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Abstract: This study analyzed the content of total phosphorus (TP) in the sediments of
major Chinese tidal flats. It found that the northern flats, separated by the Zhejiang Cixi
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sampling site, showed low TP content in the surficial and core samples of the Liaoning
Liao River delta (0.046%+0.013% surficial, 0.047%=+0.015% core) and the Shandong
Qingdao mud flats (0.047%=£0.009%; 0.055%=0.008%). The average TP in the rest of
the northern flats, such as Tianjin Hangu, the Yellow River delta, Jiangsu Yancheng,
Shanghai Chongming Dongtan, and Cixi, varied from 0.051% to 0.070%, the highest level
in the 12 tidal flats. Except for the Xiamen Jiulong River and Guangdong Pearl River
flats (0.051%~0.070%), the TP content values were found to be lower in the southern
flats, especially in Fuzhou Minjiang, Gangxi Yingluo Bay, and Hainan Dongzhaigang
(0.019%~0.041%). The high TP in the northern flats can be attributed to fluvial sediments
carried by high discharge rivers. At the site of high measured TP values, large amounts
of Ca-P also were detected (4.16~9.56 pmol g™'). The concentration of Fe-P in the core
samples was lower than the surficial samples. The tidal flats of Hangu, Qindao and Jiulong
River exhibited the highest Fe-P levels. Two consecutive and non-consecutive incubation
experiments showed various self-release velocities of TP. In the consecutive incubations, the
largest release velocity occurred in the Jiulong River delta (0.927+0.312 pmol kgflhfl).
The non-consecutive experiments showed a significant increasing trend of TP release
velocities in 11 tidal flats, except for the Liao River delta (P <0.01). Among the sites, the
Hangu, displayed the highest TP release velocity (1.43740.325 pmol kgflhfl).

Keywords: total phosphorus; phosphorus fractionation; internal loading of phosphorus
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Fig.1 The 12 sampling sites of the study
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Fig.4 P fractionation results in the surficial and column samples from the 12 sites studied
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Fig.5 Profiles of P fractionation in column samples
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0.508 pmol kg=th~!), FZ(0.31040.116 pmol kg~ 'h~1) FI DZ(0.297+0.140 pmol kg~ th~1) %%
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Tab. 1 P desorption rates for the surficial samples from the 12 tidal flats studied (£SD)

RFEX 6 IR R RIS / (pmol kg™ h™1) 8 HE: SRR % / (umol kg=! h—1)

i3 (1-4) 891 (1-4) fHIH (5-10) 491 (5-10)  fH¥k (1-4)  ¥MH(1-4) I (5-9) I51H (5-9)

LH 0.007-0.981 0.54240.251 0.379-0.901 0.6924+0.145 0.291-0.687 0.469+0.132 0.557-1.140 0.842+0.180
HG 0.229-1.401 0.69240.358 0.418-2.591 1.05640.632 0.433-1.454 0.760+£0.262 0.988-2.039 1.437£0.325
DY 0.146-1.031 0.437+£0.227 0.154-0.821 0.437+0.174 0.116-1.343 0.564%0.400 0.157-0.854 0.558+0.237
QD 0.197-1.400 0.632+0.332 0.196-1.584 0.77640.338 0.349-1.125 0.64540.230 0.837-1.370 1.058+0.172
YC 0.156-0.729 0.306+0.157 0.120-0.800 0.35040.161 0.215-0.909 0.41640.204 0.319-0.723 0.554+0.128
DT 0.122-1.242 0.367+0.273 0.101-0.652 0.30140.148 0.198-1.053 0.54240.290 0.154-1.400 0.692+0.373
CX 0.182-0.846 0.394+£0.222 0.197-0.780 0.422+£0.168 0.262-0.949 0.454+0.223 0.328-0.610 0.48340.008
FZ 0.009-0.487 0.233£0.120 0.117-0.517 0.300£0.106 0.136-0.747 0.436+0.205 0.121-0.551 0.310+0.116
JL  0.493-1.398 0.877£0.256 0.354-1.440 0.864£0.293 0.501-1.453 0.92740.312 0.365-1.794 1.133+0.508
ZJ 0.182-0.970 0.467£0.194 0.274-1.211 0.532£0.218 0.229-0.575 0.376+0.109 0.216-0.592 0.43540.110
YL 0.246-2.446 0.8451+0.654 0.171-1.643 0.7274+0.454 0.237-0.708 0.428+0.138 0.096-0.771 0.476+0.183
DZ 0.097-0.824 0.293£0.173 0.034-0.638 0.278+0.135 0.132-0.520 0.290+0.123 0.063-0.481 0.297+0.140
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Fig.6 Self-release velocity of TP in the surficial samples
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Tab. 2 Average clay mineral content from surficial samples

PG ER/% SEROEER/% WISAEE/%  SRAETE/%  FEh4/FRAT

1.LH 58.9 14.5 13.9 12.7 0.246
2.HG 59.1 8.4 15.3 17.2 0.142
3.DY 55.3 8.3 16.1 20.3 0.150
4.QD 61.0 10.8 16.0 12.2 0.177
5.YC 58.3 7.4 15.2 19.1 0.127
6.DT 56.1 4.6 18.4 20.9 0.082
7.CX 58.8 5.1 16.3 19.8 0.087
8.F7Z 32.8 2.2 37.9 27.1 0.067
9.JL 32.0 3.5 40.0 24.5 0.109
10.2J 39.5 1.3 38.4 20.8 0.033
11.DZ 32.6 6.4 38.7 22.3 0.196
12.YL 15.3 2.0 61.3 21.4 0.131

