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DEPARTMENT OF MINES
SOUTH AUSTRALIA

' REPORT ON A.N.U, SYMPOSIUM ON ISOTOPIC AGE-DETERMINATIONS
WITH REFERENCE TO CORRELATION OF PRECAMBRIAN ROCKS
2/12/6.., ‘

ABSTRACT
Thé Australian Precambrian stratigraphy is discussed with
the aid of rock correlation data obtained from the Bureau of Mineral
Resources and age-determinations made by the Department of Geophysics,
Australian National University.

An Australian Precambrian time scale is proposed and referred
to four major Precambrian geosynclinal sequences in Australia,

Several diagrams outline tentative correlations of South
Australian rock units with the proposed Australian time-rock scale,

GENERAL

The writer arrlved in Canberra on- the evenlng of 30th Novem-
ber and returned to Adelaide on the evening of 3rd December. He |
there contributed an outline of the South Australian Precambrian
data at a symposium on Australian Precambrian correlations organized
by the Departméht of Gebphyéics, Australiagn Nafional.University.ASSiSE'
ance was.given to B.M.R. officers immediately prior to the sympos-
ium in ppeparing a correlation'chart showing thicknesseé of Australian

Precambrian rock units and isotbpe-age-determinations obtained by -

A.N,U, research.workers in coiiaboratlon with the B.M Roland State
Surveys. A photographcf thls chart will shortly be-avqllable,
The B.M,R, chart is the éulminétion‘of the currenf regional mapping
programmes by B.M,R,'and.a»number of State Surveys and much painstak-
ing A.N,U., 1aboratory.Work. The B.M.R. chqrt presents the best
available data on Australian Precambrian a ge-dating and stratigraphy.
The correlation chart presented in this report (fig. 1)'was>
compiled by the writer from notes made after much;discussionvvith
Df; B, Ps Walpole and Mf..B. Roberts of the B.M.R. and Dr. W. Comp-
éton offZ:giU. It represents only part of the available data shown
on the B.M.R. chart. It neglects thickness of the rock units which

are here plotted against the absolute time scale in the mqst'likely
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relative time positions and from lithological correlations with
dated rocks, It probablyVincorporates a number.of erro;s in
correlatién which may be corrected when the B,M.R., chart is avail-
able for detailed study; This report is presented for the guidance'\
of the Survey geologiets who are mappiﬁg the“Pfecambrian"of this

State.

AN AUSTRALIJAN PRECAMBRIAN TIME SCALE
A number of papers on Precambrian stratigraphy were presonted

(3)

at the sympos1um by American’ and Canadian§1) geochronologists.‘
It was apparent that the Americans and Canadians could not agree on
time subqivisions even in contiguous areas. . The terms Proterozoic
and Archaean do not appear to be accepted by the Americans. The
Russians in part use these terms although in a rather different sens:
to the Canadlansf;there is consequently much uncertainty as to when
a standérd internatipﬁal Precambrian t ime scaie will be adopted.
Precambrian time subdivisions based on Australian stratigraphy are
suggested in this rebort as a basis for correlation of Australian
regional mapping data,

The extensive regional mapplng done in Australia in the last
, 15 years and recent a ge-determinations have shown that in Australia
we are well endowed with at least 4 major Precambrian gosynclinal
sequences ranging in age from abouf 3000 million years up to the basc
of the Cambrian at about 600 million years, Each of these sequences
has a time span roughly equivalent to theAPhaherozoic (i.,e. Paleozoic
+ Mesozoic + Cainozoic). | |

The youngest of these Precambfian sequences 1is the Adelaide
"System" (System is an inadeguate time-rock term Fo apply to the
larger t ime span now associated with'the Precambrian sequence in the
 Adelaide Geosyncliné). The time term "Adelaide" is however rctainec
in the sense envisaged by Mawson as are thé smaller time subdivisions\
Marinoan, Sturtian, Torrensiéh and Willouran which have béen used by
the GeologicaI'Survéy'here since systcmatic regional mapping began.
No modifications are required:to the proposals made in Quarterly

Geologicai Note No., 9 on Precambrian rock groups in the Adelaide
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Geoéynclihe.

