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Distribution of nanoplankton around a warm water
tongue in the Kashima-Nada Sea in July 1993

Tetsuji ISHIGAKI ", Jun NISHIKAWA *, Atushi Tsupa** and Makoto TERAZAKI®

Abstract: The abundances and distribution of nanoplankton were investigated within a warm
water tongue and its adjacent waters in the Kashima-Nada Sea from 6 to 8 July 1993.
Nanoplankton abundances in the upper 50m ranged from 3.1 X 10— 5.9 X 10°cells/ml for
heterotrophic nano—flagellates (HNF), 3.8X10*—4.9 X 10° cells/ml! for autotrophic nano-flagel-
lates (ANF), 7.0 X 102—8.1 X 10* cells/ml for cyanobacteria and 2.5 X 10°—1.3 X 10° cells/ml for bac-
teria, respectively. A tendency for abundances to decrease below the thermocline layer, which
was between 50m and 100m, was seen. The depth of the maximum abundance layers for both
HNF and bacteria were the same and there was also a strong correlation between the maximum
abundance layers of ANF and chlorophyll a. However, the stations at which the maximum
abundances of HNF and bacteria occurred were different from those where ANF and chloro-
phyll @ maximum occurred. The HNF maximum abundance layer (10 m) occurred in the layers
above the maximum abundance layer of ANFs (30 m). Although the biomass of macro-
zooplankton varied with different water masses, total cell numbers of nanoplankton in the water

column did not.
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Fig.1. Location of sampling stations during the Cruise KT 93-10 in July, 1993. Numbers denote
stations. Stations 1 and 11 were not sampled. O: Oyashio current, K; Kuroshio current.
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Fig. 2. Stick diagram of water flow at four depth layers recorded by the ADCP. Vectors were
plotted at 5 minutes intervals. Data taken while the ship was cruising at speeds less than 10
knots were not included. K: Kuroshio, WWT: Warm Water Tongue, F: Front.
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Fig. 3. Vertical profiles of (a) temperature (°C) and (b) salinity (PSU) at Kashima-Nada Sea,

off the Pacific coast of central Japan.
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Abbreviations follow Fig. 2.
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Fig. 4. Vertical profiles of nutrients in the Kashima—Nada Sea, off the Pacific coast of central
Japan. (a) NO; (M) and (b) PO, (uM). Small dots at sampling depths indicate undetect-
able concentrations of the nutrients. Other abbreviations follow Fig. 2.
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BT HNF @GHlE 5, 6D 150micBVWTENE N L.
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ml BTH - 7 (Fig. 6, 7).
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Fig.5. Total cell number (cells/ml) of (a) HNF, (b) bacteria, (¢) cyanobacteria, and (d) ANF
in the 0-50 m and 50-250 m water columns at each station. Solid lines indicate mean values
over all stations. Abbreviations follow Fig. 2.
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Fig.6. Vertical profiles of (a) chlorophylla (ug/1), (b) cyanobacteria ( X 10* cells/ml), and (c)
ANF (X 10°cells/ml) in the Kashima-Nada Sea, off the Pacific coast of central Japan. Ab-

breviations follow Fig. 2.
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Fig. 7.

Vertical profiles of (a) bacteria ( X 10° cells/ml), and (b) HNF ( X 10° cells/ml)

abundances in the Kashima-Nada Sea, off the Pacific coast of central J apan. Abbreviations

follow Fig. 2.
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HNF (348 (Haas and WEBB, 1979; FENCHEL, 1982)
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MITCHELL, 1986) 2f BT 2 Z & MHMS ATV 3,
SHERR et al. (1984) FEAFBHELICOVWTHE L 724
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Fig. 8. Relationships in abundance between (a) bacteria and HNF, and (b) cyanobacteria and
HNF in the 0-250 m water from of the Kashima—Nada Sea, off the Pacific coast of central

Japan.
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EORBRIEIKDOEY TH -7z, 50m PlETI3, HNF
LHHE, HNF & 5 v 3% (R=044, R=050) 23,
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Fig.9. Relationship in abundances of bacteria and HNF observed during the Cruise KT 93-10.
The three lines reprensent bacteria/HNF ratios of 100, 1000 and 10000. Mean ratio in the
Kuroshio area (balck circle) was 4234, at the Front area (white triangle) was 527.1 and in
a warm water tongue area (white square) was 493.6. The overall mean was 481.6.
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Fig. 10. Relationships in abundance of bacteria and HNF (a, ¢) and cyanobacteria and HNF (b,
d) in the 0-50 m (a, b) and 50-250 m (c, d) water columns in the Kashima-Nada Sea, off the
Pacific coast of central Japan.
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