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Abstract: Six short sediment cores were collected from different coastal wetlands of Quanzhou Bay in order to obtain the particle size distribution
and median grain size by laser particle size analyzer» and the contents of total organic carbon (TOC), total nitrogen (TN) and total inorganic
carbon (TIC) by element analyzer. Analysis results show that sediment in coastal wetlands of Quanzhou Bay can be classified as silt and clayey-
silt: and the median grain size varies from 9.2 pm to 18.5 pm. The TIC content in bare flat sediments of Shuitou area is about 0.137%
which is higher than that in coastal wetland covered by Spartina alterniflora (0.014% ~ 0.038% ). TIC content decreases when grain size
decreases in these sediments. Contents of TOC and TN vary from 0.939% to 2.057% and from 0.163% to 0.260% respectively. Spartina
alterniflora has a strong absorption ability of carbon and nitrogen while mangrove has a weak one; and sewage discharge increases the TOC
content in the sediments of Shuitou area which is higher than that of Luoyangjiang River estuary. Weak correlations occur between the contents
of TOC and TN and median grain size; a typical strong positive relationship is observed between TOC and TN contents; and significant positive
relationships of TN content with C/N ratio in Spartina alterniflora wetland and TOC content with C/N ratio in Spartina alterniflora wetland and
bare flat are also observed. All these data indicate that the sources of TOC and TN in the coastal wetland sediments of Quanzhou Bay originate
from sewage discharge and biogenic production.
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Fig.1 Location of study area and sampling sites
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Table 1 Characteristics of geomorphology and sedimentary structure of sediment cores in coastal wetlands of Quanzhou Bay
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Sediment grain size frequency distribution curve with different preparation methods



2364 7N 58

F} 2% 28 &

0.4 | (a)
0.3 |
N y=0.014x - 0.013
Q02| R=0.579,n=15
=
0.1 |
0 o | L I
0 2 4 6 3 10 12 14
BER%
0.4 |- (b)
03
2 y=0.032x - 0.306
S02 R=0.639,n=15
0.1 |

9 10 11 12 13 14 15 16
FYE AR /um
B3 TICEESWSERTENEMXAR
Fig.3 Relationships between TIC content and sand

content and median grain size

2.2 RZVFYIT TOCTN 73 ATFFE

SRV U RN R Z TR T K ToC B B AT
T0.939% ~2.057% 2 1], f = B0 AE M it B A
DKFLE s SRS AT AR IR « Rt EL A K R >
AR B AR > SEME L > 2D ARVE L, (HAE
WEBHYT 1 X R B A e MR > B AE K g sl
4C) ] RZVIRY T IN 2N T 0.163% ~
0.260% 18], A2 A AH XS 8 /)N, S5 v {1 H B AR 7 i B
TEACBWE s SR A AR I A « B T AR K B
> AT ACK R M > G MEN b > 20 AR b, (1
TEIS FHYT T 1 DX T A DG VR b > B A8 K B0 Hi
LI 4Ch) 1. 17OC F1 TN (173 A15 1t B, #f it B AE K By
M A B VE R B A T AR B B X N B AR R
0w SERE ST, AL AR XS CON B W 4R R ) B 59 s
L7 RAEI B, AE 1 BHYT I R e MR Mo 6 2 A
AR E, RIEL ToC AT TN &R m . a2
ANIFFTIX P ] — S 2R 3 b 119 35 ot 22 S AR K, 7K Sk b
DX ORI 1) TOC 75 8 W I i T BHYL 1T,
KKK RS A A RRY, H5iE3)
BN T R 5 v ORI (K A ML O
ISk DA T4 W5 5 1 (K A8 Ak, Ak R A3
TG KAEARZEAE TR )15 30N BN SN, I3 1
Bt R I, 75 7K Sk i DX AR ) B 380 7K VA Y R 7K Ak B
tHEG K, T HAR AR SR, 3 X s G R
FEEE, AT K S X ) TOC 75 & WA e B
P

KIZVIRRDPICINA T 5.76 ~ 8.08 [, 3 HAE
231143 A B 7K Sk b XK T3 BET 1 s X, iy L
e RAR H IAE 7K S b DX PR MU 1, TE 2 A i Ak

