WHAT CAUSED THE ABRUPT
5°C PETM WARMING?
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Paleocene/Eocene Spherules:
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Greenland
Sedimentary Basins
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Kangerlussuaqg Basin magma production, rift-drift transition and the PETM

COURTESY MICHAEL STOREY COPENHAGEN

2ar 1530 Rift to Drift transition at 55.8 + 0.3 Ma, marked
posc I kun by the eruption of mid-ocean ridge basalt—like
Melt F2duction | 54.0 flows and surge in magma production (Storey et
IcelandiRidge al’ 2007)
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Hyperthermals
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7 sill complexes opening vs. latitude
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8'3C (THEN AND NOW)

SURFACE OCEAN + 2%
ATMOSPHERE - 6%
ORGANIC MATTER - 27%o
VOLCANIC CO2 - 5%
METHANE - 40 to - 60%o.



PETM SHIFT IN *C / °C -3%.

e billions of tons
TODAY’ OCEAN 36,000 Gt C

THE ADDITION OF 3,600 Gt C WITH
O13C = -30% WOULD CAUSE A 3%.
DROP IN OCEAN d'3c.



Temperature (°C)
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PETM (~56 Ma) Zeebe
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PETM (~56 Ma) Zeebe
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PETM CONSEQUENCES

1) NO EXTINCTIONS

2) BIG ECOLOGICAL SHIFT
LAND AND SEA

3) GREATLY ENHANCED EROSION



CONSTRAINTS
ON THE
MAGNITUDE
OF THE CO, INJECTION

1) 5°C WARMING
2) AS13C

3) NAHCOLITE

4) Ad3''B
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THICK NAHCOLITE DEPOSITS
~50 x 10° YEARS IN AGE
ARE FOUND IN WYOMING AND CHINA

NO OTHER SUCH DEPOSITS
HAVE BEEN FOUND



Concentration of pCO, (ppm)
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