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Hoffman et al. [1998] (Science 281)
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The snowball Earth hypothesis

[Hoffman and Schrag, 2002] (Terra Nova 14, 129-155)
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‘Feedbacks’ (‘runaway’)

Temperature S n OW COVG I'
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The global carbon cycle (modern)
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Long-ferm controls on afmospheric pCQO,

Terrestrial weathering can be (approximately equally) divided into
carbonate (CaCO,) and calcium-silicate ('CaSiO,’) weathering:

(1) 2CO,,, + H,0 + CaSiO, — Ca® + 2HCO, + SiO,
(2) CO,,, +H,0+CaCO, — Ca®+2HCO,

Ultimately, the (alkalinity: Ca®") weathering products must be removed
through carbonate precipitation and burial in marine sediments:

(3)  Ca” +2HCO, — CO,,, +H,0 + CaCO,

It can be seen that in (2) + (3), that the CO, removed (from the

atmosphere) during weathering, is returned upon carbonate precipitation
(and burial). In (1) + (3) (silicate weathering) CO, is permanently removed

to the geological reservoir. This CO, must be balanced by mantle
(/volcanic) out-gassing on the very long term.
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