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The overall objective of this study is to investigate the weathering of pristine volcanic
ash and metal salts during the first hours and days after volcanic eruptions. The in-
vestigated ash originates from the Hekla 1991 and 2000 eruptions, Iceland. The Hekla
volcano is one of the most active volcanic systems in Iceland. The last two eruptions
took place in 1991 and 2000. The volume of tephra was 0.02 km3 for the 1991 erup-
tion (Gudmundsson et al. 1991) and 0.01 km3 for the 2000 eruption (Haraldsson et al.
2002). Experiments have shown that metal salts were adsorbed on the surface of the
tephra and that they dissolved rapidly when exposed to de-ionized water and seawater
(Frogner et al. 2001).

Ash embeded in snow was collected during the initial subpilinian phase of the 2000
eruption and in the later stage of the 1991 eruption. River Ytri Ranga, in the vicinity of
Hekla, was monitored during and after both eruptions to detect changes in chemistry
due to weathering of the ash and the metal salts. Dissolved metal and anion concentra-
tions were very high in the melted snow samples (F: 66.2, Fe: 4.2, Al: 6.0 mmol/kg,
Pb: 0.28 and Cd: 0.95µmol/kg). The pH was as low as 2.6.

The pristine volcanic ash and metal salts was weathered rapidly when exposed to rain.
This resulted in high concentrations of elements like F, Cl, Al, Fe, Mn, Pb, Cu, Zn,
Co and Cd in River Ytri Ranga. There was more pollution in the river during the 2000
eruption than in 1991 due to a thicker ash load in the river catchments. In 2000, the
concentration of F rose to 0.7 mmol/kg after the first period of rain. To get a better
understanding of the solution chemistry and the transport to and through the river,
solutions will be modeled using the PHREEQC2 program (Parkhurst and Appelo,



1999).
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