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"Stromatolites stand in roughly the 
same relation to blue-green algae as 
coral reefs to corals" (1). They are 

sedimentary structures produced by life 

processes of Cyanophyta in various as- 
sociations of species and genera, pos- 
sibly also with other algae and bacteria. 
From these undisputed facts the con- 
clusion was drawn (2) that the variable 

gross form of these structures was due 
to variations in environmental factors, 
although the microstructure rarely if 
ever shows identifiable remains of algal 
cells. Hence any evolutionary change 
which could be morphologically ascer- 
tained and lead to stratigraphic correla- 
tions based on stromatolite occurrences 
was considered unlikely. Correlations 
by means of these fossils, at ranges in 
time and space greater than those of 
specific local environments, were dis- 

couraged. 
Undeterred by these views, a group 

of Russian workers (3, 4) carried out 
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systematic studies of the morphology 
and stratigraphic distribution of stro- 
matolites from many regions of the 
U.S.S.R. From the results of their work 
we concluded that although the gross 
forms and structures of most stromato- 
lites may be too simple to allow recog- 
nition of diagnostic characters and 
some variations are due to environ- 
mental factors, nevertheless, columnar 
forms do exhibit sufficiently clear diag- 
nostic characters (Figs. 1 and 2). Their 
distribution in four successive assem- 
blages of form genera has been con- 
vincingly described from many se- 
quences of Precambrian rocks in the 
U.S.S.R. A division into five assem- 

blages has recently been suggested (4). 
We collected or obtained material 

from all major areas of essentially un- 

metamorphosed Precambrian sediments 
in Australia, and studied selected speci- 
mens according to Krylov's method of 
"graphic reconstruction" from serial 
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sections of columns. Illustrations of ex- 
amples of form taxa and a brief dis- 
cussion of most of the characters used 
in their distinction are given by Raaben 
(4). Although accepting most of these 
taxa, we concur with some other Rus- 
sian workers in attributing more sig- 
nificance to gross features and less to 
microscopic structures which are com- 
monly affected by diagenesis. Figure 1 
illustrates terms to be used in diagnoses. 
Character combinations rather than 
single featires distinguish form genera 
and species. Some characters vary con- 
siderably within single species, but dom- 
inance of a modal form makes it pos- 
sible to recognize distinctive charac- 
ters. 

The results of work on two areas 
which is nearing completion are here 
reported (Fig. 3). The Skillogalee Dolo- 
mite, occurring low in the Burra Group 
("Torrensian"), in the Adelaide Geo- 
syncline, South Australia, contains a 
uniform assemblage of Baicalia spp. 
over a distance of 450 km. The forma- 
tion typically comprises pale-colored, 
relatively pure dolomite and minor 
clastics in its lower part, and dark gray, 
either massive or thinly bedded argilla- 
ceous dolomites, together with sedimen- 
tary magnesite conglomerates, secondary 
black chert, and minor clastics in its 
upper part. In different localities, Bai- 
calia spp. occur in each of these rock 
types except the clastics. Many Russian 
form species of Baicalia have been dis- 

tinguished by textural features of the 
lamination which are at least in part 
diagenetic. This makes identification 
with previously described form species 
uncertain. 

Conophyton cf. garganicus was found 
in a large dolomite raft in a diapir. The 

age of the dolomite is uncertain but it 
must be older than the upper part of the 
Burra Group, which the diapir intrudes; 
it probably came from the lower Burra 
Group or the underlying Callanna Beds. 

Although textures of stromatolites must 
be interpreted cautiously, structures 
(shape and thickness variations of lami- 
nae) of conophytons are distinctive and 

significant for the subdivision of the 
form genus into form species. Conophy- 
ton cf. garganicus is identified by its 
even dark and light laminae, the dark 
laminae being uniformly lenticular. 
Conophyton cf. garganicus occurs in 
situ in the Irregully Formation of the 
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Bangemall Group, in the Capricorn 
Ranges of the North West Division, 
Western Australia. 

