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Taking Gaoqiao mangrove of Zhanjiang Mangrove National Nature Reserve as the study area, six
sediment cores were sampled along two sample lines A and B, which were perpendicular to the coastline,
and spatial distribution features of physicochemical properties and enrichment pattern of metal trace in
sediment cores were analyzed. The content of metals, including major metals (Al, Fe and Mg) and trace
metals (As, Co, Cr, Cu, Mn, Ni, Pb and Zn) and their possible relationships with physicochemical
properties ( particle size, pH, exchangeable base cations, total nitrogen, total phosphorus, and organic
matter) in core sediment samples were evaluated. Analysis of physicochemical properties revealed that an
overall predominance of silt and sand in the study area, the concentration of clay, silt and sand of
sediment were (13 +4)% ,(39 +12)% and (48 +16)% , respectively, organic matters varied from
0.2% t03.7% , 2.5 -7.3 for pH value, 1.4 —16. 4 cmol/kg for exchangeable base cations, 0.01% -
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0.2% for total nitrogen, and 130 — 435 mg/kg for total phosphorus. The sediment quality parameters
including grain size, pH value, exchangeable base cations, organic matter, total nitrogen and phosphorus
were not significant (P >0.05) between A and B sample lines. The metal concentrations in sediment
obtained in this study decreased in the following order, Al (4.5% —19.2% ), Fe (1.0% -4.7% ), Mn
(50.4 -163. 4 mg/kg) , Cr (24.4 —-43.0 mg/kg), Zn (14.4 -52. 1 mg/kg), Pb (11.3 -=34.9 mg/
kg), Ni (3.5-19.4 mg/kg), Co (3.0-7.7 mg/kg), Cu (1.4 -9.6 mg/kg), As (1.4 -5.8 mg/
kg), Mg (0.2 - 0.9 mg/kg). The difference was significant (P <0.05) among contents of metals
excluding Co, Cu, As and Fe. The concentrations of Cr, Cu and Mn on line A were much higher than on
line B. Spatial distribution varied markedly in physicochemical properties. The sand content and pH
value increased with increasing distance from the seawall. Organic matter, total nitrogen and total
phosphorus were affected by mangrove community type and hydrodynamics. Physicochemical properties
varied obviously in vertical direction, parameters of physicochemical properties ( not including sand
content in surface layer) were the highest, and decreased gradually from top to bottom layer. With
increasing distance from the seawall, the metal concentration in core sediment decreased gradually with
the tidal level but varied with metals; therefore, tidal level was not the solo factor affecting metal
distribution in horizontal level. Similar to the trends of physicochemical properties, hierarchical variation
in metal concentration was presented in a vertical direction; concentrations of metals were the highest in
surface layer, and decreased gradually from top to bottom layer. Correlation analysis showed that organic
matters were positively correlated with finer particles (P <0.01) , but negatively correlated with pH value
and sand content (P <0.01). A significantly negative correlation was detected between metal content
and sand content, and metal concentration had no correlation with pH value. The metal concentration was
positively correlated with exchangeable base cations, organic matter and fine particles (P <0.01). The
associated or homologous features were detected according to the significant correlation among the metals.
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Fig. 1 Location of mangrove study area and sample sites
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ig.2  Horizontal variations of physicochemical properties from A and B sample lines
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Fig.3 Horizontal variations of metal concentration in core sediment from A and B sample lines
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Fig.4 Down core variations of physicochemical properties from A and B sample lines
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Fig.5 Down core variations of metal concentration in core sediment from A and B sample lines
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Cu 0.11 0.65" 0.75" 0.60™ 0.76™-0.73" 0.82" 0.80™ 0.87" 0.87™ 0.81™ 0.60™ 1.00
Mn -0.01  0.64™ 0.70™ 0.35% 0.46™-0.45" 0.69™ 0.69™ 0.68™ 0.65™ 0.73" 0.65" 0.64™ 1.00
Ni 0.04 0.66™ 0.82" 0.65" 0.84™-0.81" 0.84™ 0.85™ 0.8 0.87™ 0.84™ 0.61™ 0.96™ 0.66™ 1.00
Pb 0.20  0.70" 0.74™ 0.81™ 0.89™-0.89" 0.8 0.91™ 0.90™ 0.8 0.77" 0.66™ 0.8 0.61™ 0.90™ 1.00
Mg 0.19  0.84" 076" 0.63™ 0.707-0.70" 0.89™ 0.90™ 0.86™ 0.88™ 0.78" 0.73™ 0.74™ 0.78" 0.77" 0.86™ 1.00

