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Abstract

Fluorescent microscope and several field experimental measurements were
applied to study temporal and spatial variations of pigment nanoflagellates (PNF) and
heterotrophic nanoflagellates (HNF), and nanoflagellate grazing rate and grazing
pressures on picoplankton, as well as microbial food web (MFW) structure and carbon
flow in typical waters of the South China Sea (SCS). Study waters included the
northern SCS (Feb. and July, 2004), the southern Taiwan Strait (TWS; July, 2004,
Mar., 2005; July, 2005; June, 2006), upwelling off northwestern Luzon island (Dec.,
2006, July to Aug., 2007), and the upwelling of western SCS (Dec., 2006; Aug., 2007).
Main conclusions are as the following:

Temporal and spatial variations of nanoflagellates PNF and HNF were
ubiquity in the SCS, and their abundance varied in different waters of the SCS.
Nanoflagellates ranged from 0.1x10%cells/mL to 15.2 x10%cells/mL in the SCS. PNF
abundance was 0.03~8.6 x10%elis/mL and HNF abundance was 0.07~6.6 x10°
cells/mL.

Nanoflagellates was very abundant with highest value of the SCS in the Pearl
River estuary, and the abundance decreased from upside of estuary to the open sea.
Nanoflagellate abundance was secondly highest in the southern TWS, with high
abundance of PNF and HNF in coastal upwelling in coastal and upwelling waters.
Nanoflagellaie abundance in coastal waters in the northern SCS was also high, but
there was low in offshore waters. PNF and HNF abundance in offshore waters was
very low and the lowest abundance was in the basin of the SCS. Relatively higher
abundance of PNF and HNF was observed around the eddy center. Vertical
distribution of PNF and HNF in different waters and stations did not show uniform
trends, and similar patterns with those of chlorophyll a and bacteria.

Seasonal variations of nanoflagellates between winter and summer showed
different patterns in the SCS. PNF and HNF abundance was low in the winter and

high in summer, they increased in the summer from 2004 to 2006 in the southern
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TWS. However, nanoflagellates did not show significant seasonal variations in coastal
water of the northern SCS. In offshore waters of the northern SCS, abundance of
nanoflagellate, PNF and HNF, was higher in the winter than that in the summer in
northwestern waters off Luzon Island as well as in slope waters in the northern SCS.
There was not significant different of PNF and HNF abundance between winter and
summer in the western SCS.

Physical factors such as monsoon, upwelling, plume and mesoscale eddy
significantly influenced PNF and HNF distribution patterns and variations in the SCS.
These physical factors modulated nutrients, chlorophyll a and heterotrophic bacteria
and then affected PNF and HNF abundance.

HNF grazing and control on picoplankton HNF was a major predator of pico
plankton in the SCS. HNF grazing caused 40-100% of picophytoplankton primary
production and 16-65% of heterotrophic bacterial production loss in the southern
TWS. The grazing pressure of HNF on picophytoplankton decreased from coast to
offshore while the pressure on heterotrophic bacteria was on the opposite in the
southern TWS. Picoplankton production and HNF abundance was the two main
factors which influenced HNF grazing on picoplankton.

Picophytoplankton showed low biomass and high growth rate in the coastal
upwelling regions in the southern TWS. HNF showed a high grazing pressure on
picophytoplankton in coastal waters of southern TWS, which consumed 115~494% of
picophytoplankion standing stock and 88~197% of production per day. HNF grazing
rates was exceeded picophytoplankton growth rates and control picophytoplankton
increasing during the algal bloom in coastal upwelling. However, HNF showed low
grazing rate on <20um phytoplankton and could not control its blooming.

In waters with high biomass, 5~20um HNF played major role on grazing
picoplankton, while <5um HNF consumed primary part of picoplankton in offshore
waters in the SCS. Clearance rates of HNF were higher in offshore waters than that in
coastal waters, but the total community consumption rate increased as HNF and
picoplankton biomass increasing.

Results showed that HNF was low grazing rate with high clearance rate in the

VI
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