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Spatial Variations of Biogenic Elements in Coastal Wetland Sediments of the

Jiulong River Estuary

YU Xiao-ging' , YANG Jun',LIU Le-mian' , TIAN Yuan'®,YU Zheng'* , WANG Chang-fu'

(1. Aquatic Ecohealth Group, Key Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of
Sciences, Xiamen 361021, Chinaj 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Department of Civil and
Environmental Engineering, School of Engineering, The Hong Kong University of Science and Technology, Hong Kong, China)

Abstract: To reveal the spatial distribution of biogenic elements and their influencing factors in the typical subtropical coastal wetland ,
both surface and core sediment samples were collected from the Jiulong River Estuary, southeast China in summer 2009. The biogenic
elements including carbon, nitrogen, phosphorus, sulfur (C, N, P, S) were determined by Element Analyzer and Flow Injection
Analyzer. The concentrations of TC, TN, TP, and TS were (12.64 £2.66) g-kg™', (1.57 £0.29) g-kg™', (0.48 +0.06)
g-kg™', and (2.61 £1.37) g-kg™", respectively. Further, these biogenic elements showed a distinct spatial pattern which closely
related with the vegetation type and tide level. Values of TC, TN, TP in the surface sediment of mangrove vegetation zones were higher
than those in the cord-grass and mudflat zones, while TC, TN, TP concentrations in the high tide level regions were higher than those
in the middle and low tide level regions. The TS concentration was the highest in cord-grass vegetation and middle tidal level zones.
The TC and TN values in sedimentary core decreased gradually with depth, and they were the highest in the mangrove sites, followed
by cord-grass and mudflat sites at the same depth. In mudflat sedimentary core, the average content of TP was the lowest, whereas TS
was the highest. Redundancy analysis revealed that vegetation type, pH and tide level were the main factors influencing the distribution
of biogenic elements in surface sediments of the Jiulong River Estuary, by explaining 24. 0% , 19.0% and 11. 6% of total variation in
the four biogenic elements (C, N, P and S), respectively.

Key words:sediment; C, N, P, S; coastal wetland; mangrove; cord-grass; mudflat
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Table 1 ~ Characteristics of vegetation and tidal level in the sampling sites from coastal wetland of the Jiulong River Estuary
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Fig. 2 Spatial variation of TC, TN, TP, TS contents and C/N, N/P ratios in coastal wetland surface sediments of the Jiulong River Estuary
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Fig. 3 Vertical distribution of TC, TN, TP, TS contents and C/N, N/P ratios in coastal wetland core sediments of the Jiulong River Estuary

®2 ARIORGEMREARWEREZRNRBEREFZ EAEXE"

Table 2 Correlation between biogenic elements and environmental parameters in coastal wetland surface sediments of the Jiulong River Estuary

TC TN TP TS C/N N/P L pH H
TC 1. 000 0.895* * 0.547* " 0. 049 0.410" 0.577** —0.483 %" -0.158 0.162
TN 0.895** 1.000 0.579** 0.035 0. 030 0.596* * —0.554* " -0.197 0. 090
TP 0.547**  0.579** 1. 000 -0.225* 0. 057 -0.158 —0.404** —0.451** 0.110
TS 0.049 0.035 -0.225* 1. 000 0. 046 0.356 "~ 0.156 0.650** —0.146
C/N 0.410**  0.030 0.057 0. 046 1. 000 0.179 -0.007 -0.015 0. 068
N/P 0.577**  0.596** -0.158 0.356** 0.179 1. 000 -0.227* 0. 196 -0.088
i —0.483%* —0.554*%  —0.404* " 0.156 —0.007 -0.227* 1. 000 0.346** -0.048
pH -0.158 -0.197 —0.451** 0.650** -0.015 0. 196 0.346* * 1. 000 0.011
SR 0.162 0. 090 0.110 -0.146 0. 068 -0.088 -0.048 0.011 1. 000
1) % % FK/R P<0.01; =R P <0.05; Spearman ZEH A5 (RUBKER) ; n =75
R3 FESWHEE, BEMALIDRGSEHRENMRYEREZSGHEMY
Table 3 Factorial designs derived from vegetation and tidal level to biogenic elements in coastal wetland surface
sediments of the Jiulong River Estuary, by ANOVA
TC TN TP TS C/N N/P
AT
F P F P F P F P F P F P
iK1 45.972  0.00"* 53.011 0.00** 44.052 0.00** 12.931 0.00** 4.679 0.005** 3.197 0.03*
W 25.461 0.00%* 32.005 0.00"* 19.380 0.00**  9.541 0.00** 0.655 0.52 12. 987 0.00**
FHBE x WAL 11.416  0.00"*  15.365 0.00** 5.970  0.00**  6.357 0.00** 10.135 0.00** 22.085 0.00**
1) = = F/R P<0.01; =FEnRP<0.05
VLR H R Z VIR TC & 5 40 R M 5 18 AT = AR NV A0 T 7 s A 22 0 T S ) K 1
VA

LRI I LLR AR AR T, o TRV TR 5 8

F ok [ 5 5 i ZE M MR 3, AHESE T TN & i
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x4 EHEAREARYWERERTEED /g-kg!
Table 4 Comparison of contents of biogenic elements in surface sediments of the Jiulong River Estuary with other wetlands/g-kg ™!
1 b2 Y TOC( & TC) TN TP TS
piEe AR N EAR I N LrS: 9.10 ~28. 60 0.61 ~2.20 0.43 ~1.24 —
R A RN T VA Y 1 9.39 ~20.57 1.63 ~2.60 — —
T Pk 4 22 ) 7 3 e L) 19. 20 ~23. 30 0.95~1.08 0.47 ~0.50 —
2 [ T 5 S ) e L) 20. 10 ~49. 40 2.00 ~4.20 — —
SESANNERTHRY 1.0~7.0 0.14 ~0.78 0.5~0.7 0.1~0.6
St 10 1. 66 ~20. 00 0.19 ~1.86 0.63 ~1.02 —
B = A N R 12 1.70 ~5.30 0.26 ~0.70 0.45 ~0.53 0.26 ~0.49
TR 1 ¥ TR VR 4 2 — — — 0.37 ~3.03
BT E AN NS — — — 0.5~3.7
AW X IR b 8.59 ~22.21 1.17 ~2.34 0.32~0.59 0.85 ~8.48
1) “— 7R SCHR B M S
10 ., - BAVLUER C/NEw KT 12035 AT IX I, ¢/N
. B, AR R 7,71 ~ 11,46, E{E H7 9. 36 +
. A Si— Ay N N
N S 0. 66, F % X 35 3 2 UUB W A LIS R IR A ok TR
. . AE T AR 5 JUE T30] 11 F8) 2 P S0 4 L R i o A
oYK | omm M WO €. N LR, WA 2% S UG T, 1,
i IR a\% n AW RREIF A C/N 25 B & AR T
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RDA axis 1 (33.7%)
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5IREEF RDA HFE
Fig. 6 RDA ordination showing the TC, TN, TP and TS in surface
sediments in relation to the statistically significant environmental

factors in coastal wetland of the Jiulong River Estuary
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