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Paleoseismological investigation of the Fujikawa-kako fault zone,
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Abstract: Paleoseismological investigations including trenching and arrayed boreholes were conducted
across the Fujikawa-kako fault zone in order to better assess the timing and style of near-surface
Holocene deformation. The >20-km-long Fujikawa-kako fault zone is composed of two sub-parallel
active fault groups, western and eastern ones; the western group comprising the Shibakawa and Iriyama
faults separates the mountainous area to the west and the hilly land to the east; the eastern group
consisting of the Agoyama, Omiya, and Iriyamase faults forms topographic boundary between the hilly
land to the west and alluvial lowland to the east. The fault zone exhibits geomorphic evidence of late
Quaternary surface deformation, including topographic scarps across late Pleistocene mudflows and
Holocene lava flows. Surficial mapping and compilation of borehole data across the Agoyama fault at
Aomi, Fujinomiya-City, complimented with whole-rock chemical analysis suggest that an upper surface
of the early Holocene Aomi lava flow derived from Mt. Fuji is warped into east-facing monoclinal
deformation with =58 m of vertical separation, yielding a vertical component of slip rate of 5.1-6.4 mm/
yr. Two trenches (Aomi-minami and Aomi-kita) excavated across the subdued small east-facing steps on
the warped upper surface of the lava flow reveal episodic growth of the monoclinal deformation after
emplacement of the Aomi lava flow. Based on the structural observations of the trenches, at least one
event (possibly more than two events) related with growth of the monoclinal deformation were identified
since ca. 3 ka. Arrayed boreholes at Asahi-cho, Fuji-City across the scarp that has been inferred as the
surface manifestation of the Iriyamase fault show no distinct faults with cumulative displacement in the
late Holocene fluvial and colluvial deposits. We interpret that the scarp is formed by river erosion of Fuji
and/or Urui Rivers. On the basis of gentle southeastward inclination of the late Pleistocene mudflows, it
is inferred that the Iriyamase fault at Asahi-cho is either located further southeast from the area of
boreholes or defined by southeast-facing monoclinal fold at shallow depth. Trenching at Hagyo,
Shibakawa-Town across the scarp that have been interpreted as subsidiary fault of the Shibakawa fault
exposed mainly late Pleistocene? to Holocene scoria and lapilli layers. Although numerous cracks with
various dips were developed in the late Pleistocene? scoria and lapilli layer, firm evidence for
paleoearthquakes such as distinct faults and colluvial wedges were not found.
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Table 1. Results of radiocarbon dating.

Measured age Conventional 2
Sample No. Lab.No  Unit Material Method & 5"3C (%o) \ cal BP age ranges
(yBP, +1c) age (yBP, lc) (cal yBP, +26)

