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Relationship Between Chlorophyll a and Nutrients
in Suruga Bay, Central Japan May 1996
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Abstract

Chlorophyll @ concentration was measured at depths shallower than 200 m in Suruga Bay, May
1996. Three water masses were observed: coastal water originating from river water, surface
mixed water retaining much of the characteristics of coastal water and offshore surface water re-
taining much of the Kuroshio water. Water column was stratified and nutrients were probably
supplied by diffusion from the lower layer to the euphotic zone of the offshore surface water
which retains much of the Kuroshio water. Significantly negative relationships were found be-
tween concentrations of chlorophyll a and nutrients (nitrite + nitrate, silicate, and phosphate) in
the euphotic zone of the offshore surface water. The negative relationships reflect the fact that
nutrients supplied to the euphotic zone are decreased by phytoplankton uptake. Moreover, sig-
nificantly linear relationships were found between concentrations of nitrite+nitrate and silicate,
and between concentrations of nitrite +nitrate and phosphate in the euphotic zone of the offshore
surface water. These results suggest that nitrite+nitrate is exhausted faster than other nutrients
by phytoplankton uptake. The nitrite+nitrate versus silicate slope was about 1, indicating that
nitrite +nitrate was taken up exclusively by diatoms since the 1:1 slope of disappearance was
identical to the biomass ratio of silicon and nitrogen in diatoms. Nutrients supplied to the
euphotic zone probably begin diminution from spring toward autumn due to strongly stratified
water column. We can therefore say that there is a possibility that nitrogen is a limiting factor for
the phytoplankton production, especially diatoms, in the offshore surface water in Suruga Bay
during spring to autumn.
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Fig. 1. Location of sampling stations in Suruga Bay
during May 21-24, 1996.
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Fig. 2. Vertical sections of (a) salinity, and (b) tem-

perature (°C) shallower than 200 m between
Stns. 1 and 9.
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Relationships between chlorophyll a concen-
tration and (a) nitrite + nitrate, (b) silicate,
and (c) phosphate concentrations within the
euphotic zone of surface mixed water retain-
ing the characteristics of coastal water with
river effluents (O: 0-30 m for Stns. 1-5 except
0 m for Stns. 1-3), and in offshore surface
water retaining the Kuroshio water (@: 0-50
m for Stns. 6-9).

a: .= — 041, n=17, p>0.1, two-tailed test in
the coastal water(O). r,=-0.53, n=20, p<0.05
in the offshore water (@®). b: ,=0.039, n=17,
p>0.8 in the coastal water (O ).r,=—0.62,n=
20,p<0.01in the offshore water (@).c:7;=-0.15,
n=16, p>0.5 in the coastal water (O). =
-0.64, n=20, p<<0.01 in the offshore water (@).
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Fig. 7. Relationships between (a) nitrate + nitrite

and silicate concentrations, (b) nitrate + ni-
trite and phosphate concentrations, and (c)
silicate and phosphate concentrations within
the euphotic zone of surface mixed water re-
taining the characteristics of coastal water
with river effluents (O: 0-30 m for Stns. 1-5
except 0 m for Stns. 1-3), and in offshore sur-
face water retaining the Kuroshio water (@:
0-50 m for Stns. 6-9). The broken and solid
straight lines indicate the regression lines in
the coastal (O) and offshore (@) waters ob-
tained by least-squares method.
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Relationships between salinity and (a) nitrate
+ nitrite, (b) silicate, and (¢) phosphate con-
centrations within the euphotic zone of sur-
face mixed water retaining the characteristics
of coastal water with river effluents (O: 0-
30m for Stns. 1-5 except 0 m for Stns. 1-3), and
in offshore surface water retaining the
Kuroshio water (@: 0-50m for Stns. 6-9).

a: 7.=0.52, n=17, p<0.05, two-tailed test in the
coastal water (O). r:=0.94, n=20, p<{0.0001 in
the offshore water (@®). b: .= 0.081, n=17,
p>0.7 in the coastal water (O).r,=0.75, n=20,
p<0.01 in the offshore water (@®). c: .=0.10,
n=16, p>>0.6 in the coastal water (O).r,=0.78,
n=20, p<0.01 in the offshore water (@).
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