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along a continental margin: Constraints from temporal and spatial geochemical variations
of volcanic rocks from northern Kyushu, SW Japan
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The present document is divided into six chapters: (1) Introduction; (2) Tectonic and geological setting and samples (3)
Analytical methods; (4) Result; (5) Discussion. Furthermore, Discussion part is sub-divided into 4 sections: [5-1] Crustal
assimilation; [5-2] Present subduction processes; [5-3] Geochemical characteristics of magma sources; [5-4] Geodynamic

implications.

In order to understand physico-chemical evolution of upper mantle and mechanism of producing chemical diversity of
magma compositions in continental rift system, I sampled huge amount of mafic volcanic lavas combined with regional geology,
having age range from ca. 15 Ma to present, from northern Kyushu, SW Japan and determined major, trace elements and
Sr-Nd-Hf-Pb isotopic compositions of their volcanic rocks.

The northern Kyushu magmatism can be divided into two broad groups (NW and NE regions) based on their distribution,
the eruptive style and geochemical signatures; The volcanism in the NE region has predominantly produced alkaline monogenetic
volcanic field, In contrast, the volcanism in the NW region dominantly composite voluminous lava plateaus which show a
geochemically successive diverse magma compositions from alkaline basalt through sub-alkaline basalt to high-Mg andesite. The
sub-alkaline basalt lavas are dominant rock series in the NW region and the alkaline basalt and high-Mg andesite are volumetrically
rare.

In the section [5-1] and [5-2], It is indicated that the observed geochemical variations cannot be explained by crustal
assimilation and any processes from modern subducting Philippine Sea slab, but rather reflect the original compositions of the mantle
source region and the interaction of melts derived from asthenosphere with lithospheric mantle.

To explain the observed geochemical variations of the mafic rocks require at least 5 end-members: three distinct
asthenospheric mantle sources and two lithospheric mantle sources. In the section [5-3], the possible mechanism of the
heterogeneous upper mantle in the continental margin is discussed using available tectonic information. And chemically layered
lithospheric architecture is suggested. I discuss the possibility that geochemical heterogeneous asthenospheric mantle may be
responsible pollution by removal and sink of detached lithospheric materials in the rift system.

Finally, in the section [5-4], it is indicated that temporal and spatial geochemical variations of mafic rocks from the
northern Kyushu are controlled by transition of contributions of their heterogeneous end-members over time and space, and the
significant rifting tectonic environment. This result provides important aspects for constraining continental magmatism in worldwide

rift systems.
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