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Characteristics of tsunami origin sediments sampled from Hirota and Toni bay around the
Sanriku coast, Japan.
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Influence of the 2011 Tohoku tsunami to the surface sediments on the Sendai shelf
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Tsunami by the 2011 off the Pacific Coast of Tohoku Earthquake brought significant damage along the northeastern Japa
coast. We conducted a marine survey cruise (KT-11-17) to clarify the influence of earthquake/tsunami to sea bottom environ
ments, off Sanriku, northeastern Japan, July-August, 2011. As the results, we found the 2011 earthquake- and/or tsunami-induc
turbidites at 13 sites from outer shelf to trench slope off Sanriku. At two sites from slope (893 m and 1446 m in water depth), the
turbidites have sharp erosional bases, and upward-fining graded structures started from very fine sand-coarse silt.

The surface layer of the turbidite mud at the shallower site (893 m) includes the major foraminiferal species in the outer
shelf (Uvigerinella glabraand Elphidium clavatuny. The possibility of inflow from outer shelf to the site by earthquake- and/or
tsunami-induced turbidity currents is inferred from the benthic foraminiferal assemblages. The Basal sands of the turbidite at th
deeper site (1446 m) include abunddakayanagia delicatand the turbidite mud include abund&Stainforthia aperturaBoth
species are reported by previous studies on living benthic foraminifera off Sendai as dominant species in water depth 550 m
900 m. It is suggested that the sediment was transported from several-hundred meters shallower water depth than the site.
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Tsunami deposits consist of well-sorted fine sand intercalating with non-marine black organic mud. It is difficult to reveal
a transport direction of the deposit if the deposit showed no sedimentary fabrics,such as ripples. The proxy of anisotropy o
magnetic susceptibility (AMS) appears to be a promising tool for the study of flow fabrics in recent-tsunami deposits such as
Sumatra tsunami (Wassmer et al. 2010). The AMS fabric might allow us to reconstruct transport directions of unconsolidatec
tsunami sediments during emplacement because AMS provides a cryptic alignment of ferromagnetic and paramagnetic mineral
Such cryptic minerals, such as magnetite or phyllosilicate minerals, would behave as a different emplacement mode in a differer
hydrodynamic condition. In the AMS fabrics of volcanic rocks, there are large discrepancies between the magnetic lineatior
and the framework-forming silicate linear fabric. This suggests that the uncorroborated use of bulk AMS to detect flow fabric
in tsunami deposits has risks. In this article, we show that the anisotropy of anhysteretic remanent magnetization (AARM) may
resolve the difficulties. The combination of inundation eye-witness, SEM, AMS, and AARM confirms the flow pattern of recent-
and paleo-tsunami deposits from the geoslicer sampleing at Rikuzen-Takata city, Japan during 2011, 11th March Tohoku tsunan
We determined if the sandy deposits are of tsunami from these magnetic anisotropies.
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In this paper we describe the sedimentary characteristics of the 2011 Tohoku ? Oki tsunami deposit in Matsukawaura
Fukushima Perfecture, Japan. Matsukawaura is paddy field lowland with a 1.5 km wide of semi-enclosed lagoon. This stud)
area provides opportunity to examine the effects of lagoon for tsunami deposition on the coastal lowland behind a lagoon. Tote
of eleven sites along a transect were examined and sampled for thickness, and sedimentary analysis (grain size, mineralogy &
foraminifera analysis). Thickness of the deposits is ranging from 8 to 26 cm and showing a fining landward trend. The deposit:
are mainly composed of well sorted to poorly sorted of coarse to very fine sand which covered by mud layer. Medium to fine
sand dominated the deposits and is nearly similar with lagoon grain size. The foraminiferal assemblages in the tsunami depos
dominated by lagoonal ? intertidal species (Elphidium Matsukawauraense, Ammonia tepida, and Rotalia beccarri). The minere
composition of the tsunami and lagoon deposits was almost similar, with only the percentage of each mineral differing betweel
types of deposits. Based on the sedimentary structure, settling out of sediment from suspension was the dominant process
deposition. Our observations and analyses suggest that lagoon was the main source of the deposits. Our results indicating that
depositional characteristics of the 2011 Tohoku-Oki tsunami appeared to have been affected mainly by local effect. The finding
of our study are of considerable importance in interpreting paleotsunamis in coastal lowland behind lagoon.

O O 000 : the 2011 Tohoku-Oki tsunami deposit, Matsukawaura, Lagoon, Grain size, Mineralogy, Foraminifera
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The distribution of benthonic foraminifera in paleo-tsunamis sediments on Ishigaki is-
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In the last 250 years, the Ryukyu subduction zone had no known thrust earthquakes with8\0wBecause of the lack of
large thrust earthquakes, a common idea that the Ryukryu trench is unlocked was commonly accepted. However, a large tsuna
struck Ishigaki and Miyako islands with the wave height of up to 30-35 m in 1771.The source of this earthquake was suggeste:
to be a tsunami earthquake with Mw=8.0 that occurred near the trench axis (Nakamura, 2009). In addition, slow-slip events a
depths of 30km (Heki and Kataoka, 2009) and very-low frequency earthquakes at shallow depths near the trench axis (Ando ¢
al., 2012) have been identified in the western Ryukyu trench. These findings suggest that the Ryukyu subduction zone should |
locked and has the potential to generate large thrust earthquakes.

In order to estimate the size and recurrence intervals of paleotsunamis along the western Ryukyu trench, the excavatic
surveys of the deposits at 6 sites in Ishigaki Island was undertaken on November 2011, October 2012 and February 2013. Tt
excavated sites are located on the lower Holocene marine terraces and implemented using a geoslicer or backhoes. According
the results of stratigraphy and C14 dating data, two tsunami events ( 1771 and one between 8 C. and 11C.) in this island we
identified. Furthermore, comparing with shallow beach sand, the deep ocean benthonic foraminifera were found in the tsunan
deposits and the value of deep/shallow species ratio were much higher than the sediments without tsunami events. Based on thi
results, through the analysis of benthonic foraminifera in the deposits could gain information on sediment source and deposition:
style. In addition, it also could provide more reliable evidence for the tsunami identification.

O O O 0O 0O : tsunami deposits, benthonic foraminifera, Ryukyu trench, 1771
Keywords: tsunami deposits, benthonic foraminifera, Ryukyu trench, 1771
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