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High-resolution multi-channel seismic reflection imaging of the Futagawa-Hinagu

Fault Zone, Yatsushiro Sea, southwest Japan
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Abstract: The 100-km-long Futagawa-Hinagu Fault Zone is extending from piedmont of the Aso
Volcano to the Yatsushiro Sea. We have conducted high-resolution seismic survey using boomer source
and 24-channel, 3.125-m-channel-interval streamer to clarify the precise fault-trace distribution, fault
deformation features and paleoseismic events of the Yatsushiro Sea Fault Group (YSF). High-resolution
seismic reflection profiles (<150 m-depth penetration and approximately 1 m of vertical resolution)
revealed many active faults extending roughly in an NNE-SSW to NE-SW direction in the Yatsushiro
Sea. Though most of them cut and fold late Pleistocene sediments including Aso-4 pyroclastic flow
deposits, active faults which deform seafloor and Holocene marine sediments tend to concentrate in the
northwestern portion of the YSF. On the basis of the seismic interpretation and corresponding piston-
cores on the northwestern portion of the YSF, we identified at least two paleoseismic events in Holocene
period. An older event occurred after the deposition of K-Ah (7.3 ka) and before 2,660+40 yBP, and a
younger event occurred between 1,680+40 yBP and 630+40 yBP. The younger event can be correlated
with the AD 744 earthquake.
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Table 1. Data acquisition parameters for the high-resolution multi-channel seismic profiles.

Source
Source type Boomer AA301 (Applied Acoustic Engineering)
Energy 300 J
Frequency 300-3800 Hz
Shot interval 1sec (approx. 1.5 m)
Receiver
Receiver type Mini-streamer (Teledyne Technologies)
Active Ch. 23 ch (19th ch. = dead)
Receiver interval 3.125 m
Recording
Instruments DAQ Link Ill (Seismic Source)

Sampling freq. 8000 Hz (0.125 msec)
Recording length 0.4 sec

Navigation system DGPS (Trimble DSM232)

H2 R, AR OEEE.
Table 2. Acoustic stratigraphy of the study area.

Unit seismic texture attributes interpretation
continuous,moderate to low amplitude
A1 high to moderate frequency delta, dune, bar o
sigmoid-oblique @
%9 | RSE? 3
continuous, moderate amplitude S
A2 high to moderate frequency Aluvium T
agradational, parallel
—g\Nv-E/-\Wv-\_ RSE? _{ transgressive ~ |—|
continuous, high amplitude deposits
B1 moderate frequency
agradational, parallel .
N ~r~r~~tm | GM erosional surface =i
discontinuous, high amplitude ~ ;
B2 moderate to low frequency MIS2 terrace deposits o
subparallel, chaotic g
(o)
mostly transparent layer ) . '%
B3 (low to moderate continuity Aso-4 volcanic sediments | 2
low-amplitude, low frequency) @
®©
t
D1
moderate continuity, .
low to moderate amplitude, ~ MIS6 terrace deposits
D2 low to moderate frequency
E acoustic basement basement rock etc.

RSE: regressive surface of erosion, LGM: last glacial maximum
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a éﬂé 130°00"
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%1 N\ R J O I U DTG g 5340, IS TSR BT ERTR (1991) (IS X 5. BRREIEE bR T e
HIRER R S0m A v 27— X 2. UZF : E(UWERE, FHF : AiEJI - AZABER, MF : KERRIETEE,
KF : (LS L RE, NF : REWTE. BRI E)I - B ZSARTEE QLIS - i - fEsSosR25R37.

Fig. 1. Active fault map of the Yatsushiro Sea and its surroundings. Active fault traces are from the Research Group for Active Faults
of Japan (1991). Shaded relief map is based on 50-m mesh DEM of Geospatial Information Authority of Japan. Fault
abbreviations: UZF; Unzen Fault Group, FHF; Futagawa-Hinagu Fault Zone, MF; Minamata-minami Fault Group, KF;
Kasayama Fault Group, NF; Nagashima Fault. Black dashed lines represent approximately boundaries between the
northeastern, central, and southwestern Futagawa-Hinagu Fault Zone.
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W2, \RifER XL ORI OE  (GEEIED, 2010). AKERIZIE (B) BAKBHSRIT - EET Y
ZvT—% IM5016 \RIE) Z4EMH. = /26 &8 o MR (1, 12, 123, I3, K1, K2,
Pex*) (TIUM LA 2Rk L, KEGES 2 & Lk — UG (UYTL) X0 dEliiciy, v=7#&
O HEHEEROIEFHERY (My, Tm, Kw, Im, Yt, Hr, Hax*, Hbx*, Ex*) 2049 %. [ER LB L OFED
JED TR 2 AL S % S O e~ T BT O KA R (VIx*, V2x*, V3x : JEBEKIIZERH, Nkx*, Ngx*
FRKIZEE, My, Ov) 28 5. MEE (a) SCBREAERM (L, tm) 13/\AGEAILOFELRHMI 00T 2.
#x R0 xx WMoy 2 — RE/RT. BRI EEIED (2010) 5.

Fig. 2. Geological map of the Yatsushiro Sea and its surroundings (from Saito et al., 2010). Bathymetry map is based on
bathy-topography digital data [M5016 Ystsushiro Kai] published by Japan Hydrographic Association. The Jurassic
and Paleogene accretionary complexes (J1, J2, J23, J3, K1, K2, Pgx*) comprise the northern Kyushu Mountains.
The Cretaceous to Paleogene coherent strata (My, Tm, Kw, Im, Yt, Hr, Hax*, Hbx*, Ex*) are distributed in the
northwest side of the Usuki-Yatsushiro Tectonic Line (UYTL), including Amakusa Islands. The late Miocene to
early Pleistocene volcanic rocks; Hisatsu Volcanic Rocks (V1x*, V2x*, V3x*), Nagashima Volcanic Rocks (Nkx*,
Ngx*) and others (Mv, Ov), unconformably overlie the Jurassic to Paleogene strata in Kunimi Mountains and its
surroundings. Alluvial deposit (a) and terraces deposits (tl and tm) are distributed in coastal plains and inland basins.
*x and xx indicate subdivision code; refer to Saito et al. (2010) for details.
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Fig. 3. Location of high-resolution multi-channel seismic profiles. Seismic reflection profiles presented in
this paper are marked by thick lines. Onshore active faults are from the Research Group for Active
Faults of Japan (1991).
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Fig. 4. Distribution of active faults identified by high-resolution seismic reflection profiles.
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Fig. 5. High resolution seismic reflection profiles, GSY 1 and GSY 2, showing
acoustic stratigraphies and faults. Red and black lines are active faults and
faults, respectively. See Fig. 3 for locations.
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Acoustic scattering area
——————— Seismic lines

(Kyushu Power station, 2008)
— Seismic lines in this study
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Fig. 13. Active fault map shows structural segments based on seismic interpretation and
bathymetric features in the Yatsushiro Sea.
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