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Fig.1 Trawling stations in Zhanjiang Bay waters
S1 ~ S4 SRy i

Symbols from S1 to $4 were the sampling stations respectively
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Tab.1 List of fish-index of biological integrity candidate metrics

92K class S E045 45 candidate indices ZH45'E abbreviation
EENISUUIES M1
B0 H TR M2
AR BESE ot
S . §E H 2R3 4 M3
individual and population parameters g . o
IASREE LS M4
AR SR M5
e 03
) . Shannon-Wiener ZF£ 1V +8 4L M7
ity parz . AR E R TE R M8
community parameters
S A B Mo
e CBINGES M10

2 g5

2.1 MERBHEERRE

2008 — 2012 4F B Z=E 4L 5 4F 1Y WV 46
WL FEIE R A, HoR AR 625 103 R, SR8 T 48
BH17 B, U B (3 58 ) B985 A5 af
FERL 657 B A0 67 B AR L SETE H Y EERE
RN 3, 2008 - 2012 4F F 2= L7118 7 1 %
PR B BE > (357.86 +101.70) kg/km® , D V25 PN 1535,
i A 260 km® 3, BV N AR R E R A
(93.04 £26.44) 1,

2008 —2012 4 VL Vi 3 CPUE (1) 4F 1 {H
H7(16.11 £5.12) kg/(kW - d), 2009 4 CPUE
PIE[12.09 kg/ (kW - d) 1% 2008 4 13.20 kg/
(kW « d) T F#A% 8. 41% ; 1 2010 4E [ 22. 84 kg/
(kW - d) ] 0] b 2009 4F 3% /i1 88. 91% ;2011 4F
[12.02 kg/ (kW - d) ] 0] 5 2009 4F3¢5F; i 2012
4F CPUE[ 20. 40 kg/ (kW - d) ] %F 2011 4E 44 Jip
69.72%

2008 — 2012 A 7192 £ 28 o7 i Y 1k 28
7 53.02 kg/h, Hrf1 2010 12012 4EFEXTH R, 43
2R 75. 11 kg/h F1 67. 17 kg/h; Hk Hy 2008 4
(43.47 kg/h) ,2009 5 2011 4E4&5 8308, 45 5 0
39.81 kg/h F139.55 kg/h, 2008 - 2012 4F &%k
WA R I E R 9. 28 x 10° E/h, DL 2010 4F 5 5
(18.0 x10° &/h) , Hiyk /2012 4E(13.6 x 10° &
/h) 2011 4F(6.9 x10° F&/h) ;2008 5 2009 4E4%
B, 05 4.4 x10° B/h 3.4 x10° F2/h, M
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AR 2 BT R A, A 2009 4 I, Ol
11.59 o/, H Kk 2008 4 (9. 84 g/F), 1M
2010 -2012 W4y Hkh 4.17 o/ ,5.73 o/ &,
4.92 ¢/, I 3 FE A {E % 2008 — 2009 £ )1
HFEMRT53.9% ,— BB e T 28R
/NEIAE
2.2 ABMEEEMZE

2008 R HE AR RSB /YD T 48 ( Sardinella
jussiew) NI 5 (Alepes djedaba) | JEE B i ( Secutor
ruconius ) FFE A% B2 ( Thryssa dussumiert) , Bij &
R AR o 3 ) A v AR BT Y 10, 3% AN
9. 9% ;2009 £ FFH R 233k BHA % ( Scoliodon
laticaudus) G [C/NYD T FEE o g, e sk
ARA B R o e S R AR T Y 10. 1% , T 3K
/NP T fa g 10, 3% 8% 0. 6% , k[ fig A iy
2008 41 2. 9% Jg /b % 0. 6% ;2010 AL Fh Ky
BN T AR FC#E 68 ( Thryssa hamiltoni) |, 38
P/ T i 5 S AR i HE A BT 32, 0% 4
2011 4F A oM g K RNV T L F B R 6
( Osteomugil ophuyseni ) FIFE Ftx i, KK /NVD T
o SR TR A HE A 10. 7 % 5 B R o
P BF 2 16, 7% 52012 AEARFFh R 3 [R/N D
T BN L (1lisha melastoma ) KL [Gb 21 FQAR
U ( Hypoatherina valenciennei) , H i, 3B /N
TR SRR LR 37. 2% , HoR 3 FhUEL
I AR 9. 9%

