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Terrestrial weathering can be (approximately equally) divided into carbonate (CaCO ) and calcium-silicate (’CaSiO ’) weathering:3 3

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

It can be seen that in (2) + (3), that the CO  removed (from the atmosphere) during weathering, is returned upon carbonate 2

precipitation  (and burial). In (1) + (3) (silicate weathering) CO  is permanently removed to the geological reservoir. This CO  must be 2 2

balanced by mantle (/volcanic) out-gassing on the very long term.

Furthermore, the rate of silicate weathering should scale with climate. 

Hence a ca. 100 kyr time-scale silicate weathering feedback is formed:

2+ -(1)     2CO  + H O + CaSiO   ®  Ca  + 2HCO  + SiO   2(aq) 2 3 3 2

2+ -
(2)       CO  + H O + CaCO    ® Ca  + 2HCO2(aq) 2 3 3

2+ -  (3)       Ca  + 2HCO  ® CO  + H O + CaCO3 2(aq) 2 3

higher pCO  ® higher temperatures (& rainfall)  ® higher weathering rates ® lower pCO2  2 
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Background – the Paleocene-Eocene Thermal Maximum
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