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Fig. 1 Distribution of pond samples of Shanghai
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I AT AR R U8 2% (A6 50 8 7 7 A 2% 35 A A7 B
O ) ) TE M IR AT I OR B =45 0~20 cm
FIUTRR IR, B34 0~10 cm A1 10~20 cm P )2,
[ 2 RE IR AT . FERT I SE 0 S 5 LB A e 18
WA 22 B, HAR KT SRR ES i 100 H (FL1E
0.150 mmy)iii, FEAEREM
1.2 MEFESHELIE

2 A Sh Pl G E Z X (B KIELTEC 8400)1l
EVTRY T SATN) & &#Z(TE, TH), fle—H
BAHL AT 66 (HI 632-2011) I 5 L AL 4 v B
(TP) &, B SSM-5000 2%y il DI AR Y h
AHLER(TOC) & it . HL BRI A5 25 B 7 1Ak i i 9k 1
MV Cu, Zn, Pb, Cr, Cd il As %50
£, o R T U B R E U R Hy

o

%
B

AR S 2 SR AR A, EAT IO A v
it 73 AT AR it B S PR A (R 3l B%), Ao
BriR 224/ INT 10%, 456 BT il 2K R Office
Excel 2013 #4478 L, SPSS 19.0 # 4 t
FPBAR G430, B g Ve 22 2 Fr i ol o
% ANOVA 7347, Ll P<0.05 1 25 5 i kK
V. KMO #i1 Bartlett BKIEJE 50 45 R B 7w KMO
{E°} 0.686, KT 0.5, fHFE:ME2 % 0.00, ] 47
T4y #1(PCA), Origin Lab 8.0 2:/# .

1.3 ®EERRITM A

LR TS YR BRI TN AL TP iS4k,
TRV NP LRA RV, B T4 800
SrHIRE N ORI P I E SRR R, THREA
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FF = /% )

b, § N FRIUG AR HECR N 7188 GO
R 7 1 Y SR 5 (B (malkg); Cs MPEMN IR T i 1PF
MhRAEME (ma/kg); F oA n T05 Y975 e ds 5071
{H; Froa NI RIS Y850, FRONEEG 15 9496 4K,
15 YR S % AR

A LR BOE RN OB TP HLBR R B
PR, 1R AEh:

Org-1ndex=0rg-Cx0rg-N=0rg-CxTNx95% (3)
A, Org-Index H A HLFE%L; Org-C AU H A
PLER (TOC) & 2 (%); Org-N MUY HAEHLA S
i, DL 95%f%) TN 7 i (%)i1 . 24 Org-Index<0.05

IHIURRY) R 35 TR 2, 0.05<0rg-Index < 0.20 H4%
FEA PG YL, 0.20<Org-Index<0.50 1 A L5
Y, Org-Index=0.50 N H A HLITYL .,

1.4 BEE£EFMAE

141 HRRRI\EGE T B FHEH0L (geo-
accumulation index, 1geo) 32 %2 F T XTI AR S I
& JE I BRRBLHEAT IR, TR A

4)

A, CoRUTRY E SR i 1S {E (ma/kg); K
1 7718 Bl AT e 51 R A T S (R 30T i 1Y AR
—JBh 1.5; CLRARNRY H 4 IR IC K 10 5 (ma/kg) .
15 YRR B A LR 1,

®1 WRERBBENEBEEESEERREREERNFILE

Tab.1 Classification summary of g, E;, and RI

Ho T R RL

geo-accumulation index, |geo

AR EA DG H REL
single factor potential ecological risk index, E,

TR G H XU R 2L
potential ecological risk index, RI

JLFE range 1534548 level of pollution JwHE range MU Z5 2 level of risk JuFE range XU S level of risk
lgo<0 141 unpolluted

0<lgo=<1 HREEI5Y¢ light pollution E<40 XU low risk RI <150 TR low risk
I<lgeo<2 WSS light to moderate pollution  40< E,<80 XS moderaterisk  150<RI<300 H1JE XU moderate risk
2<lgo=<3  '1JE{5 % moderate pollution 80<E<160 X higher risk 300<RI<600 i XK severe risk
3<lg=<4 IWEEI5Y moderateto heavy pollution  160< E,<320  j=# XK high risk RI>600 F 5 XU serious risk
4<lge<5  HEITH heavy pollution E >320 W™ XU serious risk

lgeo >5 M EE ¥5 4% serious pollution
142 BEESBEREGE WHEASLEER  lines CBSQG)!M &l & T UM A R H ML

