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Activity of the Kakuda-Yahiko fault in the Niigata Plain, based on
sediment core analysis
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Yoshinori Miyachi, Toshimichi Nakanishi, Atsushi Urabe, Susumu Tanabe,
Tomio Inazaki, Satoshi Yasui, Taku Komatsubara, Kiyohide Mizuno

Abstract . The western marginal active faults of the Niigata plain are west-dipping reverse fault, have high slip rate.
We obtained and analyzed three core samples (GS-KNM-1, GS-SGT-1, and AK-1) crossing the faults, and the Holocene
vertical movement was determined on the basis of vertical correlation of sedimentological observation, radiocarbon ages,
diatom assemblage. Based on these analyses, we interpreted ten sedimentary facies: the late Pleistocene marine sediments,
meandering river sediments, salt marsh to tidal flat sediments, offshore sediments, shoreface sediments, foreshore sediments,
backshore sediments, modern river sediments, dune sediments, and surface soils in ascending order. The mean vertical-slip
rate of this fault is estimated 3.5-4.0 mm/yr based on the vertical-offsets of the 8.0-9.0 cal kyr BP ravinement surface and the
around 5.5 cal kyr BP pumice layer.

Keywords : active fault, sedimentary facies, radiocarbon age, Holocene, diatom, Niigata Plain
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B R B PERFEARMEOME. GS-KNM-1 7 Of#id Tanabe et al.(2009)1Z, GS-SGT-1 & AK-1 I 7 DA HTEIEM (20091 X 5.

Table 1 Summary of radiocarbon dates. The dates of GS-KNM-1 core are after Tanabe et al., (2009), GS-SGT-1 and AK-1 cores are
after Nakanishi et al., (2009).

Depth in GS-KNM-1 core Elevation Material gg‘;:zl'gigEZL;;?tyage5 g;ﬁ]‘?/f;a;igt)l;gifi%j Laboratory code
Medium | Top Bottom Medium (yr BP) (£yr) | Youngest | Oldest

1.71 1.70 1.71 1.04 Plant fragments modern - - - TAAA-82060
5.12 5.11 5.13 -2.38 Plant fragments 920 30 744 919 TAAA-82061
14.12 - - -11.38 Plant fragments 3,100 30 3,221 3,383 TAAA-82062
28.40 28.39 28.41 -25.66 Plant fragments 4,470 40 4,974 5,291 TAAA-82074
39.73 39.72 39.73 -36.99 Plant fragments 5,200 40 5,896 6,021 TAAA-82063
45.62 - - -42.88 Phragmites spp. 5,400 40 6,019 6,290 TAAA-82075
53.15 - - -50.41 Plant fragments 5,930 40 6,666 6,807 TAAA-82064
58.66 58.50 58.81 -55.92 Plant fragments 6,620 40 7,439 7,572 TAAA-82089
62.49 62.48 62.50 -59.75 Phragmites spp. 6,830 40 7,586 7,733 TAAA-82065
65.81 65.80 65.81 -63.07 Phragmites spp. 8,070 50 8,775 9,126 TAAA-82088
68.72 68.70 68.74 -65.98 Plant fragments 8,350 40 9,275 9,472 IAAA-81906
70.34 70.32 70.35 -67.60 Plant fragments 8,530 40 9,475 9,545 IAAA-81907
71.53 - - -68.79 Plant fragments 8,530 40 9,475 9,546 IAAA-81908
72.56 72.55 72.57 -69.82 Plant fragments 8,750 40 9,561 9,903 IAAA-81909
74.60 74.59 74.60 -71.86 Phragmites spp. 8,760 40 9,562 9,905 IAAA-81910
76.50 76.49 76.50 -73.76 Phragmites spp. 8,880 40 9,783 10,182 IAAA-81911
78.91 78.90 78.91 -76.17 Plant fragments 8,980 40 9,925 10,235 IAAA-81912
81.46 81.43 81.48 -78.72 Plant fragments 9,200 50 10,246 10,495 IAAA-81913
83.36 83.35 83.37 -80.62 Plant fragments 9,290 40 10,297 10,586 IAAA-81914
84.61 84.60 84.61 -81.87 Plant fragments 9,370 40 10,497 10,710 IAAA-81915
86.17 - - -83.43 Leaves 9,470 50 10,575 11,068 IAAA-81916
87.83 - - -85.09 Plant fragments 9,340 40 10,427 10,684 IAAA-81917
89.31 - - -86.57 Wood 9,560 40 10,722 11,091 IAAA-81918
89.78 89.75 89.80 -87.04 Phragmites spp. 9,530 40 10,694 11,083 IAAA-81919
90.57 90.56 90.58 -87.83 Plant fragments 9,570 40 10,734 11,102 IAAA-81920
91.39 91.38 91.40 -88.65 Plant fragments 9,600 40 10,759 11,142 IAAA-81921
93.62 93.60 93.63 -90.88 Plant fragments 9,620 50 10,775 11,040 IAAA-81922
95.18 - - -92.44 Plant fragments 10,160 50 11,614 12,047 BETA-255589
96.40 96.39 96.40 -93.66 Plant fragments 11,200 50 12,969 13,205 IAAA-81923
98.80 - - -96.06 Plant fragments 9,900 40 11,213 11,595 IAAA-81924
100.69 100.68 100.70 -97.95 Plant fragments 10,030 40 11,335 11,751 IAAA-81925
101.42 101.40 101.43 -98.68 Plant fragments 10,110 50 11,404 11,973 IAAA-81926
102.42 102.40 102.43 -99.68 Plant fragments 9,930 40 11,236 11,602 IAAA-81927
103.69 103.67 103.70 -100.95 Plant fragments 10,190 50 11,651 12,062 IAAA-81928
105.64 105.62 105.65 -102.90 Leaves 10,080 50 11,365 11,959 IAAA-81929
107.79 107.78 107.80 -105.05 Leaves 10,100 50 11,404 11,972 IAAA-81930
109.87 109.85 109.88 -107.13 Leaves 10,370 50 12,043 12,565 IAAA-81931
111.45 111.43 111.47 -108.71 Plant fragments 10,470 50 12,149 12,662 IAAA-81932
114.23 114.20 114.25 -111.49 Plant fragments 10,990 50 12,858 13,041 IAAA-81933
117.54 117.50 117.57 -114.80 Leaves 11,370 50 13,136 13,332 IAAA-81934
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122.19 122.18 122.20 -119.45 Leaves 11,260 50 13,057 13,258 TAAA-82066
126.25 126.24 126.26 -123.51 Leaves 11,600 50 13,314 13,605 IAAA-81935
128.41 128.40 128.41 -125.67 Leaves 12,220 50 13,923 14,228 TAAA-82067
136.90 - - -134.16 Plant fragments 12,390 60 14,116 14,791 TAAA-82068
144.82 144.79 144.84 -142.08 Leaf 13,180 60 15,268 15,968 TAAA-82069
148.20 - - -145.46 wood 13,400 60 15,541 16,323 TAAA-82087
152.34 152.33 152.35 -149.60 Plant fragments 13,880 60 16,155 16,915 TAAA-82070
Depth in the GS-SGT-1 core Elevation Material gg ;Z/:rgizgilb:iyage: g;l gg/f)a;‘:gt:;gi;‘f;: Laboratory code
Medium | Top Bottom Medium (yr BP) (+yr) | Youngest | Oldest

