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Abstract

Based on the sampling and laboratory testing data of surface and core sample sediments in the
northern area of the East China Sea inner shelf, the content, distribution, source and influencing
factors of organic carbon in the study area were studied, the results showed that the average values
of TOC and C/N in the study area were 0.53% and 7.14, respectively, and the distribution characteris-
tics showed that organic matter is easy to be accompanied by fine-grained sedimentation, and the
grain-size control feature of organic carbon distribution were more obvious in the distribution of
the core sample profiles. The grain size differentiation driven by hydro-dynamics has an important
role in controlling the migration and accumulation of organic carbon in the sediments of the study
area, and its distribution and burial are also influenced by the depositional environment. The or-
ganic carbon in the study area is a mixed source of terrestrial and marine sources, and the simple
two-end-model determines that the contribution ratio of terrestrial organic carbon ranges from
17.3% to 70.6%, which is greatly influenced by the local regional depositional environment. Com-
bining the 137Cs and 21°Pb dating methods to obtain accurate sedimentation rates, the calculation
results show that the burial rate of organic carbon in the study area ranges from 30~70 t/km2/yr,
and the annual burial flux is about 1.34 x 106 t/yr, which is at a fairly high level. The total amount
of buried organic carbon in the seafloor sediments of the study area over the past 60 years is about
82.2 x 106 t. The results can provide information of a typical local area for the study of carbon se-
questration and carbon cycling in a large region
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1. 5|8

b1 K B B RSN RS s AR 72 1K BARCA WU 55 5 AR Vb 3 A7 e, K] R0 A i
ZHh X ) YR T UAR A A MU Y BB e, B B m iy a1 (2] B — 5T, PURTEDIRRY)
HH R AR AE A AR A S5 25 A RO PR 7K SO S DL R A Wbt 3 46 DR 3R D s 77 26 P B P AT 7
IR CA B AR A 1 S L A 24 M 5 R 52 B BRI [3]-[5 ] Rk, AP 5 il B0 9 v O WL 53
A SR FEARFAE ST RN T RS PR A A b R Ak 25 0 B B O S5 8 A RN 288355 3 i 97 2 LA 7 B2 fr) ol 2
B HR N L[6]-[8].

FRIE A B AR TR DURR X YL K = AN R, 0 AR T A 2 /KIRZ) 60 m 2 ], JLEfEL s,
227N A KRR A, PORRWIZR Y Jp At R A 7284091 [10] (WL 1), Wil 3= 2 gttt Bl A LB 1)
TENEFRVD s BUARYIRE R AL AT IA 1.0 cm/a LAE, 43 mE SRR BB /MEE 7 1R FREAR[10]-[12]. &4 TR %
X K ZUTR A WK I FU4E TV 1 S LM AT A B 42 X 85, Eb A — B0 45 18 2 A WLRR 1) & R 7RI
7 R Bt B3 4 e i [ S1-[ 71, ARYE A HUBR & B (TOC) MU & & & (TN) LB (C/N ). B2 R K (013C, 615N)
REE AEAIRR BV (CUA IR 38 55) S5 AT (1 70 T R A TR W o A DRSO R U 338 A e B A SRR A
JR[7] (8], A FHRIR A MBS [ FE BE MU Bt /K B0 1 26 AR5 R UURR (2] [13], FF HAEDURS KA - A 1k [4]

DOI: 10.12677/ams.2025.124023 223 PRI


https://doi.org/10.12677/ams.2025.124023
http://creativecommons.org/licenses/by/4.0/

[14] o ZRTTIZ LA FE X I T HURE 3l (AR 24582, e Xt A Bl ZR AL 3 Y o AR A HLAE RO ATE 7 i A 22
Ao
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Figure 1. Investigated area and sampling positions
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RV TERAR T DR AT IS BT o

