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Paleoseismological study of the Sekidosan fault, Ohchigata fault zone, at Mijiro
site, Kashima Town, Ishikawa Prefecture, central Japan
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Abstract: We revealed subsurface geologic structures of the Sekidosan fault and estimated the
paleoseismicity at Mijiro site, Kashima Town, Ishikawa Prefecture, central Japan, based on trenching
and drilling surveys. On the trench walls, thrust faults and related folds have deformed the late
Pleistocene and Holocene deposits, as indicated by previous geomorphological investigations.
Deformational structures and radiocarbon ages suggest that 1) the latest three surface faulting occurred
between 2,870 and 1,660 BC, between 1,690 and 60 BC (possibly between 1,210 and 400 BC), and after
1,210 BC, and 2) the amount of vertical offset associated with the latest two surface faulting was possibly
about 2.2 m. In addition, southeastward dip of fault plane at 30-35° was inferred from the trench walls
and a drilling core obtained from the upthrown side. This dip angle is consistent with those of the fault
planes imaged on the seismic reflection profiles at Sakai and Hongo sites, 5 km and 7 km, respectively,
southwest from Mijiro site. Considering this dip angle, net slip per one faulting event is estimated at
1.9-2.2 m. A net slip rate of the Sekidosan fault is also estimated to be 0.63-0.89 mm/yr or more, based
on approximately 10.5-11.6 m of vertical offset of the 26-29ka Aira-Tn volcanic ash, which was identified

on an outcrop located on the upthrown side and a drilling core on the down-thrown side.
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Table 1. Radiocarbon ages of samples obtained from the trench.

Location (m) 3 Conventional Calibrated
. L 5°C 14 14 Proba-
Wall | Unit Description 1 C age Cage * bility * Method  Lab.No. **
Horizontal ~ Vertical (permil) (1o, yBP) (1o, cal. yrs.) Y
I 17.46 +1.43 charred material ~ -27.1 360+30 1477AD-1522AD 0.477 AMS  Beta-183660
1576 AD-1626AD 0.523
I 4.25-430 -0.55-0.60 humic soil -19.2 2140+60 350BC-317BC  0.178 AMS  Beta-181315

229BC-220BC  0.046
208BC-89BC  0.691
77BC-57BC 0.085

m  4.13-4.19 -1.06-1.10  humic soil -17.4 3000+40 1367BC-1363BC 0.023 AMS TAAA-31626
1311BC-1209BC  0.745
1201BC-1191BC  0.070
1177BC-1162BC  0.098
1140BC-1131BC  0.064

I 5.70-5.75 -0.55-0.60 humic soil -20.9 2860100 1209BC-1201BC 0.021 AMS Beta-181314
1190BC-1178BC  0.041
1160BC-1141BC  0.060
1131BC-903BC  0.879

I 13.30-13.35 1.50-1.55  humic soil -16.6 2590+40 817BC-762BC  0.950 AMS TAAA-31625
678BC-671BC  0.050

I 2.73 -1.55 charred material -23.7 3670+40 2135BC-2079BC 0.467 AMS TAAA-31627
2058BC-2012BC  0.352
2000BC-1978BC  0.182

NE

IV 5.11-5.16 -1.70-1.75 plant material -27.3 3430+40 1861BC-1844BC 0.115 AMS  Beta-181308
1806BC-1804BC  0.006
1772BC-1684BC  0.874
1666BC-1664BC  0.005

vV  6.05-6.10 -1.90-1.95 peat -27.9 2510+40 786BC-757BC ~ 0.147 AMS  Beta-181313
689BC-656BC  0.181
653BC-542BC  0.672

V  6.80-6.84 -1.39-1.41 charred material  -26.0 4160+40  2872BC-2841BC 0.191 AMS  Beta-183661
2816BC-2800BC 0.097
2784BC-2668BC 0.712

V. 492-502 -2.90-2.95 peat -19.9 6310+40  5355BC-5354BC 0.006 AMS  Beta-183663
5338BC-5332BC  0.042
5322BC-5257BC 0.845
5240BC-5232BC  0.059
5219BC-5213BC  0.049

VI’ 10.90-10.95 -0.05-0.10 organic sediment  -29.1 34630+240 - - AMS  Beta-183662

I 430-435 -0.75-0.80 humic soil -18.6 2420+50 756BC-702BC  0.246 AMS TAAA-31686
539BC-526BC  0.064
524BC-404BC  0.690
o 570-575 -1.05-1.10 organic sediment -22.3 5200+£90  4220BC-4196BC 0.095 AMS  Beta-181312
4161BC-4121BC 0.135
4109BC-4094BC 0.044
4077BC-4060BC  0.049
4053BC-3940BC  0.588
3856BC-3849BC 0.016
3844BC-3818BC 0.072
II 4.40-445 -1.05-1.10 organic sediment -22.6 3050+40 1387BC-1332BC  0.494 AMS  Beta-183664
1322BC-1286BC 0.316
1284BC-1261BC  0.191

m  3.80-3.85 -1.05-1.10  humic soil -28.4 3350+40 1687BC-1602BC 0.815 AMS  1AAA-31629
1560BC-1534BC  0.185

SW I 6.45-6.50 -1.15-1.20 humic soil -24.6 3220440 1519BC-1442BC  1.000  AMS  Beta-181311

