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Importance of network system among benthic-animal local
populations in bay waters

Toshio FUROTA*®

Abstract:

Most macrobenthic animal species inhabiting in tidal flats and subtidal bottoms in bay
waters have a dispersal phase by plankton larvae in the early life history. During the
plankton stage, larvae tend to be passively transported to new benthic habitats far from
the natal habitat. This means that local benthos populations mainly consist of immigrants
released from other local populations.

In case of the introduced spider crab, Pyromaia tuberculata, in the inner Tokyo Bay
where summer bottom hypoxia is severe, population of the crab quickly recolonize in ev-
ery fall when the bottom have recovered from the hypoxia. This recolonized population
quickly reaches maturity by next spring, then can release plankton larvae prior to cata-
strophic mortality of the benthic animals caused by next summer hypoxia. The larvae re-
leased in the inner bay disperse to entire area of bay water, and can settle in the mouth
part of the bay where DO is enough to maintain crab population during summer. This
mouth part population also reaches maturity before next fall, then produces larvae for re-
colonization of the crab in the inner bay. Thus, seasonal trade of the crab larvae between
local populations, which are established in the inner and mouth areas of the bay, is the
essential process to maintain the crab population in the entire area of the bay.

During 1980s in Tokyo Bay, 6 species of the tidal-flat mud snails belonging to Family
Batillariidae and Potamididae commonly occurred in several tidal flats where escaped
from large-scale reclamation of the flats along the entire coast line of the bay conducted
during late 1960s to early 1970s. During 1990s, however, 5 species (Batillaria multifor-
mis, B. zonalis, Cerithidea rhizophorarum, C. cingulata and C. djadjariensis) that have a
plankton larval stage, had been extinct or had become endangered, but local populations
of B. cumingi that develops directly without larval stage tended to increase. Extinction or
decline of mud snail populations that have a plankton-dispersal process is probably resul-
ted from the failure of larval immigration relating with isolation of each flat from others
caused by the reclamation, and by bottom hypoxia which the larvae should encounter be-
fore approach to the shore.

These studies suggest that a viewpoint of network system between local populations of
benthic animals through larval dispersal is important to understand the mechanism of the
population maintenance of the benthic animals in bay waters.
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Fig. 1. Number of macro-benthic animal species in a
summer of 1981 in Tokyo Bay. A shaded area shows no
animal species were collected (Drawn from Fisheries
Agency of Japan, 1982) OKPEIT, 1982K D AEX)
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Fig. 2. Seasonal change in abundance of the introduced spider crab, Pyromaia tuberculata,

in Tokyo Bay (Shimizu, unpublished data).
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Fig. 3. Schema of population dynamics of the introduced spider crab, Pyromaia tuberculata, in Tokyo Bay.
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Fig. 4. Lost of tidal flats in Tokyo Bay during from 1910 to 1983.
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Fig. 5. Local population status of the tidal-flat mud snails
around Tokyo Bay. Revised from Furota (2000) ()& /= H
(2000) ).
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Fig. 6. Destruction of the network between local popula-
tions of the tidal-flat mud snails (Furota, 2000)
( (mEH, 2000) ).
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Fig. 7. Negative effect of tidal-flat reclamation and bot-
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Table 1. Developmental pattern of the tidalflat mud snails, and their population status observed in

Tokyo Bay during the last decade of the 20th century.

Species Developmental pattern

Breeding season Population status

References

Batillaria cumingi direct development spring — fall
B iformi. plankton development summer

B. zonalis plankton development ?
Cerithidea cingulata plankton development summer

C. rhizophorarum plankton development summer

C. diadjariensis plankton development summer

increasing AL - Fol (1997)
Furota gf al. (2002)
EEAE CRIER)
endangered Furota ef al. (2002)
extinct L& (2001)
extinct R (1963)
endangered Kimura (per. com.)
endangered Kimura ( per. com.)

2y T DORE
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Fig. 8. Closed population in direct developers, and metapopulations in plankton developers

(Revised from Booth - Brosman, 1995).
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