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Revisited timing of paleoearthquakes and long-term slip rate along the Shimotsutaki
fault, the Itoigawa-Shizuoka Tectonic Line, central Japan

Hisao Kondo"', Koji Okumura”?, Ichiro Sugishita”® and Takashi Nakata™

Abstract

The Itoigawa-Shizuoka Tectonic Line active fault system in central Japan extends for ca. 150 km and it is one
of the most active faults on land. It consists of east-dipping reverse faults, north-west trending left-lateral strike-slip
faults and west-dipping reverse faults. The Shimotsutaki fault consists of the southeastern portion of the central
fault segment. We performed trenching and Geoslicer survey at Shimotsutaki site. The site is located in depression
where fine sediments have continuously deposited since several thousands years. The trenches and sections of
Geoslicers exposed several high-angle faults cutting debris-flow deposit near the trench bottoms and thick humic
layer covered with cultivated soil at the surface. We identified three faulting events and estimated the timing of
faulting based on radiocarbon ages. The most recent event postdates 1500 yBP and the timing is consistent with
previous estimation. The penultimate and ante-penultimate events may have occurred between 2000 and 3300 yBP,
and 3300 and 5500 yBP, respectively. Judging from these data, the Shimotsutaki fault has activated at the interval
of less than 3500 year and possibly at the average of ca. 1800 year. This recurrence interval is shorter than previous
estimation. Additionally, we could constrain the left-lateral slip-rate of 5.5 mm/yr as the maximum value, based on
the age of debris-flow deposit exposed on the trench walls and evolution of fluvial terraces related to offset river.
Such refinement of paleoseismological data would give us to understand fault segmentation and contribute more

precise evaluation of seismic hazard along the Itoigawa-Shizuoka Tectonic Line active fault system.
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l'J\lrgt Column Thi((:é(nrl;ass Lithology and description Faulting Event
1 30~40 | Cultivated soil P
o
T al
2 |- . .| 15~40 | Dark brown humic silt with plants.
3 [ . . . _. 120~130| Massive dark grag fine sandy humic silt with rare channel deposits composed
ST sub-rounded pebbles and humic mud matrix.
= II
4 10~25 | Black clayey humic rich silt.

Yellowish midium sand to granule with lamination and sandy humic silt.

5 25~70 Partly channel deposits composed of sub-rounded granules and midium to
coarse sand matrix.

6 10~25 | Black clayey humic rich silt eroded by unit 5. ‘ I
7 1 : B : | - | 15~25 | Dark grayish sandy humic silt with rare sub-rounded pebbles and cobbles.
8 867 15-a5 | Dark gray sandy humic silt with sub-rounded pebbles and cobbles. Partly

66767 channel deposits composed of sub-rounded pebbles and coarse sand matrix.

0/ 0/ O,

9 >55 White to grayish sandy silt with sub-angular to sub-rounded andesite pebbles

and cobbles. Debris-avalanche deposits.
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000 00000000000000000000Libby0O0OS5680000 000 OxCal3.5 (Ramsey, 1995)
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Sample no. Labo code Unit Method Material 'C age (1sigma) “C(%o) Cal. age (1sigma)
SE 06 INC-4797 2 AMS seed 145 £ 55 -27.8 cal AD 1668 — 1950
SE 05 INC-4796 2 AMS seed 184 + 61 279 cal AD 1654 — 1949

PGS 20 HRS-001 2 B humic silt 1523 + 59 -25.0 cal AD 435-616
SE 12 INC-4803 2 AMS  humic silt 1708 + 56 -23.7 cal AD 255-413
SE 02 INC-4794 3 AMS charcoal 710 £ 78 -27.5 cal AD 1260 — 1384
SE 03 INC-4795 3 AMS charcoal 858 £ 57 -243 cal AD 1066 — 1256
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SE 17  Beta-179561 6 AMS  humic silt 2080 + 40 -22.9 cal BC 160 —40

PGS 06 HRS-003 8 B humic silt 5382 + 67 -25.0 cal BC 4051 —4331
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