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'.an PRECANBKIAH—-CAIBRIAN BOUNDLRY IN AUQTP‘LIA. _-”'
UNDEREXPLCITED GECUFS OF FOSSILS CF PCTERTIAL
'USEFULNESS FCR CCRRELATION

A M.R. Walter
.. Bureau of Mineral Resources, : S _
Geology and Geophysics s

It is.becominp apparent that there was o wides pread mérine

.transgresslon in Australla at about the tlme now defined as the Precambriaon—

Cambrian boundany. As a result most of the Tocks repres entzng this time

.aré-sandstones, siltstones, shales and dolomites. With extremely rare

- exceptions, the only fossils these contain are tracks and‘trails, soft
-bodied metazoans, stromatolites, acrltarchs and perhaps algac. The

. oldest abundunt shelly fosslls are archanOyathanb and varlous'phOQphatlc

_.form».j

s .
V-

Most definitibns of the Precambrian~0ambrién,Bouhﬁary depend

- onzmetazoan shelly fossils (Cloud, 1968, also used the stiomatoiite

ConoEQMton). i MiéroSCOpic and macroscopic algae had dlreudy evolved to

form a diverse flora by this time.,  The ultimate dependénce"of'ahimals

-~ on plants ensures that significant floristic changes will correspond to
faunal innovationss. This is clearer for the {time interval considered here

- than for later tinies, since all the known plants were small and aquatic,

making them readily available as food to the relﬁtlvely spall and aquatic
animals of the time., Recognition of this community stlncture will facilitate
correlation of the Precambrian~Cambrian boundary by dellmltlng it from hroth
sides and by encouraging the use of a wide range of fossils found in.a very
wide variety of facies. ' - '

Archacocyatha: The basal stage of the Russian Barly Cambrian,

the Tommotian, is divided into three successive zones uging mainly archaco—

" cyathans but also other shelly fossils. Numerous archaeocyathuns are known

from the Tommotion. As a phylum they are readily identifiable, diverse,

- abundant fossils with short—lived taxa (the whole phylum lived only from

the Early to Jiddle, and possibly late Cambrian), and are therefore particularly
useful as index fossils. Genera are widespread: there are many in common

between Antarctic, Australian, Canadian; Moroccan and Siberian ocourrences.



There afe Speciés in ccmmon'bctweén Austrulia'and Ahtarciicc and Canada ané
Siberia. They occur abundantly in rocks older than those containing trilohites
in Siberia and ﬁcstrdlic. The shelly faunas of ihe lower Wilkawillina
Limestone and lower Agux Limestone in South Australia (Ddlly s FPaunal Afsemblare 1)
.are not 'well dated. They are probably Tommotian, Thls is sugretted by
Walter's (19f7) correlations using archdeocyathan genera and tumllle' and [y
‘Ddlly‘s (1972) correlations ‘of older trace fc sil au ,embluyes and blnghtly
.-younger shelly fawas. T S e

'1:bailyrha° fecently ﬁﬂde c'%mall coilection of éfchaéoayathans from
near the base of the Ajax Limestone and I have obtained upeclncns from on]y
50 metxc» above the base of the Wllkaw1111na Limegtone, - These are the _
‘oldest known South Australlan crchaeocydthans. In the Ceorgina Busin the
Hount Buldw1n Formatlon contains archaeocyathans and other shelly foss 11%._
Further collectlng in this formation oould produce archaeccyathan faunas

o]der than any known in the Adelalde Geosyncllne.