KERIBL I 4Ce) 1, IXBEWIHRG i sh 3 7 IR
AT BB S X NS R AR B

200 @ 7
150 - .
10} 7% —

=05t %

0

(®) 7
VA A VA

I ©

C/N
IS S I -

BELO HEALO LD AkEE  ALHEH Kk
MK EEKREM BN HIEKEM HEREE L%

4 BEEHEZETRY TOC. TN & C/NMEE 5%
Fig.4 Spatial variations of TOC and TN contents and C/N ratio

in surficial sediments of different coastal wetlands

2.3 FERUCEIH TOCSTN 15> AR fik
FEARFEGTR DI 78 2 0 Hr 45 AR 8o, ToC F1 TN
A 4% AR ) T PP A 2 LA 1 3R 1) 3 T ARG 11
FERCE 5) LM AR LY TOCS TN 75 5 11 2 [ A2 4k
Wi g /0 s FLARK B Y 1) TOCIN 5 fE7E 40 em
DA bSR30 38 T AR IR 35, P AR N SO I, T
FLK S H X B B A K FE AR K 2 10 em P IIARLE
e 5 35K, ot L A6 K F I L N 1) TOCS TN 7% = 7E
FEAN T T E 7 34K 1 A 2 Y, i HL el R
) JE 2 By DI 34 9 7K Sk b DX ME R ) v 1)
TOCTN & H=IERK)E 10 em W I /N, 10 em BAF
TR AR A AR /N, 8% BEAT 11 6 H R ) ToC 5 &
TEFEAS TR b 23 A Bk — 380, A6 R S i A7 3 I 35,
1M TN ZEK )2 20 em W IR A0 IE S 3K, 20 em AR
W IN 0 Gt i J i) a3 fE B 7 ) b, ToC &
SEAEAN R TR, B v 117 22 8] 43 AT R I A - s
HACKEL L > 248 B ALK BV > v BHYVL F G
TR I > V5 BHIT 1 2D A PRI L > 7K Sk 6 Mg L, TN 757
SR A% 0] 20 AT R R Uk < s i AR K B >
SEH KB > 8% BH YL 20 A ARV b > Ol MEVE
Hhys 3X 5 R E YA I TOCS TN 25 3 7 A e fiEAS
—E ARG C/N TEAS 7] 288 20 b o 1 7 A
YO R E AN, i B AR K FR ) /N AT 7.7
~8.2 ZIAl, A H ALK FERH ) C/N T 6.4 ~
7.9 Z 18], ¥ FHYL 20 AR HL Y o/N AT 5.6 ~
6.3 18], S PHYL R MR HL ) C/N AT 6.3 ~ 6.7
Z 1A, 7K Sk Hb DX W VR Bl () C/N AE b 2 R e A



10 479 T B R RS R C N 23 A28 4L 2365

6.0 it

CUARIFIE R I, BB R AR R B )4 iy, R
X TOC o BRI G K, PUARY) 1 1) TOC 5 5% ¥
Bateas) KR i T LA Ay g K, B
PR, X T AL SCE 7 R B DTRAR K, A B A oK
T b 22 N TF TOCS TN 25 28 B 52 v T 6 MR 21 B K
W s 9 0E 2 R AR K B A AR T 3
TOC &, & 5 512 N A 28, B K
LI C/N FH 2R 1) JEC B T BRI I AR Akt U W T
HUZE AN B AN A2 s AEHERR R 2 15 B G,
OVEYAE L I TR AR H Y 1) TOCS TN & C/N 76 T ) |
FEAHAT AN, YW £ BROGT  3EAT L TT 1) BT R AH
PO

A MEETT O MR —— AL B KRR LR R
o FKERMR SRR AL —— I 136
—i— ML EEYERER —e— AL b K
PN/% POC% C/N/%
0.1101501902302706091215182155 65 75 85
0 - : ;
10 -ljxlq.‘:g/x}:f
8 |\ ;‘T(
B 20 ¢ i
x 044
‘_‘: I
Sl
0 b4
||I ".
604 4

