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1. Introduction

Kamaishi in lwate prefecture has been famous for the birthplace of steelworks in Japan, and
has also been developed as an important port of Sanriku fishery. As Sanriku region including
Kamaishi has been hit by huge tsunamis repeatedly, Japanese Government started to construct
a huge breakwater at the bay mouth for the purpose of disaster prevention. It was completed
in 2008, consisting of two parts, north bank 990m and south bank 670m, divided by a narrow
(200m) and shallow (20m) channel between them. The breakwater effectively generates quiet
region in the inner part of the bay and, at the same time, causes some negative impacts on the
marine environment including the generation of poor oxygen waters.

In fact, the oxygen deficient was already reported in the Ofunato Bay, where a huge
breakwater was constructed earlier than in Kamaishi (Miyazawa and Hayakawa,1994). In
addition, even in Kamaishi bay, Inoue (2010) reported a decreasing trend in dissolved oxygen.
The breakwater, at least the top portion of it, has been broken by the huge tsunami waves in
March 2011 which attacked most of the Pacific coast of the eastern Japan. After the tsunami
hit, the marine environment should have been largely changed, particularly in the inner side
of the Bay. It is important to understand the oceanographic condition of the Kamaishi Bay, not
only from the viewpoint of marine science but also of fisheries activities that should be
recovered from the tsunami impacts. The purpose of the present study is to describe the
post-tsunami changes of marine environment in the bay.

2. Study method

A series of oceanographic observations were carried out in the bay basically in every two
months in order to understand the seasonal changes including the differences between the
stratified period and mixing seasons. Observation items are current measurements with
GPS-tracked drifters and ADCP, and water quality such as temperature, salinity and the
dissolved oxygen measured with Rinko-profiler. Historical data provided by the lwate
Prefectural Fisheries Research Center, and by Inoue (2010) are also used in the analysis.

3. Result and Discussion

Figure 1 shows a time series of the dissolved oxygen (DO) in the bay over the last 30 years.
The lowest values of DO in the stratified seasons at the selected stations in the central region
of the Bay (right panel) are plotted in the left panel. A clear decreasing trend is observed for
the period until 2009 (H21) since the beginning stage of the breakwater construction. After



2011(H23), namely after the tsunami hit, on the other hand, there seems to be a recovering
trend. In terms of water circulation in the bay, Figure 2 shows trajectories of GPS-tracked
drifter deployed in September 2009 (left) and in 2011 (right), respectively. The tracks reflects
the currents at the layer of 30m, as the depth of the drogue was set at 30m. The current at the
30m seems rather stagnant in 2009, before the tsunami, while that in 2011 shows a continuous
flows during the observation period. Analysis of the cross section of temperature, salinity and
DO suggests that, after the tsunami, the water in the inner bay has been more influenced by
the condition of the outer bay in comparison with that before the tsunami.
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Figurel DO’s minimum value at stratified period change over the year (left)
Observation point (right)
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Figure2 Trajectories of GPS-tracked drfter with the drogue depth at 30m
left : 2009/9/11(8:45~11:55) right:2011/9/15(9:05~11:55)
(A :point of deployment m:buoy’s position at 11:55)
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