_ The only blostrdtlgraphlc study of Australlan archancyathanu has
‘.[been my own’ pxellmlnary effort (Halter, 1067) and «t present no one is
._contlnulng this work. At the very least these fossils will enable correlation
-of rocks one or two zones above the preoently accepted base of the Cambrian
~and, further searchlng could well produce basal Tommotlan faunas, partlculxlly

in the Georglnd Basin,

Stfo@atolifes: v Tﬁe prcsentIState of stromatolite biostratigruphy
is'{hat it is a method that should work, evolution within the algae will '
readily explain apparent temporal changes in-stromctoiite assemblages, and
.that at present most déta support the concept,halthough‘there are importemt
anomalies.  Cloud (in Cloud & Semikhatovy 1969) used the stromatolite
Conoghvton in a definition of the Proterozoic - ?alaeozoic boundary; but new
data have invalidated thls and in any case the base of the Palaeozoic ag \“
defined by Cloud is not the base of the Cambrian. Walter and Preiss (Ireloo,
1972; Valter, 1972; Walter and Preiss, 1972) have shown that Lower and
Middle,Cambrian,stromatolités in Australia have a distinctive Girvanella-like
microstructure Unlikc any Australian Precambriah siromutolites.  This
microstructure also occurs in Cambrizn stromatolites in North America and the
USSR, Thc Russians have used stromatolites to subdivide the uppermost

Precambrian (Veﬁdian)'and dis tlngul h it from the Cambrian, In the Adelaide
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Geosyncline, Amadeus Basin, Georgina Basin and the Kimberley region there
- . . “"-.
are stromatolitic sequences straddling the Precambrian-Cambrian boundary.
This is particularly so in the first two busins where stromatolites immediately

underlie and overliec the probable boundary position., These are being studied.

Algae: The oncolite-forming (blue~green?) alga Girvanella first
appezrs at or about the base of the Tommotian in Siberiw (Vqronova‘and

¥isserzhevskiy, 1969) With it occur the (red?) algae E'Rgxtdn and.

Renalcis, both unknown from the Precombrian but abundant in the Lower Cambrian. -

Dplphxton ocours in the Lower Cambrlan of the Adelalde Geosyncline (Walter, 1967)
and Girvanella commonly occurs there, in the Amadeus Busin and elsewhere.

Numerous new algae flrst appear in Lower Cambrian rocks (Johnson, 1966) «

- Numerous microscopic fos 911 algae have been deacrlbed from

_ Precambrlun black cherts and argllllte Assemblages vary with age and

are qulte dlverse. ouch occurrences are common and some of the best known

' finds are from: the'Adelalde Geosyncline and Amadeus Bagin., Little is

known @bout facies control but undoubtedly these miprofosSils will become

fbiostratigraphically useful. There needs to be a study'offCambrian forms.

-Acritarchs: .Most‘Precambrién and Cambrian acritarchs are probably

algae but sincé their affinities are obscure this noncommital clussificution

is used. Acritarchs are widely used in blostratlgraphy. Acecording to

Dowmie the group Disphaeromorphitae is known only from the late Precambrian.
Near the base of the Cambrian three new groups appear; +these are the
Acanthomorphifae, Diacromorphitae and Oomorphitae., The oldest acanthomorphs
and oomorphs are in the basal Cambrian Blue Clay of the Balﬁic region. ‘

Precambriun and Cambrian Acritarch Assemblage Zones havé been recognized

-in the USSR and China. These methods have not been extended to Australiu,

alfhough there are records of Precambrian and Cambrian acritarchs here
(Timofeev and Combaz ). Suitable rock types are present here and the laltest.
Precambrian of the Amadeus Basin is presently under study. The very large
Precambrian acritarch Chuaria (Fora and Breed, 1973) has fecéntly been found

in the basal Arumbera Sandstone.
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PRECISTON IN CORRELATING THE CAMBRIAN-ORDOVICIAN
BOUNDARY IN AUSTRALIA '

E.C. DggCe

. _ Bureau of Minerdl Resources,
. - Geology and Geophysics

Although sectiong which straddle thélCambrian~0rdovician
boundary»have been known in Austraiia for many years, it is only recently '
that detailed‘biéstratigraphic reasults haﬁe been published. Becauée they
were the first group to ke dealt with in detail;.the.boundary, at present,
is defined in terms of conodonts, |

