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Abstract: In order to explore the applicability of five biological indices in the evaluation of marine benthic
ecological quality, this study carried out surveys of macrobenthic animals, seawater, and sediments at 18
stations in the waters of Changxing island from 2017 to August 2018, and evaluated the performance of the
Shannon-Wiener diversity index (H'), AMBI index, M-AMBI index, BOPA index, and BPA index. The results
show: there are extremely significant linear relationships between H' and M-AMBI, AMBI and BOPA, BOPA
and BPA; hierarchical clustering divides the index into two categories, AMBI, M-AMBI, and BOPA, and H' and
BPA. In terms of evaluation grades, BOPA is excellent, AMBI and M-AMBI are excellent or good, and H' and

BPA are good or medium. None of the five indices responded to changes in seawater environmental factors, and
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only H', AMBI and BOPA responded to sediment mercury and cadmium contents respectively. The seawater

quality in the surveyed sea area is clean-good and the sediment quality is relatively clean-medium. Taken

together, the evaluation levels of AMBI, M-AMBI, and BOPA are relatively high and the discrimination is poor;

The evaluation levels of H' and BPA are more reasonable. Conclusion: In the Changxing island sea area

evaluation, H' and BPA have better applicability, and the results are more in line with the actual ecological

conditions.
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Fig. 1 Sampling stations



%34 A, F:

AT AR A A HOF K X G M U538 AG &£ 5 R 2R

333

Phth, SR 5 1E R B e AT TR A S it
B, O AR T 44 38 A T B T P R R e
( WoRMS) ( https://www.marinespecies.org/) ¥ ]
BXT o FREE 4 B 2 B Qg 3 0 DU R Y 56

F43: MK 44T ) (GB 17378.4—2007) I it
WAL 55 5 8550 DU 439 ) (GB 17378.5—
2007) $UAT, EART A0 T« Ak 25 A i (b
FRIRAR L) A A (IR PR R A A1) ; WAl IR £
(Z8 &R OG5 PR L (BFR IR I35 ) 5
TG PR IR R (B 4H W 0 OB EEVE ) s A 2E (524
3G RE ) 5 A HLER (% R 0 AR Ak A i 25 o
2205 BAY) (R ) ; ok L i (R 2B ) ;
BT B BRI A IR IO |
12 Hfleib
12,1 BEEAFALIE 2K

DL BE T E (), IR I DL ol

H H', Pielou ¥J2] FEF5 %4 (J) Fil Margalef = & £
BE(d) TR B S Y v 20 . Bkt
BT

Y=N;/Nxf; (1)

H = —ZPilogzpi (2)
J' = H'/log,S (3)
d=(S -1)/log,N (4)

Kb NI AR B N R B R
B f YR 0 IR p AR | EREAS A
TR B LU S AR R . 24 Y=0.02 i), )
JE AN . H'. JF d i PRIMER7.0 #1411

R
1.2.2 A 9iFmdadk
E FH B R B8R A 3 0 0 M Fs B S 1
AMBI . M-AMBI. BOPA . BPA, H:rh AMBI, BOPA .
BPA TR AT
AMBI =[(0 X %G1) + (1.5 X %GII) + (3 X %GIIL)+
(4.5 X %GIV) + (6 X %GV)]/100

(5)
BOPA=1g[ fou/(fua+1) +1] (6)
BPA=1g[f,/(fi+ 1) +1] (7)

A %G1 N T 5 YL ) Fh B B EE <1005
%GIL k5 Y AN B ) A% B B <1005 %GITT
Rt 3215 e Wy B X 1005 %GIV R EE —HL
Y Rh (i B Vs e 2 7™ s Y ol AP ) B
LEx100; %GV R —HL YR P FHi5 Q5504
) 25 B 5 Hx 100 £ 2 ERILAY
i B2 5 L (GIVAGV) s f, B 2 B YR L L
Hs f, s e F R o5

M-AMBI 2435 H'. AMBI, YRR 44
Hede i, 2% 3L HRVY) PP g & 5 KM
(4 115% . AMBI F1 M-AMBI /i AZTIAMBI V6.0
A (http://www.azti.es) T 5E R, 15 BRI
i )R 9 R AR Y BOPA 45 %N BPA th
Excel BTS2 AR IR VEO 45 BUbr E(H, F
BV AEE T R 5 A EG LRI L R (5%
Y (PRS2 (EEY) £ 0™
HwIH)(E 1),

