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Geological history of the Philippine Sea plate and its tectonic
significance on the formation of the Japanese Island Arc
Hiroki Kamata
School of Earth Sciences, Faculty of Integrated Human Studies,
Kyoto University, Sakyo-ku, Kyoto 606-8501, Japan

The Philippine Sea plate is one of the largest microplates in the western Pacific Ocean. Significant tectonic
events occurred distinctly at 6 Ma and 2 Ma, respectively, at the junction of the Southwest Japan Arc and the
Ryukyu Arc in the northern part of the Philippine Sea plate. The 6 Ma events included (1) dextral-fault displacement
along the Median Tectonic Line, (2) formation of the rectangular Hohi volcanic zone, and (3) clockwise crustal
rotation on the southern Ryukyu Arc. The integrated tectonic model explains these features in terms of subduction
of the Philippine Sea plate, which resumed at around 6 Ma after a halt of more than 5 m.y. Oblique subduction of
the Philippine Sea plate beneath the Southwest Japan Arc detached a fore-arc sliver that was displaced along the
major fault of the Median Tectonic Line north of Nankai Trough. A volcano-tectonic depression, the Hohi volcanic
zone, was formed by a pull-apart structure in the western margin of the Median Tectonic Line. By contrast, normal
subduction of the Philippine Sea plate under the Ryukyu Arc caused back-arc spreading, observed as crustal
extension in the southern Okinawa Trough. Remarkable changes in volcanism and tectonism have occurred in a
synchronous manner since 2 Ma. The subduction-related volcanism started at about 1.5 Ma, forming a NE-SW
trending volcanic front, preceded by significant changes in whole-rock chemistry and mode of eruptions. The
Median Tectonic Line has intensified its dextral motion since 2 Ma accompanied by formation of rhomboidal
basins in Central Kyushu. Crustal rotation and incipient rifting in South Kyushu and northern Okinawa Trough
took place during the past 2 m.y. as well. The commencement age of these events coincides with that of the
transition to westward convergence direction of the Philippine Sea plate. The shift in subduction direction probably
led to an increase of fluid component contamination from subducted oceanic slab, which produced island-arc type
volcanism along the volcanic front. Accelerated trench retreat along Ryukyu Trench may have caused rifting and
crustal rotation in northern Ryukyu Arc. The two tectonic episodes observed on the northern part of the Philippine
Sea plate at 6 Ma and 2 Ma may possibly be correlated to the unkown synchronous relevant events on the Philippine

Archiperago, such as the initiation of the activity of the Philippine Fault Zone.
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