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Active geologic structures in and around the source region of the Tyuestu, central
Japan, earthquake of October 23, 2004
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ZODFYTERAETLTY v F A Y MBIZ L T, FALHARMA GO IIZBIT 2 77 14 ¥ 7 L fiEhii
DR BU 2 WMER L 2 FHAT 5700 GBEIZA, 2002 1I2%E). (A) V774 ¥ ZHIORE CR#MO
WEICHIEAAE L S). (B) V774 ¥ ZEROIRE. dHth iR 2 85 ISR ORI O HUE, listric
GIEWE ETRELRIRY 252, HBRO—MERESIEL LI DEITE L. WP - BB Z
DEBROWNEZRIOTIED, TF v F AL MIEORBIZT > T2 BES 52 & THYWERTH 5. WilEdkimn
o EAEMAINCIE roll-over BRIATER S N 5. (C) SEFrHE~BUE. hPritlSRE I N7y v F 2 ¥ ME M
;lt}f% ELTHIEH 21X U7z, ZORR, PR 2 A L 725 i i, il - e 2t 2 ) BIRATE 2 #o
A detachment fault model with two flats and ramps, explaining the Miocene rifting and subsequent Pliocene-Quaternary
shortening on the Japan Sea side of Northeast Japan (modified from Ikeda et al., 2002). (A) Pre-rifting stage. A thick
dashed line indicates the position of detachment faulting in Early to Middle Miocene time. (B) Final stage of rifting (Middle
Miocene time). (C) Tectonic inversion in Pliocene time to the present has resulted in horizontal shortening in basin fill
sediments.
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Fig.2  Active faults and folds in the Niigata basin and its surroundings (Ikeda et al., 2002).
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Geologic cross sections of the northern and middle part of the Niigata basin (Ikeda et al., 2002). Major faults (indicated by thick solid lines) are added to geologic sections published by Japan Natural Gas Association
(1969) and Japan Natural Gas Association and Japan Offshore Petroleum Development Association (1992). See Figure 2 for location of each section. Geologic units: Og, Oguni Formation (Quaternary); Hz, Haizume
Formation (Quaternary); Ny, Nishiyama Formation (lower Quaternary-Pliocene); Sy, Shiiya Formation (lower Pliocene-upper Miocene); Td, Teradomari Formation (upper-middle Miocene); Nt, Nanatani Formation
(lower Miocene); Gr, pre-Tertiary granite; Pz, Mesozoic-Paleozoic rocks. The “Shibata-Koide Tectonic Line” was an unconformity between rift-fill sediments and pre-Tertiary basement at the southeastern margin,

and has been activated in places as a bedding-slip fault.
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Geologic cross section from Naoetsu to Shiozawa (Ikeda et al., 2002). Major faults (indicated by thick solid lines) are added to the geologic section published by Japan Natural Gas Association
(1969). See Figure 2 for location. Geologic units: Un, Uonuma Formation (Quaternary); see the caption of Figure 3 for the other units. The wedge-shaped basement block beneath the Uonuma
Hills was a rollover anticline that was formed on the hanging-wall side of the low-angle normal fault in Early to Middle Miocene time. After the tectonic inversion occurred, the low-angle
basement fault has propagated up-dip (westward) along the base of the basin fills. The formation of a structural high at Matsunoyama and a deep basin of the Uonuma Formation (Quaternary)
behind it requires a ~2 km high ramp in the detachment. The total amount of slip on the main detachment fault after the tectonic inversion is estimated at ~12 km. The Muikamachi fault is a
back thrust that was developed along the unconformity at the east frank of the rift basin. The total amount of slip on the Muikamachi fault is 3-6 km.
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