Aomi-minami boreholes
A0-2-2.75 TAAA-62903 5a Organic sediment AMS 3,110 + 30 -18.60+0.59 3,220 + 40 3370-3490 (89.0%)
3500-3510 (2.4%)
3520-3560 (8.6%)
A0-2-450 1AAA-62902 7c Organic sediment AMS 8,240 + 40 -25.48+0.60 8,230 + 40 9030-9070 (4.8%)
9070-9310 (92.2%)
9360-9370 (1.4%)
9380-9400 (1.6%)
A0-3-5.00 I1AAA-62904 7c Organic sediment AMS 6,990 + 40 -23.34+0.67 7,020 + 40 7760-7950 (100.0%)
Ao0-6-8.80 I1AAA-63186 8* Organic sediment AMS 9,800 + 40 -22.65+0.66 9,830 =40  11190-11290 (97.8%)
11300-11310 (2.2%)
Aomi-minami trench
Ao0-CN-12  TAAA-62700 5a Organic sediment AMS 3,280 + 30 -20.74+0.81 3,350 + 40 3480-3650 (90.1%)
3650-3690 (9.9%)
Ao-CN-10 TAAA-62699 Sa Organic sediment AMS 3,770 = 30 -20.78+0.74 3,840 + 40 4100-4110 (0.9%)
4150-4410 (99.1%)
A0o-CN-9  TAAA-62698 5b  Organic sediment AMS 3,770 + 40 -22.43+0.79 3,810 =+ 40 4090-4300 (90.8%)
4310-4320 (0.4%)
4320-4360 (4.6%)
4370-4410 (4.2%)
Ao-CN-7  TAAA-62697 5b  Organic sediment AMS 6,060 + 40 -23.27+0.71 6,090 + 40 6800-6810 (1.4%)
6850-7030 (83.6%)
7040-7070 (2.7%)
7080-7090 (0.9%)
7100-7160 (11.3%)
Ao-CS-1  TAAA-62693 5c  Organic sediment AMS 7,140 + 40 -22.58+0.69 7,180 + 40 7930-8060 (96.1%)
8090-8110 (1.8%)
8120-8130 (1.0%)
8140-8150 (1.2%)
Ao-CN-3  JTAAA-62696 6 Organic sediment AMS 8,070 + 40 -26.36+0.76 8,050 + 40 8770-9030 (98.1%)
9060-9080 (1.9%)
Ao-CN-2  TAAA-62695 7c Organic sediment AMS 7,150 + 40 -23.08+0.66 7,190 + 40 7940-8060 (92.2%)
8090-8110 (3.3%)
8120-8130 (2.1%)
8140-8150 (2.4%)
Ao-CN-1  IAAA-62694 7c Organic sediment AMS 6,930 + 40 -21.84+0.70 6,980 + 40 7700-7870 (85.7%)
7890-7930 (14.3%)
Aomi-kita trench
Sn-CN-8  IAAA-62706 3c Organic sediment AMS 1,200 + 30 -16.84+0.84 1,330 + 30 1180-1210 (18.6%)
1230-1300 (81.4%)
Sn-CN-7  TAAA-62705 4a Organic sediment AMS 1,630 + 30 -19.40+0.80 1,720 + 30 1550-1700 (100.0%)
Sn-CN-11  TAAA-62707 5 Charcoal AMS 1,940 + 30 -26.43£0.80 1,920 + 30 1740-1750 (0.6%)
1810-1950 (99.4%)
Sn-CN-5  1AAA-62704 5 Organic sediment AMS 2,020 + 30 -20.29+0.80 2,090 + 40 1950-2150 (99.3%)
2280-2290 (0.7%)
Sn-CS-1  IAAA-62701 6a Organic sediment AMS 1,420 + 30 -20.60+0.88 1,490 + 30 1310-1420 (98.5%)
1470-1480 (1.5%)
Sn-CN-4  IAAA-62703 6b Organic sediment AMS 2,380 + 40 -24.32+0.84 2,390 + 40 2340-2500 (84.9%)
2530-2540 (0.5%)
2600-2610 (2.8%)
2640-2700 (11.8%)
Sn-CW-1  TAAA-62702 9 Organic sediment AMS 2,650 + 30 -18.01+0.79 2,770 + 30 2790-2950 (100.0%)
Asahi-cho boreholes
IW-1-1.4  TAAA-62839 5 Organic sediment AMS 3,010 + 40 -22.29+0.67 3,050 + 40 3080-3090 (0.3%)
3150-3150 (0.2%)
3160-3370 (99.6%)
IW-1-3.1 IAAA-62840 5 Organic sediment AMS 6,670 + 50 -19.28+0.76 6,760 + 50 7520-7540 (3.4%)
7560-7680 (96.6%)
IW-3-2.0 IAAA-63020 3 Organic sediment AMS 2,450 + 30 -20.44+0.55 2,520 + 30 2490-2640 (71.1%)
2670-2740 (28.9%)
IW-3-2.45 TAAA-63021 3 Organic sediment AMS 2,070 + 30 -20.54+0.60 2,140 + 30 2000-2030 (3.8%)
2040-2160 (73.8%)
2170-2180 (1.5%)
2240-2300 (20.8%)
IW-3-3.0 TAAA-63022 3 Organic sediment AMS 1,530 + 30 -19.85+0.56 1,620 =+ 30 1410-1570 (99.4%)
1590-1590 (0.6%)
IW-3-5.5 TAAA-62841 5 Organic sediment AMS 6,620 + 40 -20.13+0.95 6,700 + 50 7480-7660 (100.0%)
IW-4-1.0 TAAA-62842 3 Organic sediment AMS 2,460 + 40 -23.78+£0.68 2,480 + 40 2370-2410 (8.2%)
2430-2720 (91.8%)
IW-4-1.7 1AAA-62843 2 Organic sediment AMS 2,550 + 40 -22.51+0.91 2,590 + 40 2500-2530 (3.6%)
2540-2590 (10.5%)
2610-2640 (9.7%)
2700-2780 (76.2%)
IW-4-2.2  1AAA-62844 2 Organic sediment AMS 2,070 + 30 -19.34+0.90 2,170 + 40 2060-2320 (100.0%)
IW-5-1.5  TAAA-62845 2 Organic sediment AMS 2,380 + 40 -23.40+£0.79 2,410 + 40 2350-2540 (78.9%)
2590-2620 (4.8%)
2640-2700 (16.4%)
IW-5-1.9  1AAA-62846 2 Organic sediment AMS 2,550 + 40 -23.34+0.90 2,570 + 40 2500-2600 (27.6%)
2610-2640 (14.2%)
2680-2760 (58.2%)
IW-5-13.6 1AAA-62847 6 Organic sediment AMS 7,270 + 50 -19.49+0.91 7,360 + 50 8040-8320 (100.0%)
IW-5-14.1 1AAA-62848 6 Organic sediment AMS 8,640 + 50 -21.67+0.76 8,700 + 60 9540-9840 (93.9%)
9840-9890 (6.1%)
IW-6-2.0 1AAA-62849 2 Organic sediment AMS 2,410 + 40 -23.60+0.71 2,440 + 40 2360-2550 (64.3%)
2560-2620 (13.2%)
2630-2700 (22.5%)
IW-6-14.4 TAAA-62850 4b Organic sediment AMS 7,090 + 50 -19.79+0.75 7,180 + 50 7880-7890 (1.5%)
7930-8070 (87.2%)
8090-8160 (11.3%)
IW-6-19.3  TAAA-62851 6  Organic sediment AMS 9,100 + 60 -19.41+0.80 9,190 + 60 _ 10240-10510 (100.0%)
* Black soil burnt due to heat of the Aomi lava flow.
' Conventional '*C ages were corrected by §°C 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 a program “CALIB Radiocarbon Calibration (http://calib.qub.ac.uk/calib/)” with data set of INTCALO4 (Stuiver et al., 2004). Percentage in
parentheses shows relative area under probability distribution.
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Fig. 1. Map showing the Fujikawa-kako fault zone and sites studied in this study (base map: 1:200,000 topographic maps
“Shizuoka” published by Geographical Survey Institute, Japan). The fault traces are from Shimokawa et al. (1996b).
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Fig. 2. Map showing topographic features along the Agoyama fault and study sites. The Agoyama fault is interpreted to be located at
the topographic boundary between hills to the west and alluvial lowland to the east. The box in figure shows the range of Fig.
5a. Topographic contour map with 1-m intervals is made using airborne laser scanning data measured by Volcano Fuji Sabo
Office, Ministry of Land, Infrastructure and Transport, Chubu Regional Bureau. The blue lines show contour map of the top
of lava flows based on pre-existing borehole data and this study. The elevation data of the top of lava flows in each core was
contoured by the Triangulation with Linear Interpolation method using Surfer® 8 software. The borehole data are from
Bishimetal Co. Ltd. (1983), Yamazaki et al. (1986), Civil Engineering Division, Fujinomiya-City (1982), and Fujinomiya-City
(1987, 1992, 1993) and those provided by FUJIFILM Corporation).
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Fig. 3. Geologic cross-section across the Agoyama fault (Aomi site). For location of the section see Fig. 2. Upper surface of the
lava flows shown in purple line was constructed by using the borehole data in the area within 300 m from the section
A-A’. The cores that contain the samples for whole rock chemical composition analysis of the lava flow are shown in red.
The topographic profiles (A-A’ and B-B’) are made by using the airborne laser scanning data measured by Volcano Fuji
Sabo Office, Ministry of Land, Infrastructure and Transport, Chubu Regional Bureau.
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Diagram showing variations in contents of major compositions (SiO,, TiO,, K,0, Al,O,, and MgO) among
whole-rock chemistry of the lava flows sampled at Aomi site. Compositional features of the samples analyzed
in this study are similar to those of the Aomi lava flow (Aom). For results of whole-rock chemical compositions
see Table 2. As a reference, the results of chemical composition of the lava flows other than the Aomi lava flow
(Mnn: Manno lava flow, Tog: Togami lava flow, Umm: Umamizuka lava flow), distributed around the study
area, are also shown. The sample name is the same as Table 2.

