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Abstract

Located in the tropical-subtropical region, the South China Sea (SCS) is one of
the largest marginal seas in the west Pacific. In this thesis, we investigated the
distribution of macro-nutrients (nitrate, phosphate and silicate) and other related
parameters in the northern SCS in February and July 2004 in order to examine the
biogeochemical processes that influence the nutrient structure and nutrient limitation.

Oligotrophy is a significant characteristic in upper water column of the northern
SCS. Using the MAGIC (MAGnesium Induced Co-precipitation) technique, we
measured low-level phosphate concentrations in the upper mixed layer. In winter, the
average surface phosphate concentration is 34.6 nmol/L, while this value in summer is
17.6 nmol/L. This higher phosphate concentration in winter than in summer is overall
in agreement with the primary production level in the region.

We observed close coupling of nutrient distribution and the hydrography in the
northern SCS. Among others, mesoscale processes appear to play a significant role in
determining the distribution and supplies of nutrients in the upper ocean. In Feb 2004,
there exist two anti-cyclonic eddies near the shelf break of northern SCS. At the
center of the anti-cyclonic eddy, the level of nutrients was very low, and surface
oligotrophic water appeared to be downwelled. At the edge of the eddy, cool and
nutrient-enriched water upwelled intensively in winter, bringing nutrients into the
euphotic zone, which may support photosynthesis processes. In between the two
eddies, the effect of the eddies seems to be minimal. During the summer time,
southwest monsoon previals the whole SCS, and coastal upwelling and near shelf
break upwellings were the most important mesoscale processes which can also be
seen from the nutrient distributions.

At the same time, we observed clear evidence pointing to the relationship
between the nutrient distribution and the phytoplankton productivities in the northern
SCS. High nutrient concentrations apparently have a direct linkage with high
concentrations of chlorophyll. Moreover, phytoplanktonic community structure is also

affected by the nutrient distribution and its structure.
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According to nutrient concentrations, their molar ratios and on-deck incubation
experiments, we contend that nitrogen and phosphorus generally co-limited the
primary production in northern SCS. In the nearshore region, winter should be
nitrogen-limitation dominant, while phosphorus-limitation appears more important in
summer. N-limitation in winter and P-limitation in summer are possible in offshore
water. This shifting of nutrient limitation scenarios may be affected the
phytoplanktonic community structure and by the abundance of trichodesmium which
is the most important N-fixer in the ocean. Although we observed trichodesmium spp.
in the northern SCS, its abundance was much lower than we expected to sustain
significant N, fixation. The positive N anomaly value suggests N,-fixation is existent
in both seasons. However, there is no evidence that N,-fixation has a significant
relevence to the iron input from the atmospheric deposition in this particular region.

Keywords: Nutrient, northern SCS, limitation
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