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that may indicate continuance of faulting from the Pearl River Mouth Basin through the western Taiwan Strait, 
but this has yet to be tested. In this study, we use newly acquired reflection seismic data in the western Taiwan 
Strait (Fig. 1) to accurately map the location of the Benhai fault for the first time, to ascertain its upper crustal 
geometry and, in combination with seismicity and earthquake focal mechanisms, to determine its kinematics.

Figure 1.  Map of the Taiwan Strait showing the locations of the study area, the reflection seismic profiles (P1 
through P8) used in the study, and large historical earthquake (red circles) magnitudes and locations are from 
ref. 36. The red star is the Mw 5.7 earthquake (USGS) that occurred in 2018. The depth to the top of the Mesozoic 
basement map in the strait is from ref. 3. The red line is the reflection seismic profile (65-1D-33) from Chinese 
Petroleum Corporation of ref. 2. The dashed red line is the proposed location of the Benhai fault that has been 
suggested by previous workers6–8. TB = Taihsi Basin, PB = Penghu Basin, PRMB = Pearl River Mouth Basin. 
MS = surface-wave magnitude, MW = moment magnitude. DW5 is the borehole shown in Fig. 2. The inset 
shows the plate tectonic setting of the Taiwan arc-continent collision.

Figure 2.  Stratigraphic correlation between the eastern part of profile 3 the western part of profile 65-1D-33 
of ref. 3. The important features to note are the top of the basement (TB) and the break-up unconformity (BU). 
Stratigraphic ages are derived from borehole DW5 whose location is shown in Fig. 1. Sediments below the 
break-up unconformity are termed syn-rift and those above it are termed post-rift.
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a strike-slip basin. The basin bounding faults cut both the top of the basement and the break-up unconformity 
reflections (Fig. 5A) and can be traced east-northeast through profile 7 (Supplementary data Figure S2) onto 
profile 3 where they are weakly developed (Fig. 4). Throughout the study area, there is widespread evidence of 
growth strata and/or truncation of reflections above the break-up unconformity (Fig. 5C,D), providing evidence 
for syn-tectonic sedimentation from the Miocene to the Present.

Figure 4.  Depth contour maps to the top of the basement (A) and to the break-up unconformity (B) 
interpreted from the seismic profiles (shown as gray lines and labelled P1 through P8). The extensional faults in 
(blue) are Eocene-aged syn-rift faults, whereas the strike-slip faults (red) are post break-up unconformity and 
can be considered as being active. The map pattern of the strike-slip faults suggests that it is a northeast striking, 
dextral system (see the inset).
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eastern end of the profiles. This clustering coincides with the western flank of the Penghu Basin where numerous 
faults are interpreted to reach the surface. There is very little seismicity associated with the area beneath the basin 
imaged in the central part of profile 4. Only a small number of events were recorded beneath the basin imaged in 
the west of profiles 1, 2, and 3, although there is a small cluster between 0 and 20 km in profile 2. The western part 
of profile 5 displays sparse events, although there is a small cluster at around km 10 in profile 6. Eastward, both 
profiles 5 and 6 have clustering of events between km 50 and km 60 that coincide with active faults interpreted 
in this area.

In 2018, a series of earthquakes occurred in the Taiwan Strait, with the Mw 5.7 (USGS) main shock being 
near the study area (Fig. 1). We have relocated (see Methodology for how the relocation was carried out) the 
main shock and aftershocks by jointly using the data from both sides of the Taiwan Strait in order to have a better 
constraint on the event locations. In total, we relocated 101 events with depths that range from 5 to 20 km. Based 
on the focal mechanism from the USGS and the distribution of the aftershocks, the sesimogenic zone is a dex-
tral fault system with the P-axis plunging gently toward 308°, parallel to the relative motion vector between the 
Eurasia and the Philippine Sea plates (Fig. 6D).

Figure 6.  (A) Recent seismicity in the Taiwan Strait (up to MS 5.2). For the sake of clarity, all seismicity has 
been removed from on land Taiwan and China. (B) Focal mechanisms in red color coded determined by EAFP. 
Focal mechanism of the Mw 5.7 earthquake in blue color coded determined by USGS (https://earthquake.usgs.
gov/earthquakes/eventpage/us1000hwix/moment-tensor, last accessed on January 2019). (C) Composite focal 
mechanisms of 10 events. P-axis (blue circle): 98.8° and T-axis (red circle): 7.8°. The black dot (N) is the null 
axis. Black dots within circles are the P and T axes of the 10 events used in the determination of the composite 
focal mechanism. The composite focal mechanism was determined using the FaultKin software of ref. 37. (D) 
Aftershock sequence of the Mw 5.7 earthquake in 2018. Blue crosshair: aftershock.

Figure 7.  Seismicity along each of Profiles 1 through 6. Events have been projected 15 km from either side of 
the profiles.
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