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Paleoseismological investigation of the Sone-kyuryo fault zone,
Yamanashi Prefecture, central Japan
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Abstract: We conducted the trenching and arrayed drilling investigations across the ENE-WSW- to NE
—SWe-striking active Sone-kyuryo fault zone (Sone Foothills fault zone), southern margin of the Kofu
Basin, in order to evaluate its recent activity. Arrayed drilling across a warped terrace surface at Ueno
site, westernmost portion of the fault zone, shows that the buried upper surface of ca. 11 kyr-old terrace
deposit is warped by ~13 m vertically. Assuming that this warping was caused by activity of the
underlying south-side-up fault, >1.1 mm/yr of vertical slip rate could be calculated. Trenching across the
basal part of narrow bulge at Otsuka site, ~1.5 km east of Ueno site, reveals episodic growth of the bulge
probably associated with activity of the south dipping main reverse fault to the north during past 27 kyr,
with the most recent event postdates ca. 10 kyr ago. We could not find geological evidence of the past
earthquakes at Takabe and Kamisone sites, central and east parts of the Sone Foothills, respectively,
where the small scarps are developed. This was probably owing to that the geomorphic expression of
lobes of the alluvial fans and/or man-made scarps was misinterpreted as that of the tectonically-

generated scarps.
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Table 1. Result of radiocarbon dating.

Lab. No. Sample No. Unit Material Method Measured age 5°C (%)) C(])nventional Calendric age rangez
(yBP, £l ) age (yBP, +lo) (cal. yBP, +25 )

KAMISONE
Beta-212416 SGES8-1 6 organic sediment AMS 11,080 + 40 -24.2 11,090 + 40 13180-12900
Beta-212417 SGE8-2 6 organic sediment AMS 10,440 + 40 -23.9 10,460 = 40 12820-11980
TAKABE
Beta-212414 TBW4-1 8 organic sediment AMS 24,640 £ 90 -23.7 24,660 + 90 N.A.
Beta-212415 TBW4-2 8 organic sediment AMS 23,420 £+ 100 -25.2 23,420 + 100 N.A.
OTSUKA
Beta-213351 POTNI1-1 3 organic sediment AMS 9,130 + 40 -24.5 9,140 + 40 10390-10220
Beta-215248 POTNI1-2 3 organic sediment AMS 10,030 + 80 -25.0 10,030 + 80 12100-11230
Beta-213352 POTNI1-3 3 organic sediment AMS 14,460 + 60 -24.9 14,460 + 60 17700-16940
Beta- 213353 POTNI1-5 3 organic sediment AMS 16,490 £ 70 -25.9 16,480 + 70 20120-19180
Beta-213354 POTW7-2 5 organic sediment AMS 18,250 £ 90 -25.5 18,240 + 90 22220-21140
TAAA-52849 POTW7-3 5 organic sediment AMS 20,530 + 100 -21.6 20,590 + 100 N.A.
Beta-213355 POTW7-4 5 organic sediment AMS 15,460 £ 90 -25.7 15,450 + 90 18960-17990
Beta-213356 POTW7-5 6 organic sediment AMS 21,730 + 180 -26.4 21,710 + 180 N.A.
Beta-213357 POTW7-6 6 organic sediment AMS 22,770 £ 190 -26.0 22,750 + 190 N.A.
Beta-213358 WOTW7-1 7 plant material AMS 26,470 + 230 -26.7 26,440 + 230 N.A.
Beta-213359 WOTW6-4 7 plant material AMS 27,080 + 210 -25.4 27,070 + 210 N.A.
Beta-213360 POTW4-1 7 organic sediment AMS 26,090 + 180 -26.6 26,060 + 180 N.A.
Beta-213362 POTW4-9 7 organic sediment AMS 27,240 + 330 -26.6 27,210 + 330 N.A.
Beta-215249 WOTW7-4 7 wood AMS 27,140 + 200 -25.8 27,130 £ 200 N.A.
Beta-213361 POTW4-8 8 organic sediment AMS 26,320 + 300 -25.1 26,320 £ 300 N.A.
Beta-213363 POTW4-2 8 organic sediment AMS 25,620 + 280 -26.2 25,600 + 280 N.A.
Beta-214426 POTW4-4-1 9 wood AMS 26,640 £+ 290 -27.2 26,600 + 290 N.A.
Beta-213364 POTW4-4-2 9 organic sediment AMS 27,740 + 280 -25.5 27,730 + 280 N.A.
TAAA-52848 POTW4-4-3 9 organic sediment AMS 27,660 + 150 -24.8 27,670 £ 150 N.A.