The boundary is drawn at a éiagnoétic faunal change. A iower
fauna, composed of virtuallyAunornamented, thin-valled simple cones
assoéiated with Y shaped férms, ig regtricted to the Cambrian. This fauna
is known from the Acerocare Zone (6a) of the Acado-Baltic region and is thus
of latest Cambrian age. An upper fauna, represcenting a considerable diver-

sification of ornamented forms {rom two simple ancestors, ig characterised

by the incoﬁing of Cordylodus proavus. The cordylodid sequence has been
divi@ed into six successive'assemblage~zoues in Auétralia, of which the
upper two zones are equivaient to the late Tremadooién of the Acado--Baltic
area, The early Tremadoci&n of the Baltic area comprises the Dictyonema
hale from which conodont faunas are known, but not yet published. The
unpublishéd resulty sugrest that some of the four lower zones of the
Australisn concdont zonabion can be recognized, lending sirength to the
view that the incoming-of Egzggggggg proavus igs, at least, a close approxi-
mation to the boundaxy between the Acerocare Zone and the basal Tremadocian.

y 7
H

If we accept that the Tremadocian should belong in the Ordovician rather

than the Cambrian, thepCordylodus proavusg is a satisfactory guide to the

base of tho Ordoviciane
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The Late Cambrian and Tremadocian conodonts show no noticeable

provincialism and do not appear to be facies controlled. .Complete skeletons

were probably composed of very similar pnits and preferential preservation

of disjunct units does not appear to poée prpblems. The presence of six
conodont zones in Ausiralia during Tremadocisn time indicates that a conodont
zone spans epproximately a willion years, an order of precision half that
seen in Devonian conodont zones, and in Jurassic ammonite zones.

"Although Late Cambfian qnd Early Ordovician conodonts have.qot been

studied in the detail to which those of later time intervals have been subjebfed

‘we do have reasonable world wide information.

The sequence of faunas described from Australia has also been
described, independently, from North and Central America, where the Cambrian-
Ordovician boundary is similariy and coinéidently drawvn at the incoming of

Cordylodus proavus. In addition to the above, tho Late Cambrian fauna is

also ¥nown from Iran, Kazakhstan, and China. Tremsdocian fdunas similar to .
the Australian sequence have also been reported from the south east Siberian
Pilatform, South Korea and New Zealand.

= Thus elthoughthe Cordylodus proavus Zone is known definitely in

only Australia, North and Central America, anq Siberia, the world wide
occurrence of both-ancestors snd descendants demonstrafe_its potential use-
fulness in recognizing the Cambrian-Ordovician boundaryl.

In North Amexica the detailed conodontrstratigraphy parallels a

detailed trilobite stratigraphy. The Cembrian-Ordovician boundary has long

. been recognized in terms of trilobites as the boundary between the Saukia

Zone (Cambrian) and the Symphysurina Zone (Ordovician). This latter'zoqe

>

has nov been divided, the lowest part being geherally recognized as the

Missisquoia Zone. Comparison with conodont zonation shows that in sections

» as far apart as Texas and Alberta Cordylodus proavus has a first occurrence

at or near the base of the Corbinia apopsis Subzone, the uppermost of fogr
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subzones of .the Saukia Zone. Although this subzone is extremely Lhin.and

probably represents a short time interval there was non coincidence between

the conodont Boundary and the traditional trilobite boundary.
' o ' 2 o
However, conodont and trilobite faunas from Mexico suggest that

saukiids may range into the Lower Tremadocian. Faunas from Afghanastan

- support this interpretation; palaeontological proof was provided by the

recovery of a mixed trilobite fauna in which Acado-Baltic early Tremadocian
forms éo-eiisfed with éaukiids. | |
o Thé continual use 6f the demise of the-saukiids as the basis for
delineating.the Cambrian-Ordovician boundary could lead to pitfalls similar

to the use of the "last" graptoiite to define the lower boundary of the

Devonian. The uge of trilobites, élthough obviously useful in local correlation

may be inhibited by the occurrence of biomeres, sudden non-evolutionary changes

in faunas not obviously associated with lithological changes.
Other groups which may prove useful in deiineating the boundary

include brachiovods and molluscs. . Phéphatic brachiopod faunas have not been

fully described but asppear fo offer some promise although slow and minor

morphologiéal éhanges may detract from precisior., The molluscs were in the

kS

process of rapid evolution and may be a useful tool although ecological
factors hinder their use. | :