(potential ecological risk index, RI)7:[e% A [l
SR EEEXT A Y A B, m PR DU
Hae BRSNS aFERE, HEAA:

RI=YE =) T xC =§’“r,'x% (5)
i=1 i=1 S

i=1

Lh, CYNESR | FEVURY B9S2 {5 (ma/ka);
CONESIR | 52 %t (ma/ke); Cf WS i
VS 2% T NESR | AR SRR I R AL,
Cu. Zn. Pb, Cd. Cr. Hg Fl As 551 2 500
W5, 1. 5. 30, 2. 40 fil 10; E/ HHFH THE 4R
i RS E RS, RIERREERILE 1,
143 —HHERBRYMREEEE SR
Joit 12 3L U (consensus-based sediment quality guide-

F ARG VIR S, B A 05 i JL AN B A A A
PR HBR B SAS TR ) B 61 (SQGs), HiH L
A SF- 247 {8 Sk 3% A5 A0 B 15 Y W B SR TR o
CBSQGs 11 #§ [ {H 5% v ¥t J¥ (threshold effect con-
centrations, TECs)F1 1] fERL A ¥ & (probable effect
concentrations, PECS), 4L F1i5 44 & 1A%
T TECsH, KA KA AW REERON, ST
Vb5 e & & T PECs B, A SR AEAY)
BEPERON, 4V QW& T TECs Al PECs Z [i]
B, AR & A R & A A 0 PR30 (A ARE 4 Y,
To vk B H A My M R0% . MacDonald 25
S-HA AT fiE A% Mk B R (mean probable effect concen-
tration quotient, Mpec.q) KM ZFPE 485 Y
LRGN, Hata A0
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o / / 2.2 CIN EeF0 N/P EE1E
Meec =| 2.Ca/ PEG |/ © TSR CIN K {8(TOC 15 TN

P, Co NS | R ER 4R I 9L (mglkg); PEC
S | PR 4 JE B T BERL N VR E (mglkg); n AN EE 4
JEFEAEL, 2 Mpeco<0.5 B, JIRW B4R
AT REW TR M Mpec.g>0.5 B, &4
A= PR PEME R BE Mpec.o (H 288 ETHEH

2 HRE5SH

21 &, BiMAENmNS 6

X IR )ZE 0~10 cm EUIAYH TN,
TP 1 TOC V¥ flH 10~20 cm ZE LR EES
(P>0.05), £ fMhER)Z 20 cm TR+ TN,
TP 1 TOC #4534 WKl 2, TN & &yl 287.24~
2683.24 mg/kg, -4k (873.37+£352.45) mg/kg, TP
5l 216.84~1755.69 mg/kg, -3k (685.66+
199.66) mg/kg, TOC il 1.41~19.78 mg/g,
4(6.62+3.05) mg/g. fad . MRYEFIEE ISR
TN. TP 1 TOC (#3453 A1 #4)71C i 2 2% 7 (P>0.05),
MYETURYH TN, TP Hl TOC BY7ZE 5 25 (CV)
v R O RO M, IR K £ B U 3 A RE S
A, B TR EAERSSHZES . IR
R B BRAEY S AR ILE 3, fa . KRR
SEYETURRY) T TN 1 TOC 4R B (8] 4F 2 & & S 2
2% 5 (P>0.05), 2018 4F . 2019 4FEff | HF . AT
Y TPAEY) & 848 2016 A1 2017 4E 5, TP+
TN Fl TP & o4 BB H, 2019 47 I 21 5%
FEAR WM VIR Y b TOC & 848 F5 5 ) 3 14 hn
T 11.24%, 4axtitih: 0.689%, A WF5EFH, %R
FREE P TOC % ik B 2 77 58 B[] () B4 2 I
THa#s, BB 10%25 471820 5 HAb b X it
I A K TR AR L, i b DX IR DT AR
H TN TP il TOC Y249 43 A5 #4280
JH I W22 g g 7 g ) L 2R R P e
LI B b3 AS H B B TR R A 2, (R T
H ORI B1E Rt v A | B | RN = a8
P A G B R, ST T B YA A2 RN
Tk Ay s K TR & SR A A
i b ISR AR IR DUAR A AL RS E SRR
JTCE B R AR AR

