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Carbon isotopes as a tracer of ... what?
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Carbon isotopes as a tracer of ... what?
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13Carbonate d C variability through time

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

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.
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­ pH-driven re-partitioning of the 

where the isotopic composition of 
the mean surficial reservoir is held 
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Conclusions

10,000-12,000 PgC was emitted 
over the PETM as a whole, with 
a mean isotopic signature of 
-11 to -17 per mil. This is 
largely independent of the 
assumed onset time-scale.

This can be explained entirely 
by volcanism + volcanic-related 
processes (e.g. thermogenic 
methane), or volcanism in 
combination with sufficial 
carbon cycle feedbacks.

A ‘perfect’ record could be 
assimilated in models to derive 
a time-resolved reconstruction 
of carbon emissions, and their 
specific sources.
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Osmium isotope records

burial with
organic matter

hydrothermal:
187/188Os=0.12

187/188basaltic weathering: Os=0.12

187/188granitic weathering: Os=1.4

seawater:
187/188

Os~0.35

radiogenic Os

un-radiogenic Os

un-radiogenic Os



Osmium isotope records

(i)

radiogenic Os

un-radiogenic Os

tim
e

187/188Strong transient decline in Os.
Enhanced unradiogenic input from volcanism.
(Also, extraterrestrial ...)

PETM recovery characterized by long-lasting shift to radiogenic Os.
Consistent with enhanced granitic weathering (silicate weathering 
feedback).
(Also, expulsion of fluids form organic rich sediments.)

Dickson et al. [2015] (Palaeogeography, Palaeoclimatology, Palaeoecology 438)

(also see: Wieczorek et al. [2013] (GCA 119))
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Sensitivity of total carbon release to onset time-scale
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