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Abstract: The Fukuchiyama fault zone located in the northern Kyushu Island is an active fault extending
in NNE-SSW direction with west-side-up and left-lateral displacement. This fault zone consists of two
faults of the Tonda and Fukuchiyama faults. These faults are passing through a highly populated area of
the Kitakyushu City and it is important to evaluate the activity of this fault for earthquake disaster
mitigation of this area. The Earthquake Research Committee of the Headquarters for Earthquake
Research Promotion of Japanese government evaluated that the probability of the earthquake occurrence
in the future on the Fukuchiyama fault zone is 0 to 3 % in these 30 years. We thus conducted trench
excavation and arrayed boring surveys on this fault zone to evaluate the earthquake occurrence
probability more precisely. A trench on the Tonda fault and three trenches on the Fukuchiyama fault
were excavated on the fault trace estimated from the continuation of the fault topography. On the trench
wall of the Tonda fault, steeply inclined sandstone and mudstone of the Paleogene Ashiya Group and
overlaid gravel and silt layers are cropped out. However, no clear fault is observed in between bedrocks
and sediments. On the trench wall of the Fukuchiyama fault, a fault cutting a sand and silt layer is
observed. The distribution of this layer suggests that the Fukuchiyama fault displaces with a left-lateral
strike-slip component.
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Table 1. Radiocarbon dates of the samples from the Fukuchiyama fault zone. '“C ages were corrected by d"*C

and calculated using Libby half-life of 5568 years. Calendar years (probable age ranges of confidence
levels 68.3% (1 0)) were calibrated by using the dataset of IntCall3 (Reimer et al., 2013).
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=y \ =y 3 & PCHIEER FE&F X (IntCal13) 3 s s
H#No. BX5 ik o) HBIENo s | Sigma (Gal BIEAE | WBHE
TD-1 llla Bt Beta-366712 110030 AD 898 to 984 AMSsE AAA
TD-22 llla AL Beta-366721 196030 AD 5 to 73 AMSik AAA
TD-21 llla AL Beta-366720 203030 BC 88 to AD 20 AMS3E AAA
TD-4 llla Bt Beta-368529 291030 BC 1191 to 1024 AMSiE AAA
TD-17 llla Bk Beta-368532 306030 BC 1390 to 1276 AMSE AAA
TD-3 lllc EHEHIEY) | Beta—368528 280030 BC 996 to 915 AMSiE A
TD-6 llic AR EHEY | Beta-368530 316030 BC 1494 to 1410 AMS;E A
TD-11 lid Bk Beta-368531 302030 BC 1372 to 1217 AMSiE AAA
TD-13 lld Bk Beta-366716 301030 BC 1369 to 1209 AMSE AAA
TD-23 liid EHEHIEY | Beta-368533 340030 BC 1742 to 1660 AMSiE A
Bt ER—) S
- REGRE ey 5 S PCHIEER EEKUntCal13) . . .
H#No. () v o HBIENo (JBP) | Sigma (Gal BIEAE | WBHE
1D2-1 1.18 EHSEHTEY | Beta—370730 148030 AD 556 to 615 AMS3E A
ID3-1 1.52 A Beta—-370731 17030 AD 1668 to post 1950 | AMSs% AAA
ID4-1 0.90 R EHEY | Beta—370732 298030 BC 1260 to 1130 AMS;& A
A mAR—Y T
s REEE . 5 S CCHESER B (ntCal13) . . R
HFNo. () Fi ) HBIENo (VBP) {Sigma (Cal) BIEAE | WMBAHE
HT2-2-2 1.11 AH Beta-370733 modern NA AMS3% AAA
HT3-2 1.10 EMA Beta—370734 modern NA AMS;% AAA
HT4-2 1.15 EHEHEY | Beta-370735 31030 AD 1521 to 1642 AMS;E A