2008 AEFLLYE F KA O i IRUCH R K
BHA & B 48 ( Konosirus punctatus ) | E[J ) 1 K
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% 682, v 3k fi ( Harpadon nehereus ) . %l &%
( Sphyraena obtusata ) | §j 85 ‘5 i . H % 6% ( Liza
subviridis ) FNER -, ( Otolithes ruber) ;2009 4E 3= F
FPZRIE 28 16 Fi, 4 2008 485 1y Fh 2 g B IR/NVA
1t1 ( Stolephorus commersonnii) | 77 &5 %% it ( Thryssa
kammalensis) . [a] §ff; ( Hyporhamphus intermedius ) .
W85 K A ( Larimichthys crocea ) | JEE B fig | V)

savala ) | B K o g
( Scomberomorus commerson ) ., "7 [E #5 ( Pampus
chinensis ) FFETERE %1l i ( Lagocephalus spadiceus ) ;
2010 4F FEMAT I RHA & B BB
PRARDL L iy | T - 65 R0 58 [ Ey i A 7 Ffi; 2011

i M ( Lepturacanthus

A BRI AR Sk R e DL b B B IR E
FEEBENE Al 4 T 52012 4F BRIk A
% | [B)0R EEET BRI ER ATV € S i,

2008 4F- 3 2012 AEFLVLIE AR SR S0 AR BT
HILEE BB i 2009 4 11.3% EJ- &2
2012 4F 47. 2% ; 1M 3 Fa/ND T fa A Ay 4 % I 3
R, 77 2009 4E0.6% [T} K 2012 4E 37.2%
TEFRER I, 2010 AFEFP2EEHA R ¥ (2009 45
21 Fft, 17 2010 4E{X 10 Ff1) ,2011 1 2012 4 5K
6 F1;2008 ~2012 4F = LR A 4R BT 7 B g
Jo R 1 EL IR B S T B IR R 25. 8% \55.0%
29.7% 24.6% F113.9%

F2 EIIEHEMELENEEMENERETL
Tab.2 Annual variations of important trawling fishes in Zhanjiang Bay waters
ARy year
ﬂl% 2008 2009 20 1}(/) 2011 2012
species

W/ % IRI W/ % IRIT W/ % IRI W/ % IRIT W/ % IRI
U3k BHAE Scoliodon laticaudus 5.5 604 10. 1 1317 2.8 279 6.8 700 2.5 271
R /NPT A Sardinella jussieu 10.3 3536 0.6 1039 32.0 8325 10.7 6615 37.2 8107
B Konosirus punctatus 4.8 542 3.7 627 2.4 261 1.7 190 1.6 193
E[EE ) Ilisha melastoma 1.5 589 0.1 271 2.8 945 0.3 128 5.0 2087
B EC/NA L Stolephorus commersonii 0.3 132 0.8 599 0.4 81 0.2 68 0.3 137
IR BT Thryssa kammalensis 0.3 106 0.3 238 - - 0.2 28 0.3 57
W KRR Thryssa hamiltoni 2.7 399 4.4 748 4.1 2416 2.0 255 0.2 32
FL B R Thryssa dussumieri 2.9 1900 0.6 2171 - - 1.6 1317 2.4 1470
KAt Thrissa setirostris 0.1 31 - - - - 0.3 64 0.6 125
W3kt Harpadon nehereus 2.1 200 2.3 267 1.5 128 - - 0.9 80
B 4RIt Hypoatherina valenciennei 0.0 13 0.1 61 1.2 750 0.0 8 2.5 1650
[6] 4% Hemiramphus intermedius 0.4 64 1.4 360 0.1 12 - - 1.5 213
il Sphyraena obtusata 2.2 252 4.2 625 3.1 271 - - 3.1 285
Rt 6 Osteomugil ophuyseni 2.4 273 0.6 174 - - 16.7 2124 1.3 117
5 0% Liza subviridis 2.4 256 3.7 583 1.6 137 - - 1.5 134
Wi % Alepes djedaba 9.9 1729 2.2 894 2.4 482 0.1 23 0.9 162
YN R 4% Trachinotus ovatus 1.0 86 - - 1.1 87 2.3 191 0.9 72
Rt Otolithes ruber 2.2 205 - - 0.4 31 0.3 34 0.9 76
KFE At Larimichthys crocea 0.8 74 2.6 372 0.7 55 1.0 90 - -
JEE DR Secutor ruconius 3.4 3626 0.4 403 0.6 186 0.1 90 1.3 379
44k £ Scatophagus argus 0.9 80 - - 0.6 54 0.7 57 0.6 50
Vbt Lepturacanthus savala 0.2 22 1.0 248 - - 0.0 6 2.5 233
B [ 8T Scomberomorus commerson - - 4.5 399 7.0 588 4.4 428 1.3 121
[ #8 Pampus chinensis 1.1 100 2.1 206 0.7 56 - - 1.9 159
TEPENE Hlfili Lagocephalus spadiceus 1.1 141 1.5 309 1.5 170 2.2 241 1.8 198

