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Abstract

We have used combined onshore and offshore wide-angle seismic data sets to model the velocity structure of the Taiwan
arc—continent collision along three cross-island transects. Although Taiwan is well known as a collisional orogen, relatively few
data have been collected that reveal the deeper structure resulting from this lithospheric-scale process. Our southern transect
crosses the Hengchun Peninsula of southernmost Taiwan and demonstrates characteristics of incipient collision. Here, 11-km-
thick, transitional crust of the Eurasian plate (EUP) subducts beneath a large, rapidly growing accretionary prism. This prism
also overrides the N. Luzon forearc to the east as it grows. Just west of the arc axis there is an abrupt discontinuity in the forearc
velocity structure. Because this break is accompanied by intense seismicity, we interpret that the forearc block is being detached
from the N. Luzon arc and Philippine Sea plate (PSP) at this point. Our middle transect illustrates the structure of the developing
collision. Steep and overturned velocity contours indicate probable large-scale thrust boundaries across the orogen. The leading
edge of the coherent PSP appears to extend to beneath the east coast of Taiwan. Deformation of the PSP is largely limited to the
remnant N. Luzon arc with no evidence of crustal thickening to the east in the Huatung basin. Our northern transect illustrates
slab—continent collision—the continuing collision of the PSP and EUP as the PSP subducts. The collisional contact is below
~20 km depths along this transect NE of Hualien. This transect shows elements of the transition from arc—continent collision to
Ryukyu arc subduction. Both of our models across the Central Range suggest that the Paleozoic to Mesozoic basement rocks
there may have been emplaced as thick, coherent thrust sheets. This suggests a process of partial continental subduction
followed by intra-crustal detachment and buoyancy-aided exhumation. Although our models provide previously unknown
structural information about the Taiwan orogen, our data do not define the deepest orogenic structure nor the structure of
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