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The future 
research



Keller et al., 2011

DOC: Dissolved organic carbon, largest carbon pool of 
ocean,                700Pg vs 750Pg CO2 atmosphere
Microorganism: Major consumer of DOC(bacteria)

1%  vs 1 yr fossil fuel



Refractory, the major part of DOC 

Bio-available, minor and dynamic!
BP+BR, a major carbon flux in the 
ocean(Kirchman, 2008)

Shelf?



Role in carbon cycle
Carbon source of the Pacific
Sink for the atmospheric CO2

Complicated and puzzled
Spatial variation: Water masses?
Temporal variation: Dynamic?



 Bio-available DOC among various
water masses in ECS are different;

There is a link between bio-available
DOC with their chemical structure.



Pearl River

Yangtze River

PARAFAC 
analysis

Coble, 2007 
Stedmon and Bro, 2008
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C=C0e-kt(Hung et 
al，2003)
Taiwan C.T3：

Shelf water, 
bio-available
Kuroshio C.G8：

Oceanic water, 
less bio-available
Bloom FE1：

Highly bio-
available
Estuary of Y.R.
inconsistency

Difference K(d-1)
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K: degradation rate constant
‘W’for winter,‘S’for summer.

Hung et al.,2003; Kirchman et 
al., 1991; Hopkinson et al., 1997; 
Moran et al., 1999; Lin,2006



BDOC: Poor  correlation with DOC
G8: 64.8uM-6.8uM BDOC vs Y.R.: 106um-0uM BDOC

Composition difference
Characterize？
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 Protein:
Labile component

Bloom (d-1)
0.021-0.018 vs 0.023  

Y.R. plume (d-1)
0.0055  vs 0.009



y = 1.10x - 34.62
R² = 0.64
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Protein: 
Labile
Exponential function 
degradation

Humic: 
Less labile/refractory
? Different from Protein
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Bloom: autochthonous DOM
Estuary: allochthonous DOM
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∑(△H%): 
sum of [ H (first day)-H(last day)]
<0: Produced;   >0: Degraded.

Blue circle for bloom 
Red circle for estuary, plume
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Bloom water: FE1, F1
Phytoplankton derived DOM
BDOC:10-18uM vs 6.1µM (shelf water)
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H1-marine derived-autochthonous
H2-terristrial derived-allochthonousH1 H2 H3
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Y.R. Plume water:  Y.R.  Sal=0.1, B1 Sal=23.4, 
BDOC:   0-7.9µ M vs 6.9µ M (ocean water)

Biodegradation

H1-marine derived/human activity
H2-terristrial derived-allochthonous; H3-terristrial derived/other…



Different biodegradation, production
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FE1：
Bacteria

DOM transformation

Bio-sequestration
/biodegradation

Carbon  cycle



Conclusion
BDOC of water masses is quite different 
from each other. 
•DOC degradation rate varied from 0 to 0.027(d-1), lowest in 
Y.R., higher in bloom and shelf water(Taiwan current).

BDOC is influenced by the composition of 
DOM.
•BDOC higher protein peak, RDOC with higher humic peak. 
•Biodegradation process is influenced by percent of bioavailable
component.
•Production of RDOM by microorganism may contribute to inactive 
carbon pool.



Labile 
DOC
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Respiration-

DIC(CO2)

2.Bacteria 
production

1.Seasonal 
variation 
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