Mixing, fractionation and crustal
assimilation in andesites: Evidence from
U-Th disequilibrium data, Ruapehu,
New Zealand

R.C. Price!, J.A. GamBLE®, R. GEORGE®, S. TURNER?,
LEM. Smit®*, C. Cook!

"Department of Science and Engineering, University of Waikato,
Hamilton, New Zealand (r.price@waikato.ac.nz)

Department of Geology, National University of Ireland,
University College Cork, Ireland (j.gamble@ucc.ie)

3*GEMOC, Macquarie University, North Ryde, Australia (rgeorge
(@els.mq.edu.au; sturner@els.mq.edu.au)

“Department of Geology, University of Auckland, Auckland,
New Zealand (ie.smith@auckland.ac.nz)

Quantifying the effects of crustal interactions on U-series dis-
equilibria is critical to evaluating the time scales of magmatic pro-
cesses. The 1945-1996 eruptions of Mount Ruapehu (Gamble
et al., 1999) produced lavas that provide an exceptional, tempo-
rally controlled suite to examine U-series systematics where crust-
al contamination may be involved.

The U-Th systematics demonstrate for the first time that an
inclined array on the equiline diagram for a single volcanic suite
can be the product of open system processes-mixing between man-
tle or lower to mid-crustal melts and shallow upper crustal com-
ponents. This dictates that the slope of the Ruapehu array has
no time significance and that the mixing processes took place over
very short intervals (perhaps as short as 50 years) with respect to
the time scale of *°Th decay. »*°Th->**U disequilibria provide
evidence that crustal assimilation is also likely to have taken place
rapidly (relative to the *°Th half life).

225Ra disequilibria show minor excesses (<15%). Disequilibria
become more variable with time suggesting an increased role for
open system magma replenishment in the last 50 years, or that
the processes of crustal melting have become more variable. The
trend towards more Ra-Th variability is matched by decreasing
Sr isotope ratios, implying that the progressive involvement of
more mafic magma may be a driving factor.
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