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Fig.1  Vertical distribution of *°Pb and ""Cs dating in columnar sediments



55 640 Z=

TS VS LR ARG DU RS i SR U A AT

2007

D50/pum TOC/%

1.0 1.5 20 25

AL %
12 13 14 15 16 17

5'Cl1%
-28 -26 -24 -22

0
5 - O Sy
o ] Q
o ol R
............................................ A S e e R e R A T W e S R
25 o I )
s o '
o] o)
y o
45 % % {
9 o b\o
o O/o/ >O
o
= 65 o <} d\
5 Jd o, Q
i wer o 5 S b
& ¢ ; £
| | .. o O YR .o S
7 o
o) O\O o]
o
105 q he)
Q
9 o 3
o o
125 o Q J
Q Q !
O,O O/O }JP
145 g o
(a) g M 2 (© g (@
15

2020

2010

2000

1990

AER/a(H JT4E)

1980

1970

1960
1955

0.06 0.09 0.12 0.15
TN/%

5
0 20 40 60 80 100
FiAR/ %

323640444852
0'N/%

16 20 24
TOC/TN

B2 RO A HLAR B3R 85 I 7 19 3 ) 22 1k

Fig.2  Vertical changes of organic carbon and its environmental factors in columnar sediments

32 e 2 IR LT R MR ORI A WLROR U5 LA — e I B 2%
PE, 8°C F-H{H H—-24.08%0,8 N F-H{H Fy 4.21%0( &l
2f,¢) o AP F VA1 14.28% (K 2h) . TOC
5 TN 5 g 2P I A5G (R*=0.238 09, 8] 3a) , £ IA 2L
BT A LK R R IR —2; 1 TOC 5 8°C
R EE A (R=0.472 69, K1 3b) , K 8°C
(B AR I 2 DU YA DL 1 322 DTk
23 ARMARREEERENEIRIERES
21 R AR AR O SAR B A T 52.03~233.61
g/(em’a) , FHI{E M 177.68 g/(cm®+a) (K 4b) , TTF
Y1 OCAR A T 112.78~473.97 o/ (m*+a) , F-HI{H Ky
286.65 g/(m*+a) (¥l 4c) . #34 TOC .SAR F1 OCAR Ff
At 1] 2E kR Fa 3 (] 4a~c) , ADREA HLBR AU DT RN 58
3R =AY B (1) 55— B B 1955—1982 4F 1 —

0.17

(a)

0.16 °

0.14 1 o

0.12
ES
g

0.10 1

® o ° oo Y=0.023 94x+0.064 32
R’=0.238 09
0.08 1 L4 N=30
o 0 P<0.01
0.06

T T T T T T T T
1.0 12 14 16 18 20 22 24 26 28
TOC/%

(b)g
[ ]
-23
24
S 25
ES
-26
Y=—1.923 59x-20.900 49 ®
R’=0.472 69
277 N=30 .
P<0.01
-28

BB TOC 7 &5 OCAR # R 2 [T &% SAR e/
H 0 152.74 g/(em’+a) , e KAE K 233.01 ¢/(em’+a) ,
OCAR 4 PR £ KAH 473.97 o/ (m*+a) ; (2) 55 B B,
o} 1982—2014 4F , £ E E Bl A TOC 5 OCAR # £
BN B #, SAR A 223.73 g/(em®+a) F fE #
127.87 g/(em’+a) ,OCAR )\ 473.97 ¢/(m’+a) T P 5
192.60 g/(m’+a) 5 (3)%5 =K Bl 2014—2021 4, TOC
5 OCAR B FFHE TREREH, SAR 22 T R
I PR AR A 52.03 g/(em®+a) , OCAR HY 31 i A
112.78 g/(m*+a) . TOC.,OCAR JG HH g #H 3¢ ¥ (R*=
0.095 78, [ 5a) , SAR, OCAR g 35 % 1E 4 3¢ (R*=
0.457 66, [ 5b) , KHALLRARGTFRPI T SAR AT g 201
FRIAT L LR 1 — > EE 22 M L 3, 555 19 SAR
A FITFA LR TR 1L

