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5o N, Xue FEHZE A 813C Al C/N 4 T iRILH
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WATHLETR B IR AR (H, At 37 O AR fg
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211 )& (Rhizophora) NG ZE J& (Lumnitzera) Wi~ J& T
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GERXF LD o 32N D W A iy HH JRg BR T (AR ) &5 4
FERBEAE R —AH8 5 1 ] THC= IR G 8 s AL 2T
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Fig. 1 Sampling stations in Danzhou Bay

Marine Sciences / Vol. 45, No. 2 / 2021 23



Bt

WA KK S FIL, FERiannlh 4.1x10° m?
1 2.8x10% m*1230, AEJHIE T 1986 4F- B Jy i g F X
R, ZIRARIEBLZY 133 ha, ESLIRRHEY) 15
LLVENE (Rhizophora stylosa), KWi(Bruguiera gymno-
rrhiza), 2= (Lumnitzera racemosa), WA (Excoecaria
agallocha), W5 (degiceras corniculatum), FX i
(Kandelia obovate), 1EHilfE(Avicennia marina), wHE
(Hibiscus tiliaceus), 7K B} (Pongamia pinnata), 7"
R(Cerbera manghas)SE242 ML R T2 21008 . &
TR T AR, AR 290 1426 mm/a,
W REAE 5 A3 10 7, X1 A RERT 20 4 42 4R
PIREK LI 80%

ATHFE T HCREE DZB14 T 2016 4F 11 A fliH
universal coring system (Aquatic Research, H4% 68 mm,
KB 120 em), DAE JREEERE THIL(E 1), FIL
R U RS YA LLA AR A . HRIREE T
FILAEMNE O, JEEMNEE 9 431 mo Bifi/KiR
21.8°C, FHFEREETT WTW Multi 3420 &= 45 ¥ 8.6,
HARFER B 40 cme ABFFELL 2 om MBI B HEATHE i
bR ] TR AT AT O T 4 R A R AR AL
LI
1.2 A7 &

121 CRENE

KL I 7 J7 1k 2 IR B 7 22 2SI T 5T o R AR b
£ 350°C M4 12 h ZJF A 5 mL 1 mol/L (75 fi
MRANIE W, #7530 min L b, ZJ5f# F Malvern 3000
WO EE AL
1.2.2  BA BRI E 5k R AL R W E

SA PRI E 7S iR = = EPTEE, 1
SE B[R 2R 5 Ty ok 2 IR B 7 BRI BIF 9T o B2 R
TR B TORR R it 5 25 B KA W 08 )8 I F S, I
1 g FEAREA 8 mL BUHSH . MA 4 mol/L HCI, %
BrICHLIK . A BAKEEER HCL HZE BERET
PR 2 PR UL AL TE 55°C T HET(20 24 h),
LT B DT R S IS 1 4 B Ak

i} CHN JCZ/M#1{%(Thermo Flash 2000 Ele-
mental Analyzer, EA)IW & S AP & 18 i HARHERE
&t i BTHE & (Atropina  Standard, TOC=70.56%) %5 1
T+ (Low Organic Content Soil Standard OAS, TOC=
1.55%). HRifEiR2EH+0.02% (n=6). fHiFHIFaE R %
Lt BT % 4% (Elemental Analyzer -Isotope Ratio Mass
Spectrometer, EA-IRMS), 7% £z i 5 =X il A

) H@ART/CLE

ML B2 2 Bk W) A7 & 41 % (R="3C/'2C), #4li V-PDB
(Vienna Pee Dee Belemnite)fRifEd% =087 IE: 8'3C(%o0)=
[Rsample/Rstandara—11%1 000 o 7 FHARHERE i 2 USGS-40
(83C=-26.39%0), IAEA-600(5'*C=-27.77%0) Fl IAEA-
CH3 (8"*C=—4.72%0). i ] TAEA-600 Fg i Il 5 T 15
FRUETR 22 M +0.06%(n = 6), AR K T+0.2%0.
1.2.3  Kig4Yis &Y R BN E

