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I. Introduction

Mercury is a metal whose form is changed in the natural environments. In the natural environments,
gaseous elemental mercury is naturally released from volcanic activity. Mercury is also
anthropogenically released from gold mining, industrial activities, and so on. The released mercury is
finally transported to the stable reservoir, like marine sediment.

Anthropogenic activities caused recognizable change in aquatic environments during several
decades. Heavy metals were widely spread to aquatic environments as pollutants, which is originated
from anthropogenic activities. In Japan, during the period of high economic growth, the released
pollutants caused serious diseases such as Itai-1tai disease caused by cadmium, original Minamata
disease and Niigata Minamata disease caused by mercury. Especially, mercury is known to cause
Minamata disease, which is the first disease that was caused via the food chain by the environmental
pollution. Since Minamata disease, the balance between environmental conservation and economic
growth is considered to be important all over the world.

Mercury is introduced into aquatic environments by atmospheric deposition, weathering of rocks,
and human activities and is also ecologically important because of its accumulation and toxicity
(Nurberg, 1984). Mercury is ‘“biomagnified” at all levels of aquatic food chains, where its
bioaccumulation from water is more akin to that of hydrophobic organic compounds than inorganic
metal ions. Mercury is concentrated roughly million times between water and piscivorous fish (Mason
and Reinfelder, 1996). In aquatic environment, mercury normally exists at very low concentration
levels, but can be toxic by biomagnification for aquatic organism. Therefore, it is important to
investigate the distribution and the behavior of mercury even if its concentration levels in aquatic
environment are low.

In this study, | investigated the distributions and behaviors of mercury in sediments of Tohoku
coastal areas and Otsuchi Bay, where heavy metal might be bought via transportation from terrestrial
areas and/or resuspension of the coastal sediments by tsunami in March 2011.

1. Sampling and Methods

Sediment samples were collected by R/V Shinsei Maru during KS-14-19 cruise (October 09-15
2014) and KS-15-12 cruise (September 29-October 04 2015). Moreover, surface sediments of Otsuchi
Bay were collected using Smith-Mclntyre bottom sampler onboard the research boat, Grand Maille in
July 2013, September 2013, November 2013, January 2014, and March 2014. The collected sediment
core was cut every 1 cm into even slices, then each sample was preserved in a polyethylene bag and
frozen immediately. The collected surface sediments of Otsuchi Bay were also preserved in
polyethylene bags, frozen and brought back to the laboratory.

Sediment samples were analyzed by using the mercury analyzer, Mercury/MA-3000 (Nippon



Instrument Corp). Each sample (100 — 200 mg) were placed into the ceramic sample boat after thawed.
Concentrations of the mercury in the sediments were determined by using the heat-vaporization
method.

I11. Results and Discussion

Total mercury concentrations of surface sediments in Otsuchi Bay were ranged 22.4-116 ppb (mean,
52.5 ppb). Total mercury concentrations in the surface sediments of the Touhoku coastal area were in
the range 14.8-60.8 ppb (mean, 32.0 ppb). Vertical distributions of total mercury were obtained at
Touhoku coastal area, where the highest concentration of total mercury was found at the surface, and
the concentrations were decreased with depth from 10 cm deep. Moreover, the mercury
concentrations were decreased with distance from the land, which may indicate anthropogenic
influence. The total mercury to aluminum ratios in surface sediments at Otsuchi Bay were higher than
that crustal aboundance.

From the results of this study, mercury concentrations of sediments in Touhoku coastal area and
Otsuchi Bay are less affected by anthropogenic activities compared with those in other areas. In this
study, some signatures of anthropogenic mercury, which is transported from land to the offshore by
tsunami were found. However, it seemed that newly transported lithogenic particles could dilute the
mercury concentration in the surface offshore sediments.
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