T T T T T T T T
1.0 1.2 14 16 1.8 20 22 24 26 28
TOC/%

B3 FRUTEY T TOC 5 TN/SBC B 4H 6 % &

Fig.3  Correlation between TOC and TN/§"C in columnar sediments



2008 LI A= F43%:
2020 2020
2010 2010
2000 - 2000
& g
R R
Z 1990 L1990 2
z z
¥ x4
& &
1980 1980
1970 1970
1960 — 1960
1955 A F 1955
—— ———————— 1
1.0 1.5 2.0 2.5 3.0 60 120 180 240 300 70 140 210 280 350 420 490
TOC/% SAR[g/(cm’a)] OCAR[g/(m’.a)]
P4 R UUBY H TOC  SAR L OCAR 1) 1 B 43 fii
Fig.4 Vertical distribution of TOC, SAR, OCAR in columnar sediments
3.0 300
(a) (b)
.
°
2.5 250
. . s _
2.0 4 . ° = 200
4 ° g
® M s
S 1.5 e ° 2
© o® o 2 150
° ® L IR é
° o oo
1.0 1 Y=0.001 70x+1.141 83 Y=0.384 80x+69.862 80
R*=0.095 78 100+ e R*=0.457 66
N=30 N=30
0.5 - P>0.05 P<0.01
50 L]
0 - T T T T T T T T T T T
80 160 240 320 400 480 80 160 240 320 400 480

OCAR[g/(m’-a)]

OCAR[g/(m’-a)]

BlS  ARRUIE T OCAR 5 TOC/SAR M AR 36 6 5
Fig.5 Correlation between OCAR and TOC/SAR in columnar sediments

MR BN BB TERIFE R H k=
HRGLT A MA R ITF 9 8 C B /3 A Y L, 9
e C3IHEY) A ML LA KK A=A N A B
() B 5Tk (K 6a) o LD AREEIRTTE ) 19 65N A
4 A7 Y1 L 22 B LT MR DT R ) 4R 3 22 37 1800
RAEAMKATRITFE R0 (Fl6b) o HLA, 2R AR
FEARTTBA ) C/NAETE S /R P VR WA e
BLITT ki M AR A0 Sl AT ML 3R ) 32 2 o ik ([T 6c) o
PR, ST A APRAT AR DTAR Y b A HIL BT 20 8 A 1 Bl R
el

FLF MixSIAR B H AL TR YA HLAR R U5 1Y 51
HRFE R I, PRI DTk K, A T 49.30%~78.70% ,

24

YA K 59.44% (8] Ta, d) ; POM TTER AT 4.60%~
39.90% , “F-¥{H 4 25.91%, POM ) o7 Bk ALK BT
R ka3 (& 7a,b) ; SOM 1 TTHR R 5/, A T 2.80%~
15.10% , F-Y{E 1 6.09% (1€ Ta, ¢ ) 5 FEUFHE 4 A T2 ik
AT 4.00%~15.40% , -3 N 8.56% , SOM FI i i
HEYI TTRRR LR R R AR (] Ta,ce)

3 e

31 AR EUARKEESERE LKL
ESE

38 1 o B LR AR TR H Y TOC )TN FTC/N, 1]



EH ] A S TS LR AR MU BB R R SR U5 BT 2009
24
_o]®@ 254 (b) 22
20 20
~15 18
151 164
1 $ 144
S 204 I z 107 5 121 I
3 : =
I © s z 10 1 I
=25 I - 8 -
I 0 I 6
-30+ _5 4 I
T T T T T T T T T T 2 T T T T T
(& (@ 7 Ao 7% 7 . 8 =
B B, % T, % % 0, 5 % %, % T, Y, B e % %Y,
% R l@ % % ,}‘/3@ %@jé x/@% 23 "%
%,
“
K6 HARDIBUY T 67C (8 N FI C/N 1 K U5 43 7 HfiF
Fig.6 Source distribution of §"°C, 8N and C/N in columnar sediments
POMTLIHK 2/ % TR Dok %
5 15 25 35 45 45 55 65 75
0 " . . p . . ; : a
5 A
A F 2020
A
............................................................. e S
25 yAN
X L 2010
A
A
45 X
D k2000
A
A &
. 65 o R
- I L1990 2
= 3
& AA )
<P ‘
............................................................... N ¥
X 1980
A
105 A
A
X
X F 1970
125 X
N
1960
145 (@) © £ @ 1955
155
0 20 40 60 80 100 2 4 6 8 1012 14 16 4 6 8 10 12 14 16
TR/ % SOMTLIHR /% TR R TTR AR %

F7 BEARDORR W) A BB o5 7 SR I 5T ik R e L0 A SRR AR

Fig.7  Contribution rate and distribution of potential sources of TOC in columnar sediments

