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Abstract

We reconstruct the evolution of the active fault zone at Yokote Basin in northeast Japan
based on new fission-track ages. The active fault zone consists of Obonai, Shiraiwa, and Senya
faults. Fission-track dating was carried out from the late Pliocene to Pleistocene strata, develop-
ing along the active fault zone consisting of these faults. The number of samples was five.
(1) Fission-track age of 1.5 * 0.1 Ma (OB-03) was obtained from welded tuff in the Tazawa For-
mation around the Obonai fault. (2) Fission-track age of 1.85 = 0.13 Ma (YG-01) was obtained
from tuff in the Tazawa Formation around the south of the Obonai fault. (3) Fission-track age of
1.6 = 0.3 Ma (FT-01) was obtained from the Kurisawa Formation around the Shiraiwa fault.
(4, 5) Fission-track ages of 0.93 * 0.14 Ma (FT-02) and 2.7 = 0.4 Ma (FT-03) were obtained
from tuffs in the Senya Formation around the Senya fault. YG-01 and FT-03 are likely to be
young because of the possibility of reworked zircon crystals. As a result of making balanced and
restored cross-sections across the active fault zone, the western boundary fault of the Mahiru
mountains moves in the active fault zone after the frontal fault movements. Obonai and Shirai-
wa faults were moved by the western boundary fault of the Mahiru mountains when the Senya
fault began movement of the frontal fault.
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Fig.1 (a) Shaded relief map based on 250 m-mesh DEM showing the locations of active thrusts in the Tohoku
district. (b) Geological map and location map of sampling sites. Active faults are after The Research Group
for Active Faults of Japan (1991) and Ikeda et al. (2002). Surface geology is compiled from Osawa and Suda
(1980), Osawa et al. (1988) and Usuda et al. (1976, 1977, 1980, 1985).
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Fig.2 (a) Location of sampling site in the Obonai area. (b) Schematic geologic cross-section across the Obonai

fault (sa

mple: OB-03). The sample was collected welded tuff in the Tazawa Formation.
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(a) Location of sampling site in the Yagisawa area. (b) Columnar section at the sampling site (sample: YG-
01). (c) Schematic geologic cross-section across the syncline at the foot of the Mahiru Mountains.
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Fig.4 (a) Location of sampling site in the Toyooka area. (b) Photograph of outcrop (sample: FT-01). (¢) Schematic
geologic cross-section across the Shiraiwa Fault.
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Fig.5 (a) Location of sampling site in the Ichijogi area. (b) Sketch of outcrop where samples FT-02 and FT-03 were
collected. (¢) Geologic profile across the Senya Hills (Kagohara et al., 2006). 42AC-12 is boring data (Usuda
et al., 1976). Location of boring of 42AC-12.
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Fig.7 (a) Balanced and restored cross-sections across the Obonai and Shiraiwa faults. (b) Comparison chart of
the fission-track ages and evolution of the eastern margin of the Yokote Basin active fault zone. Locations of
the cross-sections are shown in Fig. 1b. Schematic geologic cross-section across the Shiraiwa Fault is after
Imaizumi and Sato (2005). Evolution of the Senya Fault was based on Kagohara et al. (2006). The inserted

ages in the schematic diagram on the evolution of the eastern margin of the Yokote Basin were extrapolated
from the horizontal slip rate.

— 861 —



WZHEVy, 22D THEAELHIE T O ramp HiE O 1
2B o 7N HBEAS, Fi7 A Mg ISR &
Y, KEICHEEMEORKIER IS (K
7a ® 1.1 Ma ~ regent) . W& B #EEE i ORI,
W et S i A3 BRI L VU R U2 B B & & W RS R
i, WiREIREICDH 5 & SWIRETH Y K& 7 b
ZOEHIZ, WEIIROZEL L HiEOMAEITIC L -
T, Wi MERE I O IRIZZEIL L T L,

1.6 Ma LLRT Ok T 4 b SR IT g 47 1%, T
2 & B & RIS BRI T 0> 35 5T TG B
LTwa, RN E®R O HIREORE
(1.85 Ma) (&, BRI HH#E & ik L& T
BMCHEFLTWDZ Ens, BRI
LR L7z e e s (K 38¢), 1.6 Ma
VLRI BB L b VH 5 DB TR D15 B 258 - 72 &
ERERT D, AEWETIE, EELIBETO
ramp HiE MM EE L 20 0, B M & Wi RE S
MO & ORI KBBE R TER S b
(M 7a) o A= PP a5 O IR B DL 12 HERE
L7z & S5 HIREORE (1.85 Ma) 318
TN & 2 AEWTE o FIE I (1.6 Ma X D
Hi) LR THLZ 00, HaliEo TR
#8C ramp fEE MM LT B W E ORI, A5
NI R s % L g SN D,

