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Fig. 1 Information of sampling stations in the Changjiang

River Estuary and East China Sea inner-shelf ( the orange color

block represents the mud area of the eastern marginal sea)
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Table 1 Basic physical and chemical parameters of bottom water and surface sediment in the

Changjiang River Estuary and East China Sea inner-shelf

W KR ERKIECC RIEKEE REDOEE/ (mg L") TOCHE#/% 8 C{H/% FLEEE SSA/(m*g ") Hipkif%/um (TOC/SSA) /(mg-m™>)

A6-3 137 25.4 28.0 5.18 0.69
C2 183 27.3 29.4 6.75 0.68
F2 264 25.2 34.0 1.58 0.54
H2 262 26.4 34.1 3.14 0.61

A6=7 47.0 21.1 30.1 3.19 0.29

—2296  0.81 16.63 7.3 0.41
—22.86  0.70 17.33 73 0.39
—22.23  0.76 15.79 8.9 0.34
—22.09 0.73 16.68 6.6 0.37
-21.75 059 3.90 102 0.74
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Fig. 2 Concentration profile of DIC (a—¢), NH] (a—¢), SO;™ (a—e), NOj (f-j), NO; (f-j), Fe** (k—0) and Mn®" (k—0) in sediment porewater
of the Changjiang River Estuary and East China Sea inner-shelf
Pl o il 26 S 4 22 AR R 3 2 A 43 Tk

The dotted line in the figure is the boundary between the reworked layer and the unreworked layer
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Ji] B 7 H NHG ) A8 fE 8 #4 5 DIC 2L, B TR B i 38 m
JITA Sl 67 o NHL IR 32 30 1 R (1] 2) . KV H TR
IB] B K R S ¥ A9 NOSHI NOYH Ji 4 51l 48 0.2~
166.1 pmol/L F1 0.1~ 10.0 pmol/L Z [f], -9k &£ 43 51|
9 12.2 pmol/L 1 0.9 umol/L., Hir, # [ ¥ 5 I i IX.
) F2 A1 H2 a5 467 DL KA 5T DX 3T AR 4 T] B 7K g NO;
FINO, - B3k B S /N TRV H R BT X ) A6-3 AT C2
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Wy 7K 5 1 B S0 B A AR A e R B, 205 R AR AL
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B, I FL T H A 7, 10 em 22 T NOSHINOS
e R N (8] 2),

F VT T 2R 1 P9 i 42 0 B 400 ) B K R O B S 1y
1 SO; ¥k B 7F 13.40~24.21 mmol/L 2 [a], ¥k i Ky
20.49 mmol/L, YT [T Y& Ji X () SO Ji W Ik T A0
X o Bk A6=7 357 A, HoAth 3 47 ] Bt 7K v B SO i 1%
JE PR 184 D0 2 T /0N, R T 1T R R DX /N B ]
(E2), H 4475 X 7 AE 3R 3 J2 9T 4R, DIC.
NH T SO (10 3 2 Fif 14 FE 110 18 Jon G 338 190 522 408 1V 17 34 o
o/ (L 2) 0 VT 2R 1 PN i 2R 0 RR 40 T B /K
TREESF- Y1 Fe vk BE 2T Mn> VR E, 237 7E 0.15~
215.36 pmol/L Fi1 0.71~ 178.67 pmol/L 2 [i], -4 ¥k JiF
43 5 g 24.58 pmol/L F1 46.61 pmol/L. FHowr, b i [X.
B Fe Fl M ¥ B 6 /N TR o X o 76 3 i o0 A b, K
8433 A8 5] B K TP B Fer R Min> e i Bl 25 % A 14
I E S e N R A N U R oy < 2
C2 3 {57 /) 18] B K o, Fer Fl Min> ¥ B 1) e (B AN ] 42,
Mn2 e B B0 (E A 10~ 20 cm 22 [A], T Fe ¢ & Y 04
{E7E 30~50 cm Z 8] (& 2),
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(hrvfEMRZE 0= 1.69 mmol/(m*>d))., NH;{%i f&7F—0.03~
0.57 mmol/(m?-d) Z 8], *E3{E " 0.206 mmol/(m?-d)(o=
0.24 mmol/(m>-d)), SO ()il # 7 —4.56~—1.04 mmol/
(m?d) 2 [8], SF39{E ~—1.996 mmol/(m? d (o= 1.51 mmol/
(m*>d)), Fe*#l Mn*1Y il & 4 %l 7£ 0~ 0.02 mmol/
(m>d) F1-0.03~0 mmol/(m?>-d) = [&], FHI{H 43 5
0.006 mmol/(m?-d) F1—0.01 mmol/(m?-d)(Fx i 22 154
0.01 mmol/(m>d), % 2), fERETHE, KILH-K
Vi P ki 28 5 DX Y A6—=3 il 5 A F2 v 47 B B Y