DALY i H RGN IE R STRR BRI AR Ak . 2T
BEMAR DT A R JZ A7 HH A9 TOC VTN & A8 fb s
PR, HR PR IE ARG, R DR YA HL
IR IR — 3", 5T B TOC &% & 41
Eb, TN B i A /0 T B JE: DR A 2T AR ) 3 1o SR s A=
WA R BRI 52 Wi 2556 I 3850, T TR VAT e 21 AR A 4
OYARRER R, HA KR I KA A ) 4 A, AR ZR
WSO AR W) 3 i S5 A AR A — 25 AR B U
R RS\ ) A R B NS R U o i i = BV R N 1
B WD i TN B a2 s 0 %) 2 82 Ji R0, [
IF, Z0 B bR R R 3T R W 6N R 8 25 Ak 3 Bl 4% /)8
(3.37%0~5.08%0) , & BRI R 32 S NIR 35 Y 171 1o 52

M AFG 5 /N2 TR ) 2 R a7 R R R R
TR UTFE A FZA , {5 SOM 14 BTRkR AN X 3IK, 31X 1T fig
EVUBRYH TN BRI Z —. 1e4h, TOC Fil
SVC I R SR G , R W HAT AR 8 CAE B i 2 1T
T MLG Y =2 DTk . ZDREMCR 32 200 i A
BRI, T 7K A5 0 AR BILBR Y 81 C (BB AIR L i
FEARDTRR 9 8PCAE™ . [RIRT , £ AR 4 119 8" C {5 AH
XFREAR (ZL A ) 8°C B A T -30%0~—22%0, 1 AR VT
T 8 CAEA T =27.16%0~—22.39%0) , LT 75 P 1Y
I3 R TR A HLAK & 1, (A S AT
SCAH . C/N FLfHERAEA HLFOR I A Z 4545 ,
1 44T CANAE P LAARASAE GRS Hh A BILJSR B ok TR



2010 A

S

5434

FVE (S B, TR C/N>8, BB IA Sk 2 /037 2 Flgy
5 1 s ) i U5 AT AL BT o % L AR i, C/N {1 B
K LERSMAR DT £ TR EE 1) C/N(EACR , A T
11.05~22.65, RUIA MR EA — & 1952 221k -

FEIR TR BE 41 43 F1 DSO BE TR A8 AL LA [
FEAAE  Hodr  DSOSE DU L EE 2 ) 2240,
WU R AR B B e AR AR L™ TR A 3Ry
Fare . (EAE AR 7 1966 4R 5 D50 B /)N,
TP A T RE & AR T 284k, 1965 R ,
WA K R (27°13745.53" N, 120°2724.14" E)
A, AR A Ui v sk, 5 80t
TR AS [RDREAR 1 0K LU 91 % A6 A8 Ak, DT S 8000T
U D50 A8 /N, B 4 2 4 & & i = i KR1E
(42.51%) . SR, 7 2013 45 i Je DL D50 BA (48
KX FEEEZEREM, 2013410 H 7 H, &4
“HERRTAE VSR VR R B VT PN R R R K
Bl I R IG 5, A o] 55 3 ok 2o AR S 30T AR
32 )2 10 40 U A S5 U R I R A KA, BSCURR A R A%
UL 7RI ST D50 28 /N ] RS2 PR AT 1K i
(27°13'10.67" N,120°27'26.31" E) LA K & B By I
B(27°1070.52" N,120°27'29.44" E)F A, 5
TKARIK Bl I3 F5AFI 55, 7K A v R Ak i UR 17T e 3]
TINERR S, DU R A% Hh s 4 Ak, DR ks B 4
gL OB ERR . BRIG AR oR A RIK R T
PR ] R S M ZDAR AR P s 2 b vy e ]
R, Mg TR YA AR R
3.2 BHIERFHEREZE RS

LT AR AR DTFRY) T SAR FI1 OCAR BYEE B 404
I —%, OCAR 5 SAR & B # 1EAH X, {H TOC
F i 5 OCAR JC ik 3 AH G | 28 WITTRR o fir S 5
FAE VTR YA AR B 28 AL ) T2 R 2
FEEE— B Bt (1955—1982 4F ) , ZL W AR ULEL) TOC &
IR E ETHESY, OCAR SRk shie K H W
FH#aF . SR, 7 1962 4FEF 1971 AE A5 44, TOC
SAR FTOCAR 45 B i R A e 343X nT HE 5 = o
FEIE Y DL R FIEK A 56 20128 60
AEARATD , T VS ] 0 X U 4k /K R B T R R
IR ELE T BN T CAR Y N b ey A W 1 s e B
2R AR T ORI A DB & 1. B 2%, A )
P85 ) 2 T B A A HILBROIC TR, Y 2T B MR IR )5, B
TN MG A LB F A0, DORR A LB 7 5t 5t
TR B TR IR E— 20 A S DTORR ) 2 SR A