1.6 Ma DLBE A - 20 b ARk T R v 1%, T2
Joé CHRIETRE OB ASBIG L, A PRINETE ClEs|
&l & BRI VAR OB W E ANIG B3 5 % &
Wi EE) IS E LT B (M Th) o P2
WA —EE L& &, AiERE o 16 B B 451 0]
1, ABEWEDS 1.1 Ma, AERNKEAS0.23 Ma &
AED 515, HAEMBOEREORE (1.6 Ma)
&, HABREOEBRICHR Lz HEEsh (K
4c), HICEIIC X B 16 TR o B s T g o 35 Bl B
ARESTREEE L ) W2 L 2T 5,
WO

AWFFEZ M0 512D 72 ) KBS EE (RdLR
KREFEBEFAREZER) 121, BRI R TV 7278 2 4
ERWE 2 - 720 FTHERIEZ (B 587 1 v ¥ 3
Yo bT 2 RIAL F L. AR, MEEHSO
HRE 220OFEFHHICL 2 THRBICE D, KIEICKH
EhE Lz MEOG 2 CHLBL EFEd,

X

Danhara, T., Iwano, H., Yoshioka, T. and Tsuruta, T.
(2003): Zeta calibration values for fission track
dating with a diallyl phthalate detector. Journal of
Geological Society of Japan, 109, 665-668.

Danhara, T., Iwano, H., Kobayashi, H. and Tsuruta, T.
(2007) : A report on fission-track data of zircon and
apatite age-standard for age calibration using dial-
lyl phthalate (DAP) resin detecter and a miner re-
vision of zeta values by Danhara et al. (2003).
Journal of Geological Society of Japan, 113, 77-81.

Galbraith, R.F. (1981): On statistical model for fission
track counts. Mathematical Geology, 13, 471-488.

MW ZERE - 4IRS0 - BIIESE - FI—F - BEHEH -
IR (2002): SEIUAWRIE 7 b T A, HITK
MR, 254p.

LIRS - IR (2005) : BUALHL T o 3 Wi e 1 7E
OFEME. HIURLATTE, 44, 217-227.

A - SRR - SNSRI EE - W
WG - B - AEW - RS AN - MEHEA -
WHZHE - FH % By F-5H OB Nk
— - WP R - S G - BLRIERY - /NI -
BP)E i (2006) : BT 4RI RE AT - TR WO o
TR & TR BB oGS P AEES, 115,
691-714.

JEEFFIZ - KR (2004): ANBEV-HE 7, EIERS G
JRAE IR S N RA I O KL S HER . K
i, 49, 283-297.

W FFES (1991): Fifl H AR O WG Wi e —5Ai [ & &
BORRUREIR S, 360p.

KR T - ZHED5 ) (1980): 20 J5 47 1 MW [FkH
KO BT

R M- IRERY - e - ZHE W] (1988): 20
Ji5ro 1 HEIK [Hi A R O ). HU BT AR

PRI AR (1992): WAL H A Hr s o # W13 A8 7
7 h=2o A, WEIRAN H ), 43, 119-139.

PR - SFH 1 (1998): T OB S & H
AYN DML, FEEE, 68, 63-71.

JEHE 1% (1987): Al M s oo B R KB K e
WM —ENERE B A & BIER B —, b
R AT AR AL AR B 0T B 0FTE. MR A
ik, 266, 77-142.

ETHUHERS - At - SIS - focs A - Bk R -

o (1976): B GHEKINE [N, 1
50,000 MU X3 & OBLIEE. FRHHIR.

FIHERR - A1l o - R - SHEEE - IRl &)
Few— M (1977): BHEARGHEXIE THETF), 1:
50,000 MU X3 & OLIEE.  FRHHIR.

FIHRERR - AFiln o - PO REHE - S 2=B) (1980): Bk
HIRAA B 0 [ A6, 150,000 BB &
FLIAE. BRI

FIHAERS - A S — - s R (1985): FKHULE A i
X THIR® L, 10 50,000 HUE X 3B X OVFEWI &
FRHH V.

(2008 4E 5 7 2 H&2AF, 2008 4F 10 H 6 H52#)

— 862 —



