Accepted Manuscript ‘

PRECAMBRIAN

Carbonaceous biosignatures of diverse chemotrophic microbial communities RES E AP\ CH
from chert nodules of the Ediacaran Doushantuo Formation

Yuangao Qu, Jiasheng Wang, Shuhai Xiao, Martin Whitehouse, Anders
Engdahl, Guangzhe Wang, Nicola McLoughlin

PII: S0301-9268(16)30208-X

DOI: http://dx.doi.org/10.1016/j.precamres.2017.01.003
Reference: PRECAM 4636

To appear in: Precambrian Research

Received Date: 10 June 2016

Revised Date: 9 November 2016

Accepted Date: 8 January 2017

Please cite this article as: Y. Qu, J. Wang, S. Xiao, M. Whitehouse, A. Engdahl, G. Wang, N. McLoughlin,
Carbonaceous biosignatures of diverse chemotrophic microbial communities from chert nodules of the Ediacaran
Doushantuo Formation, Precambrian Research (2017), doi: http://dx.doi.org/10.1016/j.precamres.2017.01.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.precamres.2017.01.003
http://dx.doi.org/10.1016/j.precamres.2017.01.003

Carbonaceous biosignatures of diverse chemotrophic microbial communities

from chert nodules of the Ediacaran Doushantuo Formation

Yuangao Qu™"’, Jiasheng Wang®, Shuhai Xiao?, Martin Whitehouse®, Anders Engdahl®,

Guangzhe Wang®, Nicola McLoughlin"®

*Centre for Geobiology, University of Bergen, Norway

b Swedish Museum of Natural History, Sweden

¢ State Key Laboratory of Biogeology and Environmental Geology, School of Earth
Sciences, China University of Geosciences (Wuhan), China

d Department of Geosciences, Virginia Tech, USA

*MAX IV Laboratory, Lund University, Sweden

! Department of Geology, Rhodes University, South Africa

£ Albany Museum, Grahamstown, South Africa

Corresponding author. Tel.: +47 5558 3834.

E-mail address: qu_yuangao@hotmail.com (Y. Qu)

ABSTRACT

The Ediacaran Doushantuo Formation (DST) is renowned for exceptionally
preserved Precambrian fossils including metazoans. Some of these fossils, particularly
microfossils such as multicellular algae and acanthomorphic acritarchs, are preserved
in DST chert nodules. To better understand the geomicrobiological processes that
contributed to the authigenic formation of DST chert nodules and facilitated
exceptional fossil preservation, we analyzed organic matter in these chert nodules and
the surrounding matrix (calcareous mudstone) using multiple in-situ techniques:
confocal laser Raman spectroscopy, micro-Fourier transform infrared spectroscopy
(FTIR), and secondary ion mass spectroscopy (SIMS). We found strong ultrastructural,

chemical, and isotopic heterogeneities in the organic matter as indicated by the
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