IV 435-440 -1.80-1.85 plant material -26.8 3470+40 1877BC-1841BC 0.334 AMS  Beta-181310
1826BC-1796BC 0.251
1781BC-1739BC  0.395
1705BC-1702BC _ 0.021

V. 3.85-390 -2.20-2.25 peat -26.4 4000+£50  2575BC-2508BC  0.641 AMS  IAAA-31628
2504BC-2466BC 0.359

5.50-5.55 -1.73-1.78 peat -23.4 4780+50  3641BC-3620BC 0.195 AMS TAAA-31684
3605BC-3522BC  0.805

vV  6.35-640 -2.25-230 peat -22.2 8270+60  7451BC-7406BC 0.230 AMS IAAA-31685

7403BC-7391BC  0.061
7377BC-7295BC  0.388
7269BC-7241BC 0.109
7224BC-7183BC 0.213

VI 8.83-8.88 -2.24-2.28 plant material -27.8 >47680 - - AMS  Beta-181309

* Calibrated ages and their probability calculated by CALIB REV.4.4.2, which is based on Stuiver ez al. (1993, 1998a, 1998b)
** Samples with Beta- and IAAA- analyzed by Beta Analytic Inc. and Institute of Accelerator Analysis Ltd., respectively
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Table 2. Results of EDS analysis of volcanic glasses obtained from the drilling cores. Analysis was
conducted by Furusawa Geological Survey Ltd.

Percentage (16 , wt %)
Core | Depth (m) . . N
SiO, TiO, Al O, FeO MnO MgO CaO Na,O K,0 Total

No.

—_—

5.00-5.03 |77.36+0.27 0.03+£0.03 13.65+0.10 0.48+0.08 0.07+0.06 0.14+0.07 0.67+0.05 3.63+0.10 3.68+0.08 100 (20

No.2 18.6 77.36£0.31 0.05+0.06 13.74+0.09 0.49+0.07 0.07£0.06 0.16+0.09 0.65+0.05 3.77+£0.10 3.71+0.09 100 |20

Standard

. 77.31£0.27 0.02+0.03 13.77+0.14 0.48+0.07 0.06£0.05 0.16+0.05 0.66+0.05 3.82+0.11 3.73+0.07 100 |20
(Yokota, Shimane)

H3E. a7 hLELRZREND CRERBIERS T

Table 3. Radiocarbon ages of samples obtained from the drilling cores.

3 Conventional Calibrated Prob
Core Depth (m) Description ® C.l ¢ age e age * birl(i)t a; Method  Lab.No. **
(permil) 15 YBP)  (Io,cal yrs) v
1.43-1.45 humic clay -15.6 736050 6328BC-6321BC 0.038 AMS TAAA-32243
6246BC-6199BC 0.395
6192BC-6160BC 0.246
No. 1 6138BC-6092BC 0.322
7.50-7.51 charred material -30.4 >51500 - - AMS T1AAA-32244
10.60 charred material -34.5 37710+290 - - AMS TAAA-40085
10.85 charred material ~ -27.2 369904280 - - AMS TAAA-40086
11.75 humic silt -31.77 41800+440 - - AMS TAAA-40087
2.55-2.56 plant material -28.2 474060 3633BC-3557BC 0.525 AMS TAAA-32245
3540BC-3505BC 0.237
3425BC-3419BC 0.035
No. 2 3414BC-3382BC 0.203
6.94 charred material -28.7 24970+130 - - AMS TAAA-32246
8.00 charred material ~ -27.2 26000+130 - - AMS TAAA-40089
17.72 charred material -23.7 >53500 - - AMS TAAA-32247

* Calibrated ages and their probability calculated by CALIB REV.4.4.2, which is based on Stuiver ef al. (1993, 1998a, 1998b)
** Samples IAAA- analyzed by Institute of Accelerator Analysis Ltd.
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Fig. 1. Colored shaded relief map showing active fault traces around the southern part of the Noto
Peninsula. Map is constructed using 50-m-grid digital elevation data published by
Geographical Survey Institute. Active fault traces are based on Research Group for Active
Fault of Japan (eds.) (1980, 1991), Ikeda et al. (eds.) (2002), Nakata and Imaizumi (eds.)
(2002), and this study.
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Fig. 2. (a) Map showing distribution of the surface traces of the Sekidosan fault and geomorphic surfaces
around the fault at Mijiro, Kashima Town. Location of this figure is shown in Fig. 1. Contours, with
an interval of 5 m, are from 1/5,000 National Fundamental Maps published by Geographical Survey
Institute. (b) Detailed topographic map around the trenching and drilling sites. Location of this figure
is shown in Fig. 2(a). Contours, with an interval of 0.25 m, were constructed by Surfer (Golden
Software Inc.) using EDM-leveling data, and then partly modified. (c) Topographic profile across the
tectonic scarp around the trench, constructed using EDM-leveling data. Top of Unit III is projected in
the profiling line.
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Fig. 3. (a) Photograph of the NE wall of the trench and the tectonic scarp. (b) Photograph of the
SW wall of the trench and the tectonic scarp. Location of the trench is shown in Fig. 2(b).
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Fig. 5. Geologic columnar sections showing lithofacies of the drillings cores. Locations of the cores are shown
in Fig. 2(b). Detailed data of chemical analysis of volcanic glasses and radiocarbon dating are shown in
Table 2 and Table 3, respectively.
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