At the preéent time conodonts'offer the Qost precise method of
correlating the latest Cambrian and Early Ordovician; zones of a million

years duration can be recognized and major evolutionary changes occurred

coevally world-wide. Their ease of recovery and of identification are

added iomefits. The only drawback to their use is diffiqulty in recovering

v 7
g

them from indurated and silidified clagtic sediﬁents.
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ANTIARCHAN TISHES AWD HILDLE - UPFOR DWVORTAH COWELATION

G.C. Young
o ’_)"'.
Bureau of Mineral ?esourcos,
Geology and GOOthUICu

. Four genera of antiarchan fishes are at present known from

Australian Devonian rocks, Bothriolepis, the most widespread form, occurs
in levwer Frasnian strata in the Canning Basin and is associated with a

Cyrtospirifer fauna of similar age in eastern Australla. It appears near

"the base of the Frasnian also in the western U.S. and yhe Baltic region of
western Burope, nut in.southern China is reported fron Bifelian strata. Some
Australian occu}nences may therefore be Miﬁdle Devonian in age. The genus
Remlgolegls was originally descrlbed from Pamennlan strata in east CGreenland,
It also occurs in Scotland and several localitics in N.3.Y. fThe Austrullan
occurrences may however be somewhat older than those of'the type locality.
e‘The Vlctorlan genus Illlsaogls Stensi8 shows close affinity to Dianolepis
Chang from the Middle Devonian of Yunman Province in southern China, and the
Middle Devonian European genus Achrolcpls has been reported from Australia
‘but abparently occurs in the Famennian in Chlna. A better understanding of
the Chlnese or European affinities of Australian antiarchs is required before
they can be full&,ufilised as index fossils for non-~marine Middie ; Upper

Devonian sequences.
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BIOSTRATIGRAPHY, CHRONOLOGY AND THE CONTINENTAL MAMMAL
~ RECORD OF AUSTRALIA AND NEW GUINEA

_M.thé

Bureau of Mineral Resources, Geology and Geophysics

The chrbnological ranking of the Tertiary marsupial faunal
assemblages in Australia and New Guinea, summarized by Stirton, Tedford
and Woodburne in 1968 has served adequately since then. The scheme.
is however probably subject to substantial errors-from several sources;

future revision of this chronology is to be expected and should surprise

‘no one, Twenty years after the commencement of ipe-first chronologically
- and stratigraphically orientated work on Australian Tertiary fossil

mammals seems an opportune time to appraise past evidence and that

generated since 1968 and to comment on the degree to which the corre-

lations are sound. ¢

The sfability of the mammalian chfonological framework

deﬁends on; |

' 1. ‘The physicél succession of strata.

2. Sites where land mammals occur in étrata interbedded
with dated marine rocks.,

3. The occurrence of mammals in rocks which contain
volcanic material amenable to radiometric dating.

4, The correlation, using palynology, of non-marine rocks
containing fossil mammals with rocks from marine

sequences containing dateable invertebrates,

Stage of evolution comparisons have figured largely in our

ordering of both stratigraphically superposed and geographically separated

4

‘faunas and we acknowledge that such arrangements are open to question.

Fossil mammal palaeontology and chronology are developing
disciplines in Australia ;nd there is no choice but to investigate and
develop local geological sections, demonstrate local physical, bio-
stratigraphic and chronostratigraphic correlations and extend these
within Australia and New Guinea to achieve an increasingiy stable and
refined series of local and potentially continental correlations unique

to the region.
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