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Long-term climate moderation is commonly attributed to chemical weathering; the
higher the temperature and precipitation the faster the weathering rate (1). Weathering
releases divalent cations to the ocean via riverine transport where they promote the
drawdown of CO2 from the atmosphere by carbonate mineral precipitation (2,3). To
test this widely-held hypothesis, we performed a field study determining the weath-
ering rates of 8 nearly pristine north-eastern Iceland river catchments with varying
glacial cover over a span of 44 years. The mean annual temperature and annual pre-
cipitation of these catchments varied by 3.2 to 4.5 °C and 80 to 530%, respectively
during the study period (4). Significant linear positive correlations were found be-
tween mean annual temperature and chemical weathering in all 8 catchments and be-
tween mean annual temperature and mechanical weathering and runoff in 7 of the 8
catchments. The runoff, mechanical weathering flux, and chemical weathering fluxes
in these catchments are found to increase from 6 to 16%, 8 to 30%, and 4 to 14% re-
spectively, depending on the catchment for each degree temperature increase. In con-
trast, significant positive correlations between annual precipitation runoff, mechanical
weathering and chemical weathering were only found in 3 of the least glaciated catch-
ments.



References

1. Walker, J. C. G., Hays, P. B. & Kasting, J. F. A negative feedback mechanism for
the long-term stabilization of Earth’s surface temperature. J. Geophys. Res. 86, 9776-
9782 (1981).

2. Berner, R. A, Lasaga, A. C., & Garrels, R. M. The carbonate-silicate geochemical
cycle and its effect on atmospheric carbon dioxide over the past 100 million years.
Am. J. Sci., 283, 641-683 (1983).

3. Berner, R. A. The Phanerozoic Carbon Cycle. Oxford University Press, Oxford
(2004).

4. The Icelandic  Meteorological Office.  Annual average cli-
mate information. The Icelandic Meteorological Office, Reykjavik.
http://andvari.vedur.is/vedurfar/yfirlit/medaltalstoflur/Arsgildi.html (2007).