SN, FRFEIZIE 5~10 cm [HIREHURE . X R ZFEFIACRAE BT RLEE 430 o BOE & J5AF I 25 1%
M H00 ZBRBREREFIA LT, I SO/ R RN VE S B — B, LI A0 R 7 U R 3% 5
{# ] Microtrac S3500 ¥R FE A% (3€ [E Microtrac 2 7)) AT . TOC F1 TN KA Vario ELIIHY G % 4
A (#8[E Elementar 2 &)W, SKUTHE G2 2h R AL B bR 5 T HLER 5 T IR T4, SRS E 2~3 mg Ff
i, FHES BN, AR TOC. TN, RS EArEm 2 <0.1%, ¥ <0.02%. [
FEEURE 7 148 ) Delta plus [F47 2 5 3 156 A AX (35 Finnigan 28 7)) 5] 613C. FARFEHEAT P B 5
WA FIREHE. RARS/KEMULE, HmitE RSB T2,

20ph, 3Cs stk H y BETEAX TV FESRIRME TR J5 , fEH Ortec HPGe GWL = 264548
#(EE EG&G Ortec AR M. MR I 21°Pb HI T, K HE EWIAG R A AT VLA SR A DA
DUBUHR . Cs FEHHARE E AR N 1963 4, 15 21Pb PIALEF TS AR IE[ 1] [12] [16]. FEAR
e ARERL WIS B AR U B R AR AE[17]

NZF] SPSS 19.0 FAF AT HE G vt 0 Hr, IR AT Surfer 15.0. Origin 2018 #4441k .

3. ER51
3.1. N TOC B 57

RIEVIR TOC “FIMEN 0.53% (WK 1), FEARLE 0.3%~0.9%, SHEKITEAN BN FIHEA 2R
Vg PN il BRI )~ A R

TR E AR b S I TN R AR AN IR AR (LI 2), e A I IR R G K
X AR R X P AR . /N SEFIME BN 7.4, Rm T KIL DA R4 24, ERR T3
FEAN SIATCIN S AR Ll B B3 A3 AT AR TOC KEBUH A o 013C 3 N—-24.21%0, L5 Bt i EOH 24,
EE BN R UGB 28 A S T 450, AR S IX UM A AT Ee B 5] . iR R AR (Md, @ {H) IR RS 7
WK, VIR, WoR T RILEW M RIS A5 SO RHE, RN HE M =23 77, 1
JAEB TOC [ E AT EE 52 2] _ETHR LI [9] [10]1. TOC 1534 5 TR YIRLAR (1) 50 A5 — & FEEE (AR AL,
BVBEE DR A4, TOC ¥R, Brn T ENUR S -5 A BURLITRR AR £ 35 AR I RRIE[4]-[ 7]

Table 1. Statistics of TOC (%). C/N and §'3C (%o) of the surface sediments in the study and adjacent areas
F 1. AREFAPUCEEREITIR TOC (%), C/N F 61C (%0)5tit

TF 50 X 35k B 5 ) R YR TOC (%) ) (F /M~ K) C/N P (31 K) 013C (%o) P ¥ (B /IM~F K)

EN LTI 0.53 (0.13~1.04) 7.14 (2.04~16.06) —24.21 (—29.40~18.80)
KL TR vb[18] 13.5+10.0 -25.6+1.0
KA 44] 0.43~0.57 6.68~7.86 —23.37~21.90
BLME[19] 0.50 (0.06~0.96) 7.57 (2.55~27.37) —24.13 (-29.47~21.80)
FHLFER[19] 0.47 (0.08~0.80) 8.57 (5.81~13.81) —24.32 (-28.19~19.68)
P B8 T [4] 0.34~0.68 6.64~7.44 —23.48~20.76
ARG SR 7] 5-7.5 —22.7~20.1

