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Abstract; Using over 3500 first P arrival times recorded by 9 digital seismic sta-
tions of the Hainan Digital Seismic Network during 1999—2005, a 3-D P-wave
velocity model of the crust beneath Hainan Island and adjacent regions was de-
termined. Our result shows that in shallow upper crust the spatial distribution
of velocity anomalies is somewhat associated with surface geological structure in
the region. A relatively low velocity anomaly appears north of Wangwu—Wen-
jiao fault, while a relatively high anomaly is found south of that fault. This spa-
tial velocity variation is consistent with the following regional tectonic feature:
northern Hainan Island is a depressional region with many active volcanoes and
high geothermal activity, while central-southern Hainan is an uplifted and sta-
ble region. In middle and lower crust the velocity is lower in eastern Hainan
than that in western region, possibly suggesting the existence of hot materials
upwelling from the mantle in eastern Hainan. The pattern of velocity anomaly
also indicates that the NW—SE trending faults, e. g. , the Pugian—Qinglan fault,
may be shallow, while the W—E trending Wangwu—Wenjiao fault may be deep,
perhaps extending down to the Moho discontinuity.
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Fig. 2 P-wave velocity anomalies (a)—({), ray numbers (g)— (D), and checkerboard
resolution tests (m)—(r) at different depths in the crustal model. The checkerboard
resolution test is done with horizontal grid interval of 0. 5°X0.5°
In (a)— (D), red and blue color denote slow and fast velocity anomaly, respectively, and black lines denote ma-
jor faults. In (g)— (1) white and black color denote the root square of the ray numbers with the ray number

scale bar at the bottom. In (m)—(r) solid and open circle denote fast and slow velocity anomaly, respectively
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Fig. 3 Cross-sections of velocity anomaly (a) and (b), ray numbers (¢) and (d), and
checkerboard resolution tests (e) and (f) in the model with horizontal grid spacing
of 0.5°X0.5° and vertical spacing of 4—10 km

In (a) and (b), red and blue denote slow and fast velocity anomaly, respectively, and circles represent earth-
quakes. Two top plots stand for topography along the cross-sections. Ray numbers are shown in (c¢) and
(d). In (e) and (f), crosses and stars denote the velocity anomalies being inverted wrongly and correctly, re-
spectively, with their sizes being proportional to the recovery degree as illustrated on the right of ({). For
such expression of checkerboard resolution test the readers may refer to Lei and Zhou (2002) and Lei and
Zhao (2005; 2007a, b). In (a)—(f) dashed curve denotes the Moho discontinuity along the profile. Red tri-

angles denote the hotspot. Positions of the profiles are shown in (g). where white triangles denote 9 seismic
stations on Hainan Island and red triangle denotes the hotspot
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