 The next cycle 1s representedvby-the McCarthur and Tawalléh
Groups which have been mapped by B.M;R;‘geologists,in‘the mgjor
geosyncline in the West Carpentaria rcgion of Nofthern»Terrifbryﬁ
and Queensland:  The B,M.R° proposes to associate thié with the
‘"Cafpentaria" time subdivision. The next older cycle is représented
by the Mt. Bruce Super-Group in the Nuliagine Basin in northwesﬁern
W.A, The Super-Group inciﬁdes the Wyloo, Hamersley and Fortescué
Groups as proposed by the Geological Survey of WA, ‘A.tentativé
" time name may be "Nullagine."  The oidest knowvn Precambrian sediménf
tary cycle or cycles may be represented by the Roebourne.Group of the
"Pilbara System" or the impressive geosynelinal sequences also now
mapped by Horwitz and Sofoulis of the W.A: Geological Survey in
the Kalgoorlie-Norseman Region., A tentative time term for this
is "Yilgarn." It will be thé task of the Geological Sufvey.of
Western Australia to define the "Nullagine" and "Yilgarn" or "?il—
bara' time subdivisions.

The following table shows tentative age limits of the four

Australian Precambrian time subdivisions:-

1. Adelaide 600 to 1400 m, years
' : (span 800 m, yecars)

2. Carpentaria - 1400 to 1750 m,., ycars
‘ (span 350 m, years)

3. '"Nullagine" 1750 to 2500 m, years
(span 750 m. years)

L, "Yilgarn" + 2500 m, years
(span 1000? m: years)

Detailed evidence for these subdivisions is presented ih fige 1.
There will be problems in applying the time terms to geo-
graphically isolated sequences with atypical]ithology - €.8. grey-
wacke geosynclinal sédiments of possible Adelaide age in the Gnalta
area of wostefn N.S.W, However in most areas there will cventually
be some time limits set by age-determinations, The writer ié sure.
that when ﬁhe Austfalian Precambrian is systematically mapped on
1:250,000 scale and an adequate number of stratigraphic sections héve
been garefully studieq, lithology and rock relatidnships will estab-

lish correlations throughout.Australia based essentially on geologica:
evidence,.
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THE ADELAIDE ”SYSTEM"

The problem of the base 6f the Adeiaide System has been
discussed by the writer in.a recent-report enpitled "The Lower
Boundary of the Adelaide System and Older Basement relationships in
South Australia" (G;S. 3034, RB 59/138 D.M. 433A/6l4), The Adelaide
System was assumed to have beéﬁﬁ.at about 1400 m, yrs. by extraﬁol—
ation of Callanna Beds thickness below the Willouran bagib voléanicé,
which probably have aﬁ.age of about-13u0 m, years, This time limit
appeared to fit provisional corrglaiions shown on a B.M.R., - A.N,U,
'correlatién chart prepared in January 1964 for the A.N.Z.A.A.S,

Annual Congress at- Canberra. Early Adelaide age-reference points in
West Carpentaria are glauconite (1380 + m, years) in Qhe Crawford
Forﬁation of the Roper Group and silicate minerals in dolerite sills
(1280.m.‘years) intruding thié GroUpAin the Northerh Territor&.

. The disco#ery of the Marinoan and Sturtian glacials with )
pavéments in the Kimberley area of Western Australia has encouraged
the ﬁse_of the Marinoan and Sturtiah time terms-by B.M.R., geologists
and has highlighted the great value of the glacials as inter—regiong1 
timé-fock units. o

The finding of two glacials by the B;M,R, in the Amadeus.
Basin region has likewise meént a great'édvance in correlation.‘

See ”Report on Visit to Amadeus Basin, Scptember 196u“ by R. C. Mirams,
| R. P. Coats and C. R. Dalgarno, G.S, 2995, R.B. 59/99,‘D,M, MBB/GM);

THE GAWLER RANGE VOLCANICZ, CORUNNA CONGLOMERATE
AND INTER~-REGIONAL CORRELATIONS,

The time gap of about 150 m, yeérs indicated by the ages of
the younger Gawler Range Vblcénics.(ﬁu90m.) and the Roopéna Volcanics
(1340m,) suggested to the writer (G.S, 303&)'thét.erosion of the site
of the future Adelaide Geosyncline occupied this time interval up to
about 1400 m, years ago.,: The Gawler Range &olcanics‘were excluded
from the Adelaide System owing to t heir compesitional contrast with
the basic Willouran volcanics,

TheAhew B.M.R, chart indicates t hat the remarkable McArthup
Ri&er Group of carbonates over 15,000 feect thick were probably depos-

ited in the West'Carpentaria Geosyncline during this time interval,
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The Packséddle Microdiorite (1480 m, years) in the underlying Taw-
‘allah Gréup is the feeder to the Hobble Chain Rhyolite extrusive,
which is correlated with the youngest Gawler Range Volecanic (rhyolite
breccia, 1490 m, yrs,). Farther east in Queensland, the acid Croy-
don Volcanics are also ébout the same ége (1500 m, years)..

