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Carbon is the fourth most 
abundant element:

Sun and Solar System: 

23% C (excluding H and He)
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Carbon ïThe Element of Life



Carbon: The Element of  Energy



Increased reliance on inexpensive fossil   

fuels led to dramatic atmospheric effects.

Pittsburgh, ca.1900

Carbon and the Environment



Carbon and Climate



Carbon is central to our lives

üAnd yet, we are astonishingly ignorant of Earthôs deep carbon.



The Carbon Cycle



The Deep Carbon Cycle



Deep Carbon: 

Unanswered Questions

We need fundamental advances in

understanding Earthôs deep carbon:

ÅWhere is the deep carbon & how

much is there?

ÅHow does carbon move among

deep reservoirs and the surface?

ÅIs there a deep source of organics?

ÅWhat is the nature and extent of 

deep microbial life?  



Estimatesof Earthôscarbon vary by a factor of >20:

- Total from known reservoirs: 0.07wt % [Kerridge, Geochim. Cosmochim.Acta (1985)]

- Highestliterature estimate: 1.5 wt % [Javoy, Geophys. Res. Lett. (1997)]

- Averagecarbonaceouschondrites: 3.2 wt. % [Mason, USGSProf Paper(1979)]

We do not know how much carbon is stored within the Earth.



How much & where is Earthôs carbon?

Atmospheric 

CO2: 380 ppm
Seawater C: 

30 ppm

Crust: 200 ppm
Continental crust: 

4000 ppm

Core: ? ppmMantle:  ? ppm
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�µHow much is there?

�µWhat are carbon speciation and phases? 