Az AR A B BRURIN 3 7 1 2 IR 5 = A5 1T
(IRIFSE o W58 080 B RE S R B I PR S g AR
50 mLFEFEEAE S, ALY 10 mL 5 ¢ © H
B3 s DIRGWW, FZWIRBIEEIMA n-Cio BEA
n-Coq SR, IRGHHASRE . BIRG RN
A 15 min, B0 (2 000 r/min, 2 min), Y FIFR.
HAE LIRBER 3 Uk, JEEEE 4 Yk KA B B AR I
A HLFTZEA Ny KT OKIFIRE<407C), 1 RT3
B ITALY 5 mL 1 6% A AL - T R, Bl
KA 8 ho FHIE C e 2 B 5.0 (2 000 r/min, 2 min), K
LR, EE 4 R, EBIREIFE R N IR
o R AT Z T8, 51 8 mL IE
C ek S ke ke gl 4, FH 12 mL 5% H B A e
H =95 © S)IMRVEAS BES AL 53 o R 0000 — 550y,
— ARG AE AR F (BSTFA), 70°CANEA W 1 h, FH
T T RO TR A 5y — S AT BE R TR
70°CHIF N 30 min, JH T T 2 T bl B A

2 ik 2F Al AR JE 1Y 4 5> HAOH @3 (Agilent
7890N GC)#FAT & it 73 M7 o R PTV #E A HUAR 53
HERE, WIERIREE 40°C, FAFESE] 0.05 min; AR
1 pL. (%4255, VE-1ms(30 mx0.25 mm, 551
0.25 um); #FHSNE, FH 1.3 mL/min; @35 T+
TR 4 80°CAR4F 1 min, LA 25°C/min [958 B #4 5]
200°C, 4°C/min fiINFE] 250°C, 1.7°C/min JiIFE] 300°C,
P45 10 min, 5°C/min fiIT#AE] 315°C, 1455 5 min 545
He

K FH KA TS (Flame Tonization Detector,
FID) G 0 5 45 A7 AT A e 7 £ 1) e e 46 kg LA 5 9
BIAGAL, A DU 5 i B 78 4 S T o ok 7 rp AR 4 7
320°C, fbA et B E X BV ) n-Cho
PN n-Coq STUGETR A5 B ME 25 U6 1) O BE I5) ) SR B o s o
ORI AR, X R S IR A bR v X B e A 4
(0 A5 5 A T R, AR TR s o 1 Uk B O B Al R
i ZAE B . A I DY AR B 2R
— AT, SEE IR 85% LA . AR bR Ak
Y GC xE o A i B b A 43 BT iR 25<15%.
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2 HRER
21 FEE. £42. EHEMES S3C

DZB14 PYLEYIAY T % B (bulk density, BD)3E [H
TE 1.12~1.66 g/em®(Fl 2), T3 EH AR Lo NP5

) H@ART/CLE

{E X PAMEAE IX (T #2568 P<0.05), H i b T&E
A3 X5 (1.6040.07) g/em(ITUAIEEE 33 em LA
T); (1.18+0.03) g/cm?(18~30 cm); (1.47+0.01) g/cm?
(6~15 cm)Fl 1.12 g/em®(3 cm LA |, UMK AR Bk
M, HME A 87 um, JEMHITE 66~411 pm.

BD=1.60+0.07

FHRE/(g-om™) A%/ um SBATHLR/ % 5°C/%o
10 15 20 0 200 400 0 1 2 26 24 -2
O_a T 1 _b T T _C T -I _.(K T 1
« BD=112 ,'/ "
] S N - -/ - \
{ ! d
oL BD=t47z011 | T, L
\-\. — .
L ~.
151 \ = J - - —
£ / """" < .
2 20f | LS - - ‘
2701 <« !
® \ BD=1.18+0.03 X I |
51 7 -7 -7 - 1
/' 2 -( d
301 = L L L .<\
P [ |
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{
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—

