on an older Archaoan basement,

It is overlain by the Hamersley Group containlng the economically

important iron formations (MacLeod, 1964) dated at about 2,100 m,

years (Leggo et al. op.Cit;).

If the volcanics of Skirmish Hill

are correlated with the Fortescue Group, then the Musgrave - Mann

Mctamorphics are Archaean in age.

Thec followingt;ablq_shows the relatiohéhips and lithology'

on the southwestern flank of the Musgrave Block{

TABLE VI

South West of Musgrave Block

Skirmish Hill

Previous Warburton Ra. Proposed
Corrclation Area(W,A.) Area (W.A,) Corrclation
silts, shale, shale, oolitic
limestone ' cherty limg- Adelaide
: stone Systen?
Marinoan ‘ _ . ‘
(Horwitz & "Townscnd quartzite
Sofoulis, quartzite" ‘
1962) .
UNCONFORMITY - UNCONFORMITY
(Horwitz & (Johnson,-
Sofoulis, 1963)
1962)
basalt of
"Townsend
Series," 3000 . '
fect approx. hiatus?
UNCONFORMITY, ‘
(Talbot &
Clarke, 1917)
17000ft .approx, 170001t , approx,
Lower of doleritic of basalt,andes~
Proterozoic and basaltic ite, rhyolite,
(Sofoulis,- lava, tuff, granophyre, Lower
1961) dolomite and. porphyry with - Proter-
chert, intrud- minor basic ozoic
ed by porphyry, dykes,
'gr.nlte(9 . and
minor basic
dykes and sills
o Basal conglomer—
ate :
UNCONFORMITY
"~ Granulites etc,
of Musgrave=- Archaean

Mann Meta-
morphics:
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‘ Withinl§asgmept areas, corrclation of metésediments depends
on regional and detailed field stratigraphic studies supported by
reliable age-deté}minations from contgmporaneous réck.sﬁch as
interbedded volcanié'flows; " Until such data are available time
subdivision into Middle snd Lower Proterozoic and Archaeen for the
southern basement aréas‘of South Australia does not appcar to be %
ﬁoséibie.' Thergeneral term "Older Prccambrian" is now provision-
ally used for basement rocks. The end of this gencral time inter-
val appears to be marked by the intrusion of léte or post-orogenic
granitic rocks—(Burkett, Charleston, Pepégoona Porpﬁyry and younger

granites of the Olary Province) dated at about 1600 m. years.

The Gawler Range Volecanics and Corunna Conglomerate

These rock units 1lie betweeh the Adelalde System and Older

Precambrian sequences and are probably "Middle Proterozoic' in age.

The Adelaide System

Prolonged erosion during the Middle_Proterozoic terminated
with the collapse of the "Older Precambrion' basement east of the
Gawler Plafform. ‘ The Willouran time.interval is taken as having
commenced with the sedimeﬁtation in’ the rcspltént tfough zone
believed to represent the carliest phasc of the Adelaide Geosyn
cline, . This event is assumed to have bcgun at abouﬁ 1400 m, years.

Four major cybles'of sedimentation-followed'beforeAthe Cambrian,

The beginhing of the second (Burra Group) and third cycle
(Umberatané Group) marked the beginhing of the Torrensian and
Sturtian time intervals respectively. Two widesprecd glaciations
represented in the Umberétana Group occupred in carly Sturtian and
in early Marinoan time.  The base of the Umberatana Group is defii
ed.in many areas by an unconformity with tho}Burra Group (Thomson
ct al, 1964, p.8). |

The four time intervals associated with the Adelaide System
are of great practical value in South australian geology becausé
~detailed lithological featurcs in the sequences can be recognised
over great arcas and extend even beyond the State boundaries, -

Sufficicnt age-determinations are not yet available.in South Aus—
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tralia to date the time intervals precisecly, Until the question
of fixing the Middle and Upper Proterozoic boundary is rcsolved
throughout Australia and elsewhere,Athe Adelaide System is pro-
visionally regerded as "Uppef Protcrozoie.". Present evidence is
that the Adelaide System includes Upper Proterozoic and part of
Middle Proterozoic time-subdiviSions as proposed for Canada by
Stockwell (1962, p;9).‘ Figure 6 illustrates dingrammatically the
.Predahbrian time-rock felationships ih South Australis,. The time
scale is adopted ffom age=detcrminations providéd by Compston.
The ages of Willouran, Sturtian and_Marinoan boundaries represcnted
on the d;agram have been assumed., The numerous disconformities’
-and internal unconformities observed within the ma jor éycles are
nof shown on the diagranm, |

A great édvance will be made when the sediments of the
Nullagine Basin and Adelalde Geosyncline arc accurately correlated.
According to Danikls (op. cit.), the uppermos; unit, the Bangemall
Group of shales, dolomites énd clastics is of the order of 900 m.
years in age and overlies the Breénahan Group, a2 thick clastie
sequence, Both groups have lithological features in common with
the Adelaide System sequences on the margins of the Gawler Platform

and Musgrave Block.,

_Summary of Precambrian and Lower Palacozoic . Geological History

a. Deposition of Middleback "Group" and related sediments on
 buried oider basement. Associated vulcanism,  Moonabie Formation
(?). .

b. ‘Folding of sédiments, metamorphism and granitisation of the
site of future Gawler Platform and Adelaide Geosynelinec,

¢, Intrusion of late or post—orogenic‘granites (epproximately

1600 m, years) markiﬁg final phasé of evolution of "Older Preccam-
'brian"'basemont; | |

de Intermittent block. uplift, erosion and pencplenation of Gawler
Platform. Acid extrusives (Gawler Range Vblcénics) With local
areas of sedimentation (Corunna Conglomefaie). . Probable continued
crosion 6f basement arcos to cast,

Ce _Collapse'of castern basement arca, beginning of Adeléide System
(Willouran) sedimentation ?1400 m. yecars in carly trough of
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Adeleide Geosyneline., Willouran basic volcaﬁics (1340 m, years)
within and flenking the Adelaide Geosyncline trough, .
. Intermittenf sedimentafiqn in Adelaide Geosyhcline controlled
by block tectohics and associated diapiric movementé of Willouran
sediments. Torrensian and Sturtian transgressions folloWing
erosional intervals over large agéas. Sturtian and Marinoan
glaciations and glaclo-marine sedimentation,
g. -Post-glacial widespread Marinoan trgnsgreésion on to Gawler
Platform,  Change to continental or lagoonal environments,
Termination of Adelaide Systcm sedimentation. |
h, lCambrian marine transéression. Widéspread carbonatc shelf
deposits extending over Adelaide Geosyncline and part of the Gawler
Platform, minor volcanic activity and collapse of Kanmantoo Trough
in south with associated geosyncllnel sedlmentﬂtlon. Change to
continental env1ronmont. |
i, - Orogeny, metamorphism,'inirusion of south ecastern margin of

Adelaide Geosyneline by Ordovicisn gPanite,
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