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Abstract The complicated geological settings and tectonics of the Philippine Archipelago is
mainly caused by the convergence of the Eurasian, the Philippine Sea and the Indian-Austrian
plates. Although a few seismic tomographic studies have been conducted in the Philippine Archipelago,

most of them focused on the Manila Trench, LLuzon Island arc and the middle Philippine. So far few
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P- and S-wave tomographic studies in the crust and upper mantle of the Philippine Archipelago
and its surrounding regions have been carried out. We obtained Vp and Vs velocity structures of
Philippine Archipelago for the first time by inverting 155779 P-wave rays and 59642 S-wave rays
simultaneously. Our seismic tomography shows strong heterogeneities seated in the crust and
upper mantle beneath Philippine Archipelago. Widely spread low velocity anomalies emerge in the
crust which may be caused by dehydration of oceanic crusts and sediments whereas high velocity
anomalies extend along trenches around Philippines. Smaller dip angle and weaker subduction
activity in the middle part of South China Sea Plate than the south part are shown. Little subduction can
be seen in the south terminal of East LLuzon Trough and northern part of Philippine Trench , which could
be ascribed to the subduction of Benham Rise. We therefore suggest that strong coupling between
Philippine Sea Plate and Eurasia Plate is revealed by the occurrence of My >6.0 earthquakes
along plate boundaries, weak coupling between 16°N to 20°N in South China Sea slab along
Manila Trench might be caused by the extensional stress in north LLuzon, on the contrary, strong
coupling are shown south of 16°N. On the east side of Philippine Archipelago, no big earthquake
occurred north of 14°N in the Philippine Sea Plate, interpolate coupling becomes stronger from

north to south, coupling extent is much bigger to the south of 12°N than to the north. Besides,

strong coupling exists between Sulu Sea basin and Philippine Mobile Belt too.
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Fig. 1 Tectonic settings of Philippine Archipelago

Black triangles represent volcanoes. The terrain elevation are shown in the color bar.
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Fig. 2 Distribution of earthquakes and seismic stations in study region

Black crosses and squares denote earthquakes and stations, respectively.
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P-wave residuals before (a) and after (b) inversion, S-wave residuals before (¢) and after (d) inversion.
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Fig. 9 Tomographic result of P-wave

Purple stars and white dots represent My >6. 0 and My >>4. 0 earthquakes, respectively.
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Purple stars and white dots represent My >>6. 0 and My >4, 0 earthquakes, respectively.
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