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One of the major challenges in Earth Sciences is to construct
a robust picture of the diversity and timelines of the early forms
of life from the fossil record. Several decades have passed since
the first description of recognisable early Archaean microfossils
which were purported to be ancient bacteria (e.g., Dunlop et al.,
1978; Buick et al., 1981; Awramik et al., 1983; Schopf, 1993;
Rasmussen, 2000). However, morphology-focused imaging
techniques of fossil-like objects and stable isotope (C, N, and S)
compositions of putative organisms have relentlessly failed to
prove their biological origin (e.g., Brasier et al., 2002; Schopf et
al., 2002; Ueno et al., 2004).

Finding evidence for traces of early life on Earth is difficult due
to the problems faced in assessing both the syngenicity and the
biogenicity of preserved organic matter in Archaean sedimentary
rocks. Since the syngenicity of the soluble organic matter fraction
is difficult to demonstrate, studies focus on the insoluble organic
fraction (kerogen) in order to ascertain biomarkers. It is generally
accepted that the insoluble organic matter (kerogen) is syngenetic
with the host rock and several features of the kerogen confirm its
formation simultaneously with the solidification of the siliceous
matrix of the cherts. Raman spectroscopy has recently become a
very popular analytical technique used by Earth and Planetary
scientists, for example Precambrian palaeobiology. Raman
spectroscopy has been used to demonstrate a carbonaceous
composition for putative microfossils in Early Archaean age rocks
(Westall and Rouzaud, 2004). In some cases, Raman spectros-
copy has been used to infer a biological (Schopf et al., 2002)
origin of putative microfossils. On the other hand, Raman spectra
have been cited as evidence of a non-biological origin for
microfossils (Brasier et al., 2002). However, studies have shown
that non-biological and biological organic matter display similar
Raman spectra (Wopenka and Pasteris, 1993). The carbon first-
order spectra for these isolated kerogens are typical spectra
obtained from disordered sp® carbons, and have a similar line-
shape to the spectra acquired by Brasier et al. (2002, 2005). The
results and subsequent interpretation clearly show that the organic
matter in the Warrawoona cherts are not graphitic as previously
reported. Geochemical maturation or metamorphism of almost all
naturally occurring organic matter, whether biological, abiolog-
ical or meteoritic in origin, might be expected to give rise to
essentially similar assemblages of thermally stable products —
interlinked PAHSs that have experienced geological conditions that
result in carbonization and graphitization. Therefore, Raman
spectroscopy of over-mature kerogen cannot provide definitive
evidence of biogenicity by itself.

Obtaining information about the chemical
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Fifteen years in Western Australia brought me into contact
with Reg Sprigg, the finder in 1947 of the Ediacara “jellyfish”
and Martin Glaessner, who was at first sceptical, but who
later described them brilliantly My interest was aroused in
2001 by seeing spectacular Ediacara fossils at the Natural
History, London, and Western Australian, Museums and |
searched for a “global review” of the occurrences of these
soft-bodied fossils, but could only find brief summaries. So |
decided to research the subject (McCall, 2006), little realising
its immense breadth!

Most antipodeans probably think that it started with Ediacara
in the Flinders Ranges of S. Australia but this is not so. It
emerges that Aspidella (now an Ediacara synonym) was
described by Billings from Newfoundland in 1872. Furthermore
Range and Schneiderhohn collected Rangea and Pteridinium
from Namibia between 1908 and 1914, though they were not
formally named until the 1930s Nevertheless it was Sprigg’s
find which set the world of geology alight, closely followed by
that of a school boy, Roger Mason, of frondose.Charnia in the
Charnwood Forest of England.

Eight major provinces are described (McCall, 2006). The
Avalon occurrences in Newfoundland were described first in
1969 and another extensive province in NW Canada embracing
the NW territories, Yukon and British Columbia from 1977
onwards. At the same time extensive developments were
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