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PROCEEDINGS OF SUBDUCTION SYSTEM AND INTRA-OCEANIC
VOLCANISM OF THE WESTERN PACIFIC

ZHANG Guo-Liang"? ~WANG Shuai', ZHANG Ji', LUO Qing', LI Tie-Gang**
(1. Key Laboratory of Marine Geology and Environment, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;

2. Laboratory for Marine Geology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266061, China; 3. The
First Institute of Oceanography, State Oceanic Administration, Qingdao 266061, China)

Abstract Plate subduction and intra-plate volcanism are geological processes that cause exchange of materials
between the Earth’s interior and surface. However, the origin of volcanism and relationships between the two geological
processes are highly debated. The Western Pacific features the most abundant subduction zones, back-arc basins, and
intraplate volcanism in the world. Funded by the project of “Western Pacific Ocean System: Structure, Dynamics and
Consequences”, we studied the Mariana-Yap subduction system, Tanga-Kermadec subduction system and the genesis of its
subducting plate, ridge magmatism intraplate volcanism of the South China Sea basin, and the origin and distribution of the
Dupal anomaly in the Western Pacific basins. We following conclusion are made. 1. The Yap arc is dominated by
metamorphic rocks (amphibolite) and was formed under pressure of 3—6 Kbar, which represent the metamorphic basement
of the Parece Vela basin. 2. The Caroline Rise is mainly composed of basalt and likely represent an oceanic plateau formed
by a mantle plume. 3. The volcanic rock compositions of the Tonga-Kermadec arc reflect the influence of subducting rate
of the southwestern Pacific plate. 4. The Osbourn trough that formed the subducting plate of the Tonga-Kermadec arc was
age-dated, which represents a section of spreading ridge of the ancient Pacific and consumed components of the Ontong
Java superplume. 5. Carbonated silicate melts were discovered in the South China Sea basin and can form alkali basalts
through reactions with the lithospheric mantle. 6. Most of the Western Pacific basins has the Dupal anomaly in the mantle.
The above-mentioned results would shed light on the mechanism of subduction system and intraplate volcanism of the
Western Pacific, which is important for understanding the global plate tectonics that causes the exchange of Earth’s interior
and surface.

Key words basalt; plate subduction; subduction zone; intraplate volcanism; mantle; western Pacific
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