K2 TR RS, B PLBRFIRRE B[R] 1 238 2 10 A
Fig. 2 Vertical distributions of the bulk density (BD), grain size, total organic carbon (TOC), and §'°C at DZB14

DZB14 BAHLEEEIME R 0.6£0.5%, K2 A
10 cm Ab IR S (EL, T RBJRAE S IR AT AL A
I E UL, ORISR A D BT RR AT AL A fR B R
BAR, W YRR AN A 5 A AL 5T L A 1Y) 2 2
KWz, L, SAPBRTE 0~12 cm Y& RS
Al RESER ARG R L [FZ5 2R . DZB14 (1 81°C (57
PIE9-23.7%0%1.1%0, FEHEITE-22.50%0~ —26.69%0. |
JERUE S B, 5 YA DL R IR AR &
SR PR S AR
22 AMiEHEE

A= Yy B T B A PLBR R TR IE, DATH
W B 1y %k A AL OR A7 1 50 A A A AL BT S A B 5
Rk TR ng/g TOC, RPAE vl S AT HILIT i A m 7
i, K BE IE M BERE (Carra0+431433 n-alkanes)F Ak =
FHEYAVLEEA, SIEAREY M AEEY); 0
N B T A LT R ) (6 45 £0 0 T FIAE 2% Jm ) A Bl
A H S SR T S B4 Car 0, 3703 MR (Phy-
toplankton Biomarkers, PB)ZR/iF i ¥ 17 i 4e 91 A HIL IR
HIA . DZB14 FRFEAKBE IEA e AR X 5 & 25

{H}(95+34) ug/g TOC(K 3). PB 7E#JZH1 26 cm 17
FEMAS B TR TOC 1A RAE, BRitkZ 4hME R
(18+7) ng/g TOC . T 23 Bl Bt [RIREAAAE R AEL, 3R
JZ MK TOC 3L, 10 om 4b W n] GRS FE 5 IR AT 37 fef
CIRHAEPI Fr o BB ME, DZB14 Y3 23 il i &
H(272+149) pg/g TOC, FEH I, KEFIEM R
PR E A W S B ) AR Ak, T i W S
AT, i PB BEA IR

ARSI SR AR B L1 AR AR it v n-Cay TE AR e )3
ST N IERMBERE, RATE LS8 T i Ak
WS Car IEMIBERE & Y LA, -

T=taraxerol/C;; n-alkane, (1)

PIILAE 2.3 TRA BRI SRAELLR A A HIL
Ao BREFRZH 10 om W KAE, DZB14 1 T A
B4 9.5£5.6, FJZF1 10 cm i THKME S 83C MK
HWE, fFEOPHEYEE

2.3 HAARRIRBAIER

SRR > B P A LA i A A AT D A
e, HHS /N TR LL AR Y P R & Bilin, 7E
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Fig. 3
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Setzer S5 USUGF ILRRAT & I Fr 19 0 A i 45 b, A B
S OO T AR I 0.000 7% o T AR SCAT FHAT
T - H A e B 2 E R 10 142 pg/g TOC,
DI S WL & il S0%HRME, i A S s i
EA T B PR 2%, R, KA EAEEETE
A o AR ) i A A 2R R A bR R U,
Uk, 38 3 5] A T 2 S R K B I A b R Y E A,
REAZ TR [ £ A4 1) R o 1 3 2 s s X4+ Ok
T 32— 2 T B At AR 0 R Y5 A BTG (R S i 31
Versteegh 25194z FHZL & £ 41 Fl taraxerol/ Cao IEHY
B AE VTR RN T 2k B T 20 0 A AL It
FEUE B 3K PN FE AR AT R A A OGP