5 RMEERRHERTIY TOC. TN & C/N K
@5 HEHE
Fig.5 Vertical distribution of TOC and TN contents and C/N

ratio in core sediments of different coastal wetlands in Quanzhou Bay

2.4 HFEZZMMPIKR

SENVE AR K FER TR ) TOC TN 5 it 55 h
EDRLAR XS LU 23 B B, B UTRR A AR A, AR K RO
HUFI G MERE M TOC TN 75 5328 9T 39 0, 21 B AR b
TOC~TN 7 F g ik /b, (HAH G A K 3%, H
FEAK B MR 2T AR R H TN 25 5 5 Hp EDRE A2 1 A
TR TOC 5 HERLAR (1) FH OGP 45 6 W vt b AH )
2L 6Ca)«6(h) J; C/N )53 BT Sk 715, 2144 AR 1 3
LM ML) C/N Bl DURR 978 40 1 3K, AH DG
AR, 10 T A A 8 e D 35 A 5 A7 AR <L P 6
()] — Mk Uk, 7030 13 52 B 58 F Ui ToC
TN ¥ EBEUTR Y AR 4011 5 0, 4878 T TOC TN 3= %
B ARAE QNIRRT I AR 3 ] 3 N B AR K

ERVAREME K C/N VE LT R VAR A R T I i N 6 ]
FHAE IR TOCS TN [T k' b R M H A —
ANTFIR RS, i 798 U AR W) TOC TN [k Ui =
AT A 3 A GRS A B 025 I i 5N
AN N CL B R 3 0 HEVS W B A, BT H A Z 6
KL TOCS TN 75 5 [0 Rk, Jo vk i e 52 M i
SR HLY TR TOCS TN 19 2 BRI K #5050 T o
(LG s AR TOC TN 55 R AR B AR G 23 17, %)
AT Ay SR MV I VR MU TOCS TN 22 R
ASET NS SN N, Tt EEORE T4 A
G A7 KRR IS B N

SRS g VR H TR TOCTN J C/N Z [A) )
FHIC A BT 45 R W7, A0 & Fh 28 A0 M v, O W) 19
TOC ¥ 5 TN & 5 (M3 R Ik S35 R 26 PEAH %
KF, T DU AR K B R A DGk B U5 S0 AR PR 1
DU TN & BB TOC 7 5 4 K 1 36 K R
K JCHMERE IR /N, AR K BENR M A TP 35 22 A [
7Ca)].TOC 5 TN Z RIS A0 ¢, 15 W R i He v %
B SRV e R M AR A () TOC B =B, A
FIFE 375 N EVURY) 1 RS A7 s FEAL i
FEEERAE KL PR A R, I LT Eh E1
PR

CHIR R R, &8 N AU E & APk
IESRINGU Ty A E N = I S TN TOF 2 N = TR
C/N G RVIN Fa R IN S5 /N 2R,
BHRR N HIXET ¢ 5 5 B 1 e AR e AP0
SRS B ACK B TN 55 5 o/N &2 W3 1 EAH
I, M T AR B M AR ) A BB ) o A R R A
G, YCIEE Hb AT £ B ARUEHE I TN-C/N R A AN K 2
FIIEARKCLE 7(b) 1. TOC-C/N AR HrR AL K 7
(o)1, HARKERHUADGMEEHL T TOC 5 ¢/N RILh
2 IE ARG, UL s B K HETBON TOoC 1) 5T
BRIR S, 350 T UURR I B C/Ns T AR K B b (1) AH %
PE TG M L, 3 30 B B AR K R DU TOC 1
DUEREORS 3G T Ui P ) Toc & &5 C/N.

3 g

C1) SR PV g 2 0 T RO R ) LR D R 2, T
A HERAEN T 9.2 ~ 18.5 pm Z [A], A D FIKS 1
TR MNAT 66.35% ~ 80.22% 1 12.72% ~
21.19% 2 1) ; 7K 3k 6 W Mo A IR DU D R b TIC
V385 =28 0.137%, W 5 T BT T AR K B
WMER) & 5 (0.014% ~ 0.038% ), 1M1 ¥ FH VL] O M
VALK B TIC 1)°F3 & |0k, P& =4



2366

I

28 %

TOC/%

TN/%

C/N

2.5

20 -

1.5

1.0

0.5
0.3

0.2

0.1

Fig.6  Relationships between median grain size and contents of TOC & TN and C/N ratio in different coastal wetland sediments

