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New Approach to Unknown Biosphere Under Seafloor Hydrothermal Sites

Akihiko MARUYAMA U and Tetsuro URABE B U

Abstract

0 O To improve our understanding on the unknown sub-vent biosphere, which is the biosphere
under seafloor hydrothermal sites, new ideas and techniques for this extreme environment are
proposed. Modifications were made to the Benthic Multi-coring Systemd BMSO which is a
tethered submarine rock drill to use its great advantages in approaching and getting
uncontaminated samples from the sub-vent biosphere. Besides, drilled boreholes are used for
in situ filtering, trapping, and incubation of microbes not only to get valuable information
about sub-vent microbial diversity and its functions, but also to acquire novel bio/gene
resources. New techniques, which are evaluated and applied to the multidisciplinary science
project* Archaean Park”, have proved to be essential for studies of the deep biosphere. A
technical assessment indicates that there is no perfect method for getting uncontaminated
samples from the deep biosphere, and care should be taken during laboratory handling to
minimize the shortcomings of the method. On the other hand, a proper combination of sub-
seafloor sampling and analytical methods will provide us with fascinating clues to the origins
of life on the Earth.
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Fig.010 Background and meaning of deep-sea hydrothermal subsurface biosphere study.
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Table 10 Comparison between a drill-ship-type drilling system used in the Ocean Drilling Project and
a portable Benthic Multi-coring System BMS[
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Fig.[0300 Benthic Multi-coring System BMSOonly
one portable driller is in practical use.
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Fig.040 Vent cap-type in situ growth chamber : an
instrument for collecting and incubating
microbes in hot fluids, deployed on the top
of a chimney.
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Fig.050 Bio-column: an instrument for collecting
microbes in hydrothermal fluids on the
seafloor by in situ filtration.
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Fig.0600 Conceptual scheme of microbial adaptation
and evolution processes in the ocean.
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Fig.070 An example of the highly reliable detection of microbial cells in marine sediment using a fluorescence

spectral imaging technique.
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