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The mechanisms for decreasing atmospheric CO2 

concentration and initiation of the Late Paleozoic Ice Age 
(LPIA), which are closely linked to continental silicate 
weathering, are still in great debate. In order to assess the 
contributions of continental silicate weathering for the LPIA, 
this study reconstructs Li isotopic composition of the 
Carboniferous seawater based on East Fenghuangshan 
carbonate section in Chaohu city, China. Our results show 
seawater Li isotopic composition (δ7LiSW) was roughly steady 
(ca. 20‰) in the late Tournaisian and early Visean, and 
decreased to ca. 8‰ in the late Visean and then gradually 
increased to ca. 22‰ in the Kasimovian and Gzhelian. 
Simulation results indicate that decrease of δ7LiSW requires 
exponential increase of riverine Li flux by a factor of 25 
under 2 times longer ocean residence time, meaning enhanced 
continental silicate weathering that likely results from 
colonization of deep-rooted plants. Plants with deep roots 
facilitated weathering of large quantities of rocks in the deep 
level, which combined with the plant expansion, draw down 
atmospheric CO2 concentration and probably made a 
profound effect on the initiation of the LPIA. By contrast, 
uplift of the Hercynian orogen is responsible for the increase 
of δ7LiSW, which resembles the effect of Himalaya orogen on 
the Cenozoic seawater. High relief due to the Hercynian 
orogen exposed fresh rocks for weathering by removing the 
thick soil and saprolite cover. Such a process is beneficial for 
keeping high-level CO2 consumption and low atmospheric 
CO2 concentration, and thus plays a significant role in 
maintaining long-time large-scale glacial period. To sum up, 
colonization of deep-root plants and uplift of the Hercynian 
orogen are the key drivers for initiating and maintaining the 
LPIA. 