X HEKREEH A SEEEH o ANKEM

@ =2.23x-0. = -
y=0317x-1.345 A _g ;ff n0:0?7 y=122-0.018x
[y 241, R=-0222,n=11
ne o~
i . l o
o W
— J O AXQ A N Q
»% © o
| | | | |
(®) y-0.089x-0.472 A ¥=0234-0.006x »=0.19 - 0.003x
R=0.622,n=17 R=-0.159,n=17 R=-0.409,n=11
|
| (0) Aa a® y=10.54+0.29x o
R A R=-0429,n=17
?g\
- O
o & A e
O 19} e) N
- %2(_ y=16.58 - 1.55x @ © \ y=6.38+0.02x
R=-0692,n=7 R=-0.094,n=11
1 1 1 1 1 1
6 8 10 12 14 16 18

rRERI AR/ pm

Ee MIYPEREZES TOC.TN & C/N ZERIXR

O JuHEM A HIPKEEH X ARAEH

025 |- @ A

TN% = 0.055 + 0.092 TOC%

0.20 - R=0925n=11 TN% = 0.047 + 0.098 TOC%
R=0978,n=17
015 |
TN% = 0.169 TOC% — 0.001
= R=0937,n=1
010 1 1 L L | 1 1 |
0.6 0.8 1.0 12 14 1.6 1.8 2.0 22
TOC/%
9
(b) o
8 - R
C/N = 4.048 + 18.392 TN%
z 4L R=0590,n=11 o C/N = 4.980 + 13.488 TN%
9 R=0.728,n=17

C/N

L X
6 5 W C/N=6.674 - 4.937 TN%

R=-0314,n=17
| |

5
0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.26
TN/%

(©)
8- C/N=4454+2.189 TN%
R=0899,n=11

7 C/N=5.284 + 1.590 TN%
6L o 5 C/N = 5.888 +0.104 TN% R= 083,217
% X R=0.037,n=17
5 1 1 1 1 1 1 1 1
0.6 0.8 1.0 12 14 16 18 20 22
TOC/%

7 ARZEEGEHCTAYIH TOC. TN & C/N Z B HEXX R

Fig.7 Relationships between contents of TOC& TN and C/N in the sediment of different coastal wetlands

20



10

52 A SR NS R HL TR CON s AR 4L

2367

M 0.05% 2475 TIC 5 18 5 YUY b 7 & J i (E
FAE 5 2 I AH O, Ui % TIC 3 B4 v 7R Jokr
91

(2 3 S Vi e M 2 S ORI R 1 ToC A TN
FESMNNT 0.939% ~ 2.057% F1 0.163% ~
0.260% 7] ; #is b B A K B0 1A b £ V8 & B Ak
HIFAERT B, X G N H AR 91 & SE 68 7, 1 214
MRS CON I 4R RE T B 99 s FEVS 15 s AT 7K Sk Hb X
(1) TOC 7 5t B 32y T35 BH VL0 1 X

(3) AR 4 S5 5 90 2V H O AR Y TOCS TN 5 &=
B RAR (AR SC PEAIE T, #1028 W1k S5 0 Vs i
HHL TR TOCS TN T ZRIE AW A & A2 K i i
Heva 15 3 %\ TOCS TN 75 &8 & C/N #3148 4k
J TOC-C/N AR A 43 A1 #8 2 BH , 35 35 2 A8 552 M
T R TR ) TOC 7 i B R 3 N, TAEK
B AR ARSI T UURRPI I TOC & & C/N.

B B KM R S ST I S L8
AN SEZ N T W ANORE TAE, T 00 X s b B AT
TORLEE 53 A, VEES L
S k-

[ 1] Crossland C J» Kremer H H, Lindeboom H J» et al . Coastal Fluxes
in the Anthropocene [ M]. Berlin: Springer-Verlag, 2005. 231

[2] Bordovskiy O K. Accumulation and transformation of organic

paig
=

substances in marine sediments [ J]. Marine Geology, 1965, 3: 3 ~
114.

