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Distribution of carbonate minerals and morphological observation by SEM in Okuoku-

hachikuro hot spring, Akita Prefecture
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Recent studies of biomineralization mainly treated biominerals produced by evolved organisms. There exist uncertainties i
primordial microbes are precipitating biominerals. In addition, importance exists to examine interaction between primordial mi-
crobes and minerals to constrain the pre- to early- biotic mineral-organic interactions.

Okuoku-hachikuro hot spring, located in Kosaka, Akita Prefecture, Japan, is a hot springs where carbonate minerals are pr
cipitating. In this hot spring, aragonite is dominating minerals in entire area. Color of hot spring precipitates change from red
to mixture of red and green, corresponded to difference in microbial type: Fe-oxidizing bacteria to cyanobacteria. We collectec
sinters, soft to solidified sediments and microbial mats then constituents were observed using field emission-scanning electrc
microscopy (FE-SEM). Analyses of X-ray diffraction, pH, DO, dissolved amino acids and carbon isotope compositions were
also performed.

Most samples contain radial aggregates of needle-shape aragonite. Such morphology was found in bubble in the first dischar
ing fluid, which is not influenced by microbial activities. Each needle in radial aggregates seems to be bigger depending on :
distance from the discharging point. Aggregates of coarser and random orientated needles of aragonite are found in lower stree
zone, where evaporation and cooling of hot spring water are more visible. Because of no systematic correlation to biological ac
tivities (microbial mat, amino acid, organic carbon, etc.) to those morphological changes, all aragonites are formed inorganically
On the other hand, ferrihydrite covering sheath of Fe-oxidizing bacteria and cyanobacteria are found locally. It is noteworthy tha
no ferrihydrite showed perfect crystalline signature or conversion to hematite. They can possibly be influenced by microbes o
organic molecules. Furthermore Si was detected in ferrihydrite. This result suggests that ferrihydrite probably adsorbs amorphot
silica selectively.
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Seasonal changes of physical and chemical properties in Mn-rich cold spring
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The compostion of mineral particles on snow surface and their possible effect on microbe
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Controlling factors on depositional fabrics of stromatolite and thrombolite
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Microbial roles on the formation of manganese deposits at Sambe hot spring
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Hydrogen generation by interaction between ultramafic rocks and water
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Hydrogen is generated by the interaction between ultramafic rocks and ground water in the Oman Ophiolite and Lost City in
the Atlantic Ocean. Previous studies have shown that hydrogen is generated via low temperature serpentinization. However, th
process has not been verified experimentally. Previous experimental studies have succeeded in generating hydrogen only at h
temperatures*200 degree C). Therefore, the objective of this study is to clarify the mechanism of hydrogen generation by low
temperature serpentinization.

In order to clarify the process of hydrogen generation by low temperature serpentinization, batch experiments were conducte
at 90 degree C and 180 degree C using three different ultramafic rocks, (dunite, harzburgite and wehrlite) from the Omat
ophiolite reacted with deionized water. Samples were taken at various reaction times. Liquid samples were analyzed by ICF
AES, ion chromatography, UV-Vis, and pH and ORP meters. Mineral phase changes in the solid samples were characterized t
SEM-EDX and XRD. The concentration of dissolved hydrogen was determined by GC-TCD. A geochemical reaction model of
the hydrogen generation process was then constructed.

Hydrogen generation was observed only at 90 degree C because the experiment utilized a system designed to minimi:
hydrogen loss. In the experiment at 180 degree C, the generated hydrogen would be loss during experimental procedure. T
solutions after the interaction with dunite and harzburgite at 90 degree C showed higher concentrations of dissolved hydrogen the
that of wehrlite. Eh and pH of all the solutions decreased and increased, respectively, indicating the occurrence of serpentinizatio
However, the changes in Eh and pH are inconsistent with the observations in Oman. XRD analysis of the solids did not shov
significant changes in the amounts of olivine, magnetite and serpentine. Geochemical modeling of the reaction showed the
hydrogen generation was accomplished by the dissolution of olivine, which is the dominant mineral in the ultramafic rocks.

However, the amount of hydrogen produced calculated by the geochemical model is lower than the amount observed in thi
experiments. This discrepancy would be attributed to the catalytic effect of the other components such as Fe-Ni alloy minera
in the samples. This also explains the higher hydrogen amounts generated by dunite and harzburgite, both of which contain tt
higher amounts of Ni.

In this study, the hydrogen generation has been confirmed at a temperature of less than 100 degree C using experimen
techniques. The hydrogen generation process catalyzed by the Fe-Ni alloy mineral would be checked by the experiments usir
materials composed by mono-mineral such as olivine, pyroxyne and Fe-Ni alloy mineral.

Keywords: hydrogen, ultramafic rocks, Oman ophiolite, serpentinization, Fe-Ni alloys
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Hydrogen isotopic composition of ca. 3.5 Ga seawater estimated from Archean MORB in

South Afriva
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Origin of Earth’s seawater and its subsequent evolution are still poorly understood. Hydrogen isotopic composition is a key tc
constrain secular change of seawater volume through hydrogen escape and degassing from mantle, and thus critical to estim
the original isotopic composition of the primitive ocean. A fragment of the Arhcean seafloor is well preserved in Barberton Green-
stone Belt, South Africa. We have systematically analyzed hydrogen and oxygen isotopic compositions of sub-greenschistfacie
pillow basalts in upper part of Hoogenoeg Complex. Petrographic observation together with XRD analysis showed that almos
hydrous mineral in the sample is composed of chlorite with minor amounts of epidote and actinolite. Chlorite is useful to deduce
seawater isotopic composition because of little temperature dependence both for hydrogen and oxygen isotope fractionatiol
against H20. Based on the relationship between isotopic composition and water contents, we have concluded that the 3.5 C
seawater was depleted in deuterium by more than 20permil compared to modern seawater. These results indicate the seaws
volume may have decreased by hydrogen escape into space through the Earth’s history.
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