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Fig. 1 Tectonic location of the study area
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Fig. 2 Render map of submarine topography of the southern Parece Vela Basin (a) and structural features

superimposed on the bathymetry shadow map (b)
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Fig.3 Topography and sedimentary characteristics of the
study area
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a. A sub-bottom profile of Area A; b. a multi-channel seismic profile of
Area B, modified from Dong et al. [32]; c. a sub-bottom profile of Area C.

the location of profiles are shown in Figure 2a
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Fig. 4 Gravity anomaly map of the study area
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a. Free-air anomaly map of the study area; b. Bouguer anomaly map of the study area
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Fig. 5 Schematic diagram of the topography and basin width

on both sides of the spreading center of the Parece Vela Basin
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Fig. 6 Schematic diagram of tectonic evolution of the southern end of the Parece Vela Basin (modified from okino et al.l')
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The geological and structural characteristics of the southern
Parece Vela Basin and their genetic mechanisms

Xia Chenglong', LiKe', Ma Long’, Zhang Lianwei’, Ge Zhongxiao', LiJiaxun', Liu Yuhong', Zhou Qingjie’

(1. Naval Research Institute, Tianjin 300061, China; 2. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061,
China; 3. National Marine Data and Information Service, Tianjin 300171, China)

Abstract: Parece Vela Basin (PVB), the most typical and largest back-arc basin in the western Pacific, is divided
into the main PVB and the southern PVB based on its morphological distribution. In this study, the gravity anom-
alies and seafloor topographic features of the southern PVB are analyzed based on the open source gravity data, the
measured swath bathymetry data and the sub-bottom profile data, and the particularity of this region and its genetic
mechanism are further discussed. According to the seafloor topographic and geophysical characteristics, the south-
ern PVB is mainly divided into five regions, namely, A, B, C, D, and E, which represent that the NW—SE seafloor
fabrics formed during the NE—SW spreading, that the N—S spreading fabrics formed during the stage of E-W
spreading of the PVB, that the NEE-SWW fabrics formed by the interaction between N—S trending spreading axis
propagated from the north and the southernmost rift system during the rotation of the basin, that the seamounts
formed at the same time as the PVB, and that the deeps formed by the interaction of the rift systems, respectively.
The southern PVB shows obvious east-west asymmetry, that is, only the part west of the spreading center exists in
the basin. We speculate that a part of the eastern half of the southern PVB thrusted over the Yap Arc, and another
part was offset by a transform fault and the region now lies west of the West Mariana Ridge affected by the colli-
sion of the Caroline Ridge. With the continuous thrusting and migration of the oceanic crust, the gradually exposed
spreading center of the southern PVB merged with the Yap Trench to form the present Yap Trench, and finally res-

ulting in the absence of the eastern counterpart of the southern PVB.

Key words: seafloor topography; gravity anomaly; structural morphology; Caroline Ridge; genetic mechanisms
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