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Chemical composition of sandstones deribed from magmatic arcs

Kazuo Kiminami*, Fujio Kumon**, Toshiharu Nishimura*** and Tsunemasa Shiki****

Abstract We propose a new diagram using major element compositions of the Paleozoic
and Mesozoic sandstones derived from magmatic arcs in Japan for discrimination of the
degree of growth and nature of magmatic arcs.

.Al,0,/Si0, and (FeO+Mg0)/(SiO, +K,0+ Na,0) are adopted as the most discriminating
parameters. In general, Al,0,/SiO, is considered to correspond to the feldspar/quartz ratio
in sandstones. (FeO+MgO)/(SiO, +K,0+ Na,0) (basicity index = B.1) is a rough measure
of basicity of the sandstones derived from magmatic arcs. Al,0,/SiO, and B.I. increase
progressively in sandstones from continental arc through evolved island arc to immature
island arc. The dissected-arc type sandstones fall in the same field as the continental-arc
type sandstones in our diagram, although both sandstones are clearly distinguishable from
each other by their modal composition.

Most of the Permian sandstones from the Ultra—Tamba Belt, Maizuru Belt and Chichibu
Belt (Kyushu) plot in the immature and evolved island-arc fields. The Jurassic sandstones
from the Oshima Belt, Northern Kitakami Belt, Soma Group, Tetori Group and Tamba
Group display a fairly good concentration in the Al,0,/SiO,—B.I. diagram, and fall in the
continental-arc/dissected-arc field. Considering their modal composition, they are inferred
to be of the dissected-arc type. The composition of the Cretaceous sandstones from the
Middle Yezo Group, Hidaka Supergroup, Yubetsu Group, Nemuro Group, Shimanto
Supergroup (Kii Peninsula and Shikoku) and Izumi Group spread in a wide area from the
immature island-arc to continental-arc/dissected-arc fields, and areal differences in
composition are distinct.
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