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Abstract: In this study, the spatial distribution characteristics of the main nutrients and heavy metals in sediments of Lake Gehu
after completely removing the aquaculture net were investigated using high-density sampling methods, and their potential ecological
risks were assessed based on organic nitrogen index, integrated pollution index, geo-accumulation index (1,

logical risk index. Results showed that the average contents of TN, TP and TOC were (3709+1004) mg/kg, (1127+650) mg/kg

) and potential eco-
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and (78.39+23.88) mg/g, respectively. The spatial distribution characteristics of TN, TP and TOC were relatively consistent,
generally, those of the middle and upper part of the lake was higher than those of the southern part except the northern. Integrated
pollution index showed that the whole lake was heavily polluted, meanwhile, the lake-was severely TN-polluted and slightly TP-
polluted in most areas. The average contents of heavy metals Zn, Cr, As, Pb, Ni, Cu and Cd were (170.62+47.25), (105.18+
3491), (68.55+10.86), (52.43+14.73), (44.04+11.93), (42.57+12.43) and (1.55+1.06) mg/kg, respectively.
Generally, the heavy metal contents increased from south to north, from west to east, and reached the highest level in the northeast
corner. [, and the potential ecological risk assessment indicated that Cd and As were the most polluted elements and led to high
potential ecological risk. According to the result of /., , Cr and Ni were not polluted, while Cr, Ni, Cu, Zn and Pb were at a slight
potential ecological risk. Since the aquaculture net was being demolished, there was no significant change in the nutrient content in
the southwestern part of the lake, and the nutrient status in the southern end of the Gehu Lake area was significantly improved, but
the nutrient status in the rest of the area had deteriorated to varying degrees; the heavy metal content has a great reduction, ranging
from 29.50% to 80.45% , indicating that when the input of external pollution is controlled to a certain extent, the removal of the
fence has a positive effect on the effect of controlling nitrogen and phosphorus and improving the pollution of heavy metals.

Keywords: Lake Gehu; aquaculture net; sediments; nutrient; heavy metal; risk assessment
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Fig.1 Distribution of sampling sites in Lake Gehu
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Tab.2 Evaluation standards of organic nitrogen in sediments
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Tab.3 Standard and level of comprehensive pollution in sediment
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Tab.4 Reference values and toxicity coefficients of heavy metals

ELEEILE As cd Cr Cu Ni Pb Zn
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HHERK 10 30 2 5 5 5 1

K5 BRBISRTRLLES 1, 05

Tab.5 The relationship between heavy metal pollution and 1,
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Fig.2 Spatial distributions of the main nutrients in the surface sediments of Lake Gehu
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Fig.3 Spatial distributions of heavy metals in the surface sediments of Lake Gehu
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Tab.7 I,,, and the grading of 7 heavy metals

in the surface sediments of Lake Gehu

TE  ME RKE PHAE R0 BRRE

TR E AL A A IR T B RATE A Ik G -097 12 -017 0 T i
A A TR Ni  -1.04 043 -022 0 W
2.4 FBHATRNESBSRTH CoZLT 08006 L
o o Zn  -026 135 0.8 1 iR
241 EARMRRREIE WRIHEBEFNE . o5 a9 201 3 shieiom
N 7 PR, B Cr F Ni RIUIE SN, HARITTHRY cd 205 481 2.61 3 RS
R A A REE IG5 B RN Cd > Pb  -0.54 1.19 0.3 1 =35

As > 7Zn > Pb > Cu > Cr > Ni, Hrfr Cd Fil As 2 FF5
gelly, I vh B g,

M 8 AT LG Y FEFTA A b, As AT b BE VS G ARSI i 3.03% , S 4Ry 15 96.97% ;Cd &b T
RS YR 7 87.88% R ER BTG Y1 Y 12.12% 5 Cr A1 Ni 2R BUNTEIIRES  HH A Cr 7 3.03% W7 S
AT BETS G 5 Cu Zn I Ph EEER IR RETS YL B Zn F Ph AR50 s Ak T v B2 5 .

# 8 WM RIZVURWYI T 7 R G Jm o0 A R B G R o A

Tab.8 Graded frequency distribution of 1, of 7 heavy metals in the surface sediments of Lake Gehu

’ NIy Yo YU 2% /0
o b %}*iﬂﬁ R : ks
geo Cr Ni Cu Zn As Cd Pb

0 I, <0 bERE 75.76 66.67 39.4 12.12 0 0 18.18
1 0</,,, <1 AR 21.21 33.33 60.6 69.7 0 0 75.76
2 1</, <2 A R 3.03 0 0 18.18 3.03 0 6.06
3 2<l,,,<3 22058 0 0 0 96.97 87.88 0
4 3<l,,, <4 i B 3 0 0 0 0 0 12.12 0
5 4<l,,, <5 Eyis 0 0 0 0 0 0 0
6 loey>5 TR 0 0 0 0 0 0 0