A HUBS 3 A1 APAE FEZ4% )R e AE AT DR A 30 T A vh SR ILAS S (L8] 3), TOC AMEAER/K E 5 Md
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Figure 2. Distribution of TOC (%) (a); C/N (b); 6'3C (%o) (c) and Md (@) (d) of the surface sediments in the study area
2. MREEREIFRY TOC (%) (2); C/N (b); 9"C (%0) (c); Md () (d)737h
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Figure 3. Distribution profile of TOC (%) and Md (®) (d) of the core samples sediments in the study area (Core sample station
see Figure 1)
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W X R 2V C/N 4 2.04~16.06, XIEARTIER 7.14 (WA 1, Kl 2), &Auh s AR
K, RIAWT XA R A RIE, Sk ELOEIE N FE[5] [6] [14]. TOC #m iy, C/N WM&,
N5 TOC 7 Jm 38 X 45 14 K AT g 3 2t TR R A ML RN E B i ANBIBE SR, 2 20T 6
B RHRIRCEER . THIVES B LR NG ER R, C/N FRFREHIWTA MR IR 7= 4 5 22
[71119][20]. WFFIXFKZE VIR TOC A TN HA SR E 4), (HHEALLIE TN Hh L #rE R o
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Figure 4. Correlation between TOC (%) and TN (%) of the surface sediments in the study area
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MR s 2o e — e, Bl MLER I DTk B 20 U (f s %) THRIZRIE A [19] 2019

Suw=(03C pa — 0C )/ 53C ws — 01C i) (1)
HA ) 61°C i 08C s 0BC w2 AV SEI 613C EFIPORRDIEEERIE . Bl HhskIR 1) 6°C
Uiig SAE o B IC X ORI 32 BESRFCA AT NI YRV, BT YR Vb A LB it I 1 N —27.5%0, AT IR 1
7 iR AE LB B 9 —20.5%0 [13] [18]-[20], 1FHE 438 5T X R JZ TR H G HL Ik 1 Fifi U5 57 R EE
17.3%~70.6% (“F35 40.1%, n =89, FrifE%E 26.3%), Uk FRR, UL SZ 2 53 X IR GTR A 5L 1)
SRR . AT NI AR B, SE ARSI (0 5 R s D L0 25 S B 7 2R 8 P it 38 LUk Hh g SR e A DT ikoR
T 50% [8], i HLILH KB LT AN S B2 AR VbR AP0 IR 53 AT 45 S A 2 B I ) v ek AV R R [ 7]
SRR Y. BFRBERY, SRR Z MR R EIORIE. Ao, REERDEHEAR
EES[4] [5], BRI, SRS B B 7 X 3R 2 DU AR A oA LB R K B Dk Le A, 35 AR R AR A R 2
HIRFE T8, P4 G RGIRRINLER . AEVIFS EVDEEAE N I 2 B0 B 3 7 VE[5]-[ 8 180k — 5 (A 7%

3.3. 60 ERBHERIBBIRZEFEBE

B HURAE WG A S s AR, i TR A RN P AL 1]-[4], JE3H5EE % OCR (Organic Carbon
accumulation Rate, t/km?/yr) AU H TOC (%) VLARPIUTAIE 2 SR (Sedimentary Rate, cm/yr) 1% &
pa (g/em?)FI3RAR[2] [14] [15], HP

OCR = TOC x SR % pq @)

ASCARAE 3 AMARFE L T 210Pb 1 P8 24T AU A, RIS 137Cs F1 e KB E bR 1963 4F, 257
BAS BN R UTARY I 2 PE DTG R [ 11] [12] AR IEFERFE S MR)Z K TOC pa FIE EZ5E 58,
Al ATH 504G 2% 2 A WU B 2 (L 56 2) . SEIPTARIGTRE 26 0.57~0.78 em/yr,  HLK 2 BTk
AR WA, FZRPIARA B7Cs EFRXT 21Pb PRI R HEAT TRE. IR I AT E, Alhe
FBIFATER, HAHAIUTA 2 (45 R A4 te R TR s R (W E ORI — N = [ 21], SCHR
T EARE 210Pb FI T E 5 15 21 B DR R AR I R - %2 A AU R R K 2 7E 30~70 t/km?/yr 22 [H],
5at AR L4825, Deng et al. KU 73R B KL = AN T B VIR BUE R 6 5, 7138 200 t/km?/yr
DA b, B G 1) 2R 88 5 7 m) A e b [ B 7 R & kDS, AR IXSAE 6 tkm?/yr BAR[2]. Sun et al WFFER
HH BN R N B 42 e o X MRS SR R 33.8~54.7 (F451 41.2) t/km?/yr [14], HARTHI4E R 2.

