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Introduction

The productions of domestic animal, crop and
forest have been performed in the limited and
controlled area of the land during a long history
of agriculture. Domestic animals are reared at the
fenced area and a feed is given to them. Crops are
cultured at the field where is considerably fertilized.
At the same time the breed of terrestrial animals,
crop and forest have been improved.

On the other hand, the productions of aquatic
animal and plant have mostly depended on a capture
of wild species for a long time. Since last decades,
the production of artificial seed, mariculture and
the development of aquaculture facility in the land
have been undertaken, and the aquaculture products
greatly contribute to fisheries products today.
Miscellaneous wild species containing commercial
species inhabit and aquaculture organisms are
cultured in a various aquatic environment with
other natural creatures; eg) fresh water in land,
estuary, coastal area, offshore and a various depth
in each area. Therefore, fisheries production has
a close relation to the aquatic environment and
natural bio—resources. Thus the relationship between
environment and bio-production in marine is
greatly different from that in the land. It seems
that a development of production system based on
conservation of natural habitat is required in the
coming fisheries production. From this point of view
our research group has focused on the biological
oceanographic, ecological, physiological, genetic and
toxicological projects and found a lot of interesting
aspect.

Biological oceanography

The food chain relationship in the food web should
be probed to considerably know an ecosystem
of marine. Phytoplankton (containing nano— and
pico—phytoplankton) and detritus play an important
role as a primary production in energy flow. These
with other microorganisms and organic particles
provide most energy from the surface through the
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bottom of deep sea (Sasaki et al., 1988, Endo et al.,
1999, Taniguchi, 1999).

Ecology

The primary production links to a higher
production in the food chain. The complex of higher
level of food chain is formed among many kinds of
finfishes and bentic animals. It is suggested that the
conservation of ecosystem in the food web that is
composed of a various species is necessary to sustain
fisheries production based on a capture from natural
resource (Omori, 1977, Sasaki et al., 2001).

Rocky shore is covered with a lot of kelp where
is a good habitat of harbivorous animals; sea urchin
and abalone, which are very important commercial
animals. "Coralline flat" which macroalgae
disappears from rocky shore is a serious problem
in coastal fisheries. The mechanism of transition of
marine forest and ecological relationship between
macroalgae and herbivorous animals via a chemical
substance has been demonstrated, resulting in
the possibility of remediation of "coralline flat"
(Taniguchi et al., 1994, Sano et al., 1998).

Reproductive biology

Bivalve (mollusk) is also one of the commercially
important species, especially oyster is a world wide
animal in aquaculture. The technology of artificial
seed collection of Pacific oyster had been developed
in 1940s by our senior members and greatly
contributed to bivalve and gastropod aquaculture
all over the world. At the same time a local race
of the oyster had been characterized by using the
breeding technology. Reproductive biology and
endocrinology of bivalves has been investigated to
achieve artificial control of reproduction for breeding
and to estimate reproductive condition, and several
important biologically active substances regarding
gametogenesis and spawning have been found
(Osada et al., 2003, Osada et al., 2004). Bivalves
are a sessile animal and exposed to the coastal water
containing municipal effluent at all time.



The investigation of relationship between bivalve
reproduction and polluted environment at protein and
molecular levels is ongoing as a cooperative study on
endocrine disruption with colleagues of oversea.

Genetics

Genetic study has been performed to analyze a
structure of population and relation between wild
population and released population bred within a
limited number of parents, and to establish a strain
with certain heredity. In several fishes the population
structure has been demonstrated by using molecular
markers and a necessity of molecular diversity was
proposed to sustain the natural population and its
production in the future (Takagi et al., 1999, Ikeda et
al., 2003). In near future the establishment of strain
will be required to improve a breed. Seeking genetic
markers was undertaken to detect some genes linked
to the DNA markers and new approach to achieve an
efficient breeding was proposed (Li et al., 2002).

Toxicology

It is well know that aquatic animals are occasionally
contaminated with toxic substances. In our group the
structure of maitotoxin and other toxins have been
determined and the poisoning mechanism of shellfish
with toxins in the field was demonstrated (Satake
et al., 1995, Mackenzie et al., 1996, Okumura et
al., 1996). This study has greatly contributed to
guarantee the safety of seafood.

Marine bio—production closely relates to the
surrounding environment, biologically and
chemically. Our group will catry forward our project
to conserve marine bio—production and natural
habitat and environment in our integrated studying
field.
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