WMIBFR A EESEE, AAA:BE—TILN)-BRSE %

H23%. I - @A TR SRS R I BRI L 72 R 0D K LK A AT
Table 2. Result of volcanic glass and mineral composition analysis of the samples from
the outcrop at the boundary site between Nogata City and Fukuchi Town.
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Fig. 1. Geological map and distribution of active faults in and around the survey area. Base map is Seamless
Digital Geological Map of Japan published by Geological Survey of Japan. Bold lines show active faults.
Red lines show the Fukuchiyama fault zone. Dashed parts are inferred faults. Dotted parts are submarine
or concealed faults.
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Fig. 2. Distribution of the fault traces on the Fukuchiyama fault zone and location of the study sites. Base map
is Digital Map 200000 (Map Image) published by Geospatial Information Authority of Japan. Red lines
show active faults. Dashed parts are inferred faults. Dotted parts are submarine faults.
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Fig. 3. Topographic map around the Tonda site. Base map is 1/2,500 topographic map published by
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Kitakyusyu City. Contour interval is 2 meters. Pink dashed line is a trace of the Tonda fault

inferred by an airphoto interpretation. u: upthrown side, d: downthrown side.
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Fig. 4. Detailed topographic map of the Tonda site. Red rectangle indicates the location of the trench. Black
small circles show the location of the boreholes by Kitakyushu City (1988). A step between two arrows
was inferred to be a fault scarplet.
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Fig. 6. Photograph of the north wall of the Tonda trench. Grid interval is 1 meter on vertical plane.

BT WEH Lo TFREEBEEOTE. 7)Y RIZEER L TO 1 m HE.
Fig. 7. Photograph of the south wall of the Tonda trench. Grid interval is 1 meter on vertical plane.
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Fig. 8. Topographic map around the Ikeda site. Base map is 1/2,500 topographic map published by

Kitakyusyu City. Contour interval is 2 meters. Red lines show fault scarplets cutting terrace

surfaces. Pink part shows a flexure scarp interpreted from airphotographs taken by the US army.
Red small circles show the location of the boreholes.
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Fig. 10. Detailed topographic map of the Ushiroyama site. Red bold line shows the fault trace inferred from the trench
walls. Dotted area shows the estimated distribution of the units A4 and B3. Contour interval is 1 meter in solid
line and 25 c¢cm in dashed line.
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Fig. 11. Columnar section of the boreholes in the Ushiroyama site.
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Fig. 13. Photograph of the south wall of the Ushiroyama A trench. Grid interval is 1 meter on vertical plane.
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Fig. 14. Log of the both walls of north and south in the Ushiroyama B trench. Grid interval is 1 meter on vertical plane.
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Fig. 13. Photograph of the south wall of the Ushiroyama B trench. Pink pins show the fault plane. The other pins
show the unit boundary. Grid interval is 1 meter on vertical plane.

102



i

Bl

i

BIFL I TFBEIOR—-U 7

B, AR LT A

Jupl L3

-oue[d [BO1}OA UO I9JOUI | ST [BAISIUL PLID) "YOUAL} ) BWERAOIIYS ) 9} UI YINOS PUL YIIOU JO S[[em [joq 3 Jo S0 "9 "S1f
B W QO HIEIEERY A (& L6 L oEFgRORE L DR K 91

m S1 S2 S3 S4 S5 S6 S7 <<
FAEEME
= 94. 89m
il
= M%/ 1.,,., —- 93. 89m
92. 89m

w68 ¢6

w68 €6

w68 'v6

(rse) N

103



HEE - AR B MIRES - HAREBIE - JURE - AREET

4 g _.

1T, %L C b LT IBEHETEI O BE. Yo s O IEE, oo X
MfEEE R 2R~ 7Y v FIZEER ETo 1 m .

Fig. 17. Photograph of the south walls of the Ushiroyama C trench. Pink pins show the fault plane.
The other pins show the unit boundary. Grid interval is 1 meter on vertical plane.
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Fig. 18. Detailed topographic map of the Nogata-Fukuchi border site. Contour interval is 1 meter.
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Fig. 19. Topographic map around the Horita site. Base map is 1/2,500 topographic map published by
Fukuchi Town. Contour interval is 2 meters. Red lines show fault scarplets cutting terrace
surfaces. Dashed parts are inferred. Blue area shows an offset stream.
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Fig. 20. Columnar section of the boreholes in the Horita site. Location of the boreholes is shown in Fig. 19.
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Fig. 21. Topographic profile of the Horita site. Location of the measuring line is shown in Fig. 19.
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Fig. 22. Close-up photograph of the HT-4 core in the Horita site. A shear plane is observed in between two
white arrows. Diameter of the core is about 6 cm.
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