Petrogenesis of the tholeiitic basalt, calc-alkaline
basaltic andesite and high magnesian andesite
lava succession of the Oligo-Miocene Anamizu
Formation in northeastern Noto Peninsula,
central Japan
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FEMNBEEOEHE Petrogenesis of the tholeiitic basalt,calc-alkaline basaltic
andesite and high magnesian andesite lava succession of the
Oligo-Miocene Anamizu Formation in northeastern Noto
Peninsula,central Japan
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ABSTRACT

The Oligo-Miocene Anamizu Formation in the Ushitsu-Matsunami area consists of a lower
volcano-sedimentary member and an upper volcanic member. The upper member is composed of three
lava series; tholeiite (basalt and basaltic andesite), calc-alkaline (basaltic andesite) and high-magnesian
andesite (bronzite andesite), in ascending order. The tholeiitic basailt is further divided into K-poor and K-rich
types. The tholeiic basaltic andesite has higher FeO*MgO than the others. The calc-alkaline basaltic
andesife has higher Cr and Ni than tholeiitic basaltic andesite. Bronzite andesite contains higher MgO, Cr
and Ni than common calc-alkaline andesite, but lower than those of boninite and sanhkite. All the rock series
are depleted in HFSE (Nb and Ti) in comparison with N-MORB and OIB, suggesting typical subduction-
related arc magmas. High Zr/Y ratios of the tholeittic basalt resemble those of active continental margin
magmas rather than island-arc magmas. The HFSE, Ni and Cr compositions indicate a progressive
depletion or increasing degree of partial melting of the mantle wedge source in the order tholeiite basait
(basaltic andesite)—calc-alkaline basaltic andesite—bronzite andesite. Spinel in the three series shows
different trends: Cr-poor in the tholeiitic basalt, fairy Cr-rich in the calc-alkaline basaltic andeéite. and Cr-rich
in the high-magnesian andesite. ¥Sr- “*Nd isotope ratios exhibit three groups, respecting to ¥Sr enrichment:
tholeitic basalt (relatively depleted), calc-alkaline basaltic andesite (fairly enriched) and bronzite andesite
(enriched). Spinel trends indicate different mantle restites; therzolite for the tholeiitic basalt and harzburgite
for the calc-alkaline basaltic andesite and high-magnesian andesite, and increasing degree of depletion in



the order as above, On the contrary, LILE and LREE exhibit a gradual enrichment of the source in the same
order. Srand Nd compositions indicate contamination of mantle source by hydrous fluids, and subsequent
interaction of the primary magma with the continental crust (Hida gneiss). Coresponding decrease of
TiO /K0 suggests that the enrichment has been due to addition of fuids derived from the descending slab.
These data indicate that the K-poor tholeittic basalt magma has been formed by partial melting of the
Iherzolitic upper mantle wedge under almost anhydrous conditions; whereas the K-rich tholeitic basalt
magma may have been produced by partial melting of the metasomatized herzolitic mantle source under
slightly hydrous conditions. The calc-alkaline and bronzite andesite magmas have been pro;iuced by partial
~ melting of the hydrous, rhetasomatized, harzburgitic mantle wedge. The stratigraphy of the lava succession
in the studied area (tholeiite basalt-basaltic andesite—calc-alkaline basaltic andesite—bronzite andesite)
indicates that depleton and hydration (metasomatism) of the mantle source have progressed

simultaneously.
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