AT A LT A 2 e DT R A AT MILAR 5
o HK MR R LIS Re R e U, fe it
B K BT A UL ) PR TR 5 1T 1A% AR A2 21
e AR R AR VR PSS , AR T R o e L
%, I, TOC . SAR F1OCAR 45 B i R R #a 3,
[FIEE, 75 1977 AFT i 00 U 75 90 00 BTk 238 P il 2
IR SAR Z14 B iR RS K, 3 AT BB R Dk LK T
TE I U, R A Ui Bt 7K 3t 3 i 3] T 0 B bk X35
S8 SAR W i F b, OCAR L S 48 Kok $i . 1e4h,
SAR il POM [ 53 #ik R AE 1971 41 J5 4776 Ik 55 16 14
LISl o1 L N N U K S W L=y i i
K [ AR IR HLUEORL, 15 OCAR 2 B9 F
Feiash . (HAE 1966 4FHT 5 , £ LK 4% A fifi H 5
FH v B LR, POM A1 SAR F8 5Tk 3R 1 8
S T UK I R TR A s v AR
TR TR 7K A £TAM B B R, g /K ) 2 T A B
7 RN VD B R [R] E | DA T AR 12 3 6 s 40 5 114
I
TESE T B BE(1982—2014 4F ) , & 45 A5 BAA |
IR B (DR Z B BRI T (1984—1991 41 )
SAR FUH A8 45 28 b FU A AR | 31X 2 51 3R Al
A Ko 1984 4FHT 5 , I HL T ZEAT 208 A 11 52
TR EE B, IF T 2445 12 A B A, IR 2 1K 3h
F1 5 SR UUAR ) i Az RN oA o TSR G 3 K T
357 1) 0k YRR IS %) ), B R R Y 32 2 R BD Bk
B A R, VB )T 7K TR 32 7K i i BEL i 2 ),
ST A F RO, T A 4 ) R i sk b £ 1T
st (i 2507 T 75 AN A 2T PR TTTAR 4 SAR LA K H:
A TS bR AR R AR RS A o 1994 4F R, 5 5 KL
T B Bl T VLR , TR T SR LT 24
HATSE , T E R MR LR A2 0 R4, 7K 3 77 i il
1% SAR FUI A8 b5 X245 BH 5 (4 92> , S5 i 3 ) 2 170
TR R R0 40 o Bt K 3 i 3T e, LR R 2 1
AR 4 S5 B o - A KR, 5238 D50 B A R
MAE 1997 40 f5 , DU Th TOC & & i &3 i, soM
AP DTk R B LT (HSARHZE BE T
R RaE . 1997 4F 5 XU TR (o 7 1) <2 S Ak g 43
I d A 0 Lk R R A B R A LA
KA, 2 BSOM B SRR 3G . [w] i 3 =
I 2 A 22 ORI 1) 2 ) =B S BOR WAL 4 1) BT
FR 23 B S 1 i), Bl U AT LSRN A ot 7 DA )
SUURR AT HLB S A R B



56 2 AR AT S LD AR YA DL R IE B R IR b 2011

TESR = Bt (2014—2021 45 ) 7] 11 /K ) 1% fiLU2
7 I8 B g A DL S 2D A 52 TR ) i, 45
WK sh 1t FRe , UUR A HLBSR R A e 6 I8 )
WAL AR CUR PR P W) Bl 2ok IR . AE 2014—
2018 AF-HATH] , 327K ] A BELAS 52 , Vg 7K A i At AR
WL, SAR FEARLEFARAE , POM . SOM | P AT Y AY 51
BRI TR BARZIT TR A HLEK T AE R
U5 2 ek 2 2E H B TOC & 8475 1 544 hn i
Bk RE B TURR IR BE FZT A U8 I W RS o A
BLAK A HE A 25 O L . 1 7E 2016—2018 4R34 [H] , 2
“FRIE7HE G I B 5 M LR AR DT P B AL o
PRE B sh . @it % SAR . TOC 5 - 45 48 bR 1y 28
A LA B TR A DL TR R DR AR A 25 5
M, T LWL b g RS U R A A HL R g i
FIRZ . 5 G RTS8l , R U A Pl
T HAEL R St 11%) DGR e PR 225 TR A IR AR B, A
BILARR P T8 7 DR 15 LA S K AR T e 1 S5 R 28 A [ s
CTRPARTTER AT LA ) LK
33 ARIBNEREIRIRE T R H 0 E & S

