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Microzooplankton assemblage and its seasonal variation

in Tokyo Bay, Japan™*

Hideaki NOMURA * %, Takashi ISHIMARU ** and Masaaki MURANO™*

Abstract : During the period from April 1989 to May 1991, monthly collections of
microzooplankton were conducted at a station (st. T-4) in the central part of Tokyo Bay
which is the most eutrophied inlet in Japan. Microzooplankton were collected with a 20
#m mesh net by filtering 5 liters of seawater obtained from 6 layers between the surface

and 25 m deep at intervals of 5 m.

On average, microzooplankton assemblage was composed of tintinnids (69%), aloricate
ciliates (17%), copepod nauplii (12%) and other protozoans (2%). Among 46 species iden-
tified, 3 tintinnids (Amphorellopsis acuta, Helicostomella fusiformis and H. longa), an
aloricate ciliate (Tiarina fusus), and nauplius of Oithona davisae were found predomi-
nantly. Because one protistan species occupied a large part of microzooplankton assem-
blage in each observation, the diversity of the assemblage was low throughout the year.

The highest population density of microzooplankton on average over water column (ca.
2.2x10"inds/L) was observed in temporal scale in July 1989 and in spatial scale at the sur-
face (ca. 5.9%10"inds/L). Two peaks were observed in seasonal variation; the primary one
was from late spring to early summer and secondary one in autumn. Microzooplankton
tended to be abundant in the mixed layer so that the range of their vertical distribution var-
ied with the seasonal change of the mixed layer depth.

Eutrophication in Tokyo Bay proceeded drastically between 1960’s and early 1970’s. Al-
though the density of tintinnids increased during this period, the species composition did
not change. The trophic state and the abundance of tintinnids has been in the same level
since late 1970’s. However, the species composition has changed. Tintinnopsis having ag-
glutinated lorica predominated in tintinnids until early 1970’s, while diaphanous-loricated
species such as Amphorellopsis began to increase from late 1970’s and predominate re-

cently.

In comparison of the present result with the historical plankton records in Tokyo Bay

and with recent records in other inlets

in Japan, the population density of

microzooplankton and the proportion of a microcopepod, Oithona davisae, in netplankton
community seem to increase markedly during the process of hyper-eutrophication.
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Fig. 3. Salinity. Seasonal change of vertical distribution. Values indicate PSU.
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Table 1. Species list of microzooplankton collected in central part of Tokyo Bay during a period from

April 1989 to May 1991.

Phylum Protozoa
Subclass Actinopodia
Order Radiolarida
Acanthometron pellucidum J. MULLER
Pleurspis costata (J. MULLER) ?
Sticholonche zanclea HERTWIG
sp. 1
sp. 2
Subclass Rhizopodia
Order Foraminiferida
Globigerina bulloides d’ORBIGNY
Sp.
Subclass Ciliatea
Order Gymnostomatida
Didinium gargantua MEUNIER
Tiarina fusus (CLAPAREDE &
L ACHMANN)
sp.
Order Oligotrichida
Lohmanniella spp.
Strombidium spp.
Strombilidium spp.
Order Tintinnida
Amphorellopsis acuta (SCHMIDT)
Codonellopsis morchella (CLEVE)
Coxliella ampla (JORGENSEN)

C. decipiens JORGENSEN

C. longa (BRANDT)

C. Sp.

Eutintinnus lusus-undae Extz

E. rectus WAILES

E. tubulosus OSTENFEID

E. tubus STOKES

E turris KOFOID & CAMPBELL

Favella brevis Koroip & CAMPBELL ?
F.  campanula (ScHMIDT)
F.  ehrenbergii (CLAPAREDE &
LACHMANN)
F. taraikaensis Hapa
Helicostomella fusiformis (MEUNIER)
H. longa (BRANDT)
H. subulata (EHRENBERG)
Metacylis mereschkowskii Korop &
CAMPBELL
Protorhabdonella simplex (CLEVE)
Salpingella lineata (EnTz. Sr.)

Stenosemella parvicollis (MARSHALL)
S. ventricosa (CLAPAREDE &
LACHMANN)
Tintinnidium mucicola (CLAPAREDE
& LACHAMANN)
Tintinnopsis ampla HAapa
T. angustior JORGENSEN
T. aperta var. tocantinensts
Koromp & CAMPBELL
beroidea STEIN
corniger HADA
directa HaDpA
gracilis Koroip & CAMPBELL
karajacensis var. rotundata
Koroip & CAMPBELL
kofoidi HaDA
lohmanni LAACKMANN
nana LOHMANN
radix (IMHOF)
strigosa MEUNIER
tubulosa LEVANDOR
tubulosoides MEUNIER
. sp.
Undella hyalinella Koroidp &
CAMPBELL

Phylum Rotifera
Subclass Monogonotia

Order Epiphanoida
Lepadella sp.

Order Notommatoida
Trichocerca spp.
Synchaeta spp.

Phylum Arthropoda
Subclass Copepoda

Order Calanoida
Acartia sp.

Calanus sp.
Centropages sp.
Labidocera sp.
Paracalanus sp.
Pseudodiaptomus sp.
Spp.

Order Cyclopoida
Oithona davisae FERRARI & ORSI
Spp.
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Fig. 4. Total microzooplankton, tintinnids,
aloricate ciliates and copepod nauplii. Sea-

sonal variations in abundance.
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Fig. 5. Rotifers, radiolarians and formini-
ferans. Seasonal variation in abundance.
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Fig. 8. Copepod nauplii. Seasonal change of vertical distribution. Values are x10° INDSL.
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Fig. 13. Amphellopsis acuta. Seasonal change of vertical distribution. Values arex10° INDS,/L.
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taraikaensis. Seasonal variations in abun-
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Fig. 21. Favella ehrenbergii. Seasonal change of vertical distribution. Values arex10 INDS, L.
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Fig. 22. Favella taratkaensis. Seasonal distribution in vertical section. Values arex10 INDS, L.

N QUOMEHER/ L) AfHOHLME 0 ~10m O TEE)
L7, BHEISMEIETIRAR L 7. 19898 1 i3 tH B
Flch DBEE DHERAEL L > - 7o b8, 1990FRIT 137572 & h
TH -7z (Figs. 12, 18),

Tintinnopsis strigosa
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Favella ehrenbergit

Favella B3 HEHEE KRV, BEGREIEODT
RABETXxy b Y 7 VTICEEL, £/, oY bR
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