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Abstract

Quantification of terrestrial versus marine organic matter in sediments
accumulated in the river-dominated continental margins for the last 50-200 years is
crucial for understanding the role of climate and the impact of human on the modern
carbon burial. In this study, three box sediment cores, namely DH1-1, DH3-3 and
DHS5-1, collected from the inner shelf of East China Sea (ECS) were analyzed for the
contents of organic carbon (OC) and total nitrogen (TN) and their stable isotopic
compositions (8'°C, 8'°N), along with grain size and calcium carbonate (CaCO3)
content to delineate the different sources of organic matter and estimate their modern
burial rates. The results show that the sediments accumulated close to the Changjiang
(Yangtze River) Estuary (CJE) contain low OC and TN contents with high mean grain
size (e.g., core DH1-1), while the sediments accumulated relatively far away from the
CJE contain high OC and TN contents with low mean grain size. This phenomenon
implies the transportation of fine-grained particles (enriched in organic matter) to a
longer distance from the CJE, indicating the effect of Zhejiang-Fujian Coastal Current
on the hydrodynamics sorting along the Min-Zhe Mud Belt. Narrow molar C/N ratios
(5.6-7.7) and 3'3C values (-22.4 to —21.2%o) in these cores with insignificant
down-core variation reflect the predominant contribution of marine-sourced organic
matter with a slight incorporation of terrestrial organic matter. An obvious 3%o
decrease of 8N in core DHI-1 from the bottom to the top suggests the utilization of
chemical fertilizer due to agriculture in the Changjiang Basin, considering the
increasing of dissolved inorganic nitrogen (DIN) export in Changjiang over the past
decades. In order to distinguish the relative contribution of marine- and
terrestrial-sourced OC, two end-member 8'3C mixing model is employed and the
results indicate the predominant burial of marine OC (DH1-1: 70%; DH3-3: 77% and
DHS5-1: 65%) in the study area. Furthermore, the burial rates of terrestrial and marine

OC in the entire shelf of the ECS are estimated at 0.8-3.0 Mt C yr ! and 1.8-5.9 Mt C
1



S

yr~! with average burial efficiencies of around 9.1% and 3.9%, respectively.

Key Words: Sediment cores; Organic carbon; Total nitrogen; Stable isotopes; Burial

rate; East China Sea
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Figure 1-1 Schematic diagram of global carbon cycle (refer to Kandasamy and Nagender
Nath, 2016, Pg = 103 Mt). The black arrows and numbers represent the exchange of carbon
among different reservoirs and fluxes before industrial revolution. Red arrows and numbers

indicate the exchange of anthropogenic carbon among different reservoirs and fluxes.
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VIR BRRUR . ik s B DL R SR R T LR L TR IR R
EEMREZ —, AR ER KRR AL (Ducklow etal., 2001). HAA
RGP TR, EJE KRR I 2R A R b R (Ve s, RS2 BINRT U N
(K3 ev b FVE FR 5T LA S NSVE B &b, FAE Wb ER (b 27 A8 LR E B &
Zo FTLL, BRIUKREIL G X IBHAG IR L AR B 5 S (s K BN K 083 i
s R0, W BAAPRE (R4EB4E, 2008; Shietal., 2016). Jt
AP AT 1A 381D 2 O s 10 5 U R A s v PR i S 1 23 A e ) RUBE Lot K
AEA BRI R RS E AR

F DR 28« KTt A8 R O Bt o L Bl P DR Bt 10 5% 240 o5 38 A BRIV S T AR 1 21%
(75.3 x 10° km?), FHA KEEZEMHEAN (24-29 x 106 km?) A (5~ Bl 1 B K
8% (Liuetal.,, 2000). {HHT3Z30K BRI H T K HRMF RIS
BE TRV IR, 515 KRGS O A AR Dy s 1 X8 (Walsh, 1991
Jicklls, 1998) FHH ] 1= A AR i B2 A 3= B Bl AR FLAE FH 028 FIX 4
TEAFRBREFR Py 65 EE A B (Chen et al., 2001; Goifii et al., 2006; Wang et
al., 2008; Cai, 2011; Baueretal., 2013). JCHIWFFA RN, WFHEIRDIH A
HUBRHE T 80% MK T~ KFliiZ1%% (Berner, 1982; Hedges and Keil, 1995), JiH. 2
FEIA] T = F N AT R Rt DIk o KRG I G I IR A WL & T ok B il
bR B RV E DA A FE ) e A B AE HLA (Goni et a., 20065 Tesi et
al., 2007; Huetal., 2009). FHt4x3R Ffr A [ 54 N 7 1R VR A LB T s
400-520 Mt, Jf H£9 58417 Mt i35 17 11 = MM A1 4B K PG 22 (Schlesinger
and Melack, 1981; Hedges etal., 1997; Burdige, 2005; Kandasamy and Nagender
Nath, 2016). Ft, KL ZA N HFETE A ) HER 10 248 A0 A R BiR (R1C
Y EEEEEAE (Ludwigetal., 1996; Bauer and Druffel, 1998; Bianchi et

al., 2007; Shietal., 2016).,

i EEA S R B, A AR ik g i, MY
AR AR B SR T, T B B AR AR IR /K 1 23 LA
Je L RAEEAR, W E XA W H LA RGO S Rk T EOR M (Bianchi and
Allison, 2009). i, izl 724 NI R SR AL 15 K AL AE MR A 7= 0
T, HZESEEE RO IIKR (Nixon, 1995; Geay etal., 2002). I
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5 NS it AT B L3 T Ve o s 2 KR AR R ok, SR RN Y
IKAR AR AR Y A P B A FLY) (Goni et al., 1998; Burdige, 2005; Wu et al.,
2007). FTLA, Bk B KL SRR h A HLA R 2 IR B SRR A
FHRIEAE WADFHEIRA T, FF HAidsg 7RSSR EL (Meyers, 1994;
Wuetal., 2001).

