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Abstract

The road slope on a coastal terrace on the east side of Matsukawaura-Ohhashi collapsed during the 2021 Fukushima
Offshore Earthquake (February 13, 2021, magnitude M7.3) where the west side also collapsed in the 2011 off the
Pacific coast of Tohoku Earthquake. Many microorganisms were found to be habitable due to the color change from
light brown to dark brown on the collapsed surface. In this study, some rocks were sampled from the collapsed
surface and other surfaces and investigated their microstructures and element maps. The existence of the sulfur
compound was observed in brown parts of collapsed surface. This means that many prokaryotes inhabit the place.
Therefore, we obtained a standpoint that a microbe was more likely to affect collapse. Additionally, we investigated
the relationship between damage to housing and slope conditions in Shinchi Town, where housing was damaged
during the earthquake. Coincidentally, we encountered the 2021 Miyagi Offshore Earthquake (March 20, M6.9)
during the field investigations, so that we also investigated the state of damage at Shiogama, We report the findings

of the additional field survey.

Key words: 2021 Fukushima Offshore Earthquake, 2021 Miyagi Offshore Earthquake, Slope damage,
Matsukawaura, Shinchi Town, Shiogama
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Fig. 1 Collapse points around the Matsukawaura-Ohhashi (Source by Geographical Survey Inst. Map).
Site @ East collapsed point of the Matsukawaura-Ohhashi in the 2021 Fukushima Offshore Earthquake.
Site @ West collapsed points of the Matsukawaura-Ohhashi in the 2011 Great East Japan Earthquake.
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Photo 1 Collapse points around the Matsukawaura-Ohhashi from East side view (Photo. taken March 20, 2021).
Site @ East collapsed point of the Matsukawaura-Ohhashi in the 2021 Fukushima Offshore Earthquake.
Site @ West collapsed points of the Matsukawaura-Ohhashi in the 2011 Great East Japan Earthquake.
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Photo 2 Site @: Full view of East side at the Matsukawaura— Photo 3 Close up of photo 2.
Ohhashi point.
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Photo 4 Site @: Full view of West side at the Matsukawaura- Photo 5 Close up photo 4.
Ohhashi point.
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Photo 6 Collapsed by the Great East Japan Earthquake. Photo 7 Present status in 2021.
(Courtesy by Prof. Noda with Nagoya Univ.) The brown part disappears after ten years.

f1o8icem
i

Y2 MRS PNy T O 23 B I S g e
FIE : (@% % v 7 &0 1/50,000 M9 5 | (s 41 F I - 9% 45430 5 13)
(b)F%H w7 R0 1/50,000 [#2 59 K | (F0 27 § JufE - B7F1 28330 5 13)
(7% <y 7ED 1/50,000 M5 9 & (R4 F B - 2k 5.10.15715)
() P2 el TV 23 8 20y oh 1 g e S B i ) (2011 F 3 ~ 4 1)
Fig. 2 Around Matskawaura Konjaku map and Simultaneous shooting image after the 2011 Great East Japan Earthquake.
Source: (a) Konjaku map, 1/50,000 “Nakamura” (Surveyed in 1908 - Published in April 30, 1912)
(b) Konjaku map, 1/50,000 “Souma-Nakamura” (Emergency Revised in 1952 - Published in March 30, 1954)
(¢) Konjaku map, 1/50,000 “Souma-Nakamura” (Revised in1992 - Published in Oct., 1, 1993)

(d) Geographical Survey Inst. Map, Orthographic image after the 2011 Great East Japan Earthquake (March to
April, 2011)
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Photo 10 Comparison of EDX analytical results (Brown parts).
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Photo 11 SEM image analysis.
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Photo 13a Shinchi Town, Souma-gun, Fukushima Pref.:
Example of damage to the roof ridge.
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Photo 14 Shinchi Town, Souma-gun, Fukushima Pref.; Minor damage areas (left) and Damaged

areas of the house ridges (right) across the road.
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Photo 13b Shinchi Town, Souma-gun, Fukushima Pref.:
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Photo 15 Comparrson of graveyards damage on the lower area and on the slope top area.
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Fig. 3 Comparison of cut earth slope and response of seismic response analysis of embankment on cut earth slope.
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Fig. 4 Around Atago-Danchi Shinchi Town map.
Source: (a) Konjaku map 1/50,000 “Kakuta” (Surveyed in 1908 - Published in May 30, 1912), () Konjaku map 1/50,000
“Kakuta” (Emergency Revised in 1952 - Published in Dec. 28, 1952), (¢) Konjaku map 1/50,000 “Kakuta”
(Revised in 1977 - Published in Nov., 30, 1978), (d) Geographical Survey Inst. Map (March to April, 2021,
accessed).
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Photo 16 Around Atago-Danchi Shinchi Town (Arial photo).
Source: (a) Geographical Survey Inst. (Arial photo) (taken in May, 30, 1963), (b) Geographical Survey Inst. (Arial
photo) (taken in Jan., 16, 1976), (¢) Geographical Survey Inst. (Arial photo), Orthographic image after the
2011 Great East Japan Earthquake. (May, 24, 2011), (d) Geographical Survey Inst. (Arial photo) (taken in

June, 16, 2017).
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Fig. 5 Sediment disaster warning area designation notification document for Shiogama City (Left) and
Geographycal Survey Inst. Map 2013, 2019 (Right): Red circle is a collapsed point.
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Photo 17 Collapsed point (photo. taken at 18:21, March 20, Photo 18 Anchor hole marks and drain hole marks.
Courtesy by resident ).
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Photo 19 Both sides close up of the mortar sections and rear soils. Photo 20 Upper slope: There is concrete reinforcement.
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