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Abstract

The 2007 Noto Hanto earthquake produced flexure along the known active fault in the offshore
focal area. To reveal the amount of vertical crustal movement, echo sounding and sonic prospecting
were carried out just after the earthquake. The new observations were carefully compared to the
previous data acquired in 1985 and 2006 and co-seismic vertical crustal movement was obtained
along several tracks. The upheaval zone was observed along the hanging wall of the active fault at
1-3km. A 2m maximum upheaval was found in the northeastern part of the fault trace. Together
with the source fault geometry obtained by the seismic reflection profiling and aftershock distribu-
tion, the slip distribution on the fault plane obtained by two-dimension section was calculated us-
ing the vertical displacement in the focal area, suggesting that a larger slip was estimated in the
shallower part of the fault surface. Based on the vertical displacement of the erosion surface formed
at the last glacial age and the newly obtained co-seismic displacement of the 2007 earthquake, the
average recurrence interval is estimated to be 1700 (1300-2000) years.

Key words: the 2007 Noto Hanto Earthquake, offshore crustal movement, echo sounding, sonic
prospecting, recurrence interval
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Fig. 1.
the surveyed tracks.
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Table 1. Specification of the echo sounding and sonic prospecting.
Before Eq. After Eq.
Survey year 1985 2007
Survey area Offshore Coastal waters Offshore-coast
Survey line et No108, No107 | K20,K21,K22,K24,K26,K16,K18
= +(0.5x10°% 1£(3x10°X
'%) Accuracy Distance)m Distance)m about 1m(DGPS)
= L1 band
3 Frequency 2900-3300MHz 2977MHz (1575, 43RIIH2)
Data 1985AP 2007AP
Recording
| s range 1000m 120m 250m
g B Vertical scale 1/769.23 1/100 1/200(shallow1/100)
S| § [ Recoting | Eiecyic discharge | Electic disch Thermal
3| & paper ectric discharge | Electric discharge ermal
% _ Accuracy +(0.1+depthx1/1000)m | =(0.03+depth=1/1000)m =+(0.03+depthx1/1000)m
w §_o_§ Frequency 28kHz 200kHz 200kHz
B <
c®9 o o o
g 5 Beam angle 20 6 6
Data 1985SP 2007SP
Digital method
Analog method ; ;
Method . . Multi channel reflection
Single channel reflection (12 channels)
Sparker Electromagnetic induction
o . NE-17D NE-19C
8 Transmitter Electrode Electrode AA300
2 amount.12cotinued | amount:50cotinued
g Piezoelectric element of vibration
S Receiver Single channel Single channel 12 channels interval : 2.5m
g (40 elements) (25 elements) 4 elements/1 channel
3 Depth range 400m 200m 300m and,450m
Transmission energy 2450 J 360 J 200J
Band pass filter 120-1000Hz 500-2000Hz 300-1800Hz
Resolution 2-4m m 0.5m
Shot interval 5m m 1.25m
Vertical exaggeration 15 6 6
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+1m Th 5.

3. BEERERAOEEOERME - thEOBME

AL DX RUFR T b % FEBH B L Pa eI (2 RRE
WAIEA Y, 2o hicinREo%s i, HmawvwoRF
W Ui/ WD © 75 2 PRREBHER 13 & DR H 01T
% (Fig. . iREEEEERICIEHE —RoroKkE (B - &
B 2007) oL, GiEEREEIERL TBD, 123
FERRICIR » T/KER 20 m £ TRERICECHIEEZ
R o, BRI 7 B i HIRPE S 0%
FAREREL T3, 7KZER 80 m % THEURICE A 72 HFIEHIE
DR L TV A, EHIE 3RS L O I -
THELBL - TV EY, BEEESEES N TH B0
T, JKEER 100 m LLE OS5 ZERR 13 AL B -FEPE T [a)
JEEI L, Wigin 2 mEEE 23 5.
AHHEOHE Ic > W, FNE (2005) 13, il
BREMERFICE D D g (~RARETH), CE (it~
TEREET, B g (P~ AR RO A B

GEFTHD) ITX9y L TH D, Mg RSN 3 EBHIBE S TE
L, T o]tlhg% NE-SW Al oliEificiEahn s &
LCTWa, REBFEHIEIE, Cho@EEtiiolirhEz %
XU 2B FEMRIEE TRE L EHEESN TV S
(Kato et al., 2008; Sakai et al, 2008). AWfZETIE, F
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Fig. 2. Bathymetric and seismic profiles before and after the 2007 Noto Hanto earthquake along the Line L.