() 5 B H) T Bl 2.99~20.59, -1k 7.82+2.33,
fo WFAIEEYE > (E] CIN HCI(E G B ¥ 2% 5 (P>
0.05), # 4% C/N L] 43 BT i AR AT AL 1 R R,
fii 1t = 496 B 52 A1 5 A R ) 4 AR K B AR

CIN [L#iw5(>12)1%8, BRI £ 0 w2 FIF i A=Y
PR IBUTEY) CIN te— /N T 7, WIS Yk
AR X PO CIN [l 16~202% ) ki)
2 It VA A R R 58 B R AR ORI X CIN LG P e e
FHAb X IR 87.93%0 A Hl it ST A RE o
C/N HAKT 10, FBMGETIAY T C RERET
thIE R AE W DTRE . SRR CIN HRIEAR &
(CINmax=20.59), Fr7ERAE R T —ZBEHE C/INH
BiJR R 2 7 oAy, 22W] CIN (e st a) BE N A7 AE AR
Jit C IR AL S ITR  NIP LG 0.28~
3.06, Jy 1.23+0.40, fi MFFIEESE 2 7] 0 B & 2 5%
(P>0.05), VLFIHIH Y N P 4L A Bl IR 5T 4514 B e
AR AR A, PRANIR TS Y i A DU 2R 0 BT
W N/P H(EAE 1982—1984 4E M iAF] 13.47~
16.47, 23t 20 IR AR G, NIPFE 2 3 447 .

*2 LiBMXFEMETRY S CINLE
0 N/P b &5 RE A TS
Tab. 2 Descriptivesummary of ratios between carbon

and nitrogen, and nitrogen and phosphorusin
pond sediments of Shanghai

I T T T T YN PN
item  species number of average SD min max
sample
fi1 fish 58 756 252 299 17.35
#F shrimp 51 780 227 305 1492
o 1% crab 65 806 222 425 20.59
AT total 174 7.82 233 299 2059
ff1 fish 58 122 0447 028  3.02
R shrimp 51 131 0413 077  3.06
NP & crab 65 118 0327 055 2.15
AT total 174 123 0397 028 3.06
23 EEENTH

H3E DTEY) 0~10 cm JZ2 1 10~20 cm )2 N 45
& 81 A ¥ U0 i 2 25 7 (P>0.05), 20 cm JZ
JUBRYIH Cu, Zn, Pb, Cd. Cr. Hg Fil As iF
Y& hlak 3, Cd Ml Hg 19 CV {H#EE, 45N
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Fig. 3 Varience tendency of the annual averages of TN, TP, and TOC in different species farming pond sediments of Shanghai
No significant difference between the annual averages marked with the same letter in the same species group (P>0.05).
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Tab. 3 Summary of heavy metal averagesin sediment of aquaculture pondsin Shanghai
mg/kg, X +SD
FEIH P2 species n Cu Zn Pb Cd Cr Hg As
1 fish 74 21.92+8.21° 64.05+25.89° 14.17+5.9% 0.15+0.12°  50.13+19.63* 0.052+0.036°  7.29+2.68°
¥R shrimp 64 22.73+4.61%  73.19+20.48"  16.03%6.02° 0.17£0.09° 52.18+18.84* 0.068+0.033°  8.21+2.48°
& crab 80 21.91+6.42° 64.66+17.94*  14.64+5.51% 0.19+0.18°  48.51+19.84% 0.068+0.042° 7.64+2.37°
it total 218 22.15+6.63 66.96+21.93 14.89+5.82 0.17+0.14 50.13+19.45 0.063+0.038 7.69+2.53

e [l —F bR AT AR ] 4 24 {5 ) G . 3 22 5% (P> 0.05).

