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Detailed topographic measurement and "“C dating for the marine terraces in the
Kenbutsu coast, the southern part of the Boso Peninsula, central Japan
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Abstract: Monitoring the erosion process of rocky shoreline topography is important to evaluate the
erosional effect on the coastal geomorphological evolution quantitatively. Such evaluation is a key to
reconstruct the history of paleoearthquake in the Boso Peninsula. To obtain the basic data of rocky
coastal topography, we conducted detailed measurement by ground based 3D laser scanning and
sounding in the Kenbutsu coast where two levels of marine terrace were identified, and made DTM
(Digital Terrain Model) with resolution of 0.05 m mesh size. From elevation data of DTM and 5 samples
of "*C age, we discussed the emergent process of marine terraces with respect to the 1923 Taisho Kanto
earthquake and the 1703 Genroku Kanto earthquake. Two kinds of paleoshoreline indicator as emerged
shoreline topography and uplifted sessile assemblage are observed in each level of marine terraces, but
only the latter can be correlated with the historical earthquakes due to the “C ages and its height
distribution.
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Table 1. "*C dating result.

5% conventional calendar age
location sample name altitude (m) species “c age 9 lab. Code
(%o) 20
(yr BP)
L1 1.7 Pomatoleios kraussii -2.4 410 + 30 AD 1839 - post 1950 Beta-312403
. AD 1766 - 1785
Lower terrace L2 1.6 Crassostrea gigas -0.7 430 = 40 AD 1804 - post 1950 Beta-293997
L3 1.0 Pomatoleios kraussii -3.5 440 + 30 AD 1819 - post 1950 Beta-312405
HA1 4.3 Pomatoleios kraussii -0.2 550 + 30 AD 1678 - 1870 Beta-312402
Higher terrace
H2 4.3 Crassostrea gigas +2.3 570 + 40 AD 1656 - 1876 Beta-293996

%1 .

AT I DAL

Usami et al. (2013).

140°

141°

BEHNIFEEIED (2013) 12K DB HEOERONE Z T,

Fig. 1. Location map of the surveyed area. Stars represent the epicenter of historical earthquakes after
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Fig. 2. Working scene of detailed measurement in the Kenbutsu Coast.
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Fig. 3. Survey area of detailed measurement. Yellow frame encloses whole of survey area including
sounding. Light blue frame encloses rough scanning area by ground based 3D laser scanner.
Purple frame encloses detailed scanning area by ground based 3D laser scanner. Base map is
Google Earth.
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Fig. 4. Working scene of detailed scanning by ground based 3D laser scanner.
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Fig. 5. Working scene of sounding using radio-control boat.
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Fig. 8. Bird-eye’s view visualized by hybrid DTM using ELSAMAP. Z axis 1.5 times emphasis.
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12



AR B PR AR\ 2 8 1 D R MO & AR E

5510 [, HORHERET i o JIFRAL .

Fig. 10. Position of survey lines for topographic cross section.
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on the topographic cross sections indicate the retreat point of the wave-cut notch or the inner edge of wave-cut
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Fig. 12. Topographic cross sections (B-line). Left side of the figure turns to WSW.
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Fig. 13. Present littoral wave-cut topography (a) and sessile assemblage (b).
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Fig. 14. Uplifted sessile assemblage related to the 1923 Taisho Kanto Earthquake (a) and
its zoom up photo (b). Photography direction is represented in Fig. 9.
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Fig. 15. Position of uplifted sessile assemblage related to the 1703 Genroku Kanto
Earthquake (a) and its zoom up photo (b). Photography direction is represented
in Fig. 9.
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OxCal v4.2.3 Bronk Ramsey (2013); r:5 Marine13 marine curve (Reimer et al 2013
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Fig. 16. Calibration result of *C ages and correlation with historical earthquakes, using OxCal ver. 4.2.

F17 K. EEINIAEIZ AT 2 Bl . HWL : High Water Level (Fififiz L~L).
Fig. 17. Wave-cut topography formed around present high water level (HWL).

37

2000



i
H
b
i

Bti— - NEFEER - AEIAE

H18M. DIM 7 — 4 M OAER L fiilo T e Y= va v~y oy (ER-ER, 2014 &%),
a:3D 7V H THN LIS RHUER (130723% &% 50em). b : RGB EIg 248 L7kk+. ¢
WHABRIELY 2m SWIHEOHEOKT. d: WERARELY 1 mEWGEEOHEOT.

Fig. 18. Projection mapping of solid topographic model based on DTM data (revised from Shibahara and Shishikura,
2014). a: Solid topographic model made by 3D printer. Approximately 50 cm square. b: Projection scene of
RGB image. ¢: Simulation of sea level change in the case of 2 m higher than present. d: Simulation of sea level
change in the case of 1 m lower than present.
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