HR i 2D A R TR A 1) 6°C FT C/N A /Y 43 A
10 [, 020 1 W 21 A AR RR ) i U5 A BIL ST DO AR 32 2
RFEIRAE ) L C3AE LA S i 2k - 5 b B A HILJTE 5 TR
AL IR 322 Ry K A AT ) 0 i Vg 7K R 3 ol R 1) v
PR IEAE ) AP A ALBORL ™ i — 20 ik
B, TR ARAE R DT A BILAs 1) L i o A 2 2T A A
YR TE Y SER B K, U= POM, T SOM A iEAE
VIR BT RN . LI IR IE DR AR DU A Pk
) LR IR , L2 5 o i DU iORVE D iR A
ML ) EZE DTS o SZIW JRVE B sT ik A I
b M B, FBH 2O R SR T AZ I

ST IRTEMIAR L, SOM By BTRREL /), {H R A 5L
TS OMARE L Z SR IX, K A i R B
P& 22 BRI SOM ryfr A, (H IR 8 15 7K P HEl L 25 2 3k
/U B [ il A SR R g A B LT AR (75 SOM BT
BRI LT 1T POM () BT Rk A8 T e
FER R R R R RS, 232 TR KA & A
VAR I R A RE R . WRTTRT_LiE K  TRT E K 4y
BN HG , EUER K 4 o AT W K A g
AR KRR A, BB A A h B A7 AILASORL A T
Rt , DXLk R0t R 20 AR TTTRR Y POM T ik R
) R PR 7 ¢

T AR ) ) DT kR 32 A2 K B A & A AR

FSEIN o FE 2R 2 J0 1), o AT 3 ) Vg 7K v 486
BT AR ) 1) R e N AR o W S N, PR AR
Y sTlcR L & 2 B3 B RIE, Rk
I AT 1 7K ] %) (5 R X6 37 i A 0 i A A — 2 1Y)
SO o 7K R8T i G P 2 T M g 7K HE T
) 250 R, DT S5 i 2E YR 3 %) 37 U AT 40 4
T B G T R R LA MR ML ) BT
[z
4 25

(1) VIRV 2O AR DTRR A BILA R T B TR 5>
T8, UURR A AU RN R IR 3R — B, 2L A
TR DT A HLIR I 2ok, i KA H AR
JEE KR TRRSERE I UTAR YA HLa A IR AR fL i &2
et

(2) DR BT fir 39 25 A2 52 M T VR T8 2T AR AR E
TG ML AR f ) = B2 e R 2, DR e
AL R A7 B KA oy R A S ), b i K ]
b W TR DR D0 3 =1 R A s o

(3) 38 A X VR T8 2D R TRR A BIL B ML 1
SRHE A, & BT AR AR P AR 114 38 5 52 A it
SRR TAR B SRR, TE B Bt B TR e

Hit AHAHFIEHBmEH, AKF. AT
. LEA, KM A TR, B RK K F AT
o, B AT AE XA B R EEIL,

2% 3Lk (References)

(1] =00 XU, R, 55 BRI . — DR R G 28
J 1] BleFaE R, 2023, 68(4) :309-338. [ Li Sanzhong, Liu
Lijun, Suo Yanhui, et al. Carbon tectonics: A new paradigm for
Earth system science[J]. Chinese Science Bulletin, 2023, 68(4):
309-338. |

(2] MREPERIE, AR, S SR eI AR f e R
WFSEHEJE[I]. MR RF2F, 2023, 21(2) :302-311. [ Lin Jiayang,
Song Zheyue, Li Zimin, et al. Research progress of carbon sink
and carbon negative emission technologies in coastal wetlands
[J]. Wetland Science, 2023, 21(2): 302-311. ]

[3] Duarte C M, Middelburg J J, Caraco N. Major role of marine
vegetation on the oceanic carbon cycle[J]. Biogeosciences,
2005, 2(1): 1-8.