Note: No significant difference between the average values marked with the same superscript in the same column (P>0.05).

o
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% 2 9of P 23
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5 S 60ff P = 0.5
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12§ n Cr Cu Pb As

B4 i X SR 5 b S O v o 4 1Y
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[F]— i <53 J A6 b 2H b A AS TR B Y
AR IA(E 18] 77 75 i 25 25 57 (P<0.05).
Fig. 4 Column of annual value of heavy metalsin
pond sediments of Shanghai

Different letters indicate significant difference between annual
mean values in the same group (P<0.05).
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Fig. 5 Distribution of heavy metals in sediment of the waters around Shanghai
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Tab.4 Correlation coefficients between nitrogen, phosphor us, total orgamic carbon and heavy metalsin pond sediments of Shanghai

16545 indictor TN TP TOC Cu zZn Pb cd Cr Hg As

TN 1

TP 0.462"" 1

TOC 0.784"" 0.53" 1

Cu 0.488" 0.262" 0.373" 1

Zn 0.236"" 0.036 0.04 0.246"" 1

Pb —-0.063 -0.307"  -0.181" 0.336" 0.254" 1

cd 0.115 0.015 0.23" 0.132” 0.074 0.154" 1

Cr -0.063 -0.238"  —0.091 0.297" 0.177" 0521  -0.002 1

Hg 0.136"  -0.008 0.086 0.05 0.111° 0.296" 0.115 0.249"™ 1

As -0.184"  —0263" 026" 0.305"" 0.056 0.551"  -0.121" 0.442"" 0.061 1
BiitA~ % number 355 355 316 355 355 355 355 355 355 355

TE: ** 7 0.01 7K (RUI) b 247 ¢, 78 0.05 ZKF (U = 5 35 AR 5C (U A M),
Note: ** means that correlation is significant at P<0.01 level; * means that correlation is significant at P<0.05 level (two-trailed).

Cr Fil As Z [i] i} 2 1EAH X (P<0.05); Zn 5 TN, Pb,
Cr Al Hg =[] &} 2 1E 4 ¢ (P<0.05); Pb 5 Cd. Cr,
Hg fil As Z[H] . IEAHC, 5 TP FI TOC Z [H] &
217 FH)E(P<0.05); Cd 5 TN, TOC #il Hg % 1E
FHX(P<0.05), 5 As B EMAHX; Hg 5 TN %
IEAH(P<0.05); As5 TN, TP Fl TOC & 11 #H
Ko B4 EAEIR Z IAH IR i 2 3R W] 5 4 e ok U
AHILVE, DR g SRR bRIR] Cu B35 1EAH
K, 5 PoFl As BERAHI, PCA Zr #4155
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Fig. 6 Component plot of TN, TP, TOC and heavy metalsin
aquaculture pond sediments of Shanghai in rotated space
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Tab.5 Background valuesof TN and TP in sediment
mg/kg
K5 source FrE(Y standard M TN S TP
IESN SN RN Sila S B 011 25 LR A 50 600
Ministry of Environment and Energy, Ontario, Canada lowest level of ecological risk effect values
3¢ FE PR EE {447 )7 Environmental Protection Agency of USA 52 B V5 Ye bR EBR A light pollution standard limits 1000 420
r1 [ 25 %RV /K #5131 sallow lakes in eastern China TURR W) Bt 1R {8 sediment relevent backgrouds 1111 457
*6 LigMRFEMBARYABRSLEERHERSRGLL
Tab. 6 Pollution index averages and grading proportion of TN and TP in pond sediments of Shanghai
%
[ AT YAREL St SIS IR EL Sre AT AR FF
TSI c C c c c c
il y i 'STN1 STN2 STN3 STP1 STP2 STP3
pollution situation =25 (1000) (1111) (600) (420) (457) Car Co Css
1% clean 11.27 72.3 82.63 0.47 0 0.47 9.86 7.98 12.68
A YU
AR 40.85 2207 1315 3521 3.76 751 493 54.46 6103
light pollution
Ay YU
EER 30.05 4.23 329 53.05 4413 52.58 30.99 29.58 20.19
moderate pollution
- REYE Yu
BEER 17.84 141 0.94 11.27 5211 39.44 9.86 7.98 6.1
heavy pollution
VT YO R Ha (1
.ﬁﬂ&gﬁﬂ]ﬁi 1.59 0.87 0.79 1.14 1.63 150 150 147 1.34
index average
LEMERES RS gL . St BRESSY PR hEEsH PEESR RENSHR RESR
NERGE] NERTE] . . .
assessment moderate light moderate moderate moderate light light
. clean clean - . . . - ;
result pollution pollution pollution pollution pollution pollution pollution
55 B B E(E, mglkg.
Note: The data in brackets are standards, mg/kg.
N N SN 225
%, 88.26%9@#51':'3 TPE%E@UEPE/H%, %Mﬁ S crab =S HF shrimp &= 4 fish
N Nl=d Ay Nl Ay Nl 200+
bSO R N g S g, PR IS Y, N
. vy . e ORI 175+
P Zia A s g, RUDIEIIRYE 275 3¢, 5
w N . N N 150
(0 ZHURAG A=  T AR 325 LS E R BE AL 375 il g
N N v N o 125F
SERRIRITZE N P IR A o [ 4 ek &
SET S i Ve N N s 100
WHADLBWY N, P MR e o e, ol 2
i N 151
TURRW) N P XU A 45 SR — 3, 72.3%~82.63% =
5 TN \ 50+
HORE P TN R S5 25 4%, 92.02%~96.24%01 Ff i =
s . - 25t
H TP AR B T B TS e, R TR R N Ozggx e