ARSCHEF §13C Ml THMFATIR G RIALT A, MRS
AN BIBFRZ 5%, 81°C (H eI A %X 43 i M) (L
$55 i A4 AR RN L AR ) R K A R ) ke A B 129-31,
M T {ERERS IR ZIR R IEA LT, DARAME SR b
S13C 7 X J3 i A= M AN LT A ) 5 T B BB o £
JE BRI FE A Y 813C - IME R —(29+0.7) %0, T F-HI{H K
280+69 . A 1 B H AR Hh A I A DL IR, E X
813C = —16%o(Ck A H [H R g AL H IR BFAE Y BY), T=0
h K A2 AE W 3 T AR ;. 813C = —27%03, T=0.05CK A
Versteegh 4510136 B 21 58 A< IS (B Sy Bili A= A7 42 346 o0
{H; 813C = —29%o, T = 280 A £T %} & viis C(E (A I i,
n=AHFTI . W REEI AR, 1ERAE

Vertical distributions of the concentrations of n-C27+29+31+33 alkanes, phytoplankton biomarker (PB), and taraxerol and T

RV RO U =9 = o e Tl oy S TTEA R o
TELLRRE S Th AR 22 B2 [RA(%)=CGHE A R FERE 7
0B R B A LR BRI ER) % 100% ] 20.5% . FATT
F R O S8 20 g A LS STk S, R
20 4 (0 2T B BV A RS IE, DA B8 4 1 A A 4
DU Bk o 1R A R ] IsoSource #4771 T504,
BEAY TR A s e 036 1, TR AR

813 Csample=—27%frerr—29 % fmang—1 6Xfaq, (2)
Tsamp1e=0.05% (frerrfmang—rhi)+ 280%frni., 3)
JRni./fmang=0.205, €))
SertfmangTfag=1, (5)

ﬁm,ﬁerr,f;ﬂq,fmang; ﬁthlé}T’”{ﬁﬂéBﬂig}: JK’EE‘Z?W?*E
Y. LA ANZLA R R IR AT HILIBT Y BT 7 A L

x1 REEENE
Tab.1 Mixing model calculations
iy IEl
7 £ 4
fiti A ikéEﬁﬁ SRR TR T i BT AT 41
LiEK7/ B %¢ k7] A B L 151)
313C/%o =27 -16 -29
20.5%
T 0.05 0 280

WA L5 R (F 4), DZB14 AbREAAEY), KA
A ) TR RE W ok UR A AL T L )y
(47£10)%, (365)%M1(17£10)%., I EH 434 b, DZB14
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() Bl A= FE 0 A BIL ST BTk B ) R T
(62%~26%), 5 22 AH X} (1) 21 44 A8 9 8 BIL I 72 7 186 hn
(5%~44%).

Lt A5/%
0 20 40 60 80 100

0 T T T T T

- [ i Adtd
[ 7k A f 4
= [ T A

4 REGERGTALR
Fig. 4 Results of the mixing model

2.4 HABELEE

AR SCH R T A BB TOC A4 BD Hefhisa
DURR) () A BLAK it 12t (carbon stock)™, 45 G IR A%
BRI EAFEN frnang PE— 22118 R Z0 B AR TTHR A0 B £
It H T T R RIS BB 2 BN R R, I T2 R
AR, TEH AR B 3 B A T % B4
X P HME

Carbon stock (t/ha)= TOC(%)x BD(g/cm?)x1(cm), (6)
Mangrove carbon stock(t/ha)=carbon stock(t/ha)Xfmang. (7)

W S FT 7R, DZB14 Py JE K R BE U B R i
BHILFHTE 0.12~2.90 t/ha, 18~34 cm 2 [A] & {8 X (3
{8 0.70 t/ha), W\ B oA, DZB14 3 40 cm (TR
Yk GE N 34.10 t/ha, $RIELIAAE AL 133 ha
THEL, MSMTE R R Y X K2 40 em DT
(B B 20 4535 t. HIRIR AR 4
DZB14 HAv JEK TR EE (1) 2T e it 315 FFL R 0.01~0.45
t/ha(fmang>100%31 51 2 1Y 200 T )2 FH{E TR,
BIEA 0.14 tha, [FRIFE, 76 LR SmkbEm E)Z 00,
AR NI DO R 2l N e RO RN 1 N b 2173
it B I AT 7R, Z0RMAR 208 5 7E 20~40 cm (TR
JIE LR B i, bR R 2 TR Y 2 A E A HILAK
VR B, TS R A e e s T BE R TR
F 2DREARAR 22 1A ML A 5 R 19