(A)Bathymetric profile before and after the earthquake.
(B) Seismic profile acquired in 1985.

(C) Seismic profile acquired in 2007.

The base of the layer A (Holocene sediments) shows bm

of vertical displacement along the fault. At the break

point, 300 m north of the fault, about a 0.7 m of upheaval was found after the 2007 Noto Hanto earthquake.
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Fig. 3. Bathymetric and seismic profiles before and after the 2007 Noto Hanto earthquake along the Line II.

(A) Bathymetric profile before and after the earthquake.

(B) Seismic profile acquired in 1985.
(C) Seismic profile acquired in 2007.

The base of the layer A (Holocene sediments) shows 4 m of vertical displacement along the fault. At the break
point over the fault, about a 0.6 m of upheaval was found after the 2007 Noto Hanto earthquake.
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Fig. 4. Bathymetric and seismic profiles before and after the 2007 Noto Hanto earthquake along the Line III.

(A) Bathymetric profile before and after the earthquake.

(B) Seismic profile acquired in 1985.
(C) Seismic profile acquired in 2007.

Upper Pleistocene (layer Bl) along the main fault is not deformed. A branch fault, 50 m south of the main fault,
deformed the layer A (Holocene sediments). The base of the layer A shows 2m vertical displacement along the

fault.
earthquake.

SR Akm FEEBT 05 m LINOEE &8 5. £72, i
JESHITE D GRS 2> S ALMHKY 1 km XTI 35K 0.2
m FEEE DR STz,

4.3 AFRIIAVOMFEZE) (No. 106 - K22)

(1) e (Fig. 4-B, O

1985SP (No. 106) IckiuiE, dficwttbans D
[EPAANART o 2 WifE (M 28.9 f120) AR N T
B0, 2007SP (K22) ic X niF, £oliE Lo Bl @AY
ABICRAELSEEGE» SV, LarLl, $50m
P GUIAES 5.8 1) @ A J& M D RN AT 23538
51, ABEIKIC 2m EEOILE T DA HEFE S 1
5. F7, SoICHAD D EREDZI GRS 5.1 1)
b ABNHOKBEICOShBEADHGS NS,

At the break point at this branch fault, about a 0.4m upheaval was found after the 2007 Noto Hanto
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(A) Bathymetric profile before and after the earthquake.
(B) Seismic profile acquired in 1985.

(C) Seismic profile acquired in 2007.
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Bathymetric and seismic profiles before and after the 2007 Noto Hanto earthquake along the Line IV.

Upper Pleistocene (layer Bl) along the fault is not deformed. A branch fault, 250 m east of the main fault,
deformed the layer A (Holocene sediments). The base of the layer A shows 2m vertical displacement along the

fault.
earthquake.
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Fig. 6. Distribution of coseismic crustal movement associated with the 2007 Noto Hanto earthquake.
Onshore crustal movement is after Nohara et al. (2007).
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Table 2. Activity of the submarine active fault in the Holocene time.

Line 2007 _ Vertical Number of
s displacement of
coseismic earthquake .
Before - the base of ) Calculated interval
After Eq. vertical events in
Ea. (2007) |displacement* Holocene Holocene
(1985) sediments**
(m) (year)
7 1,700
I No.108 K20 0.7£0.1m 5+0.5m (6~9) (1.300~2.000)
7 1,700
I No.107 K21 0.6£0.1m 4+0.5m (5~9) (1.300~2.400)
5 2,400
m | No.106 K22 0.4+0.25m 2+0.5m (2~17) (700~6,000)
5 2,400
v No.4 K24 0.4+0.25m 2+0.5m (2~17) (700~6,000)

* Coseismic displacement was obtained from the bathymetric change observed by echo sounding.
** Base of the layer A corresponds to the basal horizon of Holocene. The age is assumend to be 12 kyr after Chappell (1994).
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