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SUMMARY

. Title

The study of biogeochemical Fe and Mn cycling in deep sea and low

temperature environments
. Necessities and Objectives of the Study

Identification of biogeochemical element cycles and Fe sources in the

deep sea and low temperature conditions

- Identification of the biogeochemical element cycle mechanism of
metal elements in the deep sea and low-temperature environments

- Interpretation of mineral formation and alteration by
microbe-mineral interaction in extreme environments

- Comparison of biotic/abiotic mineral formation
. Contents and Scopes of the Study

Interpretation of biogeochemical Fe and Mn cycles in the deep sea

environments

Identification of Fe supply mechanism by biogeochemical process in

cryogenic environment



. Results

Analysis of biogeochemical Fe and Mn cycles in the deep sea

environments

- Collecting representative deep-sea sediments and Mn crust samples
from the South Pacific Ocean

- Layer Description of Mn crust from the South Pacific Ocean

- Identification of minerals for each layer of manganese crust by
X-ray diffraction analysis

- Analysis of mineral composition for each layer through

Transmission electron microscopic observation

Identification of Fe supply mechanism by biogeochemical process in
cryogenic environment

- Designing of low-temperature mineral transformation experiments

- Observation of mineral transformation by Fe and Mn oxidation-

reduction process

- Determination of secondary phase minerals precipitated by Fe/Mn

utilizing bacteria

. Implications of the Study

Proposal of a new element cycle and mineral formation mechanism in
the deep sea and low temperature environments
- Interpretation of mineralological characteristics and element cycle

in deep sea sediments and manganese crust and nodule

Further research on deep sea and low temperature environments
- Biosignature research by understanding biogeochemical
mineral formation and transformation processes in extreme

environments



(KEYWORDS : Deep sea and low temperature enviroments, biogeochemical

elemental cycle, microbe-mineral interaction, paleoenvironment, Fe source)
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