Petrological and geochemical study of the
moonstone rhyolite
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Abstract

Metaluminous high-silica rhyolite with abundantmoonstone (sanidine; AbsgOrs1) and quartz phenocrysts occurs as
a welded tuff at Mt Wasso, Ishikawa Prefecturs, central Japan. The 80m-thick welded tuff is composad of unwelded layer (>8m),
pitchstone layer (8m), lithophysae layer (<2m), upper densely welded layer (<5m) and weakiy welded layer (>57m) in
ascending order. The lithophysas layer is characterized by high alkalis ( K-0 =7wt.%, Rb=270ppm), and low Ca0 (0.18 wt.%)
and Sr (30ppm), while the pitchstone layer is depleted in alkalis (K.0=15 wt.%, Rb=120ppm) and enriched in Ca0 (2.4
wt%) and Sr {670ppm). However, HFS elements such as Zr, Y and Nb are constant.

The periitic cracks are developed in the pitchstone. Tiny Fe-rich silicate minerals form thin films between the glass
shards. However, no such films are present along the perlite cracks. This indicates that the hydrothermal alteration which
modified glass chemistry and precipitated Fe-silicate films happened before perlite cracking, possibly at high temperatures
during cooling. As a result of the hydrothermal afteration, the whole rock isochron age reduced from all five analyzed samples
yields 19.5+0.6 Ma. The initial Sr isotopic ratio is 0.708970+0.000075 (20). The above petrographic observation suggests that
the obtained age represents after deposition of the pyroclastic fiow.
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Fig. 1 Verlical chemical profiles of the Mt. Wasso welded tuff.

0.725
b
0.720 -
875r/%gr
0.715
Sample = 4,5,7 T=21.41}.9Ha
0710 Srl-0.700512'!0‘000490 {HSWD=0.10)
b

Sample = 2,3,4,3,7 T=19.310. 6Ma

8r1=0.70097010.000075 {HSYD=0.27)
0.705

0 5 10 15 20 25 30 35 40

37RL/06s )

Fig. 2 Rb-Sr whole-rock isochrons reduced from several analyzed samples from Mt. Wasso welded 1uff {ishida e
al, 1998). Solld fine: shows the isochron reduced from all five samples, and broken line shows the isochron
teduced from three samples excluding pilchstone layer and lithophysae layer. A Cross on the verical axis
indicales Ihe inferrad waler sea initial 87S1/885; alion (St range from 0.708428 lo 0.708586 al 195 + 06 Ma
(Oslick wt al., 1994). 2 pilchsione layer; 3 lihophysae layer; 4 iransition zone betwesn lithophysae layer and
upper welded layer, § upper welded layer; 7 weakly welded layer.
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