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ABSTRACT  Dongsha atoll is situated at the continental shelf of the northern margin
of the South China Sea (SCS) which is composed of coral reef with about 25km in
diameter. The evolution of Dongsha atoll and its tectonics is still poorly understood
mainly due to limited observations for deeper structure beneath it. Recent studies have
shown the existence of a high-velocity lower crust which may associate with
volcanic-intrusion activity at Dongsha region. In this study, we conduct a marine
geophysical experiment to investigate the crustal velocity structure beneath the Dongsha
atoll. The main objective in this study is utilizing 4 ocean-bottom seismographs (OBS)
to collect a 120-180 days-long ambient noise data and teleseismic data. The 4 OBSs and
one BATS-station on Dongsha island, VDOS, formed a seismic array with the aperture
around 15km. We stacked the continuous recording of vertical components to investigate
the velocity structure down to 6 km deep. The results show fundamental mode Rayleigh
waves with the dominant period of 0.8-5 sec and relatively slow speed of 1-2 km/s. With
these robust dispersion measurements, we inverted for the 1-D shear-wave velocity
structure beneath the Dongsha lagoon. The result shows the low-velocity layer exists
within 1 km deep which probably is associated with sediment layer. Furthermore, we
estimated the depth of crustal seismic discontinuity beneath the Dongsha Island by
analyzing the teleseismic seismograms recoreded at VDOS. Our results from the
receiver functions analysis show the depth of the crustal velocity discontinuity beneath
Dongsha Island is around 9km which might reveal the top of the high velocity lower
crust.

Key words: Dongsha atoll, ocean bottom seismograph, ambient noise, receiver function
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No. Origin Time Lat. (°) Lon. () Depth (km) Magnitude
1 2016-03-02 12:49:48.110 -4.95 94.33 24 7.8
2 2016-03-20 22:50:20.430 54.29 162.81 30 6.4
3 2016-04-01 19:24:55.370 -3.36 144.89 6 6.2
4 2016-04-03 08:23:52.320 -14.32 166.86 26 6.9
5 2016-04-06 06:58:48.210 -14.07 166.62 24 6.7
6 2016-04-06 14:45:29.620 -8.20 107.39 29 6.1
7 2016-04-07 03:32:53.500 -13.98 166.59 28 6.7
8 2016-04-10 10:28:58.720 36.47 71.13 212 6.6
9 2016-04-14 21:50:27.680 -14.53 166.43 16 6.4
10 2016-04-28 19:33:24.070 -16.04 167.38 24 7.0
11 2016-08-20 15:58:04.180 40.29 143.75 10 6.0
12 2016-08-31 03:11:36.060 -3.69 152.79 499 6.7
13 2016-09-01 16:37:57.300 -37.36 179.15 19 7.0
14 2016-09-17 01:20:17.940 -2.08 140.57 9 6.0
15 2016-11-13 11:02:59.070 -42.72 173.06 22 7.8
16 2016-12-20 04:21:28.590 -10.23 161.22 11 6.4
17 2016-12-21 00:17:14.990 -7.51 127.92 152 6.7
18 2017-03-29 04:09:23.950 56.94 162.79 16 6.6
19 2017-05-09 13:52:10.990 -14.59 167.38 169 6.8
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