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Abstract: Mangroves are one of the most productive ecosystems of the world, that continually sequester organic carbon and
play an important role in global carbon cycles and biogeochemical processes. This study aimed to analyze carbon
sequestration and below-ground carbon storage in mangroves, to provide a reference for carbon accounting in mangrove
wetlands. The Gaoqiao mangrove area in the Zhanjiang Mangrove National Nature Reserve was chosen as the study area; 6
sediment cores were collected along two sample lines, which were perpendicular to the coastline, and the physical and
chemical properties were examined. Based on the potassium dichromate oxidation-external heating method, the spatial
distribution of below-ground organic carbon content in the sediment cores profile was analyzed. The burial rate of organic

. . . . . 210 . . . . .
carbon was determined using radiometric dating ~ Pb of the six sediment cores, organic carbon density, and depth ratio of
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mangrove wetlands were also analyzed. The results showed a below-ground organic carbon content of 2.14—36.94 ¢/kg,
with an average of (12.79 + 9.91) g/kg. Below-ground organic carbon density in the mangroves was (0.0100 + 0.0056) g/
em’, and the spatial distribution of organic carbon density varied sharply. Horizontally, the peak of organic carbon density
appeared at the middle zone, and organic carbon density at the landside was greater than that at the seaside. Vertically, the
peak of organic carbon density appeared at the surface both at the landside and the seaside, while it was not clear at the
middle zone, and that appeared stratification. In this study area, the century-scale sedimentation rate of mangroves soil was
6.5—11 mm/a, the sedimentation rate of the seaside was faster than that of the landside, and it was generally in accordance
with the current rate of sea-level rise. Spatial distribution of organic carbon burial rate of the samples varied at different
sites, which was affected by the tide level and plant community type. The burial rate of organic carbon at the seaside was
(34.58+7.67) g m > a', while that at the middle zone was150.56 g m™> a”'. The distribution of soil organic carbon was
affected by the tidal site in the mangrove wetland; organic carbon content and carbon density were higher at the higher tide
site and at the surface, while the low tide site had a faster sediment rate. Below-ground organic carbon content and density
at the study site were lower than those at lower latitudes, but higher than those in zonal terrestrial vegetation; thus, its

potential for carbon sequestration was huge because of the continuous deposition process.

Key Words: mangrove; organic carbon; *°Ph; sediment; burial rate
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T EZAEH . AW BE TR E L0 AR A B 73A7 DX, 30 AS [)0 o7 0 % T A AU 5 &, 3 3 e 5 1 [
AT REAEI BT, WF A MRS R ER G MR 2 (] oA DL SR % A B T B e s B Ao 21 R AR 11
AR 71, AR ATS 5 T FRIE DR o AR SR 2 Fni T2 iR iS5 |

1 ARREHARTGE

L1 A5 XA

LRI AR AL T 2R VT B R LT AR A DX B A% 0 X 6 T T ST KT ZE AL VS A Ak By e 20 1
M (109°45'—109°48'F,21°31'—21°35'N) , ZLFARAE B 78 55 B &, 08 A4 A 52 B0 B S0 9 20 R I | 2 2 b
£, 55 fil 46 W ( Aegiceras corniculatum ) . K 85 ( Bruguiera gymnorrhiza ) . #k jifi ( Kandelia obvolata ) | 21 1§ #
( Rhizophora stylosa) 115 3 (Avicennia marina) W% ( Excoecaria agallocha) FICHEEZ ( Sonneratia apetala)
SRR O3 BERE (Hibiscus tiliaceus ) 55 P ELRAEYY . W5 X R 2 AT 22 XUBL TRV M A0, 481 1 <UIiR
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Table 1 The relative elevation of sampling locations

RAEDL FEXT 2 /m REEL B HXT 5 F/m
Sampling locations Relative elevation Sampling locations Relative elevation
Al 0.5 B1 -0.8
A2 -0.6 B2 -2.1
A3 -2.7 B3 -2.5
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(BD)0.87—1.80g/cm’ , 1t Kig & RAEH] A B PR Z A ARLEERAIE  pH (B 10 22 5% AN 35 1M B AR TR 45
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Fig.2 Down core variations of physicochemical properties from A and B sample lines
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Table 2 Sediment characteristics and SOC in 6 sampling locations from A and B sample lines