2.3 BMEMZEMESTEMN

WL 2008 — 2012 4511 28 ZAEPER B0 22
I3 ZREPESR R (H) MBS ERRECT) |
FEARB(D) A — 2 I3, LA b a2k
ORI S R A X RRE o

1Py 10 Ao 45 b R T

Pearson FH 3¢ P45 46 ( 32 4) FH], Shannon-wiener
AR R (MT) 5 AR B (MS) -2 1%
AR (M) F-H R AR E(M10) , DL B H
(M4) S H (M3 ) A5G 225, R 2
T 64 F-IBLEEFR (R 5) , APFHr VLT 1 2 1
Ve e
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3 2008 -2012 FETZEERFFRSHEREHNENL
Tab.3 Variation of biodiversity indices of fish community in Zhanjiang Bay waters from 2008 to 2012
YT .
bioﬁﬁrﬁiﬁiﬁex 2008 2009 2010 2011 2012 ( meﬁ{fSD)
P2 FE B species richness (D) 4.69 4.46 3.34 5.03 4.58 4.42 +0.64
ZFEAE diversity (H') 3.28 3.28 2.80 3.10 2.93 3.08 +0.22
Y57 evenness (J ) 0.83 0.87 0.75 0.76 0.73 0.79 +0.06
®4 RiEFE4REEY Pearson 13X R E
Tab.4 The Pearson coefficients between the nine candidate metrics
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10
M1 1
M2 0.798 1
M3 0.495 0.226 1
M4 0.492 0.408 0.946 " 1
M5 -0.070 0.441 0.001 0.214 1
M6 0.784 0.293 0.454  0.308 -0.665 1
M7 0.083 -0.352 -0.101 -0.263 -0.980* 0.646 1
M8 0.037 0.541 0.185 0.487 0.766 -0.441 -0.672 1
M9 -0.254 0.287 0.029 0.270 0.948 -0.761 -0.916* 0.863 1
M10 -0.070 0.441 0.001 0.214 1.000 -0.665 -0.980" 0.766 0.948 " 1
x5 6 M SEIERREXFTHE R
Tab.5 Six metrics and their response to human disturbance
R RS ZHE bR SRS T R
attributes metrics abbreviation response to disturbances
A& RS R 02 AR Bl TR
parameters of individual fifi s H A1 S P28 B2 T
and population BT F 6 25FhA A B3 T
— TR IR B4 TR
traits of community Shannon-Wiener ZF-HEFEH B> T
AEX AR AL B6 TR

BT F-IBL PR 45251 (32 6) . 2008
4F 2012 4F F-IBL{E 7351 0 24 .26, £ ST v 45 14
SERMEZ TR B A/ 2011 A AR v 254 o 4k
ZRLFE TP (F-IBI {44 20) , 2009 ,2010 4F-37

%6

TR B H (F-IBL 40 14) o £33 5 4R 1Y
PP SR T R R S R B T R
(F-IBL #{E 20 504 , fa v se BRI

EILE IBI &S HERHIT ST E

Tab.6 IBI metrics scoring criteria for Zhanjiang harbor waters

5 3 1 e K {E Max f2/ME Mix 75% B
B1 >55 45 =55 <45 58 42 56
B2 >25 15-25 <15 28 13 25
B3 >10 8 -10 <8 12 8 9
B4 >4.50 3.50 -4.50 <3.50 5.03 3.34 4.69
B5 >3.20 3.00-3.20 <3.00 3.28 2.8 3.28
B6 > 16000 15000 - 16000 < 15000 17423 14381 16564
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31 EREMERR S BRI TMER

R 4 TSR 1 0 B %3 B0 2
ERE Ul 5 U 5 5 R TR
4TS 0 ELF SR 017
SRR ST R T 0 A6 3 FLJ i B 6T
FIk BOht 50— MBI . A LB P B
AT LA R PE N B F 2 ORI
G2 0. ) OB 42 195 4 DA
U A I Uk 92 5 5 o
PN NG B 36 e A
BPRHCELRI H R JBAR, R A bR
i) T2 | DB PR L7
BT R SRS 3 Jr . A< SO o R
P HERATE FL R 3 om0 T
Sl 2 S 1/, 70 30 5100 1, 49 A/
O LI (2 cm) 300 6 2 7 A0 ) 3
1t K R

