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Vertical-axis block rotation by fault reactivation in the Koshikijima Islands, Kagoshima
Prefecture
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We present an effect of paleostress transition on vertical-axis block rotation of the Koshikijima Islands at the northern Ryukyu
Arc, Japan. The Ryukyu Arc has experienced vertical-axis block rotations since the Miocene (e.g., Miki, 1990; Kodama and
Nakayama, 1993). Also, this arc has been dominated by tensional stresses since the Miocene owing to stretch of the Okinav
Trough (e.g., Fournier et al., 2001). Although timing and amount of the vertical-axis block rotation of the arc is probably due to
fault activities corresponding the paleostress regime of the area, few studies refer to relationships of them. The Koshikijima Islan
is an area where paleostress regime since Paleogene is well surveyed (Tonai et al., 2008). Thus, we measured paleomagn
directions and compared the timing and amount of the vertical-axis block rotation to the paleostress transition of the area.

We measured a paleomagnetic direction of the Miocene dike swam intruding to the Upper Cretaceous and the Paleoger
sedimentary rocks in the Koshikijima Island. These dike swam are separated into two groups based on their lithology; one grou
is the andesitic Type 1 dikes and another is the dacitic Type 2 dikes. K-Ar dating of these dike swam indicate that Typel dike:s
intruded at the Middle Miocene (14-15 Ma) and Type 2 dikes intruded at the Late Miocene (6-8 Ma). More than 300 samples
from 29 sites were collected from these dike swam in the islands. Results of stepwise demagnetization show that primary remna
magnetic direction of Type 1 and Type 2 dikes are significantly different. The paleomagnetic direction of the Type 1 dikes, which
intruded in the Middle Miocene, shows a westward deflection (D = <38:850.4, a5 = 10.5, and k = 41.6) respect to that of
eastern Asian continent. On the other hand, the paleomagnetic direction of the Type 2 dikes, which intruded in the Late Miocene
shows no significant discrepancy (D = 16.¥=56.9, ay5 = 6.8°, and k = 46.0) respect to that of eastern Asian continent.

These paleomagnetic directions indicate that the Koshikijima Islands experienced abootidtgr-clockwise rotation during
the Middle to Late Miocene. Based on comparison between the paleomagnetic directions and the geologic structures in th
Koshikijima Islands, we divided the extensional deformation history in these islands into three stages; (1) ENE-extensiona
deformation without vertical-axis block rotation, (2) WNW-extensional deformation with vertical-axis block rotation, and (3)
WNW-extensional deformation without vertical-axis block rotation. Regional differences of timing and amount of counter-
clockwise vertical-axis block rotations in the northern Ryukyu Arc show that these rotations occurred as several rigid blocks in
the area.
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