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Abstract: Based on the 6 investigation data of the Dashentang Oyster Reef Marine Special Reserve from 2015
to 2020, we analyzed 18 basic water quality indices, including water temperature, salinity, transparency, pH,
dissolved oxygen (DO), dissolved inorganic nitrogen (DIN), dissolved inorganic phosphorus (DIP), chemical
oxygen demand (COD), oil, heavy metal content, suspended solids and chlorophyll @ (Chl a), in addition to the
evaluation of the eutrophication index (£), nutrient quality index (NQI) and Nemerow pollution index (P), in
order to evaluate the quality of the oyster reef environment in this region. The results showed that the major
exceeding standard factors were DIN, DIP, COD, oil and DO according to contribution rate from high to low.

The degree of contamination and the main pollutants in seawater showed highly significant annual difference
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(P<0.001). The N/P ratio of seawater greatly changed from no nitrogen and phosphorus structure limitation to

obvious phosphorus limitation. Chl a and primary productivity remained basically stable in this sea area.
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Fig. 1 Sampling stations in oyster reef marine reserve

1.2 FESCRES T

ST Sl 57 359 SR B 2R S HE i, R i R SR AR RN T
A 3R A e g W I RS 55 4 9532 WK A3 AT )
(GB 17378.4—2007)" BYZLR 647, Y828 351 H 2
KM . B R BIF Y. pH. B A
(DO) . 25548 (COD) . 2 E (NH,-N) | W fil§
Mg £ A (NO,-N) | R 5 A (NOs-N) | 1 M 112
h (DIP) , M4¢% a(Chl a) . MIZE A E 4 )F (Cu,
Pb. Zn, Cr, Cd. Hg. As) . 2015—2018 4 i &
I AL 20 IS4k, 2019 4FF1 2020 4 A
T H AL R BR I A 4 g LIS 12 TS5

Bk Cu. Pb. Zn, Cd. Cr 2R FH (IR Wl 4 AR
PR 5 1 3645 MK ) (HY/T 147.1—2013)% )y
AT BT A, HAR IR S E0N o B 44 IR Cifg
FEWEIRLE 56 4 8B WK 547 ) (GB 17378.4—
2007)™ #E4T .
1.3 KM s
1.3.1 224675 R 485570

AR H pH. DO, COD, % f# LHLA (DIN,
£34% NH,-N, NO;-N il NO,-N) | DIP, i#iZ%. Cu.
Pb. Zn. Cr, Cd. Hg #l As 3t 13 T & 6 bR, 45



556 BOE R

SR

%41 %

A PGB FEBOTAN 731 X8 5 v 17 5 e
ZEA VI, 15 Yok o RbrE LR 1. g 15
BOtHA AT
[Pt P ()
2
P PR LR B AR H Pray Fl Poyg 77
SR B - Qe B P W B RAE AP 34 (8. BB
PSR/ (7 @ g = F/NE W/
C;
P; = 5 (2)
K G R | A5 YR BE; S; A i 2
15 G2 W P bR iR o R A A IO R A
BDARGMFFER DX FDUGA flL X PN, R, 2R H
Qg K IR FRRE ) (GB 3097—1997) ! Hr s — 2%
FRUEAE oK BB bR ife . Horr, pH A PR R 775
YR A Py RITATF AR5

Hgy, — pH,
DS:p su2p sd (5)

Kb pH; b pH [ SEMME ; pHy, 7K pH
VBT PRERY b BR{E; pH g 7K pH PPN ARUER)
FRRME . AR TG AR Ppo RN
AE TR A

DO=DOy Ppo=0 (6)
DO,
DO<DO; Ppo=In—29 11 (7)
DOy
In
DO,

T T
DOf—A1+A2+A3ln(m)+A4ln(m)+B (8)

T T
B”&ﬁﬁF&ﬁ@)
o DO RV R AR IEIE (mg/L) ; DOy

TR ANV SR BE (umol/L ) ; DO, A RN AR
HEE(mg/L); T /KT (K); S 9EREE; ApL Ay A Al

2

B=S +By (9)

Pon = "’H";—é’HS‘“' (3) Ay BUBEMKIK —173.4292, 249.6339, 143.3483 Fil
PHgu + pHy —21.8492; B, B,. B3 Al B, BUEAKIK N-0.033096.
PHm="""5 () .014259. 0001700 711 4.4912.
F1 NETERERSRKESRIRE
Tab.l Water pollution grading based on Nemerow pollution index
WS a5 (P) P<0.6 0.6<P<1.0 1<P<26 2.6<P<5 P>5
15 YK T Hik BT R Y R Y Gl R0

132 g EHRLIFM

AR SR FH B RS AR HOR B TR S T 4R
BT IEAN i X 9 A e 3 ) K A TR B 1
AT . BEFRREIEE E it AT,
_ Ccop XCpiN X Cprp X 10°

4500

K H: Ceop Com M Cppp 43524 COD., DIN
A1 DIP 78 7K & i) ¥k B (mg/L) o 24 0<E<0.5
IF, TSR B 3R 2 0.5<<E<1 W, i g rh g
7% M E=1 Af, RO E S IR, B
1o, VR R IR AR ™

