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Abstract: Microgravity environment in space has been recently utilized as the field to investigate
the gravitational biology. In 2003, the experiment was operated aboard the space shuttle Columbia,
STS-107 for the study on the development and swimming behavior of Medaka fry under
microgravity in space (Niihori et al., 2004). In this experiment a closed ecological system was
developed in order to maintain the eggs and hatched fry under microgravity. The system was
prepared based on the ABS, Autonomous Biological System (Poynter et al., 2001; Ishikawa et al.,
1996, 1998a, b) and maintained the ecological system during flight mission (16 days). This was
the first success of a closed ecological system used for the life support of the vertebrate in space.
This system provided mechanically quiet environment and was very useful to study the behavior
of animals under microgravity. However, the details of ecosystem were not investigated because it
was used as a part of experimental equipment. We study the Ecosystem in order to expand the
utilization and develop the system for long-lasting space experiment as a biological-device with
small fish, Heterandria formosa instead of Medaka. The newly developed closed system for H.
formosa can maintain the life of an adult fish at least 30 days. We would like to propose that this
system as a closed life support system for long-lasting space experiment with fish and as a
biological transporter for space exploration.
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Table 1. Contents of closed ecological system
Experimental 1st simulation 2nd simulation
group
Content N M P F HH HL LH LL
Fish O @) @] @) @] @) O @)
Water Plant O O O —_— O O O O
Filamentous
Algae — — — O — — — —
Refugeum _
(typeA) O O O @) —_ —_ —
Refugeum
(typeB) — — — — O O O @)
High Surface J—
l-J»’erl:;l - - - - O - O
Snail O @] @) @] @) O @) O
Infusoria O o O o o O O O
Daphnia —_ o —_ -_— — J— — —_
Ostracoda O —_ O O O O O O
Copepoda @) — O O — — — —
Nitrogen Conc,
lpom] 1.0 0.1 0.1 0.1 1.0 1.0 0.1 0.1
Survival Rale 3/4 1/4 3/4 3/4 5/6 6/6 6/6 5/6
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