F1 TMERIREE

Tab.1 Standard values of evaluation indices

LARCIE 3 1 K T 7% % E S PN
H' H'=4 3<H<4 2<H'<3 1<H<2 H<1 [24]
AMBI AMBIO<12 1.2<AMBI<3.3 3.3<AMBI<43 4.3<AMBI<S 5 AMBI>5.5 [25]
M-AMBI ~ M-AMBI>0.77  0.53<M-AMBI<0.77  0.39<M-AMBI<0.53  020<M-AMBI<0.39  M-AMBI<020 W5
BOPA  BOPA<0.135  0.135<BOPA<0.211  0211<BOPA<0260  0.260<BOPA<0.300  BOPA>0.300 [26]
BPA BPA<0.135 0.135<BPA<0.211 0.211<BPA<0.260 0.260<BPA<0.300 BPA>0.300 [26]
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Tab.2 Appendix]1 list of macrobenthos

FREATD) Lib'e BT EG AEf BT 4 BT 4 EG 4
Wy PENGBRE Aglaophamus sinensis 1T AB - HIIESIY B Anthopleura xanthogrammica 1 B
WAighyy  hAepss il Anaitides chinese I AB Wiz RAAMGTEUEYERE  Amphioplus japonicus I A
W) HEHE Aonides oxycephala Wl AB MEEY)  SIRfliERE Ophrothrix marenzeller N AB
W) Nk Capitella capitata V  AB kI pRREKEE Ophiura sarsii n a
T W Chaetozonesetosa NV A B BORHS Protankyra bidentata I a
Hshy) P24 Cirratulus chrysoderma N B BRI LZRFURME  Odontamblyopus rubicundus 1 A
Wiighyy RS E Diopatra chiliensis I A WY FFIURAEE Ampelisca iyoensis I B
WAy MEREYHE Euclymene lombricoides 1 A 1B ERN I Alpheus japonicus I a
WAhy Akl Orbinia exarmata I B WS AR Ampelisca brevicornis I B
Wighyy Aeaviba Glycera alba NV AB TGN  RIURALF Ampelisca cyclops I AB
wish e Glycera chirori I AB WKW SEEAUHRANE Ampelisca miharaensis I AB
WWEhy  ETHWUE  Giycinde gurjanovae 11 AB TIBENY  HIRIUR IR Ampelisca bocki I AB
Wiishyy  HARKRER Gollumudes japonica 1 B THEMW  HADHLF Byblis japonicus I AB
Wghy BV A Goniada japonica I B 7z [ERETALE Cabira pilargiformis m B
Wishy 2R 40h Heteromastus filiformis IV WY RET R Cancer gibbosulus I
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WEhY RS Paralacydonia paradoxa 11 B TIBENY) FR Oratosquilla oratoria I B
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W3 ENBEE I Pherusa bengalensis 1 A WM =R Tritodynamia intermedia 11 B
Whsh Bkl Phyllodoce papillosa 11 B AESY # U Nemertean sp. I AB
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Fig. 2 Total individual density and number of species per

station
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Tab.3 Indexes of macrobenthic community characteristics

20174F 20184
/DA
' J d H' J d
1 1500 0946 0463 2362 0841  0.700
2 1240 0442 0723 2200 0851  0.608
3 1.906 0953 0564 2059 0887 0616
4 2031 0786  0.692  2.059 0.887  0.616
5 2.194 0849 0761  2.530  0.901  0.642
6 1585  1.000 0512  1.659 0591  0.683
7 2842 0947 1.142 2498 0.890 0.778
8 2468 0955 0816 1.736  0.748  0.540
9 2050 0730  0.885 2336 0.904  0.608
10 1922 0961 0.646 2548 0711  1.147
11 1.000  1.000 0231 2396 0799  0.824
12 1918 0959 0611 2549 0908  0.759
13 1.837 0918 0546  2.534 0902  0.743
14 2252 0970 0815 1593 0.68 0492
15 2182 0940 0.653 2902 0873 1.070
16 2667 0889 1.005 2033 0786  0.637
17 2550 0908 0979 1500 0946 0.376
18 2418 0936 0846 1585 1.000 0.408
W 2031 0894 0716 2171 0840  0.680




336 P SE 2

* ¥ A F

%45 K

® 4 ARNIEBIERMES T

Tab.4 Correlation analysis of evaluation indices
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Tab.5 Correlation analysis of environmental factors in seawater and sediments
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