Seafloor Diagenesis Attenuates the Carbon Isotope
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The Carbon Isotope Excursion (CIE). Massive release of carbon with low 813C
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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
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Core locations selected for this study
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Early Eocene paleogeography (~55 Ma ago)
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“Frosty” texture

» ubiquitous
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15.0KkV x1.60k SE 5/12/2009 30.0um
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“frosty”

secondary (diagenetic) calcite
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Hypothesis: Diagenetic overprinting causes discrepant CIE magnitudes
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Sample preparation
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muricae

Kozdon et al., submitted

R. Kozdon, Workshop on High Resolution Proxies of Paleoclimate, Madison, Wisconsin, June 23-26, 2013



S

dmo

[%o PDB]

R. Kozdon, V



M‘

l

A
,~ chamber wall
&

3

basal portion
of muricae
* low porosity

e * preferred domain

e -
—

"\ * high porosity

for SIMS analyses

20 um

R. Kozdon, Workshop on High Resolution Proxies of Paleoclimate, Madison, Wisconsin, June 23-26, 2013



SIMS pits in basal

portions of muricaew & o8
ultimate chamber 4% @

'§,

)
o
o

(=3
=
O
o

Acarinina nitida
Morozovella subbotinae modified after
Morozovella velascoensis D’Hondt et al., 1994
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Site 865, tropics Site 690, high latitudes
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Identification of Diagenesis\/
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Calcite crystallites, PETM section of
ODP Site 865, Central Pacific
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Calcite crystallites, PETM section of
ODP Site 865, Central Pacific
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Calcite crystallites, Early Paleogene section of
ODP Site 865, Central Pacific
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in situ 813C
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(2 . :
0. 20000- Fnuebcrizzegl?snge of terrestrial
1]
- @ marine CIE (in situ oo
© measurements, o
@ 150004 this study) ,(>\63
e \-‘\(\G(\\'
\\)
c ) \C //
o \\2 /./ 0loo
~ \6‘\\ _30 o
£ 10000- W O
3 — arel®
L N\e\\\
o ~ 09e"’
// T“e‘m =
4 5000 O
£ __-__________..—__ _—T\-Aethane Hydrate -60%o0
0 modified after Mclnerney and Wing, 2011
| T | I | I |

-3 -4 -5 -6
Carbon Isotope Excursion [%o

R. Kozdon, Workshop on High Resolution Proxies of Paleoclimate, Madison, Wisconsin, June 23-26, 2013



Conclusions

 diagenesis in planktic foraminiferal shells attenuates the magnitude of the CIE

» a CIE of ~5%o 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 5!3C value of

2.7%o, pre-CIE biogenic calcite has a mean 8'3C of 4.7%., and CIE biogenic calcite
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