(4] JMxmm, WS, 2. 5 p BT S 20 MO e TR A B
B3 A AR B G R M PRI R[], R D R 272 4R (SR
MZ ), 2018, 31 (1) : 112-118. [ Xing Yaoli, Zhao Zhizhong, Li

Yan. The characteristics of mangrove sediments organic carbon



2012

A

S

5434

[10]

[11]

[12]

[13]

[14]

distribution in Xinying harbor mangrove wetland on Hainan
Island and its influencing factor[J]. Journal of Hainan Normal
University (Natural Science), 2018, 31(1): 112-118. ]
Ramaswamy V, Gaye B, Shirodkar P V, et al. Distribution and
sources of organic carbon, nitrogen and their isotopic signatures
in sediments from the Ayeyarwady (Irrawaddy) continental shelf,
northern Andaman Sea[J]. Marine Chemistry, 2008, 111(3/4):
137-150.

VS o e T S S W AR 7 N1 LR S IR A
e 3SR AR [0, AR 25244, 2016, 36 (23) « 7841-7849. [ Zhu
Yaojun, Zhao Feng, Guo Julan, et al. Below-ground organic
carbon distribution and burial characteristics of the Gaogqiao
mangrove area in Zhanjiang, Guangdong, southern China[J].
Acta Ecologica Sinica, 2016, 36(23): 7841-7849. |

Kristensen E, Bouillon S, Dittmar T, et al. Organic carbon dy-
namics in mangrove ecosystems: A review[J].
2008, 89(2): 201-219.

FUIE. 2, T W08, Sk, 45 . 28 [0 7 A7 R AT HLAR ML IC 57 e
BT N [0]. DOAR AR, 2022, 40 (2) : 484-493. [Bai Yazhi,

Qiao Shuqing, Wu Bin, et al. Geochemistry features and envi-

Aquatic Botany,

ronmental responses of organic carbon burial in the gulf of
Thailand over the past century[J]. Acta Sedimentologica Sinica,
2022, 40(2): 484-493. |
XIRE, FTELA, 2424, 55 . LD HL AR A B
I ARRIE B R R (0], T 2 54 8, 2019,36(5) 1 67-
72. [ Liu Dalu, Shi Hongcai, Yan Fengyu, et al. Distribution of
soil organic carbon in mangrove wetlands of Zhanjiang and its
influencing factors[J].
2019, 36(5): 67-72. ]
Smoak J M, Breithaupt J L, Smith T J, et al. Sediment accre-

Ocean Development and Management,

tion and organic carbon burial relative to sea-level rise and
storm events in two mangrove forests in Everglades National
Park[J]. Catena, 2013, 104: 58-66.
(CRBFTEIRMEE RS, THEEEIN—EEZO
O HAE)[M]. A - P& B4 iRA , 2014 1-2065. [ Compila-
tion Committee of Cangnan County Local Chronicles. Cangnan
county annals (1981-2005) [M].
Engravers’ Society Publishing House, 2014: 1-2065. ]
Ostermann T S, Kleyer M, Heuner M, et al. Hydrodynamics

Hangzhou: Xiling Seal

affect plant traits in estuarine ecotones with impact on carbon

sequestration potentials[J]. Estuarine, Coastal and Shelf
Science, 2021, 259: 107464.

TP T KK, R TR ORI R R Z TR A AL
B SR 02 3 R YRR AIE MK BT 7R B S 0). AR, 2022,
34(1):118-133. [Ji Ningning, Liu Yong, Wang Shengrui. The
sources characteristics of stable isotope organic carbon and
nitrogen in suspended particles and surface sediments in Lake
Erhai and their water quality implications[J]. Journal of Lake
Sciences, 2022, 34(1): 118-133. ]

LB B SIETIA S BRRH R R ORI A Pl (A

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[l RAFIE B HOR TR AT 0], R ERBERL 2, 2014, 34(4)
1019-1025. [ Wang Maolan, Lai Jianping, Hu Ketu, et al. Com-
positions and sources of stable organic carbon and nitrogen iso-
topes in surface sediments of Poyang Lake[J]. China Environ-
mental Science, 2014, 34(4): 1019-1025. ]

Nery J R C, Bonotto D M. The constant flux and constant sedi-
mentation (CF:CS) *'°Pb chronological method applied to deter-
mine sedimentation rates at Amazon River watershed, Brazil
[J]. Journal of South American Earth Sciences, 2022, 114:
103715.

