Is the post-Acraman ethylcholestane anomaly due to differential preservation of encysting chlorophytes in Ediacaran bacterial mats?
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Sterane distributions displaying high to extreme ethylcholestane dominance have been described in Ediacaran (late Neoproterozoic) oils and sediments from Oman, the Siberian and East European Platforms, the East Pakistan Basin and, more recently, in the Officer and Amadeus Basins of Central Australia ([1] and references cited therein). This distinctive biomarker signature coincides with the first appearance and rapid diversification of acanthomorph acritarchs (spinose organic-walled microfossils) in Central Australia, Siberia and China following the Acraman impact event [2]. Acanthomorphs have a trilaminar sheath (TLS) outer wall structure and from one of them, Tanarium conoideum, algaenan has been extracted [3], supporting the morphological evidence of its Chlorophycean affinity. Other acanthomorphs have certain dinoflagellate characteristics. 

At Munta-1 in the eastern Officer Basin, ethylcholestane typically is most dominant in post-Acraman bacterial mat facies ([1], Fig. 1). Thus the mats of the Upper Dey Dey Mudstone and Karlaya Limestone (sterane/hopane ratio = 0.03-0.16), the focus of the present study, differ markedly from the pre-Acraman microbial mats preserved within the Pertatataka Formation at Wallara-1 in the Amadeus Basin [4]. This contrast helps explain the otherwise puzzling ethylcholestane anomaly in the aforementioned oils and source rocks.

[image: image1.wmf]C28

C27

C29

l

l

l

l

l

q

q

q

q

q

q

q

q

l

l

l

l

l

l

l

l

l

l

u

u

u

u

u

u

u

u

u

u

u

u

Sterols are incorporated into the phospholipid layers of the eukaryotic cell membrane to stabilise it and make it less fluid. In encysting organisms, such as those that gave rise to the Ediacaran acanthomorphs, this membrane is located inside the TLS-bearing cyst wall, thereby enhancing its preservation potential. The cell membrane is likely to have been more exposed in the pre-Acraman palynoflora (mainly leiospheres and cyanobacteria), which does not have the TLS structure [3] and is therefore more susceptible to bacterial attack. 

Ediacaran microbial mats were home to consortia of cyanobacteria, eubacteria and archaea, the population structure of which depended on the ambient light intensity, redox gradient, pH and salinity of the benthic environment. In the absence of metazoan grazers and burrowers (the bilaterian Ediacara fauna), which appeared well after the sediments in question were deposited [2], these mats were also sites for the accumulation of dead acritarchs and other plankton raining down from the surface waters of the photic zone. Among them, chlorophytes with a TLS wall structure will have the best chance of surviving in situ degradation by heterotrophic bacteria. Hence, the post-Acraman radiation of cyst-forming green algae and the dominance of microbial life before the radiation of metazoa appear to have combined to produce the unique Ediacaran sterane signature.
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Figure 1: Sterane distributions in Ediacaran sediments before and after the acanthomorph acritarch radiation at Munta-1: pre-radiation, circles; post-radiation, diamonds; post-radiation microbial mats (squares)
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