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Drilling surveys across the estimated fault scarp of Tatsutayama fault passing
the Kumamoto Castle Park, Kumamoto Prefecture, southwest Japan
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Abstract: Evaluating the potential risk of a seismic hazard from the Tatsutayama fault is necessary
because the fault lies directly beneath the city of Kumamoto in Kumamoto Prefecture, southwest Japan.
The Tatsutayama fault has been described as an active fault, but the activity of southwestern part of the
fault is not properly understood. To determine the fault’s activity during the late Quaternary period, we
conducted drilling surveys on both sides of the estimated fault scarp, which has developed on a plateau
formed by the Aso-4 pyroclastic flow deposit. We obtained a 74 m long and 114 m long sedimentary core
at GS-KMJ-1 site (upthrown side) and GS-KMJ-2 site (downthrown side), respectively. In this paper, we
describe the preliminary results of core analysis based on lithological observations and CT scanning.
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Table 1. Details of Boring core.

a7 #&(m) RE (m) BE RE
GS-KMJ-1 38.27 74 32°48'29.539°N 130°42'05.600"E
GS-KMJ-2 25.96 114 32°48'35.306"N 130°42'01.714°E




KM MR - kb BESD - B EAK - Lloyd Sabrina « 2F - il E T OBRER - ER OB

Fault Traces
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Fig. 1. Distribution of the Tatsutayama fault. Fault lines from Kumahara et al. (2017), Kumamoto City (2022) and
Watanabe (1984, 1987a) are shown as red, orange and purple lines, respectively. Solid lines and dashed lines
represent fault lines and estimated fault lines, respectively. Extent of the Active Fault Map by GSI (Kumahara
et al., 2017) is shown as a rectangle with black-dotted lines. We created the shaded relief map from the Digital
Elevation Models (DEM. 5-m and 10-m mesh) published by GSI and Airborne LiDAR data maintained by GSI.
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Fig. 2. Location map of the Kumamoto Castle Park (a), drilling sites (b) and bird’s-eye view of the study area (c).
The base maps are created using GIS tiles. We used Digital Elevation Models (DEM. 5-m and 10-m
mesh) published by GSI and Airborne LiDAR data maintained by GSI to create the bird’s-eye view
image.
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Fig. 3. Aerial photo of the northern part of Kumamoto Castle Park (a) and photos of drilling site GS-KMJ-2 (b) and GS-KMJ-1 (c¢). (a)
Eastward panoramic bird’s-eye view of the northern part of Kumamoto Castle Park using a drone. The approximate drilling
sites are indicated by a white circle (GS-KMJ-1 is not visible due to trees). (b) At site GS-KMJ-2, the drilling survey was
conducted on the north side of the parking space with a fence around the working area. (c) At site GS-KMJ-1, the drilling
survey was conducted on the north side of the Ninomaru Park in Kumamoto Castle Park.
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Fig. 5. Photos of the core GS-KMIJ-1. Core samples were split in half every 1 m and photographed. Some soft
sediments show horizontal cracks at intervals of several to 15 cm due to percussion coring.

10



REASR A B VT HETE & 2 N7 H LT e 1 0 MBS AR B IR 7o AR — U o 7y (R)

68.0 670 66.0 650 640 630 620 61.0 60.0

700 69.0 680 670 660 650 640 630 620 61.0

BS5IM. (Fex)
Fig. 5. (continued)

11



KH Bl - KB PBESD - AR EAK - Lloyd Sabrina « B SR - i IE - BT BER-BER I8

590 580 570 56.0 550 540 530 520 51.0 50.0

60.0 59.0 580 570 56.0 550 540 530 520 51.0

Bk (kix)
Fig. 5. (continued)

12



REASR A B VT HETE & 2 N7 H LT e 1 0 MBS AR B IR 7o AR — U o 7y (R)

49.0 480 470 46.0 450 440 430 420 410 40.0

50.0 49.0 48.0 47.0 46.0 450 440 43.0 420 410

HSE. (x)
Fig. 5. (continued)

13



KH Bl - KB PBESD - AR EAK - Lloyd Sabrina « B SR - i IE - BT BER-BER I8

390 380 370 360 350 340 330 320 31.0 30.0

400 390 380 370 36.0 350 340 330 320 31.0

HSH. (x)
Fig. 5. (continued)

14



REASR A B VT HETE & 2 N7 H LT e 1 0 MBS AR B IR 7o AR — U o 7y (R)

29.00028.0 0 27.0° 26,0 25,070 24,00023.0022:000 21.00520.0

29.0 280 270 260 250 240 23.0 220 21.0

B5IK. (ex)
Fig. 5. (continued)

15



KH Bl - KB PBESD - AR EAK - Lloyd Sabrina « B SR - i IE - BT BER-BER I8

200 190 180 170 16.0 150 140 130 120 11.0

B (ex)
Fig. 5. (continued)

16



REASR A B VT HETE & 2 N7 H LT e 1 0 MBS AR B IR 7o AR — U o 7y (R)

B5IK. (ex)
Fig. 5. (continued)

17



KH - # - Kb PES - ABAR EAMK - Lloyd Sabrina « 24F  Z&k - Syl E =T BER - ER OB

80.0 79.0 78.0

%614, GS-KMI-1CT [ifg. =75 0BHT 1 m T &A% L, SniEWmmitg (CT mifg) & LT,
FIHIAL A A IO TZ K TCUE, BN A 72 BECE 55 OWRES 7o HERT TUE, % em~15 cm F2/Z DfH]
BRCAKVIRr Ty 7 M EL TN S.

Fig. 6. CT images of the core GS-KMJ-1. Core samples were scanned every 1 m and output as CT images. Some soft
sediments show horizontal cracks at intervals of several to 15 cm due to percussion coring.
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Fig. 7. Photos of the core GS-KMJ-2. Core samples were split in half every 1 m and photographed. Some soft
sediments show horizontal cracks at intervals of several to 15 cm due to percussion coring.
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Fig. 8. CT images of the core GS-KMJ-2. Core samples were scanned every 1 m and output as CT images. Some soft
sediments show horizontal cracks at intervals of several to 15 cm due to percussion coring.
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