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By simple mass balance, the size of an isotopic excursion is:
ASPC ~8°C ., x AM__, / (M, + AM
where AM__, is the mass added, §°C

new new )

is its isotopic signature, and

new new

M, Is the original total mass of ‘exchangeable’ carbon. Or:
A1\/Inew - A8]3C X Mold / ( 6]?’C:old + AS]sC - 8]\O’C:new )
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PUBLISHED ONLINE: 5 JUNE 2011 | DOI: 10.1038/NGEO1179

fit to &'

20 60 80 100 120 140 Slow release of fossil carbon during the
Palaeocene-Eocene Thermal Maximum

Tenth order polynomial

Time from the onset of the CIE (kyr)

Ying Cui'*, Lee R. Kump', Andy J. Ridgwell?, Adam J. Charles?, Christopher K. Junium'f,
Aaron F. Diefendorf'", Katherine H. Freeman’', Nathan M. Urban'" and lan C. Harding®

Rate (Pg C yr™")

100 120
Time from the onset of the CIE (kyr)

(o]

Cumulative
C added (Pg C)

40 60 80 100 120 140 160
Time from the onset of the CIE (kyr)

40 60 80 100 120 140
Time from the onset of the CIE (kyr)

Global ave.
surface T (°C)

20 40 60 80 100 120 140 160
Time from the onset of the CIE (kyr)

Figure 4 | Model results of the PETM carbon release rate and cumulative
amount of carbon added versus time from the onset of the CIE (535 mbs)
(age model is from ref. 2). a, °C, that we used to force GENIE. b, Model
results of the PETM carbon release rate. €, Model results of the cumulative
amount of carbon added. d, Model results of the PETM atmospheric pCO».
e, Model results of the PETM global average temperature (°C). The two
best-fit simulations are shown in b-e:(1) CH4 simulation (black solid line);
(2) Cyrg simulation (red dotted line). Both simulations are with
bioturbation on.
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‘Inverting’ isotopic records iferatively
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‘Inverting’ isotopic records iteratively
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Quantifying ‘time’ in models & data (1)
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Quantifying ‘time’ in models & data (1)
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Quantifying ‘time’ in models & data (1)
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Quantifying ‘time’ in models & data (1)

Mean CaCO, age relative to reference level (kyr)
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Consider: An event characterized by a (mild) reduction in carbonate

preservation
Age relative to the PETM (Ma)
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Quantifying ‘time’ in models & data (2)
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Quantifying ‘time’ in models & data (2)

Mean CaCO, age relative to reference level (kyr)
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‘Homogeneous' CaCQO, dissolution
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‘Homogeneous' CaCQO, dissolution

Constant detrital flux age relative to ref level (kyr)
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