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PROBING INTO LITHOSPHERIC TECTONIC MECHANICS OF
SOUTHERN OKINAWA TROUGH

GAO Jin-Yao', LI Jia-Biao', LIN Chang-Song
"( Second Institute of Oceanography & Key Lab of Submarine Geosciences , State Oceanie
Administranon , Hangzhou , 310012; Institute of Oceanology, The Chinese Academy of Sciences . (Qngdao ,266071)

{ Second Institute of Oceanography & Key Lab of Submarine Geosciences , State Oceanic Administration . Hangzhou , 310012)

Abstract On the basis of recently acquired gravity, magnetics, seismic and multibeam data, complemented with
multi-scale stress fields of mantle flow, the diversity and relation of tectonic characteristics of the southern Okinawa
Trough lithosphere are displayed. Three phases of rifting depression after the Miocene are developed upon the original
compressive belts migrating toward Ryvukyu Islands. Volcanic and magmatic activities are closely distributed at crosses of
the normal and strike-slip faults. Deep tectonic origin can be attributed to subduction of the Philippine Sea plate driven
by its upper mantle convection flow, which makes lithosphere rotate, tilt toward the trench along the island-arc and ex-
tend, causing sink behind the arc, and also makes asthenosphere converge, causing uplift behind the arc. Interaction
between lithosphere and asthenosphere causes magmatic intrusion with the trough rifting depression. The Okinawa Trough
is a back-arc basin still driven by the converging asthenosphere. The large scale background of sinistral compresso-shear,
intense subduction at the south and northward advance of the Taiwan-Luzon block are all coherent with the shear-opening
feature around the northern end of Taiwan, which leads to the sinistral en echelon normal faults adjusted by strike-slip
faults. The shear-opening advancing from the north towards the south makes the trough rifting trend change from NW’ to
NNW.

Key words Southern Okinawa Trough. Rifting depression, Lithosphere, Mantle flow
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