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Some obvious aspects of the C-cycle

CThe surface and the Earthos

their carbon since several billions of years
(originally suggested by H. Craig, 62 from a flux perspective)

C This is supported by two independent series of evidences
(constant C-isotope in sediments and mantle-derived
samples through time) (Javoy et al., 82, 86)

C Supported by (short enough) residence times of C at the
surface and in the mantle

COn billion time scale, the
state



C So the carbon in the mantle/at the surface is a chicken-
and-egg problem.

The carbon has been cycled many times between the two
reservoirs

C So we better use mantle-carbon rather than primordial-
carbon (= not cycled yet).



A Key Question in Carbon Geodynamic Cycle

If carbon Is massively cycled, in the mantle :
C Does some primordial heterogeneity remains ?

C Can we see trace(s) of the isotopic heterogeneity introduced
by subduction ?

The problem is that some variability also occur in the mantle
l.e. at high temperatures

(intra-mantle processes = metasomatism)
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degassing of CO2
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Intra-mantle fractionation can be demonstrated
C C and Nisotope in diamonds from a single xenolith
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We can identify the speciation of the diamond
growth medi umé
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Then, why eclogitic diamonds almost
exclusively show low d*3C-values ?

C Subduction ? Or not ?



Introducing the G Bagam
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C In eclogite, carbonate-bearing fluids can be decarbonated
(CO,-rich fluids) = C-isotope heterogeneity

C Not in a peridotite = C-isotope homogeneity

Cartigny et al., 98, Science



If intra-mantle related C-isotope heterogenity is an obvious fact, it
cannot explain everythingeé
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Introduction : Conclusion of previous works :

Significant C-isotope variability occur in the Earth mantle
- mostly in eclogite compositions
- for most, likely reflect intra-related processes (i.e. from a rather

homogeneous source) C supported by a series of experimental work
(many more needed)
- exceptions are always related to eclogitic-compositions (not peridotitic)

€. So the mantle can still be vVvi ewe
Question addressed today

Is all the mantle (peridotitic composition) always
homogeneous in terms of C-isotopes and/or C-contents ?

C Aview from diamonds from Dachine komatiite (French
Guyana)



Monocrystalline diamond rod
(> 500 um in every dimen ,'oh s
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