T W BEMR(P <0.05) , "N BEMR(P<0.01),

DU BB EE RRAE S 1K 3l ) 26, Ab A
FOLE A, By R AT A IK B T SRS K R A
PRI, A (B A A B2 5 T A ORE (bR | )
RL) OB, T AR DX s ) 7K 8l g A T, DU EAR
TR, B AR LRI TR AT, B,
B FE A AR SRS O 1 SR AU AR, B, B e S 2T i)
T8 REVE SN 2L AN B S AR SRR, HD TR
(8 DA (A R ) 1 SRR 1) S R

T Rt A AL 5 3 K, 2 R PR AR T oK B ) A A
ISR, BRLA BOR R LSRR, A 5y K
PR A HUBRITCHLES § |, DT A B 52 b 43 )
JLER W S HLBCR B A & BEIEARSG . /K 3)
TIHERTE  A0RL TR ) 16) K Bl 7 85 55 1) v T A
L R S rp AL L v )L ) 240 JBORE 75 8
HgmEEMAXTEE, P A B LSRR
RIZ IR R, UL B SR 8 JE  H m TfE
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AR Cu Zn A AU i 8 GRS T Cr
Ni SHEHUREREAAIE Cu Zn it pH B3
TERSEM A8 R, S0 4 i T 3R 1 1 P AN B
Wk T B T, AT RE 32 oAb A= Wy ad R 4 A
SN, BURE Ty 2 7B 2 B HORE i A QR R 5
VLA R L] BE 2T AT 45 R A R

Xt HE 25 R O R T SR, O S Al X
[ RIFFELE S 2 HEAT LU T 0, A B 58 X TR A v
SR E AN B, AR ZTURY b w0 i
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PR B KR, S T AR B A B
BAMERRIE, 3 E LI585 0 54
KAV IPHEI KR AT R R KRBT D &R
JUER & B BT SO RE HERR AT sl R 15
M, DRI A e AR 4 S 8 A N A% 4T
PRARAE 25 2R e R 14 ML I 2

4 % #

A5 DX TR AR JHA b I 52 R S 7 2 () A
o KT ) b B S TS R R R R 2
B, AR BRI S b i pH (BB B
P& EAURK Bl 3 S5 A S e TR B an A LT | St |
SRS R, TR ERAGE BT A EE ) 43 A1
b RLEERR B R BRSO A AR )R N
Hb RORLE B MRS B, DU B pH {E ] A2
Bl B AP SR A R B A S R
RIZE R, BRZ T BT,

DU & 8 JU R ) & fE R ) 25 1 2 () S
Ttk WK1 kU bl H— v 5 o] L Bl %5
SRR B AN, S AL R Y 4 1 I, (E A
PRI 4 JB T 2R 1T 57, 0 57 X6 AN () 4 i 4 A 1 5 e 7
FEE2E R, KR EBITR G EEN M EV R
Gy IR S YVIR ZE B, Bl TR 8 g B AR AT
WA E  RZVRY b &R & EE BTG

DU AR B [a] LA R 5 4 S 2 (R A AH G 43
Br& W], pH (H 5GPLBT & & ARSI 5 7R % & 1
ARG s A HLJBT 5 AR0RE 5 B R AR DG T S AR 2 11
R, @& ER TS SRR ENAMIE 5 pH
HZ ARGV 35 A, e 5 3 B St AL
HORRLSE R A RYR BEIEAC, SRS E
Z A Y AH SR 138 BRI 25 /K7 R e T AR B
AR EIR A RRAE .
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