Fig. 4.
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Fig. 5. a) Map and b) photograph showing topographic features around the Aomi-minami site (base map: 1:2,500 topographic
maps published by Fujinomiya City). ¢) Geologic cross-section (section C-C’) across the Aomi-minami trench site based
on arrayed boreholes. The stratal division is same as that of Aomi-minami trench. Detailed description of the strata is

given in text and Fig. 7. For location of the section see Fig. Sa.
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Fig. 7. Logs of a) north and b) south walls of Aomi-minami trench and c) west wall of section dug across N7-S7.
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Fig. 9. a) Map showing topographic features around the Asahi-cho arrayed borehole site (base map: 1:2,500 topographic maps
published by Fuji City). Trace of inferred active fault is from Nakata et al. (2000). b) Detailed map around the Asahi-cho
arrayed borehole site.
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7c gravel with sand
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Fig. 10. Geologic cross-section D-D’ across the inferred trace of the Iriyamase fault based on the arrayed boreholes. For location of
the section see Fig. 9a.
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Fig. 11. a) Map showing topographic features around the Hagyo trench site, Shibakawa-Town (base map: 1:2,500 topographic maps
published by Fujinomiya City). Traces of active faults and lineament are from Nakata et al. (2000). b) Detailed topographic
map around the trench site. c) Photograph showing topographic features around the trench site. View is to the west.
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1 colluvial deposit: sandy silt with gravel
2 cultivated soil: humic silt
3 aeolian deposit
3a black scoria
3b black and orange scoria (Fuji-Osawa tephra)
3c black scoria
3d brown scoria
4 aeolian deposit
4a black humic scoria (Fuji black soil layer)
4b pale gray scoria
4c gray scoria and lapilli
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5 aeolian deposit
5a gray scoria and lapilli
5b brown gray scoria and lapilli
5¢ brown gray scoria and lapilli
5d brown gray scoria and lapilli
5e brown gray scoria and lapilli
A crack

N-wall

N72E76S

S-wall (flipped)
N70E73N

Sl

S12

Fig. 12. Logs of a) north and b) south walls of Hagyo trench. No distinct faults and folds are

observed in the trench walls although numerous cracks are developed in Unit Se.



