
The “Ultimate” InorgC Cycle

CaSiO3 + CO2(g) CaCO3 + SiO2
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Weathering and Volcanism: Rocks Do Chemistry
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Example of Weathering (CaCO3 dissolution)
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Silicate Weathering (simplified)

CaSiO3 Rock

CO2 (atm)

CaSiO3 Rock

CaCO3 + SiO2

Oceans
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CO3
2-

SiO2

Rain/runoff

Chemical Weathering Rate

→Faster with higher CO2, 

higher T, higher rainfall
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Volcanic Degassing

Volcanism causes reverse of weathering

CaSiO3(s) + CO2(g) CaCO3(s) + SiO2(s)

Tectonic activity converts CaCO3 rocks back to 

silicate rocks (CaSiO3) in the mantle (magma).

Released CO2 finds way to atmosphere via vents

HEAT
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Volcanism in Action
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Silicate Weathering – Volcanism Cycle

CO2

CaSiO3 → CaCO3 + SiO2 Precip/runoff

Chemical weathering

CaCO3 + SiO2

burial

CaCO3 + SiO2

CaCO3 + SiO2→ CaSiO3 + CO2

This cycle operates on 0.5 – 1 million year timescale. 
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Poll Question
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Silicate Weathering Feedback
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Poll Question



Silicate Weathering Feedback

CO2

Silicate 

Weathering Rate

+

-
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+

Negative Feedback—Stabilizing Climate

(on long time scales 0.5 to 1 million years)
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Anthropogenic Perturbations to Carbon Cycle
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Atmospheric CO2 and Source Attribution

Fuel Combustion:

nCH2O + nO2 → nCO2 + nH2O

CH4 + 2O2 → CO2 + 2H2O

If CO2 increase is due to 

fuel burning…

→ O2 should decrease!



Atmospheric CO2 and Source Attribution

Figure 2.3

Fuel Combustion:

nCH2O + nO2 → nCO2 + nH2O

CH4 + 2O2 → CO2 + 2H2O

If CO2 increase is due to fuel 

burning…

→ O2 should decrease!

CO2

O2



Anthropogenic Perturbations to Carbon Cycle
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IPCC 2014



Human Perturbations to Carbon Cycle

Fossil Fuel Combustion ~ 8 GtC/yr currently

Deforestation ~ 2 GtC/yr (mostly in tropics)



Poll Question



Poll Question



A Long View of Fossil Fuel Perturbation

Figure 7.12

Pre-burning level

Pre-burning level

Adapted From: Archer, J. Geophys. Res.
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