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Abstract

Abstract

Dissolved organic carbon(DOC) is the largest pool of organic carbon in the ocean,
and is equivalent to the CO, stock in the atmosphere. A better understanding of DOC
distribution, transport and transformation is thus vitally important to studying global
oceanic carbon cycle. In this study, we examined the seasonal distribution of DOC in
the northern South China Sea (NSCS), and attempt to elucidate
physical-biogeochemical processes that control DOC distribution, including the
exchange between the SCS and the North Western Pacific through the Luzon strait.

In the northern shelf of the SCS, surface DOC concentrations varied from 65
umol/L to 105 umol/L. Surface DOC concentrations were high in the coastal water
influenced by the riverine input. Vertically, DOC concentration decreased from
surface to deep during spring, while it was almost well mixed during fall and winter.
Overall, DOC concentrations during fall and winter were higher than in spring, due
likely to the higher primary production in the latter seasons, which was evidenced by
the significant positive correlations between DOC and Chla.

In the slope and basin areas of the NSCS, surface DOC concentrations varied from
64 umol/L to 75 umol/L. The significant correlation between surface DOC
concentration and salinity during spring and winter indicated that Kuroshio was one
of the factors for the DOC distribution. Comparison of the DOC profiles in the NSCS
basin with the West Philippine Sea showed that DOC in the NSCS was lower in the
upper 100 m layer, higher in the intermediate layer (1000 m-1500 m). This difference
in concentration disappeared in the deep layer (>1500 m). Our results implied that the
Kuroshio intrusion would increase the DOC concentration and stock in the upper 100
m layer of the NSCS. Our results also confirmed the previously discovered by Dai et
al.(2009) excess DOC in the intermediate layer of the NSCS.

The stock of DOC in the upper 100 m water column in the slope and basin areas

of the NSCS varied from 5.9 to 7.5 mol/m? during spring, from 6.6 to 7.4 mol/m?
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during fall, and from 6.4 to 7.3 mol/m? during winter. And the horizontal distributions
of DOC stock were as similar as the surface DOC concentrations.

Using an isopycnal mixing model (Du et al., 2013), we derived the water
proportional contributions from the SCS water and Kuroshio water along the
isopycnal surface. Then we derived the conservative portion of the DOC
concentration solely determined by the mixing between the SCS water and Kuroshio
water. The overall agreement between the model prediction and the field
measurements proved that the Kuroshio intrusion was the dominant factor for DOC
distribution in the upper layer of the NSCS. There was significant positive correlation
between DOC stock and the Kuroshio water proportion in the upper 100 m. Thus, the
intercept of the regression line, when Kuroshio water proportion was 0, would infer
the DOC stock of the typical SCS water without the Kuroshio influence. We could
then derive the DOC stock of the typical SCS water, 6.3#0.1 mol/m? in spring,
6.740.1 mol/m?in fall and 6.540.1 mol/m?in winter, respectively. DOC stock in fall
and winter was a little higher than spring, inferring that the net DOC production
occurred in fall and winter. Moreover, based on the DOC stock of the pure SCS water
during the different cruises, we could estimate that due to the Kuroshio intrusion,
DOC stock in the upper 100 m of the NSCS increased by 4%=3% in spring, 0%=+3%
in fall and 2%=+4% in winter, respectively. And the increase percent of DOC stock
during spring and winter was higher than in fall, which correlated with the strength of
the Kuroshio intrusion. If we removed the refractory DOC stock from the bulk DOC
stock, the non-refractory DOC stock would increase by 10%+11% in spring, 1% 8%
in fall and 11%=10% in winter, respectively.

The difference between the model prediction and the field measurements could
reflect the net DOC production or consumption processes in the NSCS. We
discovered that net DOC consumption existed in spring, while net DOC production
existed during fall and winter. The net DOC production rate in winter was 0.012 g
C/m?/d, which represented about 10% of the net community production and about 6%
of the new production.

As a first order approximation, DOC mass balance was established for the SCS.
VI
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Our result showed that there was a net input of 25328 Tg C/y. This would suggest that

there existed net DOC consumption processes in the SCS if DOC was at steady state.

Keywords: Northern South China Sea; Kuroshio intrusion; DOC; Biogeochemistry

processes
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