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Carbon isotopes as a tracer of ... what?
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’lighter’ isotope

’heavier’ isotope

R  > RSample Stand.

d(sample) = (R /R  - 1) x 1000Sample Stand.

=> d(sample) is POSITIVE
(’isotopically enriched’)

R  > RSample Stand.

d(sample) = (R /R  - 1) x 1000Sample Stand.

=> d(sample) is NEGATIVE
(’isotopically depleted’)

abundance ratio(sample): R  = n /nSample heavy light

d(sample) = (R /R  - 1) x 1000Sample Stand.

diffusion

bond
breaking
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13Carbonate d C variability through time

Ridgwell and Arndt [2014]
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13Carbonate d C variability through time

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

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

­ Re-partitioning of carbon within surficial reservoirs?

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

­ Injection (or removal) of isotopically light carbon?

­ Change in C  and/or carbonate weathering and/or burial org

(at fixed carbonate and/or C  weathering / burial)?org

­

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

­ Re-partitioning of carbon within surficial reservoirs?

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

­ Injection (or removal) of isotopically light carbon?

­ Change in C  and/or carbonate weathering and/or burial org

(at fixed carbonate and/or C  weathering / burial)?org

­ 13Carbonate diagenesis and loss of primary d C signal, 

   either marine sedimentary or subaerial.

­



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 within surficial reservoirs?

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

­ Injection (or removal) of isotopically light carbon?

­ Change in C  and/or carbonate weathering and/or burial org

(at fixed carbonate and/or C  weathering / burial)?org

­ 13 Carbonate diagenesis and loss of primary d C signal, 

   either marine sedimentary or subaerial.

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

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