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The Carbon Isotope Excursion (CIE). Massive release of carbon with low d13C 

The magnitude of the CIE is a critical constraint for estimating the mass of C emitted during the PETM 
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Substrate - specific differences in the CIE magnitude 

Modified from McInerney and Wing, 2011 
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Core locations selected for this study 
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“Frosty” texture 

Glassy sample provided by James Zachos 

“Glassy” texture 

10 µm 

• ubiquitous 

• open ocean 

environments 

• shielded by clay-rich 

sediments 

• limited number of 

sample locations 

(near-shore) 

10 µm  

Glassy samples provided by J. Zachos 
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“glassy” 
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“frosty” 
secondary (diagenetic) calcite 
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Hypothesis: Diagenetic overprinting causes discrepant CIE magnitudes  

Modified from McInerney and Wing, 2011 
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Diagenesis 

expected d13C of 

unaltered shells 
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Sample preparation 



10 mm 
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Kozdon et al., submitted 

ODP Site 865, PETM 
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100 µm 20 µm 

basal portion 

of muricae 

• low porosity 

• preferred domain 

for SIMS analyses 

chamber wall 

• high porosity 
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4.8‰ 5.0‰ 
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Modified from McInerney and Wing, 2011 averaged data from 

14 archives 

averaged data from 

36 archives 

Site 865, tropics Site 690, high latitudes 

“whole-shell analyses”, comprises 

biogenic and diagenetic calcite 

“in situ” analyses, placed in 

preserved biogenic calcite  
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Quantification of Diagenesis 

Identification of Diagenesis 
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4.8‰ 



in situ d13C whole-shell measurements 
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•  diagenesis in planktic foraminiferal shells attenuates the magnitude of the CIE 

• a CIE of ~5‰ is preserved in biogenic domains of foraminiferal shells from both 

ODP Sites 865 and 690; these new data are highly congruous with the terrestrial 

record 

•  diagenetic cements from the PETM section of Site 865 have a mean d13C value of 

2.7‰, pre-CIE biogenic calcite has a mean d13C of 4.7‰, and CIE biogenic calcite 

yielded a mean d13C value of 0.0‰  

• mass balance estimates show that 30 - 60 wt.% of the shells investigated in this 

study is secondary diagenetic calcite 

• a CIE magnitude of ~5‰ corresponds to the release of ~5000 Pg C (if methane 

with a d13C = -60‰ is the main source) 

Conclusions 
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