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The detrital record of orogenesis holds a unique memory of the processes that construct and destroy topography.
This record provides insight into the thermal and tectonic evolution of active margins, drainage reorganisation and
importantly the early, often obliterated, phases of mountain building. Rivers have been shown to dominate the
delivery of sediment to the world’s oceans. The path travelled by sediment from its point of origin to its deposition
is generally described by the sediment routing system, often equated with the fluvial network. But how accurately
does the sediment preserved in local basins reflect what was removed by erosion from the developing orogen?
Here we address this question by investigating the sediment record preserved in both southern and eastern Taiwan
using both zircon U/Pb and fission-track dating.
Detrital grain ages from the Miocene (12-6 Ma) sandstones in the modern accretionary wedge, Hengchun
Peninsula, southern Taiwan indicate that sediment deposition in the Miocene was strongly controlled by structural
trends, crustal deformation and erosion in and around the developing accretionary prism (Kirstein et al., 2010).
The Coastal Range of eastern Taiwan contains a well-preserved detrital archive of erosion with 5-6 km of sediment
deposited in retro-foredeep basin(s) since ∼4.7 Ma (Kirstein et al., 2010b). The rate of sedimentation recorded in
the stratigraphy increases up section from 0.5 mm/yr at 3-4 Ma to ∼3.6 mm/yr between 2 and 1 Ma, with the most
rapid sedimentation occurring in early Pleistocene times and previously related to orogen growth and southwards
propagation of arc-continent collision (Chi et al., 1981). Dating of detrital zircons clearly shows that by 1.9 Myr
zircons reset by the orogeny were deposited into the adjacent retro-foredeep basin(s) in the region bounded by two
discrete volcanic centres – Chimei and Chengkuangao. South of Chengkuangao reset zircons are detected later.
We propose that the presence of these volcanic centres affects sediment routing and conclude that sub-marine
topography influences the preservation record. Apparent increases in sedimentation rate in Taiwan are a function
of closing sediment transfer pathways rather than increasing sediment flux from the evolving mountain range.
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