DEEP CARBON
reservolrs: evolution
& dynamics.
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What Is the nature of carbon reservoirs (solid, liquid, gas)
and how much carbon is in the core, mantle and crust?

Diamonds provide the deepest known samples and are the
Ameteoriteso of the planet, b
t hat might hold I mportant <cl u
early Earth?

AVol canoes of opportunityo probe
way in excess of the deepest possible drill samples or

mines. Are there other similar probes, not yet recognized or
unexploited?

Can the deep carbon cycle provide a mechanism for
understanding the broader distribution of mantle fluids (C,
O, H, N, S)?

Carbon speciation is related to oxygen fugacity and
heterogeneity: how has this varied through time?
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A What are the detailed (phase chemistry level)
mechanisms by which surface carbonbearing materials
are incorporated into the deep mantle?

AWhat are the pathways of oOr
plumes and along MOR systems; can we see through
magmatic effects and equilibration?

A How have the mechanisms for introducing surface
materi als changed through E

A What CQ, sequestration media exist in the deep Earth
and what are the residence times for carbon in these
settings?

A Are diamonds being produced at present?



Carbon Contents & Species

Element #6: 4" most
abundant element.

Crust C~200 ppm

Upper mantle C~100 ppm
Lower mantle C~2000 ppm
Core C~3000 ppm

Leseli le Letseng (478 cts) 2008

C Amorphous carbon
Diamond [cubic]

Lonsdaleite [hexagonall
Graphite

Diamondoids

|Graphene, Buckyballs,
Nanotubes-unknown]

Carbiges. - SIC, (FeNIMg)C,

Carbonates.  MgCQ,
LIL(Ca,Ba,K,Na,Sr,REE)

Gas/fluid: CO,,CH,,CS,CHN
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ANCIENT DIAMONDS IN VERY OLD CRUSTAL TERRANES

= @
: &
s L




Aggenanine
o
e -
9 0
4]
Pr——
-
pe—— .
y v i ;
VENTERSOORN
SYsTEN
sanruEnT

KIMBERLITE PIPES
Coots Section

. - 4]0&
e SIERRA_LEONE
ool .:;" Moz mPE
LESONO

ERL
-
’
8

~

SOUTH AFRICA

&y e

. ik % S

cRama

[ WA
1000w

o o

— 4 e
ey o ot V4 o
K SMBERUITE (o ant sini

- -

Big Holes, Deep Pipes &

since 1900!
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Supersonic CQ charged intrusions
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~6,000 Kimberlite volcanoes
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Mines[5km], Drill Holes[10km] & Volcanoes of Opportunity[>660km]

Calcite
Graphite
Inversion
Magnesite Diamond

K100Ma & 1.1Ga; 2.83.3Ga



