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Trees dominate terrestrial silicate mineral weathering by 

converting solar energy into chemical energy that fuels roots 
and their ubiquitous nutrient-mobilizing fungal symbionts.  
These biological activities regulate atmospheric CO2 over 
geological timescales by driving calcium and magnesium 
fluvial ion export and marine carbonate formation. However, 
the important stabilizing feedbacks between CO2 and biotic 
weathering anticipated by geochemical carbon cycle models 
remain untested.  This presentation will show experimental 
evidence for a non-linear feedback across a Cenozoic CO2 
range from 1500ppm to 200ppm, whereby low CO2 curtails 
mineral surface alteration via trenching and etch pitting by 
arbuscular mycorrhizal and ectomycorrhizal fungal partners of 
tree roots.  Integrating our experimental findings into a 
process-based model revealed a CO2 drop from 1500ppm to 
200ppm caused the flux of calcium and magnesium weathered 
from silicate rocks to drop three-fold.  It is proposed that ‘low’ 
CO2 effectively acts as a ‘carbon starvation’ brake on tree-
driven weathering.  These findings have implications for the 
role of forests and fungi in regulating Earth’s minimum 
atmospheric CO2 concentration over the Cenozoic. 
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Plate tectonic processes, including subduction-related 
magmatism, rifting and collision are critical for the formation 
of many types of magmatic and hydrothermal ore deposits. 
Given the evidence for the existence of plate tectonic 
processes from as early as 3.9Ga, the absence of significant 
mineral deposits older than about 3Ga is attributed to either of 
a failure to survive, or the absence of another key ore-forming 
environment. Subcontinental Lithospheric Mantle (SCLM), 
which appeared between ca 3.6-3.0 Ga, provides the solution 
to understanding both of these issues. Pristine SCLM, formed 
as a residue of high temperature plume melting, is depleted 
(Fe-poor), buoyant, refractory, and has very high viscosity. 
These traits make for a durable lithosphere, a home for 
mineral deposits, in contrast to the easily removed (subducted, 
delaminated) dense oceanic lithospheric mantle. Integration of 
geological, geophysical and geochemical data from the crust 
and mantle, indicates that Archean SCLM underlies the 
majority of today's continental crust. Plate tectonics (forces, 
fluids, magmas) has resulted in metasomatism, fracturing, 
melting and suturing of the SCLM. These processes, along 
with the impact of mantle plumes and the rise of atmospheric 
oxygen, have provided the metals, energy and focus for ore 
systems in a range of associated crustal environments. 

 


