ICS-Neoproterozoic Subcommission and IGCP 493 (Rise and fall of the Ediacaran Biota)

The 33rd International Geological Congress, held in Oslo, Norway from August 4-14, 2008, was attended by 6,000 scientists from 113 countries. Two symposia, (HPF-07) Rise and fall of the Ediacaran (Vendian) biota, and (HPS-09) Stratigraphic correlation of Neoproterozoic strata, were organised by the ICS Subcommission on Neoproterozoic Stratigraphy, IGCP 512 (Neoproterozoic Ice Ages) and IGCP 493 (Rise and Fall of the Ediacaran Biota). 

Both symposia were followed by meetings of members of the Neoproterozoic Subcommission. Our two prime tasks for the next four years are to determine the criteria, candidate sections and stratigraphic levels for a Cryogenian GSSP, and to begin subdivision of the Ediacaran Period. The 35 voting members of the Neoproterozoic Subcommission have been canvassed with two questionnaires about criteria for placement of a Cryogenian GSSP. Problems were highlighted with the use of chemostratigraphy and biostratigraphy in the Neoproterozoic record, and the choice of easily accessible versus remote locations for potential GSSPs. There was general agreement that the GSSP should lie well below the oldest Sturtian tillites at some level that is able to correlated with confidence. Members had reservations about the use of biostratigraphy, as other than supporting evidence for other stratigraphic and isotopic criteria, due to the sparse record of Neoproterozoic microfossils. Radiometric scaling is required in conjunction with stable isotope anomalies require to provide a reasonable means of correlation. The Bitter Springs Formation in the Amadeus Basin, although perhaps older than desirable, is the only succession in Australia that has been studied in sufficient detail to warrant consideration for a Cryogenian GSSP. The low level of research on Adelaide Geosyncline in the last 8 years, and especially the lack of uranium-lead dates for the Neoproterozoic, limit the potential for identifying levels that can be correlated with other basins. Thus, Neoproterozoic SC members at the 33rd IGC suggested that we consider candidate sections in more remote locations such as Spitsbergen (Svalbard) in the Arctic circle, or even the Mackenzie Mountains of NW Canada. 

Organic walled microfossils, including acritarchs and other microfossils of prokaryotes and simple eukaryotes, are the only long ranging palaeontological evidence in the Neoproterozoic. However, concerns with their taxonomy stemming from different modes of preservation and preparation have limited confidence in their use in biostratigraphy. Following the 33IGC in Oslo, a Neoproterozoic SC and IGCP 493 supported a Swedish Workshop on Ediacaran Acritarch Taxonomy (SWEAT). The workshop at Uppsala University Geocentrum, from 18-21 August, was organized by Malgorzata Moczydlowska-Vidal and Sebastian Willman (Uppsala Univ.), Kath Grey (West Aust Geological Survey) and Shuhai Ziao (Virginia Tech). The 11 participants from 6 countries compared the taphonomy and taxonomy of key acritarch taxa. The workshop included lab sessions preceded each day by short talks on Ediacaran stratigraphy and palaeobiology, acritarch taphonomy, preparation techniques, and morphological criteria in Ediacaran acritarch taxonomy, and regional stratigraphy. After considering differences in preservation it became apparent that there were more distinct similarities between region assemblages than had previously been apparent. There was general agreement that, with attention to differences in preservation, preparation and taxonomic practices, acritarch biostratigraphy has great potential for correlation and subdivision of the Ediacaran System. The group supported holding a future workshop in Russia or Australia that could include participation of Eastern Europe and Indian palaeontologists who were unable to attend the Uppsala event.

There is currently no radiometric age for the Ediacaran GSSP near the base of the Nuccaleena Formation “cap carbonate” overlying the Elatina Formation glaciomarine diamictite in the Flinders Ranges of South Australia. The often quoted 635 Ma age for this GSSP is based radiometrically dated tuffaceous beds associated with successions in south China and Namibia. The Flinders Ranges GSSP section is correlated on the basis of tillites overlain by cap carbonates characterized by a unique combination of sedimentary and stable isotope characteristics. Considerable interest is currently being shown in the Neoproterozoic glacial deposits, cap carbonate and volcanics in the succession exposed on King Island north of Tasmania, that are tentatively correlated with the Ediacaran GSSP succession.  At the recent GSA Selwyn Symposium in Melbourne (September 24, 2008) Clive Calver (Mineral Resources Tasmania) showed that radiometric ages of cross-cutting and overlying volcanics put a minimum age on the King Island tillites of 579 Ma that may correspond to the 580 Ma Gaskiers tillite in southeastern Newfoundland, Canada. Galen Halverson (University of Adelaide) outlined the evidence of a Neoproterozoic Oxidation Event in the ocean, following the great snowball glaciations in the early Ediacaran, as a prelude to the rise of the Ediacara biota. Mark Fanning (ANU) discussed the implications of the latest evidence for a 659 Ma age for the end of the Sturtian glaciation in South Australia. 
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