
Accepted Manuscript

A basin-wide record of the Late Cambrian Steptoean positive
carbon isotope excursion (SPICE) in the Amadeus Basin,
Australia

Susanne Schmid, Patrick Mark Smith, Martijn Woltering

PII: S0031-0182(18)30384-5
DOI: doi:10.1016/j.palaeo.2018.07.027
Reference: PALAEO 8879

To appear in: Palaeogeography, Palaeoclimatology, Palaeoecology

Received date: 30 April 2018
Revised date: 26 July 2018
Accepted date: 26 July 2018

Please cite this article as: Susanne Schmid, Patrick Mark Smith, Martijn Woltering ,
A basin-wide record of the Late Cambrian Steptoean positive carbon isotope excursion
(SPICE) in the Amadeus Basin, Australia. Palaeo (2018), doi:10.1016/
j.palaeo.2018.07.027

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.

https://doi.org/10.1016/j.palaeo.2018.07.027
https://doi.org/10.1016/j.palaeo.2018.07.027
https://doi.org/10.1016/j.palaeo.2018.07.027


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 
 

A basin-wide record of the Late Cambrian Steptoean Positive Carbon Isotope 

Excursion (SPICE) in the Amadeus Basin, Australia 

Schmid, Susannea; Smith, Patrick Markb; Woltering, Martijnc 

aCSIRO Mineral Resources, 26 Dick Perry Ave., Kensington 6151 WA, Australia 

bSchool of Biological, Earth and Environmental Sciences, University of New South Wales, Randwick 

2052 NSW, Australia  

 cCSIRO Energy, 26 Dick Perry Ave., Kensington 6151 WA, Australia 

 

Abstract 

The Cambrian Paibian sedimentary succession of the central Australian Amadeus Basin contains a 

sequence of supratidal to subtidal shallow marine siliciclastic and oolitic, stromatolitic limestones and 

dolostones. Basin-wide sequence stratigraphy in combination with biostratigraphy revealed the G. 

stolidotus Zone within a 3rd-order transgressive systems tract (TST). The westward transgression caused 

changes from a fluvial-dominated depositional environment towards a shallow-marine oolitic carbonate 

shoal environment. The eastern succession is dominated by stromatolitic, oolitic carbonate rocks with 

2- to 5-m 5th-order shoaling upward cycles with several 4th-order cycles. The change from TST to HST 

(highstand systems tract) is marked by a maximum flooding surface within the Goyder Formation, 

which coincides with the peak of the Steptoean Positive Carbon Isotope Excursion (SPICE). The SPICE 

shows a facies-independent, synchronous positive 13C excursion of 5 ‰ in a 130 m interval in 8 

sections across a ~460 km transect. The SPICE peak is lowest in the nearshore successions (+0.4 ‰ 

13C), and highest in the platform succession (+4.9 ‰ 13C) and is interpreted to be related to the 

chemical gradient of seawater and mixing of the DIC with atmospheric CO2-derived (i.e. terrestrial) 

bicarbonate. The recovery from SPICE is recorded by 4th-order shoaling upward cycles that compose 

the 3rd-order HST. This is the first time that sequence stratigraphy and biostratigraphy has been 
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