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Conflicting interpretations link the Ediacaran Shu-

ram negative carbon isotope excursion, purportedly the 
largest in Earth history (<-10‰), to either pervasive 
ocean oxygenation that may have helped catalyze the 
appearance and diversification of the first complex 
animal life or diagenetic overprints in the midst of sus-
tained marine anoxia [1]. Herein, we provide a simple 
test to these competing hypotheses using a proxy sensi-
tive to both shallow marine redox and diagenetic alter-
ations: iodine-to-calcium-magnesium (I/(Ca+Mg)) 
ratios.  Our analyses span four globally dispersed sec-
tions, each capturing the Shuram carbon isotope excur-
sion. The oxidized iodine species, iodate, is restricted 
to oxic waters and is the exclusive iodine species in-
corporated into carbonate minerals [2], thus evaluation 
of I/(Ca+Mg) ratios in shallow carbonates could be a 
proxy for surface ocean redox evolution. Importantly, 
our studies of diagenetic alteration of I/(Ca+Mg) ratios 
in modern and recent Bahamian carbonates reveal that, 
if anything, carbonate-bound iodine is susceptible to 
diagenetic loss, not gain. Our results for the Shuram 
excursion reveal a distinct increase in I/(Ca+Mg) ratios 
and a decrease coincident with the falling limb of the 
excursion, consistent with a transient increase in sur-
face ocean iodate and hence oxygen availability in the 
surface ocean. At the same time, these data argue 
against a diagenetic origin for the excursion. In light of 
our findings, we explore an oxidant mass balance 
model [3] to explain the magnitude and duration of the 
Shuram carbon isotope excursion by limiting marine 
oxygenation to near-surface waters.  

 
 [1] Grotzinger, J. P., Fike, D. A., and Fischer, W. 

W. (2011) Nature Geoscience,4, 285-292. [2] Lu, Z., 
Jenkyns, H. C., & Rickaby, R. E. (2010) Geology, 38, 
1107-1110. [3] Bristow, T. F., & Kennedy, M. J. 
(2008) Geology, 36, 863-866. 
 
 
 
 

 
 
 

 

7543.pdfAstrobiology Science Conference 2015 (2015)