.MmAmmf

fefifiit/(tha™)
0.0 0.5 1.020 3.0
T I IIAI T 1
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Fig. 5 Vertical distribution of the carbon stock per cm

3 it
3.1 FAHEK KRR

LEAORE, MEMTE R R X DU ARG R
ML R E [(47£10)%), K IR A AL IR Z [(36+5)%],
LL IR DB LB R AR [(17£10)%] 0 XL A i BEAT
85—, BEVRA HLEAER O UL, DZB14 4 Tl i
UNY ORRTIN X4 DN RIS < TR SN EAR
TREARL 490 DI K 1) AR 2R BB A0 A 285042 A 2 i U5 AT BILAKK o
AR SCIF g 4 L Bl 2E R AR T A 0 BIL
S BIRA LT R A BT S T, AR A
PURR B4 o o A 7= 7 8 204 2 38 1o 3 947 6 FH 1)
AR K I 5 433 3 ) G AR 7R BT R E Rk, L
- o A ZE Y 2 0 R U Y £L A AR
T 52 B — 5[] (R K A2 B s e, 5 ) g S T R
FUBEAPURES, FHIL, 5200 M & g A = 12,29
ENY/RE P EAR R SRR R e B A E AR N AT
T e R R AL oy 24 AR SO R TR AR T
HIME(9.5) 5 HRE S T 31E(280) (1 FL BN 3%,
WY LT AR AEL ) 77 £ 1) 4 K 22 B0 L 5T U0 At 3 1
TR L o0 o (EUJE:, £ bRt A ML 52
TIARBE OB 78 Il 38 A 11, SRE 96 5 PR 5 ) 19 B i
W H NS AR BRI i B B ) PR, BRI Ak B
LI S N7 S A R N o e (=S S AR K7/ R SR VI i
R U 3 P i R, A LT R A ML 1 L
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BIAR o] B8 S AR A M O JCLr AR A K B . AR
BRI E o B =, R A KR LT, FRAE
SRR G DX AR e, R R A AN T
it A 2 1 BOK AR & B IR AL, AR B K A R A 14T,
BEAR, A PH TS 8 40 i XA A 6 5 7K R SR 5 35 7K H A
ELHEAR, X5 K04 T H 2R i A7 AL BT 06
W, IFELI AR R gk R AL

32 AHRIEBREEBA EE

ZT PR A SR R 5 R VA R R R AR S R
GUAARL, fH 2 T IR K U8 e M R i AR AR AR TS R
s, B, 25T 21°Pb Fl 137Cs XTLLARARTT
FRYHEAT A DL A ZEA PR Y Bl HRLJE 3R, Breithaupt
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Abstract: The average grain size, total organic carbon concentration, stable carbon isotope content (5'*C), and lipid
biomarker concentration were measured in a 40-cm-long sediment core collected from southern Danzhou Bay,
Hainan Province, China. The mixing model was used to semiquantitatively estimate the organic matter (OM) from
different sources, particularly those from mangroves. Furthermore, the carbon stock in the sediments was estimated
to evaluate the carbon sink capacity. Our results showed that the terrestrial, aquatic, and mangrove OM were on
average 47%, 36%, and 17% in sediments, respectively. The carbon stock per cm in sediments was 0.12—-2.90 t/ha.
The results of this study indicated that the proportion of mangrove sedimentary OM was low in southern Danzhou
Bay and that the carbon sequestration rate was lower than the global average. Therefore, mangrove protection and
restoration in Danzhou Bay can potentially increase the carbon sequestration rate in wetlands, reducing the negative
effect of the increasing CO, concentration on the environment. The biomarker and carbon isotope approach used in
this study can be applied to semiquantitatively estimate the sources of OM in tropical estuarine and coastal sedi-
ments. The usage of taraxerol as a mangrove-specific biomarker is a practical method to quantify the man-

grove-derived OM, improving the understanding of OM burial in mangrove systems.
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