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SUNMARY

A study has been mads of Procambrian and Cambrian columnar
stromatolites from the Amadeus, Georgina, Nullagine and flcArthur
Bagsins and thae Antrim Plateau Volcanics. A very detailed field
and laboratory study of those from the Amadsus Basin provides the
basis for a critical review of stromatolite taxonomy in which it
is ooncludeod that taxa with stable, distinct, character combina-
tions can bhe defined. 1t 1s found that the texonomic significanne
of morphological feetures is varisble. Modificetiona suggested for
the present classifigation result in & reduction in the number of
taxa and poasibly also in the further temporal restriction of some
groups, Obsorvation of growing stromatolites and a study of the
literature on modern algae and astromatolites allows some biological
interpretation of the classifleation., From the limited data
avallable it is conoluded that there are differsnces in gross plant
shaps between some algal taxa and upon plant shape depends stroma-
tolite lamina shapej there is a correlation betwesn lemina shape
and other morphological featurss of stromatolites. A brief study
of lithofaoies relationships shows that diffoersnt stromatolites ooour
in identical rocks and similar stromatolites are found in differont
rocks, supporting the conclusion that mors than just the environ-
mont of growth dotermines the shape of stromatolites. The
environment of growth of ocertain Amadous Basin stromatolites is

comparad with that at Shark Bay, Western Australia.
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The eighteen taxa defined or identified and one tentatively

identifiod are temporally restricted within the Precambrian and
Cambrian of Australia, In the Amadeus Basin, wight forms pcour

in tho Bitter Springs Formation, one in the Pertatataka Formation

and one in the Pertacorta Group. In the NJllagine Basin, two forms
are kpown from the Forteacua Group, two from the Uyloo Group and two
from the Bangemall Group. One form sach is known from the MeoArthur
and Georgina Basins and two from cherts in the Antrim Plateau Vol-
canice. The diverse assemblage from the upper Bitter Springs
Formation is distinctive and very similar to that from the Umbaratana
Group of the Adelnide Geosynclinejy 1t is unlike that of the lower
Burra Group (Adelaide Geosynoline) with which the Bitter Springs
Formation is usually correlated on lithelogical and strabigraphic
grounds, Therafore the Umberatana Group and upper Bitter Springs
Formation are placed in the same assembhlage zone, younger than

that of the lower Burra Group. This correlation is more precise
than previously possible. The Bangemall Group assamblage (fNullagine
Basin) is very similar to that of the lowor Burra Group; the corre-

lation of these units 1s oconsistent with evidence from isotopic dating.

Of tho five taxa from the uppor Bitter Springs Formation which
are known in the USSR, two ars exclusively lLate Riphsan, two Late
Riphean and Vendian and one poasibly only Vendian. Correlation
with the Upper Riphean is consistent with othor gsologieonl ovidance

and provides a more precise relative dating than previously availabla,
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The Bangemall Group aaSambiagu 15 fousd in the USSR exelusively in
the middlalﬁiphean (lSSDiBD “ Qﬁﬂigﬂ Meyi)} this oorrelation cons
Pirms a shale dating of L0BOZB0 miy. from the Bangemall Group.

The Antrim Plateau Voloanios sssomblage is most like Vaendiah assem-

blages in the USSR.  The Qeargina Rasin Jagutophyton howchini is

probably Farly Cambriah but iﬁlhhe USSR Jacutophyton is only known
from the Middle Riphean., Thias is vonsideret to be an oxemple of
convergent evolution seueﬁal dthors are known but they are groatly
outnumbered by the numbat n% tomporally rostrioted taxa without die-

Junat distributions.

Two of the Nullagine Basin assomblages are Early Proterozoio
and different from those of the Hiphnan. This with a review of
other Early Proterozoio stromatolite doourrences confirms the potential
of stromatolites for zoning bhe Early Proterozoic as well as thi

Riphean.,

Several aspoota of stromatolito scology are considered.  Besidus
a study of ecology relevant to the taxonomyy it ie fnqu that sfromas
tolitve oannot be used to determine tidal rahges but may give olies to

past atmospheric composition.

Finally, struoturss formerly described da foseile (includihg
stromatolites) from Precambrian bandad iron-formation of the

Nullagine Basin and greywacke of the Pipe Cysek Geosyneline were
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studiad., Thoss From the iron-formation were found to have formed
during diagenesis of the previcusly colloidal sediment, The

greywacke structures are teotonically deformed sand volcanoes.



