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The Ice Core Record
Multi-Millennial Scale Changes
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The Carbon Cycle
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Marchal et al. (1998) Paleoceanography
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Scholze et al. (2003) Holocene =~
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Summary

ce core data suggest CO2 increases if AMOC
IS shutdown.

—arly modeling studies showed that changes In
AMOC affect

« Ocean Carbon Storage
« Land Carbon Storage

o Atmospheric CO»>



Ocean Carbon Cycle

o Solubility Pump

e Biological Pump

e SOft Tissue (organic carbon)

o Hard Tissue (CaCQOs3)



The Ocean's Carbon Pumps
1. The Solubility Pump

CO, CO, Solubility pump leads to higher
W\A carbon concentrations in the
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The Ocean's Carbon Pumps
2. The Biological Pump
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The Ocean’s Carbon Pumps
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Soft-Tissue Pump and
Preformed (Unused) Nutrient Inventory
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PREFORMED PHOSPHATE (mmol/m?)

MODEL LEVITUS
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Preformed Nutrients Change
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Hypothesis
AMOC shutdown decreases
input of low pre-formed nutrients
thus increases the pre-formed
nutrient inventory of the ocean
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Simulated changes
are highly
correlated

with sediment
reconstructions
(r=0.85)



MENVIELETAL.  (2014) Paleoceanogr.

Paleoproxy records Meltwater experiments
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Observed
centennial CO2 variability
remains unexplained.

s there an AMOC connection?
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AMO Impacts on Ecosystems

Correlation SST-AMO
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Conclusions

Multi-millennial CO2 changes due to AMOC effects
on biological pump etficiency

Rapid CO2 changes remain unexplained (Land ?)

Multi-centennial CO2 changes in Holocene remain
unexplained



