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Paleoproterozoic is considered to be the age of rapid change of oceanic environments in particular for
redox state of bottom of oceans. Such change is recognized as a disappearance of BIFs right after 1.9 Ga
Gunflint Formation. This is often considered as complete oxidation towards the bottom of the oceans. On the
other hand, Paleoproterozoic ecosystem in such ocean and associated elemental cycle has been poorly under-
stood. In order to constrain the microbial ecosystem in Paleoproterozoic oceanic environments, geochemical
studies were performed on the ca. 1.9 Ga Gunflint and Rove Formations, Canada.

The major problems for the Paleoproterozoic surface environment are, (1) the chemical composition of
the ocean and (2) what is the major part of the microbial community. One of the most famous models for
the Paleoproterozoic ocean is stratified ocean that shallow part was oxic and deep part was euxinic. However,
there are some opinions that the entire ocean was oxic in this age. Thus, we still do not have the exact an-
swer about the Paleoproterozoic oceanic condition.

In addition, it is not certain if an oxygenic photosynthetic bacteria was the primary producer or two or
three primary producers were present in the same oceanic environment. Variety of chemoautotrophs, such as
iron-oxidation bacteria and/or methanogen which strongly require the reduced and/or iron-rich environment,
were proposed by previous study as a major part of the Gunflint biota. Therefore, in the present thesis, con-
straining the primary producer in the Gunflint ocean is the major target.

Recently, nitrogen isotope compositions of ancient organic matter are analyzed by many previous inves-
tigators because nitrogen is considered to be a useful indicator for detection of the redox condition and micro-
bial activity in the ancient ocean. However, the effect of diagenesis and the heterogeneity of nitrogen in the
organic matter are still not well understood.

In chapter 1, the historical background of the evolution of earth's surface environment, previous studies
about Paleoproterozoic oceanic environment and microbial activities are reviewed. In chapter 2, stepwise com-
bustion method was performed on Paleoproterozoic kerogen with new technique developed in this study. In
chapter 3, the oceanic environment and microbial activity of Paleoproterozoic Gunflint and Rove Formations
are discussed based on geological, mineralogical and geochemical analyses.

The major findings of the present thesis study are listed here:

(1) Heterogeneity of nitrogen isotope compositions of organic matter was found from Paleoproterozoic kerogen
by the stepwise combustion method.

(2) Oxic-anoxic stratified ocean model was suggested for the Gunflint Formation by the mineral occurrences
and sulfur isotope compositions of pyrite.

(3) Microbial ecosystem, which primary producer was cyanobacteria, was revealed based on the carbon and
nitrogen isotope composition of kerogen in the Gunflint Formation.

(4) There was no significant change of ecosystems between the Gunflint and the Rove formations, while there
have been a meteoritic impact event during the transition age.

Development of new stepwise combustion analysis is the novel contribution of this thesis to the scientific

community. In addition, proposal of intensive nitrogen cycle among Gunflint Biota is also a new aspect in the

Precambrian geology.
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