AR O R 3 Sl
FRHE P 55— EE K 2005 Bk £ i
VLSl U A 4 ) ] VT
(02 TR A T 9.33 - 66. 21 ke/h, VIR
#JF 560. 00 ~ 1189. 06 kg/km’, 7% 3L 2008 -
2012 AFEEVLI B KRR (1 3. 02 ke/h,
Hh 2010 4E Rk, 75,11 ke/h o ATLLER
VLT P09 52 M I K5 2005 4 B3
A7 B 2 B0, — T 1) % 2 R A
I VIVIRAFRAL (2012 4F 1 R PYE 2T A
IR TURFRAL) | RVE TR £ 91T R PR S
AR SR ) 520 AR A 26
T SR A S R T
A 140715 0 5 RO 25 3 22
S IR 6l 4 B 315 2 7
SR AT LU T LA 0 A 2
HRHE IR
3.2 BEMEEANHELRYMEE

S YOR 5 A OB R, 2005 4EHK
A7 2008 ~2012 4 S DI YW B #1524
FIAHOE LR, 2005 48K 4 2 B i fn % 89
i G045 2 FicR i 56 F 87 F4BE 5 65, T
AR K R U (44 )™ A
P 55 103 i, CLRBHE F (58 ).

2008 — 2012 45 LTI L B M 2 1) 47 P B 5
PRZ BN X BE v | 2 /N 7 £ JEAH X BT 5 1
e . 2009 43R F/N D T AR R AR TR Y EE
19117 2008 AF K T K, T AE 2010 AF S s
Jil52010 A7 FA B (I 35 Aif i 1 A DY A~ 4 47y
A b OB BRI SR 45 o RUAE I A 1] ]
RI/ND T i — E R U F R, 3R B A7 A
AR SN, H 2010 -2012 4R i W] 24K
T 2008 -2009 4 HEMULE SN KRB L , (45
RIS 555 78 R ARG B T T N A 77
BH LT HE AR T B — U A 28 TR AS

LIS SR PRl A 2RI P B )R
AN (AR /NS T B R DU, /N £
figg, A5 AE) | AL R RO E IR R R, AR K
PR RS F7 2 U T SR 1) 3 AR
AT RERE AR IR 1 A S T B IR EUE S R
AT R RERY AL o o B IR T2 I R 2
Wk /b (EAE s R AR E T TR S SR IR IR
PP E N FEE MM A BERIZ R
R JEe S R, FLAE S N i W I 52 25T
NG PRI AEERS Sl RS 14 DR A= ) K SRR 85
OXCEE R o P 9 T R Sk bR Y bl
FREEC B B2 B0 8 IR )2 I L B b 55 4b
2010 — 2012 4Ffa 28 A 24 Jt & 458 2008 — 2009
AR, T B A T T SR v B AR S R T B
TR B — MR A A Tk X4k, AR
SRR RS RGN TR L H 453 9, 82898
PR A v 1) S B RIS AR S R G S T
A E AR 2 — , 7558 BT 25 Pl i R 3R 10 3
Wi R P Ty WA A7 2 TR M

SE K
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Biotic integrity assessment of summer fish communities in Zhanjiang Bay
waters

WANG Xuefeng', ZENG Jiawei' , HAN Zhaofang' , CHEN Chunliang”, LIN Silu'

(1. College of Fisheries Science, Guangdong Ocean University, Zhanjiang 524088, Guangdong, China; 2. Monitoring Center
Jfor Ocean Resources and Environments, Guangdong Ocean University, Zhanjiang 524088, Guangdong, China)

Abstract; The fish community structure and its biotic integrity are indispensable for effective fisheries
management. The field surveys were conducted in Zhanjiang Bay waters every August from 2008 to 2012 using
pair trawls. A total of 103 species were recorded, of which there were 58 species belonging to Perciformes,
including 48 families, 17 orders. The catch per hour and numbers per hour ranged from 39.5 kg/h to 75. 1
kg/h and from 1.0 x 10” ind/h to 1.8 x 10* ind/h respectively. Following were the community parameters
Sardinella jussiew was the dominant species for five years; the Margalef’ s species richness index (D) ranged
from 3.34 to 5. 03 and the Shannon-Wiener diversity index ( H') ranged from 3.34 to 5.03. The average
annual biomass was about 93. 04 +26. 44 t from 2008 to 2012. The values of F-IBI showed that the fish
community structure was disturbed more severely in 2009 and 2010 than in other three years, and the
biological integrity was slightly disturbed in the whole five years, whereas the 53. 9% decrease of average
body mass of fish from 2010 to 2012 compared with that from 2008 to 2009 indicated the overall decreasing
tendency of fish size.

Key words: Zhanjiang Bay waters; fish index of biotic integrity ( F-IBI); community structure; health

assessment ; fish community
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