M T BRI R AL (2016), 120 S R EE

3.2 BHIFERERW N
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fiX. Foh, Br IR BEAE 24~28 °C, 8 HEFFR MR R i (Mg = iid %), AT P s LA .
AR IOS POS™ 5 2R BRI 5 2l £ 18 n i o

FEREFRRI P, RN (HG) & BN (QD) A TR I L kiL o (JL), P 1
BEOHE T HAR X . 45 500 TP & EMEAR, HG. QD A JL R ZFEM F B S A&
WL A6 b MW S 0 0 21% 24% F127%. I 3 A 10 415 2 W ) 4 o Fe-P o b 5 v 119,
H LRI O = 5 2 Fe-P 3 Bl ] %7 38 3h B O AN 78 A K A, 38 s it JC LAt 184 Jon (591
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198 FEAIE R 2 2240 (IR IR) 2019

T S HRN R, AL R AR . R TR B LA O i N O 6061 ok TR R
X PR TBOE WA B, AER A PRI IR (L an. LK AR, BT EOK AR 2 4R P B A
0.02 mg L4, i TR A R AR LY 14525240 ke ik P 2ond b K AR B IR Sk o 7= 2 T 22 11
TURR. SRR ZHE A TV AV R, BEIR SR RVE T i Bl IR At v Y2562 @B 1 f b
FS X 3l A AR 7% e m(O3-64) ) SR B I 5 00 R W H TR P R TR A, R K AR T i
A7 SE .

3.3 HMEWEEPERGEARMAENEE

TWH PR A B, AR KR, WA NG C. WA e AR K e A &
WSO &, 1T EL VA VA SR TR IR 251057601 G Foe R i, ol TR A B 1) [RI AL R i R AR
PRBERIE A T, T EUR Bh AR XU IR B ) KT M 2~4 15101 WA A R M Ol R, H
FEA X 2598 /0 29 50% B P AN T A 58 RAE X R 2>, 30 TG, R4 2 v P g
ANTF T, MM P (RN S ik BT ASHIEST IR M AT 25 B 458 B (DY) A 1m,
BRITI (Z3) FIZRZEHs (DZ) 76 1.5 m ZiAy, HARHAE 2m LL BT X057 R L P Hir o 3=, i
FE R, PRI, T R4 A A I TE MU X L AURK08] . 12 A SRFE X ARS8 T 3L
W (LH) 4 9.5 °C, A& KT 10 °C, WAME (DT) JTih, KT 16 °C, JLEIL (JL) B ST 86 IF
1R, BRART 20 °CO9) | [RIINREBOE (HG). 755 (QD) ME T TJL BT (JL) [ Fe-P & &
W, 3L P 2 AL RIS AR AL IS B3 SR A DL R AN IR S R W], Tk [ WA P £
il LURBBOCR . 45 A IR s Se A3 2 R, A, 19 20 ) TP RSP R o
WL 3. BRT YL, 12N BUAT S 5 UL AN R 1R 3 Sl 0 7K ASE 0L 51 565 22 53 AN K. i 22 34
BE AR SR 95 LT8R TR 30, e L5 h © 40 0. 2 80P (0 N Us0T 9 4 h 78 K0
K BRI AN I 7072 Sk Bl A R MEVR DUR Y A R P I 5T e R, I T G b P ORR R A 52~
228 pmol m—2 d—166.73] DI 100 pmol m—2 d—1 i W.. 17 AW I Bl 6 WA s 52 s /K B 7K
FAER, BT LR YL AN, 2800 5 PR TSGR AN . T B M /K 4 T 1k PR SO B fry v, bt
76 Fe-P S X (HG. QD FJL), XA TE nl BEAE ] W B, o v il M s 42 40 0k p
AR i L AT A R A P A SR FE . DAL IR PR, R A A2
N DRI B0, SRR s PR LT . R0 S HEVS S AN MR P IR ER Ak 22 4T g 3 75 W S A
S,

* 3 BRUXERARAY TP MIEHRRBE

Tab. 3 Average flux of TP during the simulation experiment pmol - m~2. d~!
FE R4 nl-1-4 nl-5-10 n2-1-4 n2-5-9
LH 97.6 124.6 84.4 151.6
HG 124.6 190.1 136.8 258.7
DY 78.7 78.7 101.5 100.4
QD 113.8 139.7 116.1 190.4
YC 55.1 63.0 74.9 99.7
DT 66.1 54.2 97.6 124.6
CX 70.9 76.0 81.7 86.9
FZ 41.9 54.0 78.5 55.8
JL 157.9 155.5 166.9 203.9
ZJ 84.1 95.8 67.7 78.3
YL 152.1 130.9 77.0 85.7
Dz 52.7 50.0 52.2 53.5

W nl-1-4, n1-5-10 2} 57K 6 FIELEI/KRIEAEIELEIN/KIE SR, n2-1-4, n2-5-9 W2k 8 A&ESm/K AR E LK 57
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