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Carbonate §"”C variability through time
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Carbonate §"”C variability through time g;ﬁ,;_
what exactly does it (temporal changes in §°C) mean?

ﬂfRe—por’ri’rioning of carbon within surficial reservoirse

Qi 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
&’ (at fixed carbonate and/or C__ weathering / burial)¢

org

. Carbonate diagenesis and loss of primary §"°C signal,
\iU
FEIH% either marine sedimentary or subaerial.
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Carbonate §"”C variability through time
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Carbonate §"C variability through time B,

what exactly does it (temporal changes in §°C) mean?

1fRe—par’ri’rioning of carbon within surficial reservoirse

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

\ & Injection (or removal) of isotopically light carbone

Change in C,, and/or carbonate weathering and/or burial
(%) at fixed carbonate and/or C__ weathering / burial)?

org

One can write (Kump and Arthur [1999], Chem. Geol.):

Corg/ (FCorg + FCaCO3) =
(613Cobs - 6:L;-.‘Cinput) / (613C0a003 - 6:L?’CCorg)
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what exactly does it (temporal changes in §°C) mean?

& Re-partitioning of carbon within surficial reservoirse

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

\ e Injection (or removal) of isotopically light carbone

Change in C,, and/or carbonate weathering and/or burial
(ﬁ) (at fixed carbonate and/or C__ weathering / burial)¢
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@ Q.Carbona’re diagenesis and loss of primary §"°C signal,
D% either marine sedimentary or subaerial.
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Carbonate §"”C variability through time &)

(ﬁ‘ pH-driven re-partitioning of the
where the isotopic composition of
the mean surficial reservoir is held




Paleo-analogues — the PETM¢ A’_—(—;
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Climate fedback with methane hydrates
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Climate fedback with methane hydrates
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Climate fedback with methane hydrates
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Climate fedback with methane hydrates
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Boron, isotopes, and paleo pH
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Boron, isotopes, and paleo pH

.
o

O.
‘ COZ(Q)

C

70 | | | | 70
60 - L 60
—~ 504 L 50
o
32 1
~ 0''B seawater
N V= — - - — — — — — 40
WO 3p- )
- borate: L
B(OH),
10 T T T T T T T T 10

7 8 9 10 11




Boron, isotopes, and paleo pH
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Assimilating surface ocean pH change (only)
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Assimilating surface ocean pH change (only)

= , 34
£ 4000 , =
o) R | 4 —~
~ 3000 | S
= . : T30
2 2000+ : [0 =
- ; 128 @
£ 1000 i [
< N e s s e s s e e e P4

7.8
~ PTe e
- 1 i eo00
I 76 . o ®
= ] °
T ®oo ®
Q74+
S i
@ i | |

[ e s s S ) A A A

| | |
[ s s B s
-50 0 50 100 150

Time since PETM onset (ka)



Assimilating surface ocean pH change (only)
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Assimilating surface ocean pH change (only)
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Assimilating surface ocean pH change (only)
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Assimilating surface ocean pH and §"°C
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Assimilating surface ocean pH and §"°C
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Assimilating surface ocean pH and §"°C
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Assimilating surface ocean pH and §"°C
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Assimilating surface ocean pH and §"°C
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Assimilating surface ocean pH and §"°C Ve
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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 1is
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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