JEISE  GOAT AP AU R I 2 e AT IS R A T BRI 1L
AFARWFSE[T]. BB UL WFSE,2016,36(1) : 66-77. [ Zhou Liang,
Gao Shu, Yang Yang, et al. Sediment accumulation and carbon
burial in two tropical lagoons, southeastern Hainan Island[J].
Quaternary Sciences, 2016, 36(1): 66-77. |

JEIHENE , AR, BT, A5 . SRR ZHBE R AR FR oK S
WK IEIFSEI]. B AR AR 224 (R 3E30), 2021, 29(2) :
400-409. [Zhou Yanqing, Gao Xiaodong, Wang Jiaxin, et al.
root water characteristics  in

Lycium barbarum uptake

the Qaidam Basin irrigation[J]. Chinese Journal of Eco-
Agriculture, 2021, 29(2): 400-409. |

MR RN . K 7 57 BH 2 /K A RT3 FR 4 8 AL T R
(N,O ) i 5t 1 5% ) S HLBLE ST D). 0] 2 TR %, 2019:
13-19. [Chen Jiahui. Effect of aquaculture wastewater dis-
charge on nitrous oxide (N,O) flux in mangrove sediments and
its mechanism[D]. Xiamen: Xiamen University, 2019: 13-19. ]

KR LD Y CH, AL N,O Sl it R AE B 3 Wil AL ik BF ¢
[D]. JE 7 E 17K, 2021:42-71. [Gao Changhao. Studies
on the emission characteristics of CH, and N,O from mangrove
plants and their influencing mechanism[D]. Xiamen: Xiamen
University, 2021: 42-71. |

Koy 17 N 5195 1 v A AR AN V9 =B 0 B B = T
YIREW W] AW, 2010,30(12) :3163-3172. [Li
Xulin, Zheng Kangzhen, Zhou Yanwu, et al. Effect of man-
grove restoration on nitrogen of surface sediment[J]. Acta Eco-
logica Sinica, 2010, 30(12): 3163-3172. ]

iR 4, F o Hiy , X IR, 45 TR AN U K A8 UL
YA HL EOR RARAE (). BRBERL 25T, 2013, 26(3) - 287-
293. [Ni Zhaokui, Wang Shengrui, Zhao Haichao, et al. The
sources of organic carbon and nitrogen of suspended particulate
matter in inflow river of Erhai lake[J]. Research of Environ-
mental Sciences, 2013, 26(3): 287-293. ]

Ogrinc N, Markovics R, Kandu¢ T, et al. Sources and transport
of carbon and nitrogen in the River Sava watershed, a major
tributary of the River Danube[J]. Applied Geochemistry, 2008,
23(12): 3685-3698.

BRCIU, SRR A, RS S5 . R AR )2 ORI KL E = 8] )
AR AE B S R [9]. TURRE 41, 2020, 38(2) £ 340-348.

[ Hu Jingjiu, Zhang Hucai, Chang Fengqin, et al. Spatial distri-

bution of grain size composition of surface sediments in lake



5 6341 2 AR AT S LD AR YA DL R IE B R IR b 2013

Cheng (Chenghai) and their influential factors[J]. Acta Sedi- [EB/OL]. (2010-03-31). http://g. mnr. gov. ¢n/201701/
mentologica Sinica, 2020, 38(2): 340-348. ] t20170123_1428297. html. [ Ministry of Natural Resources, The
[24] BAMEZE. smEXAMEH FHTAEREEETRD]. ARK People's Republic of China. 1997 China ocean disasters
71,2009, 40 (15) : 44-47. [ Wu Weijun. Research on stability Bulletin [EB/OL]. (2010-03-31). http://g. mnr. gov. cn/201701/
of existing seawall under strong typhoon in Zhejiang province 20170123 _1428297. html. |
[J]. Yangtze River, 2009, 40(15): 44-47. ] [27] L4, MWl¥EE 5 /N ik SCK R 2 5 G i i A8 AL RRAE
[25] KA, 2R, 24k, 55 . LU L AR A =4 T ISR S WFFE : LAl 1L R il [D]. BLE - =W K%, 2019: 66-67.
MRIFA[I]. AR 7K i BR 57 E ), 2008 ,28(2) : 51-55. [ Zhang [Wang Zhong. Study on the variation characteristics of
Conglian, Zhu Feng, Li Weitao, et al. Current status of sea- hydrology water quality and pollutants fluxes in small heavily
walls in Shanghai, Zhejiang and Fujian in China[J]. Advances polluted watersheds with gate control: Taking Xiashan Stream
in Science and Technology of Water Resources, 2008, 28(2): as an example[D]. Yichang: China Three Gorges University,
51-55. ] 2019: 66-67. ]

[26] A ARILHIE A ARGHRM . 1997 45 (rh [RiHEICH A7)

Burial Characteristics and Source Analysis of Organic Carbon in
Mangrove Sediments, Yanpu Bay, China

