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Abstract: To find out distribution and coupling pattern of iron and phosphorus, as well as impact on phosphorus release in mi-

croenvironment of intertidal region. with the help of diffusive gradients in thin films technique (ZrO-Chelex DGT), we obtained

in-situ high-resolution DRP and Fe*" concentrations in porewater profiles of mangrove tidal flat in Jiulong River estuary, as

well as the corresponding sediment properties in this study. The results show: (1) In surface porewater, the remarkable posi-

tive correlation between DRP and Fe®' verified the coupling relationship of these two elements and the crucial effects of sedi-

ment iron (III) (oxyhydr) oxides on the absorption /desorption of phosphorus; (2) in deep anoxic porewater, on account of

sediment heterogeneity and absorption by mangrove plants, DRP concentrations presented obvious fluctuations compared with

Fe’" ; (3) the molecular diffusion flux was estimated ranging from 0.000 64 to 0.006 00 ug * cm * » d”' based on DRP concen-

trations gradient in surface porewater, which are much lower than results of general lake research. The main reason is P-Fe

coupling in this iron-rich tidal flat sediment with deep oxidation zone which effectively restrains phosphorus release.
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Fig.1 Sampling sites in the study area of low tide
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Table 1 Statistical data of properties in sediments at mangrove edge, bare flat and underwater

(cm) TP(mg/kg) (g/kg) 0,C%) TFe(g/kg) TOC(g/kg) % (€Z3) %)
0~2 781 9.0 47.81 15.29 12.98 3.4 75.3 21.3
2~4 750 8.5 47.52 14.71 13.83 3.8 67.7 28.5
4~6 971 9.5 48.27 16.20 11.71 2.5 72.0 25.5
6~8 856 8.5 48.65 15.71 21.11 3.3 74.3 22.4
8~10 809 9.5 47.24 15.22 18.15 3.9 73.1 23.0
10~15 781 9.0 44.74 15.65 18.74 4.5 66.3 29.2
15~20 581 8.5 42.26 15.57 13.41 4.8 73.1 22.1
20~25 629 8.5 41.77 15.80 17.56 4.9 70.7 24.4
25~30 650 7.5 41.56 15.78 20.35 3.8 74.0 22.2
30~35 676 8.0 43.99 16.35 14.00 1.6 73.0 25.4

712 8.5 44.30 15.71 16.45 3.9 71.6 24.5
0~2 886 8.5 48.97 15.91 6.80 18.9 65.2 16.1
2~4 989 6.0 48.29 16.44 8.07 5.4 73.3 21.3
4~6 1047 7.5 49.73 16.50 7.14 1.3 73.4 25.3
6~8 1 046 8.5 49.47 16.67 5.87 1.4 71.2 27.4
8§~10 986 10 47.64 12.85 9.09 2.9 71.5 25.6
10~15 1 035 8.5 47.04 16.07 12.39 2.0 74.0 24.0
15~20 797 7.0 43.93 14.36 8.75 5.8 65.4 28.8
20~25 894 7.0 44.82 15.99 10.95 2.7 73.2 24.1
25~30 570 5.5 39.91 16.37 11.71 1.1 71.1 27.8
30~35 565 6.0 44.80 15.85 15.78 1.5 64.6 33.9
835 7.2 45.45 15.71 10.62 3.7 70.3 26.0
0~2 1 080 6.0 57.13 15.85 15.78 7.1 70.7 22.2
2~4 859 11.0 50.09 16.19 28.74 7.3 72.4 20.3
4~6 803 7.5 50.23 16.27 26.87 2.3 77.5 20.2
6~8 1036 7.5 50.90 16.40 22.81 8.9 67.0 24.1
8~10 947 10.0 51.75 15.99 20.10 0.9 75.8 23.3
10~15 1132 12.0 51.10 16.35 25.43 0.6 78.4 21.0
15~20 935 13.0 49.59 16.44 19.17 1.2 76.6 22.2
20~25 1044 11.5 47.80 16.19 31.36 3.4 76.5 20.1
25~30 686 10.5 44.62 16.44 24.33 6.5 67.6 25.9
30~35 908 8.0 44.00 16.44 20.01 6.6 70.7 22.7
942 10.0 48.74 16.31 23.08 4.0 73.8 22.2
, , OP) 3
’ ) ] 94’\’6 cm
: . TP.Fe/Al-P .
( 18.5), (Ca-P) ,
(17.8)( ,2007). s s
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b
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Fig.2 Vertical distributions of P fractions in sediments

3

Fig.3 Vertical distributions of P and Fe concentrations in porewater

2.2 - N

(A), (B), )
Fe?" .DRP 3
2.2.1 Fe™ A .B.C

0.008~0.858 mg/1.,0.011~1.018 mg/L.
0.020~1.570 mg/L, 0.507 mg/L.
0.671 mg/1..0.733 mg/L. ,
(0.008 ~0.022 mg/L) .
(A 3.4 cm,B 2.4 cm,C
(A 5.0 cm, B

0.6 cm)
3.6 cm,C

1.4 cm), B.C 7 cm
) 0.7 mg/L s A
0.03 mg/L (8~11 cm),
0.7 mg/L,
Fe’™
( ,2017). Fe?"
, A.B.C

3.4cm.2.4 cm.0.6 cm,



4114 http://www.earth-science.net 43

Fe?+’ J—
( ,2013),
( ,2017).3
Fez+
( , 2014; Chen et al.,
2015), s
; s 3 Fe?t

0.7 mg/L s

Fe’"
JA 5cm
, 8~11 cm ,
0.7 mg/L ,8~11 cm
« D, 5 cm
,8~11 cm
,Fe!" /Fe*
b Y Y ( ’
4

Fig.4 Profile of sediment core at mangrove edge
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Table 2 Comparison of P diffusion flux with other areas

(pg+em™? +d 1)

0.000 64~0.006 00
0.032~0.251 ,2015
0.004~0.079 Han et al., 2015

0.017~0.079 Yao et al., 2016
—0.003~0.020 Gao et al., 2016
—0.021~0.065 Ding et al.. 2015
( )
2011). ,DRP Fe'™ —
) (
) )
3
ZrO-Chelex DGT
DRP.Fe*™
’ ’ Fez :
; DRP,Fe?™
/ ; ;
FeZ+ s
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N
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