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Niigata, Southeastern Japan Sea
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Abstract

The present paper reports seasonal changes in distribution of inorganic nutrients and phyto-
plankton pigment in the vicinity of estuaries of the Shinano River and the Agano River. Plots of
nitrite plus nitrate and dissolved silicon against salinity at the surface revealed an almost linear
negative relationship in November, indicating simple dilution of discharged water. On the other
hand, the non-linear negative relations were observed in May and July, when the biological
processes might be prevailing. Comparing the observed elemental atomic ratio to the Redfield

ratio, depletion of phosphorus and especially nitrogen was significant. This suggests that nitrogen
is a major limiting factor controlling primary productivity in the study area.
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Fig. 1. Study area off Niigata and location of the sampling stations. Open triangles: May 10-13,
1991, solid circles: July 19-22, 1991 and Nov. 9, 1992.
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Fig.2. Horizontal distributions of (A) temperature, (B) salinity, (C) nitrite plus nitrate, (D)
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10-13, 1991
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Fig.3. Horizontal distributions of (A) temperature, (B) salinity, (C) nitrite plus nitrate, (D)
dissolved silicon, (E) phosphate and (F) chlorophyll @ at the surface off Niigata on July
19-22, 1991.
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Fig.4. Horizontal distributions of (A) temperature, (B) salinity, (C) nitrite plus nitrate, (D)
dissolved silicon, (E) phosphate and (F) chlorophyll z at the surface off Niigata on Nov.

9, 1992.
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Fig.5. Relationship between salinity and (A) nitrite plus nitrate, (B) dissolved silicon, (C)

phosphate and (D) chlorophyll @ at the surface.

Open triangles: May 10-13, 1991, solid

circles: July 19-22, 1991, open circles: Nov. 9, 1992.
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Fig. 6. Relationship between (A) dissolved silicon and nitrite plus nitrate, (B) phosphate and
dissolved silicon and (C) phosphate and nitrite plus nitrate at the surface, with elemental
atomic ratio which composed phytoplankton biomass (Redfield ratio). Open triangles :
May 10-13, 1991, solid circles: July 19-22, 1991, open circles: Nov. 9, 1992.
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