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Evaluation of Nutrients in Water Quality and Heavy Metals in Surface Sediments in Nanji Sea Area
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Key Laboratory of Exploitation and Preservation of Coastal Bio-resource , Wenzhou ,Zhejiang 325005 )

Abstract We investigated the environment (sea water and sediments) in Nanji sea area in May 2019, August 2019, December 2019 and
March 2020. The organic pollution evaluation index(A) and nutritional status quality index(NQI) were used to evaluate water environment.
Meanwhile potential ecological hazard index(RI) was used to evaluate the potential ecological hazards of heavy metals in surface sediments.
The results showed that except for DIN, the other parameters of the seawater quality in the Nanji sea area could basically meet the second-class
seawater quality standards. The A value of each layer was slightly higher in December 2019. The water quality was better at other monitoring
times in the Nanji sea area. The nutritional status quality index was at the oligotrophic level (NQI<2). Except for Cu and Cr, the other param-
eters of the surface sediment could meet the quality standards of the first type of marine sediment. The sedimentary environment was in a state

of slight ecological hazard (E;<30,RI<100).
Key words

cal hazard index ;Nanji sea area

I PES 55 DRI AR PR BRIE , B i 148 T 2 FR A
HHz — . B R RES BRI K7 SR AR MY A5 4 e BRI
PG N Z IR Tk A A PR i Be N3 sl iy
T, 25w BEESA PR SR T —E RYRZI . A 5% R FEE B
TS K BRI 8] A 2R 5 98 A D7 T F 5T 2 A 9T 4R
AT SR TR MR R BT I A 5 4 4 0T I (RS AT
IRARZ . 2% HIE T MR B SRR I B AR
IR SRR N R, e AR W B TR R B 2= 1 M fE
35, ELAR R JOHLAE T B 0SS AR R R 285 7K pHL
TR IR T =2 i) P AT RIS BT AL T o e
TRESRI A1 K FRGEHEAT T VFAY , e BRI N/P (AR,
ZEIN TCAIL SRS P R AR ™

ZHIEFEAE 2019 4F 5 J] 28 2020 4F 3 J1 X8 pg BE AR 47 X M
JE AT 4 U AL RAE IR KB DU E AT 0
e, R A BLTS e PP A 45 2 (A) 35 8 SRR i 15
(NQU) I XK B HEAT VA, SR P A A2 25 A 45 B (RD)
EXRZ VIR & R W e AL S8 T AT PPN, B 1E R
P R R SRR S5 R AR DL, S g R VA SRR 5 o DA 4
HRFEAE
1 ##5%H%

1.1 #HHmREE T201945 H .8 .12 HF12020 4F 3 H it

BEEWHE #c s ER SRR3R B (FW2019002) ,
EBBN Es(1981—) %, s & WA, BY 32 TA2)F , A F /R JH IR B9

WERR. A, TAIT, B, A F AR IIRSE R A
KFEAH  2020-09-21

Nutrients ; Surface sediments ; Heavy metals; Organic pollution evaluation index ; Nutritional status quality index ; Potential ecologi-

T R SL U B 28 AR Bl 67 A 17 TR P i o7 (&
1) o RFET AU IR A J3E) (GB/T 12763—2007) 2
BESHRE, 1KRE i A DLBOR SRR SR 7R A K AR
25 0l K TRAG O, AT 53 2 R b s RIZ DU RE i IS}
ARV drif TR
1.2 WM BFENAE AR EAHE pH 75 4
(DO) A% 75 4 & (COD) TS ML A (DIN) |3 P w2 £k
(DIP) 22 a(Chl-a) ; TR W) 5 45 Ja W 101 H £ 45 i
(Cu) F#(Zn) 5 (Pb) 4 (Cd) 4% (Cr) 7k (Hg) i (As) .
MK AR RGN 7 vk 32252 (g R A RS 4 3847
MRAL SR PR A) (GB/T 12763.4—2007) I s UL 1S
55 4§83 7K1 HT) (GB 17378.4—2007) 5 TR AN IRl 4
ARG 7 ik 32 B2 5 2 (U W RS 28 5 343 DURR W) 43
) (GB 17378.5—2007) .
13 A E KA VLG RIFR R (A) FrEFRIRE
SR (NQL) LUK 3R 2T Y & 4 B W A A G F 8 2L
(RD AL AKX T

_COD DIN DIP DO "

CoD, DIN, DIP, DO,
A, A B PTG BP0 8 5, PR 3 9% W3R 1;COD (DIN |
DIP F1 DO 73 5 b~ S ik TEHL AL TG PR R 3 i 4R
(I %E 1K ; COD,, \DIN,, \DIP, FI DO, 4357 Ry /K A4 I iR 45 Tl 45
FREPERARIENE, 437024 3.0.10,0.015 F1 5 mg/L,
Noi= 80D DIN_ DIP
CoD, DIN, DIP,

