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The Asian monsoon brings annual moisture to some of the 

most densely populated regions of the Earth. The study of 
mineral dust in climate archives is key to understanding the 
dynamics and forcings of this system, as it allows both the 
quantification of atmospheric deposition (related to climatic 
conditions) and the identification of dust sources (related to 
atmospheric circulation and wind strength) [1, 2]. However, 
there is to date a distinct lack of dust studies in terrestrial 
records [3]. Such a study requires: 1) the identification of a 
reliable, atmospherically fed archive, 2) good mineral dust 
proxies to discriminate local and long range sources and 3) the 
development of a reliable analytical method for the 
measurement of such proxies. Recent work has demonstrated 
the potential of peat cores as terrestrial climate archives [4] 
and of Rare earth elements (REE) and various major and trace 
elements as dust provenance tracers [5, 6]. A reliable 
analytical method for the determination of these in low mass 
peat and dust samples of variable and often unknown origin is 
still missing. In this view, we present our recent analytical 
developments and propose a series of reliable geochemical 
markers for the identification of dust sources in peat as part of 
an ongoing study of the Tibetan plateau. 

Seven microwave and hot plate digestion methods were 
tested on rock, soil and peat reference materials. The best 
results were obtained with closed-vessel HF/HNO3 digestion 
[7] with Al, Fe, Ti, Pb, Rb, Y, La-Tb and Er within 10% of the 
certified value. Samples from five main Asian dust sources 
and local soils were measured. La/Er, Y/Er, Pb/Er and the Eu 
anomaly were found to be good proxies to discriminate local, 
Indian and Chinese sources, thus enabling us to quantify dust 
fluxes and past climate dynamics in Tibet. 
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Lucky Strike segment basalts have been subdivided into 

three distinct compositional groups by using the relationship 
among various incompatible trace element ratios, major 
elements, and Sr-Nd-Pb isotope ratios. The basalts most 
enriched in incompatible elements (Group 1) are spatially 
restricted to the central part of the axial volcano, whereas the 
least enriched basalts (Group 3, the dominant group of basalts) 
are distributed along the entire segment. This subdivision is 
also recognised in the volatiles data: Group 1 glasses have 
higher dissolved H2O concentrations relative to those of 
Group 3. Degassing modelling based on the total dissolved 
H2O and CO2 concentrations in glass indicate that Group 1 
basalts have significantly higher pre-eruptive CO2 
concentrations than Group 3 basalts. In this work we propose 
that the systematic distribution of the lava-types along the 
segment is controlled by the pre-eruptive CO2 contents of the 
magmas. Once this volatile has very low solubility in the 
melts, the CO2 start to degas at greater depth and begin 
vesiculating earlier, as the initial bulk volatile concentrations 
increase in the primary magmas, decreasing the magma 
density. Subsequent magma decompression, as it rises in the 
crust, will permit the volume expansion of the bubbles. 
Because the variation in the density of Group 1 magmas is 
dramatic, it can be envisaged that the limit of neutral 
buoyancy of these magmas is never reached and, thus, they 
must rise directly from the magma chamber in a vertical path 
until extrusion in the segment mid-point. This would explain 
why these highly vesicular lavas were not sampled in the 
remaining portions of the segment. Conversely, once the 
decrease in magma density, ascribed to vesicularity variation, 
for Group 3 magmas is very restricted, the control of the 
magma delivery along the segment will be dependent on the 
disruption of pressure equilibrium of the magmatic system as a 
result of the ridge extensional stress regime and the 
subsequent magnitude of internal overpressure in the magma 
reservoir. 


