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DOC cycle in the continental shelves

DOC: operationally defined by filtration (0.2 or 0.7 um)

Global DOC flux

Sowce | Flux(PgCyri=105gCyr)

Marine Primary production 15-25

River 0.2-0.4

Precipitation 0.1-0.4

Benthic diffusion 0.35

Groundwater <0.01

Complex OC cycle in coastal ocean
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- Terrestrial input & dynamic physical
processes
->complex DOC cycle in the coast

- Most of organic carbon exported
from coastal ocean to open ocean
in the form of DOC



Radiocarbon (14C) as a (DOC) tracer
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A=1/8267;y = the year of sample analyzed

AYC (%o) = e~A¥=1950) _ 11 % 1000

Photoﬁ‘ totrophs

14C/12C ratio relative to standard material(OX-I)

Corrected for mass-dependent fractionation

14C can beused as a

AMC =-1000%0 => 14C age ~50,000 yr Pearson (2000) Source identification & chronometer
A"C=-10% =>14Cage~0yr



Previous studies using 4C in the YS and ECS
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Studies using 14C

Source Region References

Yellow River Wanget al. (2012, 2016)
Riverine OC Yangtze River

Korearivers Lee etal. (2021)
Suspended POC YS&ECS Seo et al. (2022)
e <
Precipitation (DOC) Seoul (Korea) Yan & Kim (2018)
Sedimentary POC YS&ECS Bao et al. (2016)
Pore-water DOC YS&ECS Fuetal. (2022)
Marine DOC YS & ECS Han et al. (2022)
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Various types of OC in the East China Shelf can

contribute to DOC pool



Previous studies using 4C in the YS and ECS

Riverine DOC & POC

Aerosol POC

Studies using 14C
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Sample collection

CTD casting & sampling site
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Sampling

Filtration (GF/F filter, 0.7 um) Sample storage
~800 mL of seawater (frozen at —20°C)
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Sample analysis

Radiocarbon
UV oxidation method (Beaupre et al., 2007): UV for 6 hours to oxidize DOC to CO,

flowmeter
1

flowmeter

{-

volume @
&=
VARV
1/4"
lopump]l\
DOC concentration ([DOC]) 14C analysis at:
High temperature catalytic oxidation method National Ocean Sciences AMS at WHOI
o =%2% Keck Carbon Cycle AMS in UC Irvine

Analytical uncertainty
DOC AMC (%o0): %=8%o

TOC analyzer 6



Hydrography
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Distribution of [DOC] and A4C

[DOC] (uM)

AMC (%)
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Similar trend with summer, but with narrow ranged
- Lower productivity in late autumn than summer

Winter (Feb 2022)

Small variation of [DOC] with depth
- Vertical mixing due to strong monsoon



Distribution of [DOC] and A4C

[DOC] (uM) AMC (%)
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Distribution of [DOC] and A4C

[DOC] (uM) AMC (%)
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DOC distribution with salinity
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(3) Conservative behavior of [DOC] along CDW-TWW in the ECS, but higher A4C

- Removal of aged DOC & addition of fresh DOC during mixing
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[DOC] (1M)

DOC distribution with salinity
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(4) Significant seasonal variation of A4C (~80%o) in TWW-DOC

- Degradation (production) of fresh DOC (aged DOC) in summer, or vice versa in winter
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Depth

Major source of DOC in the YS & ECS: Keeling plot approach

AMC-DOC

DOC concentration old —age —young

EXCEsS

labile and
refractory DOC

deep ocean
deep ocean

AMC-DOC

concentration

background

Mortazavi & Chanton (2004)

Two-component mixing model

[Doc]total = [DOC]bg + [DOC]XS Eq (1)

[DOC]totalA14Ct0tal = [DOC]bgA14Cbg + [DOC]XSA14CXS Eq (2)

Combining Eq. (1), and (2)

y = slope*x + y-intercept
1
AtC,,, = ([bocC], ,AYC,, — [DOC], AY™C, ) | =————| + A™C
tot ([ ]bg bg [ ]bg xs) <[D0C]t0t> + xS

(tot: total, bg: background, xs: excess)

A14Ct0t

y-intercept =AMC,,

Addition of excess DOC

—

0

1/[DOC]

v
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Major source of DOC in the YS & ECS: Keeling plot approach
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dominate the DOCinputinthe YS & ECS
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Summary

Mixing among water masses is an important control of DOC cycle
inthe YS and ECS.

Marine primary production is the dominant source of DOC.

DOC supplied from sediment is another source of DOC in bottom
layer.

Using [DOC] and A4C together provides information on various

sources of DOC.
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