0.9 - - 15.49 charcoal 1,190 34 1,530 1,694 TAAA-82082
22.62 22.61 22.63 -6.23 Plant fragments 1,690 32 6,285 6,401 TAAA-82083
26.13 26.1 26.15 -9.735 Plant fragments 5,538 38 7,787 7,963 TAAA-82084
32.38 32.35 324 -15.985 Plant fragments 7,043 44 7,160 7,411 TAAA-82085
38.2 38.18 38.22 -21.81 Plant fragments 7,440 70 8,054 8,393 BETA-255588
53.15 - - -36.76 Plant fragments >53062 - - - TAAA-82086
Depth in the AK-1 core Blevation | gggz/in;zl;ilhcty age: g;gza;igg;giﬁie: Loty code
Medium | Top Bottom Medium (yr BP) (xyr) | Youngest | Oldest

0.9 9.17 9.23 0.1 Plant fragments 1,266 34 1,088 1,285 TAAA-82076
14.47 14.46 14.48 -13.47 Leaves 1,268 32 1,091 1,285 TAAA-82077
37.29 37.27 37.30 -36.285 Plant fragments 5,771 39 6,477 6,666 TAAA-82078
50.91 - - -49.91 Wood 8,322 46 9,141 9,467 TAAA-82079
53.32 53.29 53.35 -52.32 Bark 8,699 46 9,543 9,886 TAAA-82080
57.57 - - -56.57 Root 8,770 50 9,557 10,118 BETA-255670
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Fig. 1 Location map of the drill sites of cores. Red and black dots, respectively, show the location of borehole cores
of this study and the existing studies. Digital Map 50,000 (Map Image) were used to illustrate this map. Tokyo
and Digital Map 50 m Grid (Elevation), Japan II were used to illustrate this map. Drill sites of Takemomachi GS
and Maki GS cores are after Shimokawa et al., (1997), and others are after Kobayashi et al., (1976) and Urabe
et al., (2004, 2006). Isopachs of the Chuseki-so are after Editorial Committee of Subsurface Geology of Niigata
Prefecture (2002).
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Fig. 4 Wet bulk density of the core and cube samples.

— 111 —



TR 20 ARIE INFREKOMIEL - TR pFSCEGS

East

AK-1 GS-KNM-1
: Elevation +1.0 m : Elevation +2.74 m
Surface-soil

Channel

Backshore
Foreshore

Upper
shoreface 30.L

R

—40

45

3 Lower 50
50 F——
Pleistocene %7 g=45 Fault shoreface 00 ]
marine == Saltmarsh
9.8 _
. \Qﬁshore 8_0\60
Channel 65 \65

70

Salt to 97
freshwater ¥s
marsh

cal kyr BP

GS-SGT-1
: Elevation +16.39 m

Kakuda-Yahiko Fault

——  Sedimentary facie Meandering
river

Accumulation age

1/125

1/250
1/500
1/1000

0 1 2 3 4 km
— ee—

55X HERUH & UREBGR I IS D M - 9REWTEZ A T2 a7 DXL

Fig. 5 Correlation of cores across the Kakuda-Yahiko fault, based on the sedimentary facies and radiocarbon ages.
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