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The present work comprises the study of mercury spatial distribution in bottom sediments of
Kagoshima Bay in order to estimate the impact of submarine hydrothermal vents located in
the north basin. Additionally, key sediment properties were studied in order to understand

how physical and chemical factors affect Hg distribution and behavior.

In the first chapter, the background and the aim of this research work are presented. Mercury
(Hg) is a global pollutant that has received great attention due to its wide distribution, toxicity
as well as its ability to bioaccumulate and biomagnify through the trophic chain. These
characteristics make Hg a threat to the environment and human health, causing concern
among regulatory agencies, scientist and society in general. Kagoshima city is the main urban
area in the southern region of the Kyushu Island and lies on the western side of Kagoshima
Bay, which is the main source of marine products in the region. Submarine hydrothermal
vents sharing the same magma chamber of Sakurajima Volcano have been identified in the
northern area of the Bay and it has been determined that Hg is released among other chemical
substances. In aquatic environments Hg can bioaccumulate to reach potentially harmful
concentrations in fish resulting in toxic effects to consumers, for this reason the determination

of Hg behavior in this area is a labor of great significance.

In the second chapter, the methodology employed during this research is explained. First, the
study area and the procedures carried out to obtain the samples are described. Subsequently,
sample treatment and analytical methods are showed. Bottom sediments were collected along
the north and central basins at 14 points in surveys carried out from 2011 to 2014, using

gravity samplers to retrieve the sediment cores. Sampling points were selected with the



purpose of assess the extent of the impact of the fumaroles as well as understand the role
played by the topography of the bay. Total mercury was determined by cold vapor atomic
absorption spectrometry after acid digestion. The following analyses were performed to
assess the physicochemical properties of the sediments: chemical composition, particle size

distribution, total organic carbon, color, magnetic susceptibility and x-radiography.

In the third chapter, results are presented and discussed. Initially, sediment physicochemical
properties are described and used to understand the different depositional processes affecting
sediment composition. In the second part, Hg spatial distribution is assessed and then its
relationship with physical and chemical properties of the sediments is analyzed. It was found
that elemental composition and particle size distribution are, in general terms, homogeneous
along the studied area; however, total sulfur and calcium profiles show that impact from the
hydrothermal fluids is centered on the north basin. Organic matter horizontal profile revealed
the contribution from Amori River, which flows into the northern area; additionally magnetic
susceptibility profiles suggested that sediment composition is affected by the deposition of
material ejected by Sakurajima volcano. Subsequently, Hg profiles are presented and results
suggest that fumarolic activity is the main source of Hg in the region and that its impact is
focused mainly around the vicinity of the emission point. The results allow the conception of
the behavior of Hg emitted by shallow hydrothermal vents as the result of the interaction of
physical and chemical factors including variations in the fumarolic and volcanic activity,
topographical features and sediment composition. Taking the results into consideration, Hg
released by hydrothermal activity is predominantly bound to the organic matter fraction of
the sediments. It was found that changes in the depositional environment and in hydrothermal

activity affect Hg distribution and behavior.

In the fourth chapter, the results of this study were summarized.