DIC Fll NH;f) 7= A= 38t A K2 SO 1 #E 38 5, 1if Fe?
A M2 {9 77 A R AR B AR /N (R 2) BP XY
A6=7 S AL A L TR BT X, 45 35 B A LA /Ny 77 AR
SINAEE . 458 Zhao Z502013 AF KL T BT (4 AH
S K4 (F B PROFILE A A5, [ 3 0K o 5] el iy
A, AT LAFE U8 I XA 0 1 A6—3 Sl v Fl F2 3 7
DIC 1 NH; ¥ 7 A 3 i 458 5 , W] SO ) 14 #E 3 i s
B, PRSI Ty ) 38 S 24 T R (18D 3),

F2 KIIO-FRiBNFEZEIAYERKRBERN™E/HE
BE (EERRSE, AERARER)
Table 2 Production/consumption fluxes of solute in sediment
porewater of the Changjiang River Estuary and East China Sea
inner-shelf (positive value represents generation, negative value

represents consumption)

FEAR A FEE B/ (mmol-m 2-d ")

Ui
DIC NH; SOy Fe** Mn**
A6-3 4.03 0.57 —4.56 0.01 -0.03
C2 0.74 0.14 -1.14 0.02 —0.01
F2 3.23 0.29 -2.19 0 —0.01
H2 0.45 0.06 -1.04 0 0
A6-7 0.60 —0.03 —1.05 0 0
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H2 35 37 A1 F2 3l 43 4 3 o AE — S, T RS 5 X 1Y) A6—7
Sl R R A 7E — A PR . 5 DIC RINH ) = A
i A S R I S BUR P Bh 2 TR B, i 5 SO T
FE I8 1 AH O B 5 1Y S B DUBUE HLER 19 81°Co Xt
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() B RLAR

4 THE

4.1 MR RY RS TR

AT AR i P9 i 256 20 A B B 82 i 1 D0AR
P DURR IR, Tk 1 A e . AR R
L2 i 1) 94 5 908 S5t DX A 90 AR ) 1] B K TP DIC MINHG )
e J3E Bt A TR JEE ) 3G I T 34 R, AR AR A B )2 i e
AR (I 2), Bl BLaR A& AR T 35 RO 8 4k
YEHI, H DIC FINH7E R Z UCA FaE 19 B Horp,
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Fig. 3 Fluxes distribution of DIC (a), NH] (b) and SO;™ (c) in sediment porewater of the Changjiang River
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Table 3 Fluxes of DIC, NH;, SO; in sediment porewater of typical estuaries and marine environment
sediments in the world (unit: mmol/(m*-d) )
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Early diagenetic processes and influencing factors of the Changjiang River
Estuary and East China Sea inner-shelf

Ji Yu?, Zhao Bin"?, Li Kangl’z, Han Lulu"?, Chen Lin"“?, Yao Pengl’3

(1. Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100,
China; 2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China; 3. Laboratory for Marine
Ecology and Environmental Science, Laoshan Laboratory, Qingdao 266237, China)

Abstract: Early diagenesis in marginal sea sediments is an important process that affects carbon cycling and burial.
Early diagenetic processes and influencing factors, however, remains poorly constrained. Dissolved inorganic car-
bon (DIC), dissolved inorganic nitrogen (DIN), Fe**, Mn*, sulfate and other parameters in sediment porewaters of
five short cores collected in August 2018 from the Changjiang River Estuary and East China Sea inner-shelf were
analyzed. In combination with grain size composition, specific surface area, organic carbon concentrations and
stable carbon isotopic composition in surface sediments and bottom water parameters, the early diagenetic pro-
cesses and influencing factors in sediments under different sedimentary regimes were studied. Concentrations of
DIC and NH; in sediment porewaters in the mud area gradually increase with depth, and relatively high production

fluxes of DIC and NH; (4.03 mmol/(m?-d) and 0.57 mmol/(m?*-d), respectively) and consumption fluxes of SO}
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(—4.56 mmol/(m?-d)) are observed at the center of the mud area, while in the sandy area, there are no obvious vari-
ations of these solutes, and the fluxes are lower compared with those in muddy sediments. According to the vertical
distributions of these solutes in the sediment porewaters, the sediment disturbance depth in the mud area varies at
20—40 cm, and gradually decreases from the Changjiang River Estuary mud area to the Zhe-Min coast mud area,
whereas in the sandy area, no sediment disturbance is found. The thickness of sediment disturbed layer is positively
correlated with solute fluxes (e.g., DIC and NH;) in sediment porewaters, indicating that the physical reworking of
sediments is an important factor affecting the remineralization of sedimentary organic carbon in the mud area. In
general, the main decomposition pathway of the sedimentary organic carbon in the disturbed layer of the mud area
is iron/manganese reduction, and below the disturbed layer the main pathway is the sulfate reduction, while in the
sandy area, the main degradation pathway is aerobic respiration. This study enriches the understanding of the im-
pact of sedimentary dynamic processes on early diagenesis in the Changjiang River Estuary and adjacent sea areas,
and contributes to better understand the cycling and burial of organic carbon in the large-river estuary and adjacent

S€a arcas.

Key words: Changjiang River Estuary; sediment porewater; early diagenetic process; sediment rework; flux; organic car-

bon decomposition
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