th carbon reservoirs (mantle reservoirs, diamonds, C-O-H ﬂllldS)
grth carbon fluxes (hi-res mapping input & output fluxes)
“\‘rthQrbo‘,n chemlstry (P—T—X lab experlments mantle samples)
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* What are the pathways of carbon exchange between the surface
- and deep Earth, and what are the fluxes along those pathways?

e T il

e What are the chemical forms of carbon in the deep Earth?

* How variable is the car m‘ ab > ai nce of the Earth’s interior?

-
."\x \ 5

e How rapidly doe"s‘“c:eirbon exehange; between the surface, mantle

and core — and how are the surﬁelal and deep carbon cycles linked?
T T A AN

* What re the mteractions between the deep carbon cycle and the
:-"("‘:’iynami_cs of the Earth’s interior?

ST S

-
L

o ° What are the ultlmate orlgms of Earth’s carbon?
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* What are the pathways of carbon exc e between the surface and deep Earth,
and what are the fluxes along those pa’f}mfé |

Carbonate in Measured Volcanic CO, ~5 Tg/yr

Oceanic Crust -
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‘o What are the pathways of carbon exchan e between the surface ~and deep Earth
and what are the fluxes along those pa thways R

Magma
Transport &
Degassing CO,

Mantle

Seawater % Convection
Alteration & .4 & Melting

CO, Addition

Sediment Deposition

Upwelllng Lithosphere
mantle rocks \ l
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* What are the pathways of carbon exchan e between the surface and deep Earth

and what are the fluxes along those pa
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* How rapidly does carbon exchange between the surface, mantle
~ and core — and how are the surficial and deep carbon cycles linked?

e «,m

®* What are the interactions b'é;tWeen the deep carbon cycle and the
dynamics of the Earth’s interior?

* C phase stabili y

e C influence on physical properties

e tracing C variability

e tracing core-mantle-surface
exchanges



* What are the ultimate origins of Earth’s carbon?

Radiative Heat Loss

“«

Radiative Heat Loss

+

Silicate Vapor
Atmosphere on 3
) Tutoilent -~

i Liquid/ Vapor ,
e o Exchange ol SN iConvection

James Garry, Fastlight  Used with permission.

Magma Disk

Radiative Heat Loss
(PSRD graphic based on Pahlevan and Stevenson, 2007, EPSL, v. 262, p.438-449, Fig. 3.)
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' » Assembly, error analysis and data mining of IODP data on carbonate and

organic carbon content in deep-sea sediment cores. Data is available via
NGDC.
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