) L - EER IR S B s
v HE AL A BB BE DURRA . *
i, . R R . Organic carbon
: . Bulk density/ Organic carbon Organic Carbon Sediment rates/ .
Sample point 3 ) 5 burial rates/
(g/em’) content/ ( g/kg) density/ (g/cm’) (em/a) P

(gm™~a™)

Al 0.70"+0.19 19.75%+9.44 0.0124"+0.0031 0.65 80.47+20.44

A2 0.74°+0.13 23.59+8.12 0.0162*+0.0030 0.65 105.42+19.21

A3 1.10*+0.17 3.86"+1.48 0.0040°+0.0009 0.86 34.58+7.67

Bl 1.07*+0.16 7.63Y+7.26 0.0076°+0.0060 1.10 83.97+66.16

B2 0.76"+0.22 19.50*+6.77 0.0141%"+0.0048 1.07 150.56+51.79

B3 1.18*+0.20 5.88Y+2.12 0.0066°+0.0013 1.05 69.09+13.51

BUE AR AR, FFUAR R NG T RERIRE M 2 )28 53 .35 (P<0.05)
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Fig.3 Variation of 2'°Pb activities versus depth profile for the six sediment cores from A and B sample lines
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Fig.4 Organic carbon content versus depth in sediment cores Fig.5 Organic carbon density versus depth in sediment cores
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SETAEPUR AT AL AU HLBR O EECR , R AR B0 = A MLBR 25 B TURRAS . 2 3RH A B FEZk
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Table 3 Pearson correlation coefficients ( R) among bulk density, organic carbon content, density and sand content

< Gk SEs Bk B s
LA wm L I LI R
; . . . Organic carbon Organic Carbon
Physicochemical properties Bulk density . Sand content
content density
25 Bulk density 1
F HUBK & i Organic carbon content -0.882* 1
H YUK Organic carbon density -0.714" 0.948 " 1
KL B Sand content 0.598* -0.621" -0.524* 1

* Fen AR 3 (P<0.01)

3 e

3.1 ORI AT LR S A | R 1 R PR 3

LI 5508 TR YRR IR SR £ 287 SR LB RE B T & B E W) — 2Rk 18 2D AR b G HL
fiie ke VR ki A0 B AR LR R P DL R R R L ORI A S A F R R
BRI AT NS TGS A MUK Z A= AN AR W L5 A R, o A 4 TR A 46 1 L T AR
5Pl S Y D R AE LU SR A A Y I S A Wig 3h Y AR I AR A B

LT ARIE AT HLAR 5 22 K, MR 5 o/kg BI/NT 400 g/kg, P390 22 ¢/kg™) A2 H I B IRAT R
T A BB R A3, A LA % B B AT IR A B I A R LD TORR A A LA 75 5 1.2—145.5
o/kg, F14(30.5+0.7) g/kg!" , ABFIE X 6 AN 07 BF 0 AT HLAR &5 L N 2.14—36.94 g/kg, ¥4
(12.79+9.91) g/kg, 74 XFFRIELIAMAT HLBR & SEBFIT 25 SR TEAT T EugR, T UL R TR 2T AR AR DX B 2
eSO, 5 RS BE (1Y) R A LR RN A LA S A B, AT X UUBA (97 AR 75 B A I, 7 s 1
itk T4 8.7 o/kg MZEH, ST MBI LS E—3 5 AFEER M X IT R A WL & 8k 13—
64/ kg™, R [R) A A7 4 45 PR TR B A BILA 75 12 28 57 K, 2L AR, stylosa (52.44+16.12) g/ kg, 1M1 (4 15 1

x4 ARKBHENGRSE

Table 4 Organic carbon content of mangrove wetland in China

WX UK/ (g/kg) WFFTIX WU/ (g/kg)
Study area Organic carbon content Study area Organic carbon content
o1 g (17 1.2—145.5 TR 2.99—105.06

