Unanswered Questions In
Deep Carboen Research

cﬂmglgﬂlﬁn Carbon

SCIENCE




Carbon in the Earth

Cosmic
Abundances
Carbon is the fourth most
abundant element: 3
g
Sun and Solar System: 5

23% C (excluding H and He)

Atomic number




Carbon ~ The Element of Life

Nutrition Facts
| Serving Size 1 cup (30g)
Servings Per Container 17

’ Amount Per Serving Wheaties skim milk |
A E ne rgy | Calories 110 150 |
Calories from Fat 10 10
Tl | % Daily Value**
A LIpIdS | Total Fat 1g* 1% 2%
Saturated Fat Og 0% 0%
A S u g alrs Trans Fat Og i
Polyunsaturated Fat0g
A Am | no aC| d S | Monounsaturated Fat 0 1

| Total Carbohydrate 24g 8%
| Dietary Fiber 3g 12%
Sugars 49

Other Carbohydrate 17g



Carbon: The Element of Energy

Matural gas
(20%)

Muclear (5%) Hydroalactric |




Carbon and the Environment

Increased reliance on inexpensive fossil
fuels led to dramatic atmospheric effects.




Carbon and Climate
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Carbon Is central to our lives

Vet kzins

CO3z in Atmosphera

Volcanic eruption Photosynthesis

Respiration
Combustion Respiration
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The Carbon Cycle

C05 in Atmosphara

Volcanic eruption Photosynth esis
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The Deep Carbon Cycle
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Deep Carbon:
Unanswered Questions

We need fundamental advances In
understanding Earthos

Cross Section

AWhere is the deep carbon & how - ».-_n‘.{r“r""‘n?:':"_“.
: - X3 ; -
much Is there? 4../ rTr—

magma B Ve
chamber YR

A How does carbon move among
deep reservoirs and the surface?

& asthenosphere

.
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Als there a deep source of organics?

AWhat is the nature and extent of 3‘? o
.- A0 2
deep microbial life? 3 \(f



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

Estimatesof E a r tcarldos vary by a factor of >20:
- Total from known reservoirs 0.07 wt % [Kerridge, Geochim CosmochimActa (1985]
- Highestliterature estimate 1.5 wt % [Javoy, GeophysRes Lett. (1997)]
- Averagecarbonaceoughondrites 3.2 wt. % [Mason, USGSProf Paper(1979)]
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How much & where 1 s

Magnetosphere

Atmospheric

V - Seawater C:
CO,: 380 ppm o 30 ppm

Continental crust:

Crust: 200 ppm
I PP 4000 ppm

Mantle: ? ppm

Core: ? ppm

Atmosphere Hydrosphere
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WHow much is there?
uWhat are carbon speciation and phases?