[ 3] Martens C S. Recycling of organic carbon near the sediment water
interface in coastal environments [ J]. Bulletin of Marine Sciene,
1985, 35: 566 ~ 575.

[4] AlongiD M, Tirendi F» Dixon Ps et al.Mineralization of organic
matter in intertidal sediments of a tropical semi-enclosed delta [ J].
Estuarine> Coastal and Shelf Sciences 1999, 48: 451 ~ 467.

[5] BouillonS; Raman A V, Dauby P, e al. Carbon and nitrogen
stable isotope ratios of subtidal benthic invertebrates in an estuarine
mangrove ecosystem ( Andhra Pradesh, India) [ J]. Estuarine,
Coastal and Shelf Science, 2002, 54: 901 ~913.

L6] GaoS, Jia J J.Sediment and carbon accumulation in a small tidal
basin:  Yuehu, China [ J]. Regional
Environment Changes 2004, 4: 63 ~ 69.

[7] ZhouJL, WuY, Kang Q S, et al. Spatial variations of carbon,

Shandong  Peninsula,

nitrogen» phosphorous and sulfur in the salt marsh sediments of the
Yangtze Estuary in China [ J]. Estuarine, Coastal and Shelf Science,
2007, 71: 47 ~59.

L8] Bull 1D, Bergen P F, Bol Ry et al. Estimating the contribution of
Spartina anglica biomass to salt marsh sediments using compound
specific stable carbon isotope measurements [ J 1. Organic

Geochemistry, 1999, 30: 477 ~ 483.
L9 Chalmers A G, Wiegert R G, Wolf P L. Carbon balance in a salt

marsh: interactions of diffusive export, tidal deposition and rainfall-
caused erosion [ J]. Estuarine, Coastal and Shelf Science, 1985,

21: 757 ~771.

L10]

[11]

[12]

[13]

[14]

[15]

L16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Alvarez-lglesias P, Rubio B, Perez-Arlucea M. Reliability of
subtidal sediments as “ geochemical recorders” of pollution input:
San Simén Bay (Ria de Vigo, NW Spain) [ J]. Estuarine, Coastal
and Shelf Sciences 2006, 70: 507 ~ 521.

Smart R M> Barko ] W. Nitrogen nutrition and salinity tolerance of
Distichlis spicata and Spartina alternifloral J1. Ecology, 1980, 61:
630 ~ 638.

JIMLEE, XGdk, B . AR Mh B AR SO £ A SRR
ZHREVER L] AEAE R, 2005, 25(9): 2304 ~ 2311.

[ EN 7L NN I | B T N T R B R S W
RIEHENT 5 52 mANSILT). PR, 2005, 26(6): 51~ 56.
BRAET, kL, wnd il Shali W b xd NLp B IR S
A B 5L T AR, 2006, 4(3): 179 ~ 185.
WROCHR, 32, &dll, 55 KUL 0 R L3 MLV B
AEMETT ) ] B2 4R 2007, 62€1): 72 ~ 80.

Galois R» Blanchard G» Seguignes Ms et al . Spatial distribution of
sediment particulate organic matter on two estuarine intertidal
mudflats: a comparison between Marennes-Oléron Bay ( France) and
the Humber Estuary (UKD [ J]. Continental Shelf Research, 2000,
20: 1199 ~ 1217.

Delafontaine M T> Flemming B W, Bartholomi A. Mass balancing
the seasonal turnover of POC in mud and sand on a back-barrier tidal
flat Csouthern North Sea) [A].In: Flemming B W, Delafontaine M
T, Liebezeit G Ceds.). Muddy Coast Dynamics and Resource
Management [ CJ. Amsterdam: Elsevier Sciences 2000. 107 ~
124.

Volkman J K, Rohjans D, Rullkétter J, et al. Sources and
diagenesis of organic matter in tidal flat sediments from the German
Wadden Sea [ J]. Continental Shelf Research, 2000, 20: 1139 ~
1158.

Canuel E A, Martens C S. Reactivity of recently deposited organic
matter: degradation of lipid compounds near the sediment-water
interface [ JJ. Geochimica et Cosmochimica Acta, 1996, 60: 1793
~1806.

Mann K H. Ecology of Coastal Waters [ M 1. (Second edition ).
Blackwell Science, 2000.31 ~ 63.