HH RS, P ARG e . A HUIRBOE T 45 R
FHA(E 7), AbvE T AR B TS e S AR 5 E Ay
Wk 59.57%F1 36.42%, fi ., W MEIHTIFY) Org-
Index Y418 4354 0.069. 0.069 F1 0.049, #{k
AT B R A S YIRS, AR 5 (4.02%) 4
HRE R A LIS YL, 2ok A s AR
26 HFEEREMXKEIENH

P4 1990 A Hp [ BB W sl & A i b £
LRI RE ) U R %2 0~20 cm

clean

BEEE WEER EEER
light pollution moderate heavy
pollution pollution

B 7 bifgh DOm IS ST AL i G BLEE B0k
15 L o GORE i AT IR
Fig. 7 Histogram of pollution grading sample amount of
pond sediments by organic index method in Shanghai
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FE G2 5 LA R 2.74% . 0.56%7F1 0.08%,
B K AR AR Cd.

DL BT R A R TS S H N S W
AEXfEERBR)TENMEGERE RN, GiFRH,
100% LI FE S Cu. Zn, Pb. Cr il As i
P T AR A 56 T 48 2B I AR RXU: 45 9%, Hg
SRR XU, 55 95 0 v B XU, 35 9 A o B a3
89.4%701 10.6%, Cd AR XU 9 . H B XU S5 4%
F R BE K™ RGBS A G RE L A el Ry
82.5%. 13.89%fll 3.6%, H4JEH Cd HHHF
WIEAREE R s, 420 33.69, FRFH mFH
6] JC 2.3 22 7 (P>0.05) . Zi AT A AR B EFE R
(ROGETH 7R 96.9% Y AF fit AL AR RUBS: 45 4, Ak v
JE DA 45 9 T iR R IR S5 2 A R i o L A S
2.7%F1 0.28%, i3 TR AR AR AE AR S
DS, AN R S50 i b EL BT 5, RS DTN 4
i A 2 R A V5 R o

XF H R K U0 R B — BOvE DR ) R S o
(CBSQGs) A (1% 8), Attt Cu. Zn, Pb,
Cd. Hg fil As & Y% T2 PECs, 2.5%fHFE &
Cr &t T PECe, W MIFFH M F N HF | B,
Hok AR RSN, VIBRYESRSENT
TECs 1 PECs ZI[HJFE o L il 2480 510
Cr (54.44%) . As (20.28%) . Cu (6.67%) . Zn
(1.67%). Hg (1.11%)F1 Cd (0.28%), FrA ki
Pb & i KT TECp,, AT WLASIIUIFY  Cr AR ]
RE XTI AT A= 0 7 A= B MO0, TR 2 DR A
' Pb. Cd. Hg. Zn. Cu fil As AN KAJFET] K
WiLE MR PERON . 54.44%FE i Cr 1 20.28%
FEM Y As &/ TH TECs Ml PECs 1], 1t
FEFE S Cr i As R A ) 1) 35 M 2000 A g
A, AR AT G AE W) B PR RO 7K T B 15 B W B Y
BT S ST AR CBSQGS WAl I Y]
HOE A W BRI A R 43 7 vk (3R 8), Cr i AR