242 EhBHAEAEANBRITNF % BT hE SR IR A S XS SR 9 R, TR H,
Cr \Ni,Cu Zn FiI Pb B4 {37 5 F) BAIT 7 16 A 25 KU 540 24 e BN R AOXUR: 5 As B BIT A5 37 15 7 81.82% BRI 37 4
AT ERAE A 25 XU 5 R B P UG, LAY s B B RS 5 Cd 19 T A 37 453 87.88% 37 5, BT 78
T A 25 IR 45 2 P49 22 B AR KUK, e A (07 5 32 IR M B KUK (4K, Cd T A o 988 7 A 25 KUK ) B ik AR
KA 75.06% A1 17.71% , Hidx S R 42 )@ i STk M AL 7.23% . HItE Cd Al As 231 & 2 DU
A S AR 19 S B BTRRIN T, AT 4B X HL BT/ IMIRYK A Cd > As > Pb > Cu > Ni > Cr > Zn.

TMIFZTURY b 7 R SR I REA T 274.96 ~ 1362.17 Z [], K {E K 411.73230.75, KUK 25 B 2
TR S A A% 28 XU 249 T AR, D v Ak 5 XU B0 57 258 o5 ST A 162514 78.79% , F: R it 14937 05 T B 9
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B7 11 T A% 2 R, s I R 5 .
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Tab.9 E! , RI and the grading of 7 heavy metals in the surface sediments of Lake Gehu

R G4 JAUBSE S R/ Y6
KU %
¥ifE L LT E U0 B rhg i AR L&
BATEAE  As 72.93x11.56 57.91~116.24 15.8 — 81.82 18.18 — —
AR Ni 6.69+1.81 3.65~10.11 27.1 100 — — — —
EE Zn 2.34+0.65 1.25~3.82 27.7 100 — — — —
Pb  9.78+2.45 5.15~17.13 28.1 100 — — — —
Cu  8.1922.39 3.51~13.09 29.2 100 — — — —
Cr 2.77+0.92 1.53~6.88 33.2 100 — — — —
Cd  309.03+210.68 185.76~1258.61 68.2 — — — 87.88  12.12
LEATSTEAES 411.73£230.75 274.96~1362.17 56.0 — 12.12 78.79 6.06 3.03
RS 8% RI
3 &g

1) TRIIRIZVURRY) B F 5025 A 03 0 FRAE B — 30, 1 rh IR I8 ik o LA X8k, (FE R dh 7 i o
T B TR W X R A VR R S L 27 Ak Horp TN TP 0 TOC B8 43514 1100 ~ 5725 mg/kg 450 ~ 3950
mg/kg Fl 32.65~152.51 mg/g, EH4{EH F(3709+1004) mg/ kg, (1127+650) mg/kg F1(78.39+23.88) mg/g. #%
WX R BT B L AN AT Y. EIRERE G5 AR BO M R W, 2 s iy & A5 e, b 2 TN
JUT- 340 T 5 B 5 GIRAS , TP FELa IS o0 IX Sl th Ak T 8 B V5 YR 2.

2) WRZVIRY E SR & TR & 55 E TS REAMALL, B EEC Cd (10.30) > As
(7.29) > Zn (2.34) > Pb (1.96) > Cu (1.64) > Cr (1.38) > Ni (1.34) ,Fii& 40519 (1.551.06) . (68.55+
10.86) . (170.62+47.25) . (52.43+14.73) . (42.57+12.43) [ (105.18+34.91) f1(44.04+11.93) mg/kg. HE R
DB REE I mE AL BT AR E ISR R X AR SR S AP .

3) it FRIRECELE IR, BR Cr il Ni ShHABTTR AL TR FAR B 75 5%, Horp Cd AT As g T8 75 ¢
Y, BB 323 Cd rhEE—(wm e B T5 gy, 4R W e AR R KUK AN IR 45 R 3R I, B Cd R As f77E h 45 e D)
B SFGRA , AT RN TR A5 KBS S5 9. BI04 J@ 1 A S FE F BT 7 : Cd > As > Pb > Cu >
Ni > Cr > Zn, HHr Cd I As JETRHIZRIZ VU AR 28 KU ) 32 ZE BTmk I8+

4) FIPRERS ) X R B VIR E F- 5L e W g DX R A T 1 1, Wb X P s R A 0 i R A
Hp & KB FRERROUI A AR R EE (AL W X DTRR ) o 5 465 J 134 3% =B A R MBI , (R b X
o> 4 JROTE B A TGN, FRUIAESNETS Y i A AR B — g AT, R IR BR AR 125 A B ASOR e R
2 I T P 05 1A A AR .
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