BFARAS TR R NoT myitE AR R,

CpiN N Cprp = Cchia (11)

Spin - Sprp Schla

KA Ceons Coins Cowp A1 Cont o 233 MK
1 COD. DIN, DIP Hl Chl a 52 ¥ FF (mg/L);
Scons Spm H1 Sppp 43 5 S COD. DIN # DIP 4

E (10)

55 T2 AKOK BT bR MR AR 8 A T Bl 3 AR
B, Scn o BUE 5 mg/L. 24 NQI<2 I, W3k #5°8
Fi; M 2<NQI3 W}, MU T8 5% 24 NOP3
I, RN R S BRI, NOIEM G, U
B ™
133 #WEAEFH

WEIX WL R AR,
Cchla XOXDXE

2

K U MBI 1 [mg C/(m*d) s Con g
24 Chl a i (mg/m®); O AR Z WAl 1k R
ARl {mg C/[(mg Chl @) h]}, A K AH 3.7;
D R G RREF R (), BRJR A SR 8 H, BUE 145
E REDCZERE (m), BUB A 3.05 £% .
1.4 Fdaaba

KB R 22 43 A o A Bl AT B
PR S : P<0.001, 22 574K B 35 P<0.01, 22 548 18

U= (12)



544 AR, ¥ RERMNLAAFRRA KGR E KK ERAS S5 IFH 557

5 P<0.05, 2257 ¥ . >KH Origin 2018 Z: 4],
2 HER5E

2.1 MgKIK SRR

VKR EE | 3 B R WY B R B B R K SC
BEE, R VE SAR ) A A KR A A o Y
M o ] A T S B AR R RN A I B A AT B A3 AT
UL 20 ] A T Sl 1% R0 B A A A 2 Y
AR 22 5 (P<0.001), R ETE 25.187 & 31.602 Z
] 2 PIRIEARE, 6 FFEH4(E A 28.799+2.223, 3% F
LR PR R A VA T, A7 B TR A N SR TR

| -o- HhE
34 —0- /Kl 10.6
- o B
32t
o = i £
1< M 30 \\ 0.5 M
i EE \ K . =
o= \ o O ¢ %
28 | 9 o T
o= o 04
2 | at
1 1 1 1 1 1 03
2015 2016 2017 2018 2019 2020
By

B2 HUFHERIPXIBIEK SRR
Fig.2 Water temperature, salinity and transparency in

oyster reef marine reserve
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Fig. 3 Annual variation of pH and mass concentrations of DO, DIP and DIN in waters of oyster reef marine reserve
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Fig. 4 Annual variation of mass concentrations of heavy metal and oil in waters of oyster reef marine reserve

VLI 5B, JHATIBIE], B A 11.2 ~
104.1 mg/L, 6 4F- ¥k B ¥ {8 2} (24.7+16.0) mg/L.
BAPR 7 225y BT A R SR W, B vk FE G W 1k
AERE 225 (P>0.05), S M B K, &Kul
A7 1Y) 8T W) TR BE 3 A L AR R 1457, {H 2016 4F
ST b7 B VPRV B B T e, X T e S A
MAFAE— > S I IF AR OC . % i R
NP KRR, 52 AT R4 A FHHE 2 T T
TREE K, S U B TR

F (B, T3 AT B8 2% M i 4 WP 0 T £ 7 A AN
A
224 HRMBAE TS

2015— 2020 4%, £ 3 {3/ Chl a ¥ & F14 9%
A 7= 1 UL E 5C FilE 5D, Chl a kBRI gty
J1 6 AERME Ay 9 M (7.55+2.98) mg/L F1(266.96+
121.49) mg C/(m’-d), ~F WIETE B4R 2
(0.01<P<0.05) , 1 2015—2019 4E, Chl a ¥ )&

T L 7 ) A R 5 R, B fE 23 3 R



560 PN E S 7 NI - A = =4 %41 &
—V¥—2015 --0--2016 A 2017 --@==2018 O 2019 o w2020
A v C | ]
520 F 15.6
2390 T 117

on =
£ 3
a &
o) %

© 2,60 = 787

130 | 39

Q

B 520 b
90.0 ' -
\\ %
\ q

7 Y £ 300}
& \ O
2 600 | . =
= \ E
o ! =

B 4260
g < H
30.0 - S X

E 130 F

S1/S1' S2/82' S3/S3' S4/S4' S5/S5'
i

S1/S1' S2/S2' S3/S3' S4/S4' S5/S5'  S6/S6'
L

B 5 HRFERPXEEEZY. COD.MEER o MVBEZHHNEET
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waters of oyster reef marine reserve
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Fig. 6 Nemerow pollution index and annual variation of water pollution grading in waters of oyster reef marine reserve
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