Table 2. Statistics of SR (cm/yr), OCR (t/km?'yr) and qeo (g/cm?) of TOC of the core samples sediments in the study and
adjacent areas area (Core sample station see Figure 1)

2. MRXFEBUTEHTLIPLANEE SR (cm/yr). FERSTER P B BIEREIRZE OCR (tkm>yr)Fl 1963~2023 £
BUEREBEE qo (Yem?)Ziit RS LILE 1)

s SR (cm/yr) OCR (tkm%yr) P EE(EHAAE~F/ME)  SFEEBUEE(10%yr)  qeo (g/em?)  BERLKIK

S12 0.74 32.7 (43.8~23.5) 0.1992
SJ4 0.57 39.2 (54.3~27.9) 0.2405 ENIIE
S17 0.78 62.4 (86.1~46.8) 0.3826
WHITIX 1.34
IR P i 8 1~2 [9]-[12]
ZRifg il 48 14.7 (> 200~ <6) 7.4 [2]
IR N i 28 412 (54.7~33.8) [14]
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FEB %

ST IXAE 121.8~123°E. 28~30°N Z[H], THARZ) 3 J5 km?, PAASCSMA NI BUE R A5 5, AU
(AEHERE B 20N 1.34 x 100 t/yr. AR¥E Deng et al IR, AN RIGHEZL(HIFRZ) 50 5 km?) (9]0
A HUBR A BB L8 7.4 % 100 tyr [2]. BRIETAR & HORAE, B 70X (00 4 HE0E & A0 T4 24 = 7K
TE X qeo (g/em?)h 1963~2023 43t 60 FEHUARY) AL AR A WU U & -

geo = Y OCR; x (SR/H;) 3)
3 OCR; (g/em?yr) AFRRAEHITH A 1963 4 LISRUTARY) & 2 IR A HLBIGEREUE 2, Hi (em) KRR 2 KT
JERE . S ARRFE TS B 2, HEuk, nT LA S T I O R TURR P 60 4R AT HLBRK RS oA
82.2 x 109 t,

4. &g

(1) i A BEAR AL BRI R ITAR L 2 ITARY) TOC AT C/N MB350 0.53%F0 7.14, 5 I 81
BB REBAE Y. P Bos T AR S -5 ABURLTTRUAR £ 354 FIRFIE, A HLBR 20 A7 FRORLFE 28 il 4 k7
FEARBEG T /A5 PRI INRA . YU R TOC Sk Hhigl & & P ERAE LK Eh (R A BN H R
ARG, R BAKSN ) SRS RTRLEE 73 S35 A HUBRAE I 72 X PR ) b (I A A AR 22 B E (il E A,
Feor A AN 2 BTN A5G — 8 P2 BE I 50

(2) C/N. 0BC HFAERBH, W SC XA AU ARG IR IR IR A8, a7 oo i ot =) e B U AR ) o1
BRECATI N 17.3%~70.6%, 52 E1] a8 X S T AR P 858 R B2 M 50K o

(3) FEREE S JZ VA WU H K 2 7E 30~70 t/km¥yr Z 18], WF9E XA HUIREE I EEE LN 1.34
x 108 t/yr, ALTAH @ BIKTo W50 XU UTRR P 1 60 4R A HLBR IR 38U 208 82.2 % 10° t.
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