The Burra Group is everywhere over- 
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lain, often with demonstrable uncon- 
formity, by the Umberatana Group, 
which has a tillite ("Sturtian") at its 
base. The stromatolite assemblage of 
the Umberatana Group is radically dif- 
ferent from that of the Burra Group. 
In the Southern Flinders Ranges, the 

Brighton Limestone contains Katavia 
sp. nov. and Inzeria sp. nov. II, while 
farther south, a higher unit contains 
Patomia sp. nov. Gymnosolen sp. has 
so far been found only in limestone 
blocks in a sedimentary breccia on the 
flanks of a small diapir. Its exact age 
is unknown, but it cannot be younger 
than the Tapley Hill Formation in 
which the breccia is intercalated. 

The upper member of the Bitter 
Springs Formation in the Amadeus Ba- 
sin, Central Australia, contains a rich 

and varied assemblage of stromatolites, 
including at least five columnar types. 
The most common and widespread form 
was described by Howchin (5) as Cryp- 
tozoon australicum (and C. tesselatum, 
a synonym). Edgell (6) identified this 
form species from the Duck Creek 
Dolomite of Western Australia, discard- 
ing the generic name "Cryptozoon" in 
favor of "Collenia." Both these names 
are inappropriate. The specific identifi- 
cation of the Western Australian fossil 
is unacceptable (i) because it is based 
on one small, inadequate specimen, the 
gross features consequently being un- 
known, and (ii) because in this speci- 
men the laminae are consistently more 
steeply domed than in Cryptozoon aus- 
tralicum. Edgell also suggested that sev- 
eral other described forms are syn- 

onymous with his Collenia australasica 
(sic), but his supporting data are insuf- 
ficient. Howchin's species represents a 
new form genus. 

Other stromatolites occurring in the 
upper member of the Bitter Springs 
Formation include Boxonia sp. nov., 
Inzeria sp. nov. I, Linella avis Krylov, 
and Minjaria sp. nov. Inzeria sp. nov. I 
closely resembles Inzeria tjomusi Kry- 
lov, from which it is distinguished by 
having proportionally smaller and fre- 
quently transversely elongated niches 
and niche projections, a more irregular 
shape, and a different mode of occur- 
rence. Tungussia sp. nov. II occurs in 
the lower member of the Bitter Springs 
Formation. 

The lower tillite (Areyonga Forma- 
tion), lying disconformably above the 

OCCURRENCE 
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Fig. 1 (left). Diagnostic terminology. Fig. 2 (right). Australian Precambrian stromatolies. 1-9: Reconstructed from longitudi- nal serial sections. Only selected laminae drawn on cut surfaces. 10-13: Longitudinal sections. (The few illustrated specimens do not show the total range of variation.) 1, 2, 4, and 5 are of the Umberatana Group. 1, Patomia sp. nov.; 2, Katavia sp. nov.; 4, Inzeria sp. nov. II; 5, Gymnosolen sp.; 3, Ringwood Member, Tungussia sp. nov. I; 6, Burra Group, Baicalia sp.; 7-12, Bitter Springs Formation; 7, Linella avis Krylov; 8, Boxonia sp. nov.; 9, Tungussia sp. nov. II; 10, Minjaria sp. nov.; 11, Inzeria sp. nov. 1; 12, "Cryptozoon" australicum Howchin; 13, Bangemall Group, Conophyton cf. garganicus Korolyuk-only half-width of column shown. (Specimens in the Department of Geology, University of Adelaide.) 
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Fig. 3. Stratigraphic distribution of some Australian Precambrian fossils (FM, forma- 
tion; LS, limestone). 

Bitter Springs Formation, is overlain by 
the Pertatataka Formation, which only 
rarely contains columnar stromatolites. 
One such fossil, Tungussia sp. nov. I, 
occurs in the Ringwood Member, not 
far above the lower tillite. 

