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Abstract

Abstract

The technology of high performance liquid chromatography combined with
CHEMTAX software to define the phytoplankton community structure was applied in
7 cruises study carrying out during July, 2007~June, 2011 in the South China Sea
(SCS). The hypothesis was that as the distribution and community composition of
phytoplankton in the SCS was spatio-temporal variable, the primary production and
the proceses of the biological pump was also variable, especially, under the influence
of high frequency meso-scale physical processes (eg. Eddy, river plume and coastal
upwelling). So the scientific question had been processing from 4 portions in the
present study, that was, 1. The distribution of phytoplankton in the SCS; 2. The
spatio-temporal variation of major Phytoplankton functional types (PFTs) in the SCS;
3. The response of phytoplankton community to the meso-scale physical process in
the SCS; 4. The coupling correlation between the PFTs and the particles organic
carbon (POC) fluxes in the SCS. Through the research contents above, the regularity,
controlling factors, and the potential mechanism was aimed to be acquired. The main
results below:

Methodology, giving the procotol of CHEMTAX running and optimizing for the
SCS HPLC-CHEMTAX study. As 1. Samples grouping followed the depth, might be
best in optical attenuation means; 2. 13 kinds of pigments were applied to the
adjusting ratios in Mackey et al. (1996) to acquire the 9 groups of phytoplankton
composition; 3. Successive running was necessary and picked up the results when the
ratios convergence after the 4™ ~5" running; 4. Linear regression between the “ture”
and “estimated” values was used to test the consistency of the results. CHEMTAX’s
results were also compared to the model resuts of Uitz et al. (2006).

The spatio-temporal variation of phytoplankton community in the NSCS,
The TChl a biomass was significantly higher in fall or winter than in spring or
summer, in which the higher biomass seasons dominated by Diatoms comparing to
Prochlorococcus and Synechococcus in warmer seasons. Haptophytes_8 in spring and
Prasinophytes in fall were two intermediate populations. Diatoms- Haptophytes 8-
Prochlorococcus and Synechococcus succession was remarkable from coast to
offshore basin. The temperature, N and P nutrients were the major factors influenced
the distribution patterns and biomass.
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The response of phytoplankton to the meso-scale eddies, there were no
significant difference in phytoplankton biomass and composition among the three
anti-cyclonic eddies (ACEs). Taking each ACE individually, the biomass at edge:
center: reference was ~7:5:2. The submesoscale upwelling at the eddies’ edge made
where the profit for Diatoms and Dinoflagellate. The upper layer was almost occupied
by Prochlorococcus and Synechococcus no matter in/out the ACEs. Analogy to the
former studies and a Rossby-wave eddy through the Luzon Strait to the NSCS shelf in
winter suggested the origin was not the primary effective factors for the variation of
phytoplankton community composition.

The deep chlorophyll a maximum layer (DCML) showed a dome structure, and
the TChl a concentration at the cyclonic eddy (CE2) center was almost equivalent to
the biomass outside. But there were 1.3-fold and 2.2-fold higher TChl a biomass at
water column average inventory of euphotic zone and at surface, respectively. Three
distribution patterns of different phytoplankton communities were sorted by their
vertical feudal distinction. The enhancement of Synechococcus at the surface,
Diatoms and Prasinophytes at the DCML were the key contribution to the increasing
of water column biomass. Although the hydrological and nutrient signals of CE2 was
not so obviously at the surface, the TChl a and all the different phytoplankton
population had remarkable responses to CE2. That might be the results of the
combination effect of water mixing and nutrients depleted by phytoplankton.

The combination effects of Pearl River plume and coastal upwelling to the
phytoplankton community in summer 2008, the enhancement in TChl a biomass
was obviously at the surface and subsurface for vigorous and old-aged plume,
respectively. Community succession was from Chlorophytes at the estuary to the
Diatoms at the plume and to the Synechococcus at the old-aged plume. Bottom-up and
top-down took effects simultaneously.

The Diatoms dominated 80~85% biomass in the upwelling, comparing to ~50%
in the plume, which might be the results of nutrients utilizing difference. The status of
ADIN: ADIP was about 16.7 in the upwelling and 61.3£8.7 in the plume implied that
phytoplankton in the plume might consume the non-DIP nutrient.

The coupling correlation between PFTs and POC Flux, positive correlation
was constructed between TChl a and integrated primary production (Voss, et al.),
especially with higer IPP under the 30%~50% Nano-fractional phytoplankton biomass.
POC Flux/IPP was below 10% at most of the status, but increased to 20%~50%
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somehow in summer or fall. The POC Flux/INP was higher in fall than the 40%~50%
in summer or winter. The predominance of Haptophytes 8 in winter might play the
leading role in high f-ratio but low POC Fluxes, as its low settling effciency.

The evidence of Pico- and Nano- phytoplankton’s sinking to the 300 m and 500
m was obtained using the size-fractional in situ pumps. It was the results of the
repackaged effect or aggregated. However, 30%~50% Micro-size phytoplankton in
the 1~10 um samples in the deep water indicated that the broking down of the larger
particles existing and also the lateral transmission from the continiental shelf under

the dynamic downwelling in winter.

Key Words: Phytoplankton, South China Sea, Photosynthetic Pigments, Functional
Types, Meso-scale Physical Process, Particles Organic Carbon Flux
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