T T e 31 27.36 RpErE3Y 32.24
FRFEHE 3] 19.92—87.54 YT (3] 6—15

YT 34 23.55—54.17 iEransisd 15—19
Judgir 7.54—20.3 il el <232

I 37 17.11—61.48 FlsT A 1.68—22.74
iR 12 1.91—9.28 BRIT O 5 157 18.10—67.98

s ks £ 13 2.38—12.41 N 12 3.89—28.71
k(2] 14.67—60.61 R 13—64

g Le] 8.5—23.6 T Bt 12 9.27—28.61

o s 26 23.32+2.90
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PR 2E 5 . WA IS IAH | 0 A MILAG 25 B 7 ] — Ml DX 1Y) 25 5702 1R TR PR (23 17 0 RN 0 R0 25 5 v
B MR AR PLE T LORARIR A MBS S LT B A £0 R M A ) U B A LA B B B TR
[vi) st ) L8 4 A ML B S AT A Aot A 0 DRI 0 R A A LR 55 2 X £ A s A LR 24 AR S A Ak,
AR DU e, G B9 2 A 2R AT bR T 300 T 4 WL 35 12 40 A W0 AR 2 AR BRI 1 6 A
MBILARZA LR & i ey , AR RIS R RE S B G DR BE 3G I mi R AR A B i rh iy A 2 BB & i A8 Ak
BRI =L
3.2 RN LT RME H A BT R A PR 2R

LI ARIE L 3Z K Bl ) S5 A TR R BE () 2 ), BB A% 10 53 RIS B ER T 13 50 Y RIRIRAS 2OPb B 2 P A
AR R b 2T BRI i TR R AR 18 DL R L AR R T IR g, R LT AR A TR R 0.1—10 mm/
a, FH 5 mm/a"* | FEFTOPh EAEST R, ARWFIE X LA MR M TURURYE 6.5—11.0 mm/a, B KSR
G4 ) 75,1980 4F 2 2013 47, VAT B 2R 2.9 mm/a, BV VR IEF- 10 2013 4F TLE
AR 1dmm, AR 30 AE R E Tt 75—150mm , A UL 5% DX 20 B MRE i i TR B 5 7 - I T3k S A DT
[T TR & eS8 o o VTV e S8 S ) 5 R I O B2 8 = =l 9B b 1 (1] O W = S A S YT 28
> ARHIF S IX AR 5 A URUR B (i3 T R LY, 2D AR A R /N R A e ) LA B XU ) B XL S5
RAW TR MR HDIBUS RS

Y b v P L e 2 B s [0 628 A R 2 A, TR PRI b A WL e L A B R TR 5 R ) RUBE A AL S 3
A DA SR S Al R s B A BB () LA et RT3 A B 1 T LA 2 28 R 8 RUBE | 20T e 1 [ ok 5
1o ABEFER I i A A A HLBR LR T &, B A AU AT LIS 3] (150.56£51.79) g m™ a™',
MANRE S A3 B3 {U N (34.58+7.67)g m™> a ' F1(69.09+13.51) g m™ a™', Al fES B RE S SR,y (B
SEDEBMTIR ISR A OC, A3 B3 HES AL AMHE WG, K B ) S i, RV DT RRGH R AR, (H 4t 5
SAEPUBRTORED . AL A3 U LR S B0 25 S R BEA T4, KA 25 vl G2 2 3R, 1T B1 B3
AWK & 22 A B E T RE R 22/, WFFT RN, [a]— b XA [R] i s i A AL MR AR AR 22 57,
JRKH Y Hinchinbrook Channel  26—336 g m™ a™' ™" JLEVLIT 168—841 g m™ a™' 1, A5 S0 h [X (1) 24 57
/N, U Rookery Bay 4 69—99 g m™ a™' ") Sawi Bay & 184—281 g m™> a™''*) | R[GE|2E X BRI 2T R
AR R I T TR 510 SRR 2T R DL SRR 25 (] 22 52K, L 22 g m ™ 2™ 7 51 1020
gm ™ a O A LA BR R LA LRI A LR MR B B o 1 R e — | 2T AR A AL ) S o 3L
R EAET /N F T RAGE

4 Hit

(1) 5T X LD MO D 75 47 R TR TR AN 6.5—11mm/a, H AN AR SR DB R i E T
HERE AL, BERS S Y AT AV T TR AT IE N

(2) WIS XA o A A LRSI 3R 24 () 2 5 K, 32 S () o7 ATV 4 21 AU 110 B i), 3 g — 0 B9 S A o
(34.58+7.67) gm™ a™' M P AE gL T3A] 150.56 gm ™ a™',
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F K T7 ) b Lh i A s A IR e R, PN e L e B AL B B R T AN A 67 5 2 ] 3 A
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