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Dissolved Silica as the Primary Factor Determining the
Composition of Phytoplankton Classes in the Ocean

Shizuo TSUNOGAT*

Abstract

A hypothesis concerning the primary factor determining the composition
of phytoplankton community is proposed and examined. The hypothesis
comprises the following two parts. 1) Diatom is a predominant class among
phytoplankton in the ocean. However, 2) it can not propagate itself in seawater
containing dissolved silica less than 5 to 10 ug at/l which is a threshold value.
There is much evidence to support this hypothesis. The P/Si ratio of diatom of
1/152 is much less than that of deep water and thus with an increase in diatom
dissolved silica first disappears in preference to nitrate and phosphate. This
fact has been observed in the Antarctic Ocean. In the Subantarctic Ocean where
diatom is not a dominant species, the concentration of dissolved silica of 5 to 10
pg at/l does not change with the location from south to north while that of
nitrate or phosphate decreases. Nearly the same fact has been found in Funka Bay,
Hokkaido. Accoring to the hypothesis a cause of growth of the poisonous
GQonyaulaxr in Funka Bay is considered to be that the surpluses of nitrate and
phosphate by human activity induce an increase in dinoflagellata after the bloom
of diatom which ends with the consumption of dissolved silica.
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T 3EEW N3N DT, TRAOBRRMBAL L5, BTy 4FB2ZE-,TLESRTTH S,
BEEIC T3 RRE

= .—Y 5y FEFOBBECE TR, K1 OEES XX 2 0ESOWERSRT L5, B
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Fig. 1. Vertical sections of water temperature of the surface water in the South Pacific
along 170°W observed during the Hakuho Maru cruise, KH-68—4 and in the Bering

Sea along 57°N observed during the cruise, KH-75-4.
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Fig. 2. Vertical sections of salinity for the same water described in Fig. 1.
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Fig. 3. Vertical sections of nitrate for the same water deseribed in Fig. 1.
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Fig. 4. Vertical sections of silicate for the same water described in Fig. 1. The smaller
open circles, solid circles and larger open circles refer to the concentration ranges,
respectively, 4-5, 6-10 and 11-15 ug at/i of silicate.
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Fig. 5. Relation between nitrate (N, in ug at/l) and phosphate (P, in ug at/1) in the
South Pacific observed during the cruise, KH-68-4. A straight line indicates the
Redfield ratio, P/N=1/16. Numerical figures refer to the degrees of the south
latitude where the surface water was collected. The points obtained for the surface
water are connected with thicker solid lines and those for the subsurface water are
connected with fine lines.
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Fig. 6. Relation between nitrate (N, in ug at/1) and silicate (Si, in ug at/l) for the same
samples as those in Fig. 5, where other notes are described.
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Fig. 7. Monthly observed silicate concentration in summer, 1974, at a station (42°16'N,
140°36’E; water depth, 92 m) in Funka Bay. Smaller open circles, solid circles
and larger open circles refer to the concentration ranges of silicate, respectively,
3-5, 6-10 and I1I-15 ug at/l.
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Fig. 8. Monthly observed total nitrate compounds at the same station shown in Fig. 7.
Values observed in April include only nitrate.
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