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When the rocks are attacked by fumaroles and hot springwaters, they alter. Some of

their components dissolve from them and form secondary minerals. In the case of alterations
under acidic conditions, halotrichite FeAly(SOg)s - 22H,O and alunogen Alx(SO4)3 -+ 16.5H;0
are formed. As a result of this alteration, the mother rocks change into opal (SiOz - nH20).
In this paper, we discuss the change of the chemical composition of the mother rocks in the
process of this alteration, and the relation between the kinds of secondary minerals and

their mineral composition.
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Al,O3 14.84 16.31 13.69 10. 30 11,58 12.74 12.14 11.23 9.01
FeyO3 0.33 1.42 (.21 1.89 1.67 2.76 0.37 1. 75 1.56
FeO 0.35 0.03 2.79 2.49 2.89 4.02 5.31 5.75 8.44
MgO - ud — - 0.82 | 0.14 — 0.34 112
CaO — 0.29 — 406 & 0.29 0.16 — 0.14 0.31
Na,O 0.24 Q.22 0.66 0.04 0:37 0.18 0.13 0.08 0..58
K20 0.09 0.00 ‘ 0..03 ( 0.03 ! 0.16 0.12 0.05 0.03 0.01

‘ 98.79 | 100.92 ‘ 98.99 ‘100.40 4100.21 | 100.78 ‘ 99. 31 J 99.93 ‘100 72

*(Fe)/(AL)| 0.06/2 l 0.11/2 | 0.31/2 k 0.58/2 \ 0.54/2 | 0.73/2 ] 0.66/2 | 0.93/2 ) 1.55/2
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