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Recent occurrence of phytoplankton in the hyper-eutrophicated
inlet, Tokyo Bay, central Japan”

*ot

Hideaki NOMURA *'" and Makoto YOSHIDA **

Abstract: Total of 35 quantitative samples of phytoplankton communities were collected
monthly during 3 years (January 1991-December 1993), to study the seasonal variation of
phytoplankton communities. Sampling was conducted at a station located in a central part of
Tokyo Bay, central Japan. Samples for cell enumeration were immediately fixed by a borax buff-
ered formaline on board of the T/S Seiyo-maru or T/B Hiyodori, Tokyo University of Fisheries.
Total of 55 species belonging to 36 genera were indentified. On average, phytoplankton commu-
nity was composed of diatoms (92%), dinofagellates (7%) and the other alage (1%). The most
of species, e.g. Sketeonema costatum, Provocentrum minimum, Rhizosolenia fragilissima, were the
inlet water species and were mostly contained within the red tide organisms around the temper-
ate Japanese coast. The seasonal variation in abundance of phytoplankton was coupling with
that of S. costatum, because of this alga was the best representative one that contain 69% of the
observed phytoplankton abundance. Phytoplankton abundance in 1992 was lower than the other
surveyed years, however, these changes were not reflected on the algal biomass as chlorophyll
a concentration. This fact shows that the phytoplankton biomass was dominated by the
unfixable flagellates using formaline in this year. Generally, phytoplankton communities are
composed by diatom species during winter (January-March), and are dominated by unfixable
flagellates using formaline in the other seasons. Seasonal variations of phytoplankton compos-
ers seem to depend upon the change of water temperature. Environmental requirements to in-
crease chlorophyll ¢ concentration as an index of phytoplankton biomass are as follows, 1)
global solar radiation of >>10 MJ/m? on average of three days, 2) water temperature of >>16°C
(spring-autumn). During winter in 1992, little diatom blooms were ovserved. As compared with
1992, strong stratifications in water column were formed in 1991 and 1993 with significant in-
creases of diatom cell numbers. In the hypereutrophicated inlet, Tokyo Bay, nutrient concentra-
tions do not limit alagal growth in mixing layer whether the stratification develops strongly or
weakly. Natural growth of phytoplankton community is probably controlled by light and tem-
perature in this bay. When the mixing layer becomes thin under strong stratification condition,
distance of vertical circulation in mixing layer shorten. Then, diatoms can be remained in
euphotic zone and are probably received light requisite for algal growth. Under non-limiting
condition of nutrients, strong stratification seems to enhance the diatomic community growth
during winter.

T ZBRFASUKBRFEO T

T461-01 FEIEA BT X AT
Laboratory of Global Aquatic Biological
Processes, Institute for Hydropheric-Atmo-
spheric Sciences,Nagoya University,Furo-cho,
Chlkusa ku, Nagoya-shi, Aichi 464-01, Japan

Rk%ﬁ%hr‘%iif‘ﬂ%ﬁm*

T113 BRSO XA 1-1-1

Graduate School of Agriculture and Agricul-
tural Lifesciences, The University of Tokyo,
Yayoi 1-1-1, Bunkyo-ku, Tokyo 113, Japan
"B ﬁiamﬁk% T108 s X 45T
Tokyo University of Fisheries, Konan 4-5-7,
Minato-ku, Tokyo 108, Japan

1. #

WEEBIR, B, HRTRLBXBLLIIABESN
TWw5 (ISHIMARU, 1991, RREICB T 28875 v 7
b OB, #BE» S (BR, 1952 B - K
1966; ATH, 1973; K « W5, 1973; ALK iE A, 1974
(H « 55H, 1979; /NI, 1982, SHiBATA and ARUGA,
1982; Han, 1988; YamacucH ef al., 1991%), ¥4~
5 v b v ORI & EREOKEEE & OREEICE
LTHIEDSERSN TV S, LaL, 19904ERICA-T
o, BT S v by OBOBBRREEEEICD:

il



108 La mer 35, 1997

. N
1 el S l35°20N

o
e I
4 g\ _

Fig. 1. Sampling station A in Tokyo Bay,
central Japan.
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Fig. 2. Seasonal variations of temperature in surface water, salinity in surface water and

global solar radiation, from 1991 to 1993.
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Fig. 3. Annual cycles of chlorophyll @ concentration, total cell number of phytoplankton, dia-
tom, Skeletonema costatum and dinoflagellate at station A from 1991 to 1993.
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Fig. 4-3. Annual cycles of phytoplankton species at station A from 1991 to 1993.
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Fig. 4-4. Annual cycles of phytoplankton species at station A from 1991 to 1993.
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Fig.6. Relationship between chlorophylla and tem-
perature in surface water (upper), salinity in sur-
face water (middle), global solar radiation
(lower) from all data.
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Fig. 7. Relationship between diatom cell numbers
and temperature in surface water (upper), salin-
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