R7 LEMXFAEMERRYERESESERNKEHHELS

Tab. 7 Summary of heavy metal pollution index in sediment samples of aquaculture pondsin Shanghai

sok Fik P cu Zn Pb cd o Hg As
index species ”“mb‘;fl g sam- - (7.2) (81.3) (25) (0.138) (70.2) (0.095) (9.1)
121 fish 124 -1.00° -1.08 -1.582 -0.85° -1.172 -1.842 -0.972
K shrimp 102 —-0.88*° -0.82° -1.36° -057° -1.13% -1.26° -0.79°
Hb T B AR 1% crap 134 -1.00? -1.01 -1.50%° -0.48° -1.222 -1.35° -0.86%®
lgeo St total 360 -0.96 -0.98 -1.49 -0.63 -1.18 -1.49 -0.88
Uk ik dean Wit clean ik clean i clean i clean ik clean i clean
pollution class
4 fish 124 4.06" 0.77* 2.84* 29.92* 1.42% 21.03* 8.18"
I shrimp 102 4174 0.898 3.19% 33.794 1.444 28.04° 9.09°8
PR TIme RGse s T crap 134 3.92% 0.78* 2914 37.00% 1.38% 27.11° 8.63"8
E A1 total 360 4.04 0.81 297 33.69 1.41 25.28 8.60
TS YEER IR RS IR R RURS: L5 IR IR
pollution class low risk low risk low risk low risk low risk low risk low risk

TE: B bR A A R _E AR B P 1 22 57 AN B #4E (P>0.05). 55 i BUE 8 T 48 5 5 {E, mglkg.
Note: No significant difference between two mean values marked with the same superscript in the same column (P>0.05). The data in brack-
ets are background data, mg/kg.

%<8 CBSQGSHEE%LNfR

Tab. 8 Descriptive concern level scheme

% B ELAL v 2 s SR e 1 o g T AR T prom
threshold effect midpoint effect probable effect level of

level of concern level of concern level of concern

concentration (TEC) concentration (MEC) concentration (PEC)  concern

1% CBSQG %29 o 3% CBSQG o549
<TEC TEC FR{ TEC< MEC=(TEC+PEC)/2 MEC< eyl .
- C s <MEC C s < PEC
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Fig. 8 Scatter of heavy metal concentrations and mean PEC quotient in sediment of aquaculture ponds in Shanghai
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(), P RREAR . 7K BT BV oA B it 1) o
CHTBF 3f . 7 Ao 2 b B2 90 300 10 8 o) 452 22
FRIHA IS BN o A L FLAN VXS IR A SR 22 R
— AR, 3R B ) AR 3 K BRE X A A8 3R
SRR TR R 2 & A P + 3E00R S HE
KA A, G 38 S B A A b R e Mk, MR HE
BB o A 2R T 5 400 D) it 33 e A K
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As R & 50918 (22.15+6.63) mg/kg. (66.96+
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Risk assessment of nitrogen, phosphorus, organic carbon, and heavy
metalsin Shanghai agquaculture ponds

ZHANG Yuping, LIU Jinjin, ZHANG Fen
Shanghai Fisheries Research Institute, Shanghai Fisheries Environment Monitoring Station, Shanghai 200433, China

Abstract: To assess the sediment environmental quality synthetically from Shanghai aquaculture ponds, 360 se-
diment samples collected from 36 farms from 2016 to 2019 were investigated and the distribution characteristics
of total nitrogen (TN), total phosphorus (TP), total organic carbon (TOC), and heavy metals (Cu, Zn, Pb, Cd, Cr,
Hg, As) were analyzed. The results showed there was no significant difference between the average concentrations
of TN, TP, TOC, and those heavy metals in the 0-10 cm and 10-20 cm layers. The mean values of TN, TP, and
TOC (dry weight) in the surface 20 cm pond sediment were (873.37+352.45) mg/kg, (685.66+199.66) mg/kg, and
(6.62+3.05) mg/g respectively, and in pond sediments there was a significant positive correlation among them.
Methods of comprehensive index and the organic index were used to evaluate the accumulation of nitrogen,
phosphorus and organic matter, and the results indicated that the nitrogen and organic matter accumulation in pond
sediments was relatively low and phosphorus accumulation was high, but was still lower than the high-yielding
ponds in other areas. The over-limit ratio of Cr, Cd, Cu, and Hg was 6.42%, 3.21%, 4.13%, and 1.38%, respec-
tively and concentrations of Zn, Pb, and As in all samples met the certain criteria. The sediment assessment was
conducted using a geo-accumulation index (l4e), potential ecological risk index (RI), and consensus-based sedi-
ment quality guidelines (CBSQGs). Results of the risk assessment indicated that, generally, Shanghai pond sedi-
ments were unpolluted, had a low ecological risk, and were nontoxic.
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