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Abstract in large earthquakes, surface ruptures of secondary faults may appear in addition to the pri-
mary fault rupture, such asin the 2016 Kumamoto earthquake. Although the displacement of such distributed
surface ruptures is small, information on their paleo activities may provide clues for evaluating displacement
hazard and whether they can offer a paleoseismic history of the primary fault. We conducted lidar differencing
analysis and trench excavation on the Idenokuchi fault, which was activated simultaneously with the primary
Futagawa fault during the 2016 Kumamoto earthquake. First, we clarify the 3D displacement field by lidar
differencing and quantify how slip partitioning occurred on both faults. We find that deep oblique slip is com-
pletely splitinto horizontal and vertical components at the ground surface and infer that the Idenokuchi fault
is structurally connected to the Futagawa fault. Then, we excavate a trench on a subparallel surface rupture
of the Idenokuchi fault and identify at least six (and potentially up to eight) faulting events since 15 ka. Com-
bined with the results of other paleoseismic trenches, our findings on the Idenokuchi fault indirectly suggest
that the Futagawa fault has ruptured relatively periodically. We conclude that subsidiary and secondary sur-
face ruptures appeared in the last few events, as was the case during the 2016 event.

Non-technical summary We conducted a study on the Idenokuchi fault, which moved together
with the main Futagawa fault during the 2016 Kumamoto earthquake, Japan. By comparing the topography
before and after the earthquake, and by digging a trench, we were able to understand how the fault moved
during the 2016 earthquake and during the prehistoric earthquakes. Our findings indicate that the oblique
displacement on the fault at depth is split into horizontal and vertical movements at the surface. This suggests
that the Idenokuchi fault merges with the Futagawa fault at depth. By digging a trench on the Idenokuchi fault,
we found evidence for at least six (and potentially up to eight) past earthquakes over the last 15,000 years. The
recurrence interval revealed on the Idenokuchi fault indirectly indicates that the Futagawa fault has ruptured
at somewhat regular intervals. These findings contribute to a better understanding of earthquake hazards.
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