(2)



49 A 12 A k%

RGO R R A R B T IR 61

27. 50°N 6
3
o =
;ACQ 17
- v
27. 45°N o e 4
v
1
v 13
ﬁ v
&
27. 40°N 2
(e]
v KB TR
A
O KFEHAELA
27. 35°N T T T T
120. 95°F 121. 00°E 121. 05°F 121. 10°F 121.15°B

121. 20°B

B 1 FEEisERE A

Fig.1 Sampling locations of Nanji sea area

x1 BIBFENIRIE

Table 1 Classification standard of organic pollution evaluation
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Table 2 Background value and toxic coefficient of heavy metal ele-
ments

JLHR HHRAH(C,) BEERE(T)
Element Background valuc//mg/kg Toxic coefficient
Cu 30 5

7n 25 5

Pb 80 1

Cd 0.5 30

Cr 60 2

Hg 0.25 40

As 15 10
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Table 3 Monitoring of water quality assessment factors in Nanji sea area

pH DO COD
KAL) IKJZ BhRR . B . bR
Sampling Water JEE SEA{E %’Zf {1 FEEE I‘J‘?—er}; [ R ;‘J‘ZI};
time depth Scope Mean standard Scope Mean standard Scope Mean standard
rate // % mg/ L. mg/ L. rate // % mg/ L. mg/L. rate // %
2019-05 =z 8.40~8.80 8.50 0 10.12~16.14 12.18 0 0.46~4.717 1.70 21.43
10m)Z  8.37~8.49 8.44 0 10.10~12.48 11.18 0 0.15~2.52 0.83 0
K2 8.24~8.43 8.35 0 7.86~11.55 9.87 0 0.04~1.02 0.41 0
2019-08 =2 8.02~8.82 8.20 0 6.11~6.64 6.36 0 0.68~1.36 0.93 0
10m )2 8.15~8.20 8.17 0 6.00~6.59 6.27 0 0.80~1.04 0.94 0
K 8.04~8.16 8.12 0 4.25~6.22 5.68 12.00 0.64~3.20 1.06 4.00
2019-12 RZ 8.04~8.21 8.18 0 8.21~8.88 8.36 0 0.53~3.95 1.52 3.57
10m)Z 8.11~8.22 8.19 0 8.26~8.35 8.30 0 0.44~2.52 1.18 0
K2 8.12~8.22 8.19 0 8.25~8.40 8.32 0 0.56~2.84 1.44 0
2020-03 =2 8.11~8.21 8.17 0 8.91~9.08 9.01 0 0.21~1.49 0.87 0
10m)Z  8.15~8.22 8.19 0 8.87~9.04 8.96 0 0.43~1.12 0.85 0
K2 8.11~8.23 8.18 0 8.82~9.02 8.96 0 0.28~1.64 1.02 0
DIN bIp Chl-a
S =il = Aoy 3% A %
FIRI R wm ymm LR o opm EEE T
time depth Scope Mean standard Scope Mean standard Scope Mean
mg/L mg/L vate // % mg/L mg/L rate /| % ne/L wng/L
2019-05 RZ 0.025~4.801 0.305 14.29 0.004~0.018 0.009 0 0.13~63.87 7.23
10m )z 0.029~0.198 0.125 0 0.003~0.018 0.008 0 0.02~4.04 1.53
K2 0.057~0.353 0.162 4.00 0.004~0.019 0.010 0 ND~2.49 0.54
2019-08 xZ 0.019~0.204 0.075 0 0.006~0.029 0.016 0 0.03~0.88 0.40
10mJZ  0.013~0.055 0.040 0 0.013~0.029 0.023 0 0.20~0.85 0.31
K2 0.033~0.555 0.090 4.00 0.005~0.029 0.016 0 0.20~0.92 0.36
2019-12 xZ 0.212~0.471 0.265 10.71 0.005~0.018 0.009 0 0.24~3.16 0.85
10m/)Z  0.216~0.269 0.245 0 0.004~0.016 0.010 0 0.20~1.12 0.45
KZ 0.169~0.411 0.258 4.17 0.004~0.018 0.010 0 0.20~5.64 0.77
2020-03 =2 0.145~0.416 0.281 50.00 0.004~0.015 0.007 0 0.17~1.60 0.42
10m)Z  0.130~0.392 0.286 63.64 0.003~0.008 0.006 0 0.20~0.92 0.42
K 0.140~0.407 0.285 56.52 0.004~0.018 0.007 0 0.17~1.36 0.36
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2019 4 5 H fefif AT 0~ 1(8B) o ATUL,2019 4E 12 &2
AES =T HA A Gy, AT RE S AN 8] 22750 e A B UV A
XK EFRRAE TR HLONQL) 7645 H 4345 )2 1) 14 J0 W
25, H¥/NT 2, BEUE K.