LI Bin,SHUI BoNian, YU Yang, LU CongCong, LI Xueli, SHANGGUAN MingZhu, WEI Zhen,
HU ChengYe

School of Fishery, Zhejiang Ocean University, Zhoushan, Zhejiang 316022, China

Abstract: [Objective] Mangroves are an important coastal blue carbon ecosystem, with a strong carbon sink func-
tion that has a profound impact on the global carbon cycle. In recent years, the sources and burial characteristics of
organic carbon in mangrove wetland sediments have become a hot topic at home and abroad. However, there are few
studies on the sources and biogeochemical cycles of organic carbon in mangrove wetland sediments at high latitudes.
[Methods] A high-resolution *Pb chronostratigraphic framework was established in the Yanpu Bay mangrove re-
search area using the 1.5 m deep column sediment collected from the mangrove as a carrier. The sediment accumula-
tion rate (SAR), organic carbon accumulation rate (OCAR), potential sources of organic carbon, and their contribu-
tion rates were analyzed according to the characteristics of the total organic carbon content (TOC), carbon to nitrogen
ratio (C/N) , median particle size (D50) and stable isotopes of carbon and nitrogen (8°C, 8”N).[ Results ] The sedi-
mentation rate of mangrove sediments along Yanpu Bay is approximately 2.2cm/a, and a continuous sedimentary se-
quence of almost 70 years has been obtained. The particle size components are mainly silt and clay components. The
proportion of different components of particle size and D50 remained unchanged with depth, and the activity of excess
*%Pb was closely related to depth, indicating that the sedimentary environment was relatively stable. The average con-
tent of TOC is 1.63%, while the average content of TN is 0.10%. There was a significant positive correlation between
TOC and TN (R’=0.238 09), and a significant negative correlation between TOC and §"C (R’=0.472 69), indicating
that the sources of organic carbon and nitrogen in sediments were consistent, and carbon sources with lower §"C
values were the main contributors to organic carbon in sediments. According to the vertical trend of TOC content,
SAR and OCAR, the sedimentary record of organic carbon can be divided into three stages: the first stage is from
1955 to 1982, the second stage is from 1982 to 2014, and the third stage is from 2014 to 2021. The SAR values
ranged from 52.03 to 233.61 g/(cm’+a), with an average value of 177.68 g/(cm’+a), OCAR values ranged from
112.78 t0 473.97 ¢/(m*+a) , with an average value of 286.65 ¢/(m’+a). TOC and OCAR showed no significant correla-
tion (R*=0.095 78) , while SAR and OCAR showed a significant positive correlation (R’=0.457 66). SAR of man-
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grove sediments may be an important factor that affects the burial of organic carbon in sediments. According to the dis-
tribution range of §°C, 8”°N and C/N values of mangrove columnar sediments, it is preliminarily concluded that the
deposition of terrigenous organic matter is mainly contributed by terrigenous plants, C3 plants and organic matter in
lost soil. Marine organic matter deposition is mainly caused by aquatic plants, marine phytoplankton and suspended
organic particles brought by seawater perfusion. Among them, the contribution rate of mangrove litter was the highest
(59.44%) , followed by the average contribution rate of POM (25.91%) , and the contribution rate of SOM and phyto-
plankton was relatively small. The contribution rate of POM is the largest, which is mainly affected by downstream
seawater injection and the upstream runoff. The water conservancy facilities are the main limiting factor of the contri-
bution rate of POM. Mangrove area and POM delivery are important factors that affect the burial of organic carbon
burial in sediments.[ Conclusions ] Mangrove sediment organic carbon in Yanpu Bay is a mixed source of marine and
land, and the sources of organic carbon and nitrogen in the sediment are consistent. Mangrove plant litter is the main
contributor to organic carbon in sediments. Extreme weather, natural disasters, and water conservancy projects
increase the complexity of sediment organic carbon sources. The sediment mass burial rate is the main factor affecting
the organic carbon burial flux of mangrove sediments along Yanpu Bay. The sediment mass burial rate is mainly
affected by extreme weather such as typhoon, and the use of upstream sluices and estuarine sluices also has a signifi-
cant influence on it. Through reconstruction of the organic carbon burial records of mangrove sediments in Yanpu
Bay, it is found that the burial of organic carbon in mangrove sediments is greatly affected by extreme weather and
water conservancy projects, forming a phased deposition process.

Key words: organic carbon; stable isotopes; sedimentary records; characteristics and sources; Yanpu Bay



