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Synopsis

The ecosystem in Miyako Bay was greatly damaged by the tsunami generated by the
"2011 Tohoku Earthquake off the Pacific coast". To provide background information for the
future restoration of ecosystems, we studied the process of restoration of sediment conditions and
eelgrass (Zostera marina), which is one of the foundation species of this bay ecosystem. The head
of the bay was divided into three zones (Z1, Z2, and Z3) based on the suitability for eclgrass, and
evaluated using the results of the first measurement in February 2012. Z3 contained medium sand
sediment that was suitable for eelgrass mixed with sediments of coarse sandy gravels. The spatial
distribution of suitable sediments in Z3 could not be determined due to the lack of sampling
points. Furthermore, we did not estimate the spatial distribution of eelgrass. In the second
measurement, we aimed to understand the detailed spatial distribution of sediments and eelgrass
in the head of the bay.

Field measurements were carried out at the head of the bay in October, 2012. Sediments
were collected at 120 stations, where eelgrass had grown prior to the tsunami, and their particle-
size distribution was measured. The distribution of eelgrass was also determined. In addition, the
transport path of eelgrass seeds was examined using a numerical model. The stations were divided
into six groups by particle-size distribution. The spatial distribution of each group clearly showed
the detailed sediment condition in Z3. Eelgrass grew densely behind a breakwater in Takahama
Area, Miyako Port, and a cape on the east coast. The results of numerical simulation showed that
the existing eelgrass was located in the upstream of the residual current. The relationship between
residual current and location of the existing eelgrass indicated that seeds of eclgrass could be

transported from the existing eelgrass to Z3, which is devoid of eelgrass.

Key Words: the Great East Japan Earthquake, tsunami, restoration, Zostera marina, sediment,

particle-size distribution, Miyako bay
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No | Grain size (um)) log (Grain size)| No | Grain size (um)) log (Grain size)| No | Grain size (um)| log (Grain size)
1 1.0 0.00 21 15.2 1.18 41 229.1 2.36
2 1.2 0.06 22 17.4 1.24 42 262.4 2.42
3 1.3 0.12 23 19.9 1.30 43 300.5 2.48
4 1.5 0.18 24 22.8 1.36 44 344.2 2.54
5 1.7 0.24 25 26.1 1.42 45 394.2 2.60
6 2.0 0.30 26 29.9 1.48 46 451.6 2.65
7 2.3 0.36 27 34.3 1.53 47 517.2 2.71
8 2.6 0.41 28 39.2 1.59 48 592.4 2.77
9 3.0 0.47 29 44.9 1.65 49 678.5 2.83
10 34 0.53 30 51.5 1.71 50 777.1 2.89
11 3.9 0.59 31 59.0 1.77 51 890.1 2.95
12 4.5 0.65 32 67.5 1.83 52 1019.5 3.01
13 5.1 0.71 33 77.3 1.89 53 1167.7 3.07
14 5.9 0.77 34 88.6 1.95 54 1337.5 3.13
15 6.7 0.83 35 101.5 2.01 55 1531.9 3.19
16 7.7 0.89 36 116.2 2.07 56 1754.6 3.24
17 8.8 0.95 37 133.1 2.12 57 2009.7 3.30
18 10.1 1.00 38 152.5 2.18 58 2301.8 3.36
19 11.6 1.06 39 174.6 2.24 59 2636.5 342
20 13.2 1.12 40 200.0 2.30 60 3000.0 3.48
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