23 BEEERENRYENERRIEN MNRZIRY
F 4B WO (% 5) P LUE 1, A @ 3k 2 Zn>
Cr>Cu>Pb>As>Cd>Hg, 2019 4£ 5 A Cu,Cr #BHrF 55K
93.75% .87.50% ;2019 4% 8 H Cu.Cr #8HrZ535 K 86.67% .
73.33% ;2019 45 12 H #8258 62.50% .6.25% ;2020 4 3
HBERR NN 11.11% ,5.56% . F)ZTIRY% ESBIEAR
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Table 4 Seawater assessment of Nanji sea area

ABLTGRAER(A)

BISRERE(NQD

?ﬁﬁﬁﬂﬁ] . K= Organic pollution Mutritional quality
Sampling time ~ Water depth . .
index index
2019-05 RZ 1.77+8.79 1.37+1.60
10 m )2 -0.16+0.92 0.76+0.29
JEZ 0.42+0.93 0.73+0.24
2019-08 2 0.85+0.66 0.96+0.27
10m )2 0.96+0.61 1.13+0.24
K2 1.17+1.03 1.03+0.33
2019-12 =2 2.10+0.52 1.26+0.25
10 m 2 1.82+0.36 1.12+0.24
KZ 2.06+0.55 1.24+0.23
2020-03 RIZ 1.77+0.83 0.99+0.19
10m )2 1.76+0.78 0.97+0.15
K)Z 1.90+0.94 1.06+0.22
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Table 5 Monitoring of heavy metals in surface sediments of Nanji sea area
Cu Zn Pb Cd

RRUTwm o owem ERE O am e BRE g BEE gy BI0E
time Scope Mean standard Scope Mean standard Scope Mean standard Scope Mean standard

mg/kg me/ kg rate // % mg/kg mg/ kg rate // % mg/kg mg/kg rate // % mg/kg mg/ kg rate // %
2019-05 32.45~46.18 37.99 93.75 101.07~123.65 113.64 0 18.92~28.98 23.63 0 0.04~0.16 0.11 0
2019-08  32.99~39.76 37.05 86.67 105.33~123.46 115.78 0 23.93~29.93 27.29 0 0.06~0.21 0.12 0
2019-12  30.45~39.21 35.33 62.50 79.81~97.89  89.27 0 23.81~29.29 25.97 0 0.06~0.13 0.09 0
2020-03  16.23~36.86 32.14 11.11 44.88~84.26  72.47 0 22.96~25.92  24.62 0 0.06~0.13 0.09 0

Cr Hg As

FIET wg R o w AR o T
time Scope Mean standard Scope Mean standard Scope Mean standard

mg/ kg mg/kg rate // % mg/kg mg/ kg rate // % mg/kg mg/kg rate // %
2019-05  76.87~110.38 94.39 87.50 0.034~0.062 0.048 0 ND~5.911 2.412 0
2019-08  71.68~93.38 84.70 73.33 ND~0.108 0.032 0 4.030~5.931 4.882 0
2019-12  60.18~86.44 71.06 6.25 0.044~0.114 0.080 0 3.065~12.763 8.871 0
2020-03  60.02~119.71 69.11 5.56 0.040~0.114 0.073 0 3.239~11.820 8.074 0

MFE 6 TLIE T M 48 e AR S e R E(E)
PN T 4 R RS e E R AR, b Zn 1) B {H
B R THABE 480 £, Pb (1 £) (EI 8N T HALE 4
JE I E; B, 2 W Zn %I BE A A5 PREE A A 52 IR AR T
THAWE )&, 1 P W AR T HALE SR, 2P EG)E

*x6

RTRAEAE G IR BU(RD) & RAEMF[A] A RI {H7E 45.19 ~
50.62, H:Hf1 2019 45 12 A K %75 ,2020 4F 3 H{EHAT, I H RI
{E/NT 100, AT = R B ISER IZ DURI h 7 A )
RTTELE e FH R

BREBERENAMESELERMR (x+SD)

Table 6 The hazard status of heavy metals in the surface sediments of Nanji sea area

RHET] BTG R (E) e AT CRD)
Sampling Potential ecological hazard coefficient Potential ecological
time Cu 7n Ph Cd Cr Hg As hazard index
2019-05 6.33+0.50 22.73+1.27 0.30+0.03 6.31+£1.77 3.15+0.31 7.65£1.21 1.61£1.03 47.17+4.21
2019-08 6.18+0.30 23.16x1.11 0.34+0.03 7.16+£2.93 2.82+0.21 5.12+4.41 3.25+0.35 48.04+5.48
2019-12 5.89+0.35 17.85+1.01 0.32+0.02 5.51+1.28 2.37£0.23 12.76+3.16 5.91£1.72 50.62+5.42
2020-03 5.36+0.73 14.49+1.75 0.31+0.01 5.70+1.31 2.30+0.44 11.65+3.42 5.38+1.76 45.19+5.62
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