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Abstract: Several highly active thrust and fold systems occur in the eastern part of the Shonai
Sedimentary Basin, northeast Japan. This paper describes the geology of Upper Quaternary strata,
and discusses the evolution of eastern Shonai thrust and fold zone.

The well-defined Upper Quaternary strata overlie on the thick Neogene deposits in the eastern
part of the Shonai Basin. The gravel bed, which covers the summit area of hilly land, and widely
distributed terraces Middle 1, Middle 2, and Lower 1 terrace are dated as ca. 160-400ka, ca. 130ka,
ca. 70-130ka, and ca. 20ka, respectively. These Upper Quaternary and Plio-Pleistocene strata are
good reference for crustal movement.

The eastern Shonai thrust and fold zone is composed of three major N S trending reverse faults,
Aosawa faults, Sakata thrusts and Oishi fault, from the mountain side (east) to the basin side
(west). Displacement rate of these three active faults is about or over lmm/yr in the Late
Quaternary. The starting ages of activity of the Aosawa faults, Sakata thrusts and Oishi fault are
latest Pliocene, early Pleistocene and middle Pleistocene, respectively, so the front of this thrust and
fold zone has progressively migrated basin-ward with initiation of new structures since early
Pleistocene. The activity.of older faults has not decreased after initiation of new fault in front of
the thrust and fault zone, and parallel structures have been concurrently active in this area. So, total

activity of the eastern Shonai thrust and fault zone has increased since early Pleistocene.
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Table 1 Correlation of fluvial terraces in the eastern part of the Shonai sedimentary basin
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Fig. 11 Schematic stratigaraphy of eolian loam and black soil.
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Refractive

Shape of glass index
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Fig. 12 Estimated age of terraces on the basis of the
thickness of the eolian loam.
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WE L N TS EMNAR BRI DWW T L, T NNHERE
HOEREZETHDEFEZ S5ND 0, KFETIF3, 0004
BB LIz T 5,

U EORFEEREE 4ARCRT,

Table 4 Some characteristics of the Upper Quaternary strata of the eastern part of the Shonai sedimentary basin

Time Time scale Stratigraphic unit Characteristic soil Y4C dating (yr.B.P.) Remarks
divisions (ka) Max. Hue. Thickness (m)
L 5 terrace deposit non-cyclic strath terrace
Holocene - —
3 L 4 terrace deposit 3,200+90 alluvial higher terrace
L 3 terrace deposit strath terrace
o .
5 18 L 2 terrace deposit 18,270£110 local, siebrls and dammed
3 deposit
]
® . 21,260+£180 fill-top terrace containing
g 20 L 1 terrace deposit 10YR 0.1-0.2 31,150+560,-520 |humic sol
4“‘.‘? 50-90 M 3 terrace deposit 7.5YR 0.7-1.1 fill-top terrace
- 70-130 M 2 terrace deposit 7.5YR 1.0-1.6 widely distributed surface
130 M 3 terrace deposit 7.5YR 1.6-2.0 mterﬂnger with Odamq
pyroclastic flow deposit
H 2 terrace deposit

2 160-230 H 1 terrace deposit 5YR 2.5-3.0 decayed gravel bed

]

o o o
28 160-400 | Owarabi debris deposit with dissected depositional
] surface
2o

5 ; . . ;
= 160-400 Kodaira Formation |nteﬁ|nger WI,th Owarabi

debris deposit
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13K EPBEEEMICRE O - B RE
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HFWTE T IIH/V=1:12.5
HEMETIZH/ V=11

Fig. 13 Geomorphic and Geologic cross sections of the northeastern part of the Shonai sedimentary basin.

Geologic cross sections are based on Ikebe et al. (1979), Sato (1986), Tsuchiya (1988).
Location of cross sections shown in the Fig. 2 and Fig. 5.
H/V ratio is not same in the geomorphic and geologic sections.
H: V=1:12.5 in the geomorphic cross section
H: V=1:1 in the geologic cross section
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Fig. 14 Geomorphic and Geologic cross sections of the southeastern part of the Shonai sedimentary basin.
Geologic cross sections are based on Sasaki(1963), Ikebe et al. (1979), Sato (1986), Tsuchiya (1988),
Tsuchiya et al. (1984), Ozawa et al. (1986). Location of cross sections showing in the Fig. 2, Fig. 5 and Fig. 6
H. Y. SK-1: Higashi Yadaregawa SK-1. H: V=1:12.5 in the geomorphic cross section. H: V=1:1 in the

geologic cross section
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T AE» (1984), HE - 15 (1992) wEDL,

Fig. 15 Structural contour and the amount of displacement of the Middle to Late Quaternary reference

planes.

The left figure shows the vertical shift and tilting angle of terraces. The central figure shows the summit
level of the depositional surfaces of the Kodaira Formation and Owarabi debris deposit. The right figure
shows the structural contour of the base of the Shonai Group. Altitude is based on Sasaki (1962), Nakaseko
and Kanno (1972), Ikebe et al. (1979), Tsuchiya et a/. (1984), Nakano and Tsuchiya (1992).
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Fig. 16 Deformation of M 2 terrace by the Katakura fault
(western margin of the Aosawa faults). Hatched area is
M 2 terrace. Contour interval is 5m in and around the
terrace, and 25m in the other parts.
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Fig. 17 Geologic structures and deformation of the depositional surface of the Kodaira Formation and
Owarabi debris deposit. Contour interval of summit level is is 20m in and around the depositional surface,

and 100m in the other parts.
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Fig. 19 Deformation of terraces around the northern part of the Oishi Fault. Contour interval is 10m.
Location of the Kannonji anticline is based on Ikebe et al. (1979).
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Fig. 20 Tilted M 2 and H 1 terrace deposits and overturned Shonai Group on the western limb of the

Tengumori anticline.
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