TR, RigCAWEK T RS RHEITEE DG, ST R BA 58 fa (0 Kb
Z8 G 500 km) BRI RS HEEL AN 24X (Deng et al., 2006).
ZHIYF 2R SRIE AN E (0C). BASE (TN). BEAALL (C/ND.
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etal., 2003; Dengetal., 2006; Zhuetal., 2008; Shietal., 2010; Zhu etal.,
2011; Lietal.,, 2012; Huetal., 2012; Wuetal., 2013; Lietal., 2014a; Lietal.,
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PR A b ERAG 2R AR, DGR AT JL 2L E N TR AN, AR
. A, Yangetal. (2007) 48 H WERKITHVD EAARFFEMRT 270 Mt [FPIR
BN, KAT = Ak 4k s 2 IR AR & o AR TR S B el ot K 1 LK
SRR (1) ZR U I BB AE FA R 5 2 /b, TN B B AVE =R R 2003 4 A A
KA TE N EAZ (Chen, 2000).
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IRIE I VA FL DTBR B (3D A B ARG P K B2 TR A [ R A AL 11 o
o IbAh, A FEh Salis H R AL 3 45 SR 4R e I 25 A0 DORK TS A 36
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JR TR AR B0 1 5 TH R A IR 2 23 SR S B AREE , R T AR R 2R L R B B9
g i 28 B IR 2 g 70 SRR 6 T S i AR, P T SR B [ R AR T A
B I RE S TUMN B BREREE R KBV B 5P EAE QB L%, 1999). 7R
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FETk 2300 m (PR A0 FENLAT, 2005; Dengetal., 2006). 324V 2 U4,
R SARRFIE A 2, AR XI8058, 84T R A AR ILTR i R, 1 2R X
RIS, FREAR SO PR TR IR AR L (5%, 2000).

FRUFAE N VG RV 15 Bl R i 3 2 I A B2 2E Rt 40, FORIGE W i BEROR,
PME T RE . FETIUA TR GEIE-ZRGI R, FOW-JEpE KWL, ph
SRR I R S RV et ), AR IS ST T R X AR
BEAE 7M. Byfa SRR . PhARIERE AR ER S X (5%, 2008). AR
M ST R K Bl AR R ISP R B AR A AR F 45 5, 9 B SHI/K 30
IV FIAE SR i b i 28 2 A 0 o o W RIIE S 2Rt 5 s J8 KBk 5,
VIS S (1992) W RifghiZethser A by Hy F=E, Kb B R Ea a5
A ARTTRRE AN DABR TR 5 0 R Ly AR SR AR o s, T Hh b 5 AT 52 49 30 DA ek

BR CEREMER ) ISR (BRa) NE.

1.2.1 RBEEEFR

ARHEPR R R S AN R AR (B 1-2) 0 WY AR 1 B IS R A
MAIE BRI CERYE, 19860 HAr il v 7 At iU IR 5 252 15 T e AT XU
WA, AZEWARAGR AR, B3R, Har i R 1L Hs A A S (Chen,
2008). 1M GiERRI AL T-HT R RN, I8 B T RERRAR S 68 B0 (e
BB ANZREF (Huhetal., 2011), JrRdPAR A AL, HEdtima ik
ALK, s BAA RN R CERY, 2002). FhfE 2 35208 Rk
Wi, HIR B T AR R PR AL RERR A SR SR B AR AT, IR BRI
fR LR SR AN G R AR AR S, B R sk B RS . SRR A



AR ARG ZR TR LR o6 3R M LRI AL 2R R AE

B8 5 5 R T2 e S B AR AL e B ETHA (Livetal., 1992; Gong
etal., 1996; Hungetal., 2007), FfHi53 1) BB R IR ZK ATV KIE T Hy
TENRZZRIFHSE (Chen, 1996). CAWFTERNY], MBI AT A LHE S
BT R AP I B E TR (Yang et al., 2011; Hu and Wang, 2016). t4h, K
TLAERARROK R IR, 24 FIRRELN 900 km?, Hpig/KERFER. i
JEmm BN, AT H R i i s mT i s B RS2 (Miliman AT Farnsworth,
2011 SLIHAEE Z, KITW K WKL I [ AR A5 [ ZE 1, ATIASE N & L (Liu
etal., 2003). KILHRK MG B A7 fE =19 AR RE B Asth, EsRGRTK
AR IR B AR (PNAE, 2006).
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Figure 1-2 A schematic panel of surface current pattern in East Asian marginal seas (Chen,

2008; Liu et al., 2010).
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