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Studies on indicator organisms in marine environments
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The purpose of this study is to discover and compare different indicator species in various
marine environments and to use these species to monitor eavironmental changes in the study
areas. In these investigations samples of phytoplankton, zooplankton, bacteria, benthos and
attached organisms are examined.

Chaetognaths are useful indicator organisms because they show characteristic distribu-
tional pattern corresponding to the feature of watermasses. By comparing species composition
of chaetognath communities in the upper 150 m layer of different sea areas, the continuity
and transition of watermass were clearly indicated from the Kuroshio to Sagami and Suruga
Bays and Tokyo Bay. In Tokyo Bay, cceanic chaetognath species occurred on some occasion
in 1947, though they were not found in the recent surveys.

The generic composition of heterotrophic bacterial population of seawater and sediment
from different coastal enviromment was surveyed. Members of Vibrionaceae predominated
in the bacterial flora of the seawater samples from non-polluted Sagami Bay, Suruga Bay and
Otsuchi Bay, whereas Vibrie spp. formed only a small proportion of the bacterial population
of Tokyo Bay, which is heavily eutrophicated. Thus, the occurrence of Vibrionaceae seemed
to reflect the degree of eutrophication of coastal seawater.

For the selective enumeration of marine Vibrionaceae, which will serve as an indicator
organism, a non-inhibitery medium and GasPack anaerobic culture system (BBL) were em-
ployed. The results of a series of experiments showed that vibrios present in seawater and
sediment samples were recovered satisfactorily by the method.

The sessile fauna on navigation buoys and walils of breakwater was investigated in Tokyo
Bay. From the distributional patterns of sessile animals, it was suggested that the most
useful species for indicating the eutrophic condition of water into embayment are as follows:
Mytilus edulis gelloprovincialis (Bivalvia), Hyale plumicornis {Amphipoda), Balenus am-
phytrite amphytrite, Balanus ebruneus, Balanus {mprovisus (Cirripedia), Ciona robuste and
Molgula manhattensis (Ascidiacea). Three foreign species of B. ebruneus, B. improvisus
and M. manhattensis recently imigrated into the coastal waters of Japan. A cyclopoid
copepod, Pseudomyicola ostreae, associated with M. e. golloprovineialis was found frequently
in the mouth part of the bay, but not in the uppermost part such as Tokyo Harbor. The
larval development of P. ostreae and the growth of H. plumicornis were studied in the
laboratory.

It has become clear that the occurrence of benthic indicator species is related fo the
physical environmental structure of an ecosystem. In the locality of a strong gradient in
the environmental factors the distribution of indicator species shows a clear habitat segrega-
tion, while in another locality of a weak gradient, their distribution overlaps each other.
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The recognition of biogeographical submarine climatic zone is important on the study of

benthic indicators.

From the study on the bathymetrical distribution of molluscs, crustaceans

and demersal fishes in Suruga Bay 5 zones were recognized from the shelf to the depth of

2800 m.
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