
In the format provided by the authors and unedited.

Supplementary Figures:

Constraints on ocean carbonate chemistry and pCO2 in the Archean

and Paleoproterozoic

C.L. Blättler1*, L.R. Kump2, W.W. Fischer3, G. Paris3, J.J. Kasbohm1, J.A. Higgins1

1Department of Geosciences, Princeton University, Princeton, NJ 08544, USA.

2Department of Geosciences, Pennsylvania State University, University Park, PA 16802, USA.

3Division of Geological and Planetary Sciences, California Institute of Technology, Pasadena, CA 91125,

USA.

*Corresponding author: blattler@princeton.edu

Constraints on ocean carbonate chemistry and
pCO2

 in the Archaean and Palaeoproterozoic

© 2016 Macmillan Publishers Limited, part of Springer Nature. All rights reserved.

SUPPLEMENTARY INFORMATION
DOI: 10.1038/NGEO2844

NATURE GEOSCIENCE | www.nature.com/naturegeoscience  1

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Caltech Authors - Main

https://core.ac.uk/display/216250294?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.1038/ngeo2844


5 6 7 8 9 10

−4

−3

−2

−1

0

1

2

lo
g
p

C
O

2
yb

ar
q

pH

[Ca]u=u1ummol3kg
[Ca]u=u10ummol3kg
[Ca]u=u100ummol3kg
[Ca]u=u1000ummol3kg
[Ca]u=u108000ummol3kg

Ωu=u1

Ca3ALKu=u04758uΩu=u1

5 6 7 8 9 10

−4

−3

−2

−1

0

1

2

lo
g
p

C
O

2
yb

ar
q

pH

[Ca]u=u1ummol3kg
[Ca]u=u10ummol3kg
[Ca]u=u100ummol3kg
[Ca]u=u1000ummol3kg
[Ca]u=u108000ummol3kg

Ca3ALKu=u04758uuuΩu=u6

Ωu=u6

calciumucontoursuydependuonuΩq:

alkalinityucontours:

5 6 7 8 9 10

−4

−3

−2

−1

0

1

2

lo
g
p

C
O

2
yb

ar
q

pH

ALKu=u041umeq3kg
ALKu=u1umeq3kg
ALKu=u10umeq3kg
ALKu=u100umeq3kg
ALKu=u1000umeq3kg
ALKu=u108000umeq3kg

Ca3ALKu=u04758uuuΩu=u6

Ca3ALKu=u04758uΩu=u1

DICucontours:

5 6 7 8 9 10

−4

−3

−2

−1

0

1

2
DICu=u041ummol3kg
DICu=u1ummol3kg
DICu=u10ummol3kg
DICu=u100ummol3kg
DICu=u1000ummol3kg
DICu=u108000ummol3kg

lo
g
p

C
O

2
yb

ar
q

pH

Supplementary Figure 1: Contours of calcium concentration ([Ca]), alkalinity, and DIC, as defined in
the main text. Calcium contours are shown under conditions of Ω = 1 and Ω = 6. Note that contours
are drawn at order-of-magnitude spacing, with remarkably (and improbably) high values at the upper
end of the plotted range. Other features of the figure follow the description in Figure 3 (main text), with
yellow areas reflecting the solution space consistent with calcium isotope data in this study.
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Supplementary Figure 2: Map of sampling locality for the Tumbiana Formation at Meentheena, West-
ern Australia and stratigraphic log of the measured section.



Supplementary Figure 3: Field photographs of representative stromatolitic facies, from cm- to m-scale,
from the Tumbiana Formation.
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Supplementary Figure 4: Regional geological map of the Campbellrand-Malmani Platform and cross-
section showing sampled sections.
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Supplementary Figure 5: Stratigraphic logs and correlations of sampled sections in the Campbellrand-Malmani Platform.
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Supplementary Figure 6: Geological cross-section of the Pethei Group platform and slope, adapted
from Hotinski et al.21 with original architecture from Hoffman16.