The dominantly clastlc Tawallah Group and possibly the thick
clastic sequence of the Bresnahan Group in Western Australia were :
probably in part deposited dtring the time interval that established
the regional unconformity betwéen Older Precambrian_basement'and
overlying Gawler Range Volcanics and Corunna Conglomerate on Eyre
Peninsula, Probably-South Australia was a source region for the
sedimentary basins represented by the northern thick clastic sequence:

Figures 2 and 3 illustrate the scheme as outlined above.

THE . GRANITE PROBLEM

The Canadian Preccambrian time scale proposed by'the Geoldg— .
ical Survey of Canada is based mainly‘on orogenic cycles associated
with granite intrusion and mectamorphism, . The o:ogenfes associated
with granite intrusion (e.g. Grenville) extend over 100 million years
or more. The ages have becn largely determined by the K/Ar method,
-The Australlan data represented on the latest chart compiled by the
B.M.R. are based mainly on Rb/Sr ago-determlnations, con81dcred by
some authorities to be less susceptlble to metamorphlsm'than K/Ar
ages. The samples include numerous minerals aﬁd rocks in scquence
e.g., 1llite, glauconite and lavas. | _ o ‘

Datings on granites do not clearly establish Australia-wide
orogenic episodes. There may however be rcmarkablc con81s'cenc,yj'u}:Ln
a 81ngle geosyncline as in the West Carpcntarla and Kathor1ne-Darw1n
region where (according to P. Leggo and B, P. Walpole pers. comm, )
many granites are dated consistently at 1760 Il, . yrs. There also
appear to be consistent granite ages at about L60 m. years flanking
fhe Lower Palaeozoic Kanmantoo Trough in South Australia. (W. C.
Compston pers. comm.).>

The granite ages from Eyre Pcninsula, Mt. Painter and the

Willyama Block on the otherAhand-appear to cover a time sPan from
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1540 to 1670 m, yrs, and to the writer point to the establishment of
"0lder Precambrian Crystalline Basement" over this interval. . Gawler
Range Volcanics and Corunna Conglomerate rest on this basement in
Eyre Peninsula, The regional unconformity there was established
prior to 1530 m, years and probably after 1560 m, years.. The age
of the Moonabie Formation there exceeds 1590 m, years but it is |
still péssible that this sedimentary unit was deposited in Carpcentarie
- time, —
| R. T. Pidgeon of A,N,U. (unpublished thesis,ﬂ pers. comm,
-W._Compston) has demonstrated that in the Barrier Ranges of NOS.W;,
the Mundi Mundi Granite intruding the Willyamé Complex hés én,age of
1540 m. years as also have the massive pegmatite‘bodieé within the
Willyama Complex,s The regional metamorphism is about 1640 m, years.
The Mundi Mundi Granite -age is comparable with that of the
main mass of Géwler Rénge Volcanics, Tentative granitic equivalents
in South Australia are the Cultana Granite and granitic phases of the
Moonta Porphyry. These granites as well as the older granites on-
Eyre Peninsula appear to be assoCiaﬂed with a prolonged positive

4

. movement in Southern Australia in Middle Carpentaria time,

FURTHIER AGE DATING WORK IN SOUTH AUSTRALIA

(1) Sampling of illitic sediments throughout the four cybles of
the Adelaide Syétem is recommehded from areas where the effecte
of the Lower Palacozoic orogeny may not’be strong.

(2) Study of sequences within the Gawler Range Volcanics are suggesi:
to obtain samples of what may be the youngest remaining membérs
of the voleanic pile. "It may be possible to narrow the age
gap betwéen these rocks and the hypothetical base of the Adel-
aide System of 1400 m. years. |

(3) Detailed study of the Cultana Granite and associated volesanic
phases so that the age of'the intrusive can be reliably estim-
ated, |

(4) Purther sampling of the Moonta Porphyry and granitic phases in

order to relate metallogenetic epochs and regional tectonics.,
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(5) Age-dating of Tollu and Skirmish Hill volcanics in W.A., and
gra.nite.s of the N,W. Province in order to date the met'amorpﬁism
and confirm the probable Yilgarn age of the Mann - Musgrave meta-
morphics., | |

(6) Dating of Giles Complex.

CONCLUSION

It.is apparent that a big advance is ébout to be made in the
understanding of the gcological history of the Australian Precambrianb
The application of this knowledge to the study of metallogenic |
provinces and the search for.gre deposits promises to be fruitful;

The writer wishes to éxpress his gratitude to the Director
of Mines in being selected to attend the A,N}U° Symposium and partic;»
ipate'in.the stimulatinglpreiiminary liaison work with Dr, B, P, Wal-:

pole of the Bureau of Mineral Resources and Dr. W, Compston of

AN,U,
B, P. THOMSON,
SENIOR GEOLOGIST,
REGIONAT, MAPPING
BPT : AGK:EMD . o . Joos G

L}'.1 .65.
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