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Seasonal variation of meso- and macrozooplankton in Tokyo Bay, central Japan®

HIDEAKI NOMURA and MASAAKI MURANO™*

Abstract : Seasonal variation of meso- and macrozooplankton in Tokyo Bay was investi-
gated on net (0.3mm mesh) samples collected during an eight-year period from January
1981 to December 1988. Species identified consists of 2 Scyphozoa, 2 Ctenophora, 5
Cladocera, 43 Copepoda, 4 Chaetognatha, one Appendicularia and one Thaliacea in addi-
tion to many larval forms and several unidentified species. Among them, ten species,
Evadne tergestina, Penilia avirostris, Podon polyphemoides, Acartia omorii, Centropages
abdominalis, Paracalanus parvus, Pseudodiaptomus marinus, Temora turbinata, Sagitta
crassa and Otkopleura dioica, are native in Tokyo Bay and the others seem to be migrants
from outside of the bay. Zooplankton assemblage of each month is predominated by only
one species, A. omorii, from January to June, and after that it changes to be composed of
several dominant species such as E. tergestina, P. avirostris, P. parvus, P. marinus, T.
turbinata and S. crassa. The primary peak of species occurred was seen in August-October
on average of the eight-year period and the second peak in April, while those in number of
individuals were in January-June and October-November.

Native species of meso- and macrozooplankton, especially cladocerans and copepods, are
fewer in both species number and numerical abundance than in Seto Inland Sea, which has
also been eutrophied, although not so heavily as Tokyo Bay. On the other hand, a large
quantity of the microcopepod, Oithona davisae which can not be collected by the present net
occurs in Tokyo Bay with a density of 8 to 19 times as much as in Seto Inland Sea and this
species occupies a major part of zooplankton assemblage in Tokyo Bay. In recent years,
some data indicate that leading components of the phytoplankton community in Tokyo
Bay are changing into small-size flagellates from diatoms. This is favorable for O. davisae
which is a flagellate feeder but not for Acartia omorii which is a diatom feeder. In Tokyo
Bay, furthermore, oxygen deficient watermass is formed in the bottom layer during a pe-
riod of developed stratification. Eggs of meso- and macrozooplankton, which are released
into water, would be affected by oxygen deficient watermass, especially resting eggs of
cladocerans and copepods on the bottom surely suffer heavy loss. Under this condition, O.
davisae carrying egg sacs on adults can complete their life cycle in the oxygenated mixing
layer.
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Fig. 1 Sampling station (St. T-4) in Tokyo Bay.
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Table 1. List of meso- and macrozooplankton species collected at station T—4 in Tokyo Bay.

Phylum Cnidaria sp. 2
Class Hydrozoa Order Cyclopoida
Order Siphonophora Corycaeus affinis Mc MURRICH
spp. C. agilis DaNA
Subclass Ephyridae Oithona atlantica FARRAN
Order Semaeostomae 0. longispina NISHIDA
Aurelia aurita (LAMARCK) 0.  plumifera BAIRD
Dactylometra pacifica GOETTE 0. setigera DaNA
Phylum Ctenophora 0. similis CLAUS
Class Tentaculata 0. tenuts ROSENDORN
Order Lobata Oncaea contfera GIESBRECHT
Bolinopsis mikado MoSER 0. media GIESBRECHT
Order Beroidea 0. venusta PHILIPPI
Beroe cucumis FABRICIUS Order Harpacticoida
Phylum Arthropoda Macrosetella gracilis (DANA)
Class Crustacea sSpp.
Order Cladocera Subclass Malacostraca
Evadne tergestina CLAUS Order Amphipoda
E.  spinifera P.E. MULLER Spp.
Penilia avirostris DANA Order Euphausiacea
Podon leuckarti G.0O. SARS sp-
P. polyphemoides LAUCKART Phylum Chaetognatha
Subclass Ostracoda Class Sagittoidea
Spp. Suborder Ctenodontia
Subclass Copepoda Sagitta crassa ToRIOKA
Order Calanoida S. enflata GRASSI
Acartia negligens DANA S. nagae ALVARINO
A. omorii BRADFORD S. neglecta Aipa
Calanus pacificus BRODSKY Phylum Prochordata
C. stnicus BRODSKY Class Appendiculata
Candacia bipinnata GIESBRECHT Order Appendicularia
C. sp. Oikopleura dioica (FoL)
Centropages abdominalis SATO Class Thaliacea
C. bradyi WHEELER Order Doliolida
C. orsinii GIESBRECHT Doliolum gegenbauri f. tritonis HER-
C. yamadai MoR1 DMAN
Clausocalanus furcatus (BRADY) Spp.
Eucalanus crassus GIESBRECHT
E. mucronatus GIESBRECHT Larval form
E. ptleatus GIESBRECHT Phylum Cnidaria
E. subcrassus GIESBRECHT Ceriantharia; juvenile
E. subtenuis GIESBRECHT Phylum Mollusca
Euchaeta plane Mor1 Gastropoda; juvenile
E. sp. Bivalvia; veliger
Euchirella rostrata (CLaus) Phylum Annelida
Heterorhabdus papilliger (CLaus) Polychaeta; trochophora, mitraria,
Labidocera bipinnata TANAKA juvenile
L. Sp. Phylum Arthropoda
Lucicutia flavicornis (CLaUS) Balanomorpha; nauplius
Mecynocera claust THOMPSON Macrura; juvenile
Metridia sp. Brachyura; zoea, megalopa, juvenile
Neocalanus gracilis (DaNA) Stomatopoda; alima
Paracalanus parvus (CLAUS) Phylum Echinodermata
Pareuchaeta elogata (ESTERLY) Holothuroidea; auricularia
Pleuromamma gracilis (CLAUS) Echinoida; echinopluteus
Pseudodiaptomus marinus SATO Euasteroidea; bipinnaria
Rhincalanus cornutus DANA Ophiuroidea; ophiopluteus
R. nasutus GIESBRECHT Phylum Prochordata
Temora discaudata GIESBRECHT Ascidiacea; appendicularia
T. turbinata (DaNa) Phylum Vertebrata
Undinula vulgaris (DaNa) Fish; juvenile

sp. 1
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Fig. 2 Seasonal variation in species number
of meso- and macrozooplankton repre-
sented as an average of eightyears between
1981 and 1988 at station T-4 in Tokyo Bay.
Bars indicate standard deviations. “TO-
TAL” means the total number of species in-
cluded in the four taxa.
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Fig. 3 Seasonal variation in number of indi-
viduals of meso- and macrozooplankton
represented as an average of eightyears be-
tween 1981 and 1988 at station T-4 in Tokyo
Bay. Bars indicate standard deviations.
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Fig. 4 Seasonal variation in percentage dis-
tribution of meso- and macrozooplankton
represented as an average of eightyears be-
tween 1981 and 1988 at station T-4 in Tokyo
Bay.
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Fig. 5 Seasonal variations in numbers of individuals of major ten
zooplankton species represented as an average of eightyears between
1981 and 1988 at station T4 in Tokyo Bay.
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