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What do carbonate d C variations tell us ?
(about the evolution of the marine environmental conditions vs. life)

Andy Ridgwell
University of California – Riverside
University of Bristol
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13Carbonate d C variability through time

Ridgwell and Arndt [2014]
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­ Re-partitioning of carbon between surficial reservoirs (cf. LGM)?

­ Injection (or removal) of isotopically light carbon?

­ Change in C  weathering and/or burial org

(at fixed carbonate weathering / burial)?

­ Change in carbonate weathering and/or burial 

(at fixed C  weathering / burial)?org

­ 13
 Carbonate diagenesis and loss of primary d C signal, either 

marine sedimentary or sub-arial.
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One can write (Kump and Arthur [1999], Chem. Geol.):

F  / (F  + F ) = Corg Corg CaCO3

13 13 13 13
(d C  - d C ) / (d C  - d C )obs input CaCO3 Corg

25.0-5.0
13observed (recorded) carbonate d C

C burial
ratio
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Carbonate diagenesis and loss of primary d C signal, either 

marine sedimentary or sub-arial.
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13
A new paleo Pokémon appears – The pH control on carbonate d C

13what exactly does it (temporal changes in d C) mean?

­ Re-partitioning of carbon between surficial reservoirs (cf. LGM)?

­ Injection (or removal) of isotopically light carbon?

­ Change in C  weathering and/or burial org

(at fixed carbonate weathering / burial)?

­ Change in carbonate weathering and/or burial 

(at fixed C  weathering / burial)?org

­ 13
 Carbonate diagenesis and loss of primary d C signal, either 

marine sedimentary or sub-arial.

­  pH-driven re-partitioning of the where the isotopic composition 

of the mean surficial reservoir is held 
(and what carbonate samples)

Also see: Higgins and Schrag [2003] 
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Numerical modelling – Results
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Numerical modelling – Results
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Deep-time inferences (aka ‘speculation’)
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Deep-time inferences (aka ‘speculation’)
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This would be consistent with a pH 
increase. How?

Perhaps enhanced basaltic 
weathering and CO  drawdown 2

(from a state of low pH and high CO  @ 2

-6 o/oo)??
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