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Abstract. 
It has been proposed that strong causal links exist between the Earth’s climate and the frequency and 
mass output of volcanic eruptions. The basis of this coupling is the loading and un-loading of the 
lithosphere by large ice-sheets, which has been argued to modulate volcanism on a global scale. This 
process involves a positive feedback between a warming climate causing increase volcanism leading to 
increased emissions of volcanic CO2 and further warming. However, observational evidence for this 
process remains weak, particularly at volcanic arcs where ~90% of the Earth’s subaerial volcanoes are 
found. To test the climate-volcanic link I aim to study the generation and eruptive history of a series of 
lavas in Southern Chile to investigate whether local ice removal affected mantle melting processes and/or 
timing of eruptions. The novel approach taken by this project first requires assembling a preliminary 
dataset of geochemical and geochronological analyses, which will form the basis for further detailed 
analysis. For this proposal I intend to use an existing samples to construct such a geochemical and 
geochronological database. This will allow these lavas to be placed in a temporal and chemical context 
and will form the basis for further targeted work.  
 
Proposed Research.  
A recent study by Huybers and Langmuir (2009) has hypothesized that climatic variations act to modulate 
volcanism on a global scale via the effects of glacial loading and unloading of the lithosphere. If correct 
this theory provides a fundamental advance in understanding the feedbacks and causal linkages between 
climatic cycles and solid Earth processes, particularly the volcanic flux of greenhouse gases such as CO2. 
Previous work in Iceland has suggested that late Pleistocene deglaciation was followed by a dramatic 
increase in eruption rates and this volcanic pulse has been attributed to being a direct consequence of 
rapid decompression by ice unloading (Maclennan et al., 2002). However, the Icelandic setting is not 
typical for terrestrial volcanism, ~90% of which occurs at volcanic arcs and where observational evidence 
for climate-volcano coupling remains weak. This lack of evidence is partly the result of the complex 
magma plumbing systems and greater extents of tephra dispersal associated with volcanic arcs, both of 
which complicate attempts to decipher temporal trends in the volume and/or frequency of eruptions. In 
this project I aim to use a novel approach to test link between volcanism and deglaciation in Southern 
Chile. This involves examining not just the timing or volume of eruptions versus ice removal, but also the 
extent to which the chemical composition of post-glacial lavas may differ from ‘normal’ subduction zone 
magmas and be linked to decompression. Using key chemical parameters (10Be, U-series isotopes, REE’s 
etc) it should be possible to test whether the generation of melts erupted immediately after ice unloading 
is associated with a decompression event in the sub-arc mantle, rather than the ‘flux melting’ process that 
is typical of volcanic arcs. By targeting small volume basaltic volcanoes distributed along the Chilean 
margin I will avoid the complexities caused by the extensive eruptive history and long-lived magmatic 
systems associated with large stratovolcanoes. However, as these volcanoes have not been previously 
studied it is necessary to first construct a preliminary geochemical and geochronological database. This 
will form the framework for more detailed and targeted study and will also be basis for a larger NSF 
research proposal, involving more extensive geochemical analysis and postdoctoral salary support. In this 
proposal I am therefore requesting seed money that will allow this new project to be developed.  

Previous studies of volcano-climate coupling in volcanic arcs has generally focused on 
constraining long-term eruption rates, either from regional tephrochronology (e.g. Watt et al., 2011) or 




