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Fig.1 The geology-geophysics map of the central basin
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Fig. 2 The geological structure model of the South China Sea’s central basin
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Fig. 3 The melting zone below the seamount chain and temperature evolution
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The thermal simulation of magma activities of the seamount
chain after

LIN Wei', ZHANG Jian', LI Jia-biao?

(1. Laboratory of Computational Geodynamics, University of the Chinese Academic of Sciences, Beijing 100049,
China; 2. Key Laboratory of Submarine Geosciences, State Oceanic Administration People’s Republic of China,
Hangzhou 300012, China)

Received: Nov.,20,2011
Key words: Zhenbei-Huangyan seamount chain in the South China Sea; magma activities after the spreading period; viscosity
structure; decompression melting and buoyancy

Abstract: On the basis of the gravity data, magnetic data, bathymetric data, rock sample analysis data (crustal
structure and the thermal parameters) and the FEM numerical simulation, we researched the relation among the
viscosity, melting and migration issues beneath the Zhenbei-Huangyan seamount chain. The result of our analysis
was the viscosity was controlled by pressure and temperature but it increase with thermal dissipation and melting
dehydration or decrease caused by the residual magma. According to the result, we designed three different viscos-
ity structure models. The calculation results showed that the maximum melting rates of the three vertical viscosity
structure models in the mantle melting zone were all bigger than 20%~25%. The melting degree of the magma ac-
tivities was related to the mantle thermal structure, melting latent heat and water content, meanwhile it was affected
by the expansion rate. For example, the melting rate of the slow spreading ridges slower lower than others. After the
spreading period, the magma vertically rose to the top interface of the melting zone mainly by the decompression
melting buoyancy, and migrated to the ridge axis along the dumping area. We discussed the factors which affected
the melting and migration. With the increase of the distance to the ridge axis, the potential melting degree became
lower. Thus we can come to a conclusion that during the peak spreading period of the South China Sea’s central
basin, the area which was 10 km below the seamount chain had the condition to form the tholeiitic magma; at the

end of the spreading period, the area in the depth of 25 km had the condition to form alkaline basalt magma.
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