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Chemical weathering rates decrease as mineral surfaces
age yet studying the initial stages of weathering in a natural
setting is problematic due to the scarcity of young rocks at
the surface of the earth. Recent volcanic eruptions provide an
opportunity to investigate weathering processes altering
young deposits in a natural setting. For example, the Mount
St Helens (MSH) 1980 eruption and preceding landslide
substantially altered the volcanic edifice and a 600 km? area
to the north. The powerful laterally-directed pyroclastic
density current (PDC) removed, toppled and singed trees
resulting in a largely denuded landscape. Later in the eruption
sequence, multiple dacitic pyroclastic flows were deposited
immediately north of the edifice, creating a vast sterile
Pumice Plain.

To examine the chemical signatures of streams affected
to varying degrees by recent volcanic eruptions, water
samples were collected from 17 locations along eight streams
in the Pumice Plain and in areas subjected to the blast PDC.
Samples were analyzed for Ca?", Mg?*, Sr?*, Na*, K* and
Ha4SiOs4 concentrations, and 87Sr/3¢Sr ratios.

Overall, the *’Sr/*Sr ratios of the waters (0.703309-
0.703683) are similar to the whole rock values of 1980 MSH
deposits. However, the %7Sr/%¢Sr ratios vary across the
landscape. For example, 7St/*Sr ratios are more radiogenic
(0.703633-0.703683) and elemental concentrations are lower
in streams flowing across the area subjected to the blast PDC
than in streams draining the young Pumice Plain.
Additionally, the 8’Sr/®Sr signatures of Pumice Plain streams
differ among each other likely due to varying amounts of 1)
surface and groundwater input, including springs, seeps and
hyporheic exchange, and 2) relative rates of carbonate and
silicate weathering. These preliminary results suggest that
weathering rates are more rapid in streams draining the
younger Pumice Plain compared to those draining the older
substrate disturbed by the pyroclastic density current.