The stromatolites of the Bitter Springs 
Formation are mostly easily distinguish- 
able in the field. No intermediate types 
are known, except possibly for Linella 
avis and Minjaria sp. nov., which occur 

together in one biostrome. Different 
stromatolites occur in identical rocks, 
within less than a meter of each other 

stratigraphically. "Cryptozoon" australi- 
cum occurs frequently and is widely 
distributed over distances of more than 
300 km, and Boxonia sp. nov. is known 
from two areas 100 km apart. The other 
forms are not known to be so widely 
distributed, but occurrences of Inzeria 

sp. nov. I and Linella avis have been 
traced for up to 1 km. 

The stromatolite assemblages of the 

upper member of the Bitter Springs 
Formation and the Skillogalee Dolomite 
of the Burra Group have no form gen- 
era in common. In the Skillogalee 
Dolomite, similar stromatolites occur in 
various rock types, while the Bitter 

Springs Formation contains a very var- 
ied assemblage in identical rocks. Con- 

cluding, therefore, that environmental 
variations within the carbonate facies do 
not explain satisfactorily the differences 
between the stromatolites of these two 

formations, we suggest that they are not 
of the same age. Correlation of what 
is now known as the Heavitree Quartz- 
ite and the Bitter Springs Formation 
with the "Torrensian" had been pro- 
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posed by Mawson (7) and accepted by 
later authors, though some (8) con- 
sidered the Bitter Springs Formation as 
older than the Burra Group. 

Time ranges of the stromatolite form 

genera, as determined from many parts 
of the U.S.S.R. (3, 4), indicate that with 
the exception of "Cryptozoon" australi- 
cum, so far not reported by Russian 

investigators, and Linella avis, whose 

stratigraphic position is still doubtful, 
the Bitter Springs assemblage is char- 
acteristic of the Upper Riphean (950 ? 

50 to 650 ? 50 million years), while 
Baicalia, found in the Burra Group, is 

generally restricted to the Middle 

Riphean (1350 ? 50 to 950 ? 50 mil- 
lion years), and also occurs in the 
lowermost part of the Upper Riphean 
in Central Siberia. 

We stated that a specimen of Cono- 

phyton cf. garganicus comes either 
from the Burra Group or from older 
sediments (Callanna Beds). This form 

species is known only from Lower 

(1600 _ 50 to 1350 ? 50 million years) 
and Middle Riphean. As the Callanna 
Beds are unlikely to be older than 1350 
to 1400 million years (9), a correlation 
either of the Callanna Beds or of both 
these rock units of the Adelaide System 
with the Middle Riphean receives pale- 
onfological support from this find. The 
occurrence of the same fossil in the 

Bangemall Group of Western Australia 
is in good agreement with a radiometric 

age determination of 1080 ? 80 million 

years of a shale several hundred meters 
above the Irregully Formation (10). 

The stromatolites of the Umberatana 

Group assemblage are restricted to the 

Upper Riphean (Inzeria, Katavia and 
Gymnosolen) and possibly Vendian 
(Patomia), indicating a probable Upper 
Riphean to Vendian age, that is 950 ? 

50 to 570 - 15 million years. The oc- 
currence in the Pertatataka Formation 
which includes shales dated at about 
790 million years (10), of Tungussia 
(Middle Riphean to ?Vendian), does 
not conflict with its correlation with the 
Umberatana Group of the Adelaide 
Geosyncline where Upper Riphean to 
Vendian stromatolites occur. 

The first results of the morphological 
and stratigraphic analysis of Australian 
stromatolites confirm their potential 
value for the discrimination and strati- 

graphic correlation of otherwise unfos- 
siliferous Precambrian strata. This is an 

important addition to their recognized 
paleoecological significance as indicators 
of a lagoonal, littoral, or sublittoral en- 
vironment (2). 

MARTIN F. GLAESSNER 
WOLFGANG V. PREISS 

MALCOLM R. WALTER 

Department of Geology, 
University of Adelaide, 
Adelaide, South Australia 5001 
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