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It’s widely accepted that the late Cenozoic tectonic uplift 
may have enhanced  physical erosion and monsoonal rainfall, 
which finally helped the drawdown of atmospheric CO2 by 
silicate weathering (Raymo et al., 1988; Raymo and 
Ruddiman, 1992). In this hypothesis,  chemical weathering 
rate should couple with physical erosion rate all the time, 
which is not consistent with the weathering limitation regime, 
that is, chemical weathering rate would be limited by the 
climate factors such as temperature and runoff in high erosion 
rate region considering that there have been adequate 
weatherable fresh rocks (West et al., 2005). However, data 
compilation from all over the world shows that the chemical 
weathering rate is positive related to denudation rate (Larsen 
et al., 2014).  

We find that landslide weathering is dominate in the 
threshold landscapes on the eastern margin of Tibetan Plateau 
based on the distinct isotopic ratios of 234U/238U and 87Sr/86Sr 
associated with different weathering mechanisms. The 
dominance of landslide weathering would break the kinetic 
weathering limitation in the rapid-eroding terrains and thus 
enables tectonic driven of climate cooling though the 
progressive response of weathering consumption of 
atmospheric CO2 to mountain uplift. 
 
Larsen, I.J., Almond, P.C., Andre, E., Stone, J.O., 

Montgomery, D.R., Brendon, M., 2014. Rapid soil 
production and weathering in the Southern Alps, 
New Zealand. Science 343, 637-640. 

Raymo, M., F. Ruddiman, W., N. Froelich, P., 1988. 
Influence of Late Cenozoic mountain building on 
ocean geochemical cycles. Geology 16, 649-653. 

Raymo, M.E., Ruddiman, W.F., 1992. Tectonic forcing of 
late Cenozoic climate. Nature 359, 117~122. 

West, A.J., Galy, A., Bickle, M., 2005. Tectonic and climatic 
controls on silicate weathering. Earth and Planetary 
Science Letters 235, 211-228. 

 


