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Age and displacement of the latest seismic event of Shiroko-Noma fault,
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Abstract: The age and displacement of the latest seismic event of the Shiroko-Noma fault in Ise Bay are
refined by integrating the shallow high-resolution seismic reflection survey, boomer multi-channel
seismic reflection survey, gravity survey, and 36-m-long and 65-m-long boring cores with radiocarbon
dating. The gravity survey revealed regional basement topography that deepens toward the north, and
different characteristics of basal topography from east to west along the fault. The shallow, high-
resolution seismic survey and radiocarbon dating indicate that the latest seismic event occurred at
9-8 ka. The vertical displacement due to this event is about 2.6 m in the eastern part of the fault. The
western part of the fault shows larger vertical displacement, especially in the section between 136°38'E
and 136°40'E, where it reaches more than 5 m. The previously-reported seismic sections indicate that the
vertical displacement of the basement in the western part is twice greater than that in the eastern part,
and this trend is concordant to the displacement during the latest seismic event. The displacement due to
the latest seismic event in the western part, as revealed by the seismic sections, is greater than that
estimated from the length of the fault. Interlocking with other faults and more events may have occurred
during the Holocene to explain the displacement in the western part but no evidence for this was
obtained. Further research is needed for constraining the connection and the tectonics relationships to
the western region.
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Table 1. Vertical displacement estimated for each seismic reflection section along the Shiroko-Noma fault.

A% |GL1 SL5 CL3 AL3 SL6 CL4 SL7 GL2 SLs8
Zhigm)| 25 24 27 4 37 44 32 5.1 45
H#® |CL5 SL9 AL4 CL6 GL3 GL4 GL5 CK5 CK4
ZhigEm)| 46 2.1 34 35 2.8 3.1 2.6 24 0.8
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Fig. 1. Geological map around the Ise Bay. Geology on land and active faults on sea floor are based on
Makimoto et al. (2004), Mizuno et al. (2009) and Nishioka et al. (2010).
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Fig. 2. Location map of the seismic survey lines and boring sites. Thin lines indicate the seismic reflection survey lines. Thick lines
indicate the location of the cross-sections illustrated in this report. Geology on land and active faults on sea floor are based
on Mizuno ef al. (2009).
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Fig. 3. Bouguer anomaly of the study area. (a) Red dots indicate the location of gravity stations used for this analysis. (b)
Bouguer anomaly calculated with a reduced density of 2.3 g/cm’. (c) Regional trend of the Bouguer anomaly. Black

crosses represent the boring sites and basement exposing locations (d) Residual Bouguer anomaly obtained by
deducting the regional trend (c) from the original Bouguer anomaly (b).
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Fig. 4. Relationship between the elevation of the basement and the residual Bouguer anomaly at the boring site or
basement exposure. The red line represents the relationship between the elevation of the basement and the
residual Bouguer anomaly by using the least square method.
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Fig. 5. Gravity basement map obtained using the relationship between the elevation of the basement and the residual Bouguer
anomaly (Fig. 4) based on the residual Bouguer anomaly map (Fig. 3d).

105



Elevation of the basement top (m)

epg Bz - Ok MR - KR EOBES - K ot - ®)I BE - KRR RHE - SO R - BR T

—-200

-400

-600

-800

-1000

-1200

-1400

-1600

-1800

—-2000

West part (< 136°42'E)

— East part (>136°42'E)

-5 0 5 10 15 20
Distance from tip of Shiroko—Noma Fault (km)

Fol. AT EHWIEIET2ENEFEHOHEE LR FEESE T 7 7 AL, A —EFHFEOME FL—2
S (x=0km) &L, mAL Mo SR 27 7 AL, B 136 425 XV EMO T e T 7 A Vi
TR, WAL 136 FE 42 3 LV RO T 0 7 7 A V2 FHR TR BREEIIEMA T 07 7 A v ORI O4ufl
TOMERHEZFRT.

Fig. 6. N-S profiles of the basement surface across the Shiroko-Noma fault. The origin (x=0 km) is set to the surface trace of
Shiroko-Noma fault. The red and blue profiles indicate western (<136°42'E) and eastern (> 136°42'E) profiles, respectively.
The black arrowhead represents the uplift on the north side of the western profile (red line).
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Fig. 8. Typical N-S high resolution seismic sections in the eastern part of the Shiroko-Noma fault. Vertical
emphasis = 50. (a) Line GL5. (b) Interpretation of (a). (c) Line CKS. (d) Interpretation of (c). (e)
Line CKA4. (f) Interpretation of (e). See Fig. 7 for legend of cross sections.
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Fig. 11. Correlation between seismic sections and columnar sections and dating (Amano et al., 2020). (a) Line AL3
(high resolution reflection survey). (b) Line 3-egl7 (multi-channel reflection survey). See Fig. 7 for legend

of colored lines. The R horizon approximates the seafloor at the time of the latest seismic activity.

111



PRE 2 UK BER - Kb M- KOS I B - KRE ROHE - SOA R WA =

PAE . N
@ Al
He A2 A A
|
& A3
B1 B1 B
B2
. B2
8| B3 C
=
B B4
C1
=y B3
= Q2

F12 K. [ — B EEE B O JE R X 5y O %K.

Fig. 12. Comparison of the stratigraphic classification around the Shiroko-Noma fault.
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B3 . moyMERERCA I E I & D BTN AMEOMK. (a) GLI. (b) SL5. (¢) CL3. (d) SL6. (e)
CL4. (f) SL7. (g) GL2. (h) SL8. (i) CL5. (j) SL9. (k) CL6. (I) GL3. (m)) GL4. #oD
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Fig. 13. Interpretations of the vertical displacement based on the high-resolution seismic sections. (a)Line GL1. (b)
Line SL5. (c)Line CL3. (d)Line SL6. (e) Line CL4. (f) Line SL7. (g) Line GL2. (h) Line SL8. (i) Line
CLS5. (j) Line SL9. (k) Line CL6. (1) Line GL3. (m) Line GL4. See Fig. 7 for legend of colored lines. Green
lines: Alternative interpretations of the vertical displacement based on the upper boundary of B unit.

113



epg Bz - Ok MR - KR EOBES - K ot - ®)I BE - KRR RHE - SO R - BR T

10 -S4 FERHED(2013) |
— " " N 7 7 U
— = N~ N T L
£
m|m+|| 6
=l
P s PEER <—— EFEf
fo
i
4
L6
3 b
e \I-\
K
2 GL3 — \\CS
: \ cKa |
)
0 | | | | | | | | | |
136°35’ 38’ 40’ 42’ 45’

g (RAE)

#1141, P — kR o LAV RSN, BIUATSRIBOEM RSV 2R L, £ LoRENTR
o PR/METHD Z & a7

Fig. 14. Spatial distribution of vertical displacement of Shiroko-Noma fault. The black squares indicate the estimated
values of the displacement. The arrows above the squares indicate that the values are the minimum.
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