UENO

Beta-213349 H17MB-1-24.10 - organic sediment AMS 10,820 £ 50 -24.5 10,830 + 50 13010-12650
Beta-213350 H17MB-2-2.65 - organic sediment AMS 5,420 + 40 -25.3 5240 + 40 6290-6170
Beta-214424 H17MB-4-12.20 - organic sediment AMS 20,340 + 130 -26.3 20,320 + 130 N.A.
Beta-214425 HI17MB-5-21.00 - organic sediment AMS 28,130 + 310 -22.3 28,170 + 310 N.A.
Beta-211029 Loc. 1-5.95 - organic sediment AMS 1,240 + 40 -26.3 1,220 £ 40 1260-1060
Beta-211030 Loc. 1-7.4 - organic sediment AMS 1,320 = 40 -24.1 1,330 £+ 40 1300-1180
Beta-202893 Loc. 1-7.3 - organic sediment AMS 1,190 + 40 -21.5 1,250 £ 40 1270-1070
Beta-202892 H16MB-1-9.1* - organic sediment AMS 9,790 + 40 -25.3 9,790 + 40 11230-11160

! Conventional '*C ages were corrected by 8"3C and calculated using the Libby half-life of 5568 years.

? Calendar years were determined from dendrochronologically calibrated probable age ranges with confidence limits of 2c. Calibration was carried out using
INTCAL9S radiocarbon age calibration (Stuiver et al., 1998).
* Maruyama and Saito (2005).
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Table 2. Result of tephra analysis.

Sample No. Unit Mineral Content (%) Refractive index Comment
volcanic glass 94 1.499-1.501 correlative with AT tephra
bubble wall type 90
TOTE-1 5 pumice type 4
quartz and feldspar 5
detritus and weathered grain 1
volcanic glass 9.5 1.4986-1.5084 -
foam type 7.5
pumice type 2
quartz and feldspar 64.5
TOTE-2 3 amphibole 5
orthopyroxene 3-0
detritus 16.5
cummingtonite +
apatite +

RSl b
i138°45' ]

10km

. R TR (5, 1981 ; IGEIETZEE, 1991 5 4 5R1E0, 1998 5 Julll - 70k, 2005 251 ) LA
FEfath R GEERIVEE - HIFRBEFEAT 1: 200,000 HIZAE] TR AEH) . SREBRIE =B K 2 ="

Fig. 1. Map showing the Sone-kyuryo fault zone and detailed study locations. The fault traces as shown in red
lines are modified after Sawa (1981), Research Group for Active Faults of Japan (1991), Imaizumi et al.
(1998) and Maruyama and Saito (2005). Red arrows show tilting directions of terrace surfaces along the
Sone-kyuryo fault zone. The base map is the 1/200,000 topographic map “Kofu” published by
Geographical Survey Institute. Dashed purple line marks major drainage divides. Inset map shows
geographic setting of the study area.
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Outline of topography around Kamisone site (base map: 1:2,500 topographic maps published by former
Sakaigawa Village). For location see Fig. 1. The Sone-kyuryo fault zone marks the topographic boundary
between hilly land on the south and lowland on the north. At 10-30 m north of the topographic boundary,
<1 m to 2 m high scarp is also developed on the alluvial fans (shown in orange lines). b) Map around the
trench site. ¢) South looking view of the trench site.
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Fig. 3. Log of the east wall of Kamisone trench. Note that the figure is flipped horizontally. No faults and folds are found in the trench wall.
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a) Outline of topography around Takabe site (base map: 1:2,500 topographic maps published by former
Toyotomi Village). For location see Fig. 1. The Sone-kyuryo fault zone marks the topographic boundary
between hilly land on the south and alluvial lowland on the north. At 10-50 m north of the topographic
boundary, ~1 m high scarp is also developed on the alluvial fans (shown in orange lines). b) Map around the
trench and drilling sites. ¢) Southwest looking view of the trench and arrayed drilling sites.
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Fig. 9. a) Tectonic landform around Ueno site (modified after Maruyama and Saito (2005); base map: 1:2,500 topographic maps
published by former Mitama Town). For location see Fig. 1. In and around Takabe site, the fault zone is characterized by
warping of the terraces that originated by north-flowing rivers such as Ashi River. b) South looking view of the warped terraces
around Takabe site. Locations of the drilling (except for H17-MB-5 core) are shown. ¢) Geologic columns of the drilling cores.
Note that “C ages shown are not calendric calibrated. d) Topographic and geologic cross section across the fault zone based on

the arrayed drilling. For location of the section see Fig. 9a. Detailed explanation on the section is given in the text.
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