Mitsch W J, Gosselink J G. Wetlands [MJ. (Third edition) . John
Wiley & Sons Inc,> 2000.261 ~ 305.

Tam N F Y, Guo C L, Yao W Y, et al. Preliminary study on
biodegradation of phenanthrene by bacteria isolated from mangrove
sediments in Hong Kong [ J]. Marine Pollution Bulletin, 2002, 45:
316 ~324.

FORME i DR A 2 A O] bt
2004.237 ~ 241.

HEVE Y FRCA

Shepard F P. Nomenclature based on sand-silt-clay ratios [ J].
Journal of Sedimentary Petrology, 1954, 24: 151 ~ 158.

AF<ik, XU GRALE, A ACTL P HR v i sl 0 e
FRERF B AL R AL ] SRR, 2007, 28(2):
315 ~321.

Wang X C> Chen R'F> Berry A.Sources and preservation of organic
matter in Plum Island salt marsh sediments (MA, USA): long-chain

nalkanes and stable carbon isotope compositions [ J ] . Estuarine ,



2368 7N 53 B % 28 &

Coastal and Shelf Sciences 2003, 58: 917 ~ 928. alteration in natural organic matter mixtures [J]. Nature, 1994,
[27]  AlvarezIglesias P> Rubio B, Vilas F. Pollution in intertidal 369: 307.

sediments of San Simon Bay (Inner Ria de Vigo, NW of Spain): [29]  Soto-Jimenez M F, Paez-Osuna F» Ruiz-Femnandez A C. Organic

total heavy metal concentrations and speciation [ J]. Marine Pollution matter and nutrients in an altered subtropical marsh system,

Bulletin, 2003, 46(4): 491 ~ 503. Chiricahuetos NW Mexico [J]. Environmental Geology, 2002, 43:
[28] Cowie G L, Hedges J 1. Biochemical indicators of diagenetic 913 ~ 921.

N N D N N N S N S N N N N N N N N N N N N N N N N N N N N

XD T 5] 2007 FECIMRRFED

CABERHEI BT T 1976 4, da v R Bt 4, o B2 B AR S BRI 7 bt I, 2 i [ A 055 ) 2% 2
b AT 2 ARV T

CABERF2E) A BITILLSK, 4 & R By va 15 4%, o AR 4 e R, I AR N IS I 5% B 40l 3 1 1 B8 R
AU A AT G I KT, A T SO SRR R0 N P AIF 9 L, DA R B W v G, 3 il AR e AR 2
IAKE el e A5 T RF A e I ik ek JEVARL , B R S P AR A6

(IR 2ENTE B A AN A TFRAT , FEAE B N AR S R 52, B [ P &b — S8 5 BEG 3 R go ik, WisE
[ 2% 2 5] MEDLINE; 52 [H TR &R 5] EI; 56 A0 S0 CA M W S0 2436 ATs SR AL 424 SO BUVE BPs 55
IS 22 2 5] IMs H A B 22 5O b0 208 15 J1eSTs 95 [E 3 ) 2% il sk ZRs 81 B B 4% SCHE (CSAD:
Environmental Sciences: $I#FFF# L4 (CSA) : Pollution Abstracts; S EFF SCHiH (CAS): Life Sciences Abstracts 55 ;
WK R RGP ERH R SCH 551 S0 1 CCSTPCD ) s Ho SCRF H T30 P (45 ) 5 wp [ 0 1) 45 5
FH R CONKD s B A4 SCEAE PR 7)) s v R 51 308U FECCSCD) s Hh AR 427 SC 4% 55

2 T S B AT B, A e LT A T B S e R, TR AT T4

(HAIERFED2007 24 16 FFAS, 40 Jo/MF, 424 12 1.

R4 —HS: CN11-1895/X  [EFRtR/HET) S : ISSN 0250-3301

ESr&ITHRS: M 0205 E R &KS:2-821

20 4B S M L« B ST E XOOUH %18 5 (2871 546D HE%k : 100085

HL 1% : 010-62941102; 15 H : 010-62849343; E-mail: hjkx @ rcees. ac. cns PI3k: www . hjkx. ac. cn





