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Abstract: Two days after the 2011 off the Pacific coast of Tohoku Earthquake (Mw 9.0), we observed
undisturbed tsunami deposit along the Hasunuma coast, Chiba Prefecture, East Japan. This article
describes the 1) characteristic bedforms of the tsunami deposit and 2) coast-normal change of the
depositional facies of the tsunami deposit in hundred- to kilo-meter scale. Large volume of deposits was
eroded from the coastal area and transported inland by the tsunami. Similar to many previous studies,
the tsunami deposit shows a gross landward thinning and fining trend. Bedforms characterizing the
tsunami deposit are ripples with various size and shape. Many of them are current ripples with a
wavelength ranging from several cm to 10 cm, and suggest a uni-directional current. Barchan ripples are
also commonly observed on the tsunami deposit. These type and size of the bedforms reflect the
hydraulic features of the flow forming the tsunami deposit including flow speed, direction, duration, and
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sediment transport rate.
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Fig. 1. Index map. Modified from 1/25,000-scale topographic map of Geogr. Surv. Inst., “Kido”. Numerals
indicate the locations where the pictures in figures 2 to 12 were taken.
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Fig. 2. Eroded road by tsunami on the Hasunuma coast. The tsunami overwash tilted the windbreak forests landward and blew inside
out the asphalt paved road. Ripples on the tsunami sand sheet show a landward current direction.

i

F3M. BIRbAR & ERRIC L S 2 E B HERTY (2011/3/13). AKX, BIROARPICHEE CHR L E & B ERE

Ticar s ) — R ERENLARY, K CEL KR (2011/6121). ABICHR 22 HZIZFa vk~
LCW5b. BEOATNIE. VEURTANANS., HFITKEWS O THRER

Fig. 3. Tsunami deposit covering the paved road and windbreak 10 cm.

forest. Tsunami deposit thickly formed along the edge of Fig. 4. Tsunami deposit with concentrated shells in the windbreak
the road. It consists mainly of fragmented concrete wall, forest. White colored marine shells (dominated by Meretrix
sand and gravel. The coast is to the right of the figure. lamarckii and Pseudocardium sachalinense) are

concentrated on the gravelly sand sheet. Maximum length
of the shells is ~10 cm.
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Fig. 5. Rippled sand sheet by tsunami up-flow formed on the paved central reservation of the road (~400 m
inland from the coast). Current ripples with straight crest line (center of the picture), linguoid current
ripples (left side of the picture) and barchan ripples (right side of the picture) are visible. Maximum
wavelength of the current ripples is ~10 cm. Reproduced from the Home page of the Active Fault and
Earthquake Research Center.
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Fig. 6. Rippled tsunami sand bed on the sidewalk. The tsunami overflowed from the irrigation channel
formed the ripples with a radial pattern. Clinometer on the tsunami sand is 10 cm long.
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Fig. 7. Current ripples on the tsunami deposit. Mud drape covers the tsunami sand sheet. Ripples show a seaward
current direction. Inundation depth was ~70 cm at this site (~500 m inland from the coast).
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Fig. 8. Tsunami deposit varnishing the paved road about 700 m from the coast. The deposit
consists of muddy fine sand, less than several mm in thickness. (Landward view).
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Fig. 9. Inundation limit of the tsunami marked by concentrated plant debris with marine derived fish.

(Seaward view).
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Fig. 10. Schematic coast-normal section of tsunami deposit. Numerals suggest approximate locations
where the pictures in figures 2 to 9 were taken.
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Fig. 11. Dunes and Barchans on the tsunami sand bed. B: Barchans. D: Dunes.
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Fig. 12. Tsunami sand bed in the windbreak forest (about three weeks after the tsunami). A: Rippled tsunami deposit composed of well
sorted fine sand (10-14 cm in thickness). Ripples are becoming indistinct due to the weathering. Scale bar is 1 meter long. B:
Cross section of the tsunami deposit (near the scale bar in the Fig. 12A). Parallel laminations and low-angle cross laminations
are visible in the lower to middle part of the tsunami deposit. Ripple laminations mark the upper part of the deposit.
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