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Abstract

Abstract

Marine biological productivity, including primary, new and regenerated
productivities, controls elemental and energy flows in the surface oceans. The
magnitude and efficiency of biological productivity, so called “biological pump”,
regulate the atmospheric CO, levels, thus, the global climate. Marine productivity is
largely determined by nutrient supply rate and compositions therein. Mesoscale eddies
have been proved to have profound effects on nutrient distribution in the euphotic
zone. Therefore, the researches under environments with various nutrient supply
intensities are of great importance revealing the role of marine productivity on the
global climate.

This study applied stable isotope (**C and *°N) tracer techniques to investigate
the marine production in the spring of North Western Pacific Ocean and the summer
of South China Sea. A wet oxidation method was established to measure **C in
particulate organic carbon (POC), of which water demand was significantly reduced,
meanwhile, the method also lower down the detection limit of carbon isotope when
compared with the high temperature oxidation by EA-IRMS (element analyzer
-isotope ratio mass spectrometer).

In the North Western Pacific in March and April of 2014 we measured primary
production and new production under the influence of mesoscale processes.
According to nutrient levels, we separate the area into northern nutrient-replete and
southern oligotrophic zones by 30N. Compared with those in the southern zone, the
particulate organic carbon and nitrogen (POC and PON) concentration, primary
production, and new production were significantly higher in the northern zone. In the
southern oligotrophic region, the integrated primary and new production in the
anticyclonic eddy were about 15% and 38%, respectively, lower than those in

non-eddy waters, where low nitrate was further drew down by converged warm water.
1
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On the contrary, in the northern zone where nitrate was no longer the limit factor we
found the integrated nitrate uptake rate was significantly higher (about 48%) in
anticyclonic eddies than that in the cyclonic eddy. The mean primary productivity in
the center of anticyclone eddy was about 43% lower than that in the cyclonic eddies.
The mechanisms controlling primary and new productions were not a simple function
of nitrate. The high primary production and the low new production in cyclonic eddy
with high level of nutrient suggested that renewable nitrogen (e.g. ammonium, amino
acid and urea) served as more important nitrogen source than nitrate. The evolutionary
stage of the mesoscale eddy and associated environmental factors might synergisti
-cally affect phytoplankton community and the nitrogen sources and in turn, the
marine productivity. In the study region, we established an empirical model by using
the surface chlorophyll concentration to predict the integral new production
(INP=12.76¢ [Surf-Chl a]-0.10).

In this study we investigated the primary production, new production and
regenerated production in the summer of the South China Sea. It is the first report of
all three kinds of production at one time in the South China Sea. Our results showed
that the depth- integrated primary production (inorganic carbon uptake) was 59.5-89.7
mmol C m?d, integrated new production (nitrate uptake) was 14.4-45.2 mmol C m™
d*, integrated regenerated production (ammonium uptake) was 2.5-8.7 mmol C m™
d™. The contribution of nitrate uptake to primary production was higher than that of
ammonium uptake. The maximum nitrate uptake rate was generally located at the
base of the thermocline near the nitracline. However ammonium uptake mostly
appeared in depth shallower than the nitracline. When the nitracline was shoaling, we
observed higher integrated primary production and new production in the euphotic
layer. Nevertheless, nitrate and ammonium uptake rates (converts into carbon via
Redfield ratio) cannot support the total inorganic carbon uptake suggesting that extra
nitrogen sources besides ammonium and nitrate were required to sustain the

phytoplankton community. Small organic molecules such as amino acids and urea

v
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might have contributed to the marine productivity in the South China Sea.

Key words: Primary production; New production; Regenerated production;

Mesoscale eddies; Isotope tracer techniques
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Fig.1-1 Concept of primary production, new production and regenerated

production
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