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Iz FI ARG AR ) R B AR A 7R K &l
AR AR SEE, AT

AHX A4 & FE# RBI (Relative biomass index) =
SR AR R TR (kg)/ FBIET R (h)

AR A ) % FEFE % RDI (Relative density index)=
el A 5 R (ind) / BRI TE] (h)

iZ Ji Pinkas 25 2 4 0 AH X 8 P 4R 3
IRI (Index of relative important) SRAF57 iV A W)
AR L [ 2H B -

IRI=10*(N+W) F
oA N(%) b FE—H R RS B R HU L4
W (%) hH—FER RS S EE R A F (%)
h R R I

Yl AE YRR ZREMER S T DL AR B
W

Margalef #12RFEEI84 D D=(S-1)/InN,

Shannon-Wiener Z#¢ E 5% H'

H =Y PP,

Piclou X5 6% J" J'=H'/InS,
Kb S HMBHEGNHRRE: PoAE i M i s
o R T (R L

BRI 5 LLak AT B IR R AE A
E BRI, WAME S T IR EKEE T IR
2 BRGSW
21 HYMRFEEEBHT

2006 7 25 1Ol A2 4 (0~ 35 A8 6F AR 4 B4R L

(109.390 kg/h) H 1993 £/ 2 (75435 kg/h) b T

45.0%, 2006 F Bk ZE 0l AE W T AR AE Y 2 1
% (121.984 kg/h) It 1992 & # Z (169.851 kg/h)
T F% 28.2%, 2006 & B Z= (1~ 3 AR A4 B 1
I 1992 1993 4 & 5.8%.

F2 B A S AR B R R R UL 1.
51992 1993 “Fif & 45 AR, 2006 F [F] B[~
FEXT £ R AGHOA B N B, TR R 2 A i
Iy A AR R T 65 R4S, Hd, FE LK
5% I THT 1 8 1) R R e K, GA B 99.2%; Bk = L
FEAR SR B DR R B K, 8 99.4% . B FP 2R
PR, KOS, K HE KE AT
et bR O, 43 A 97.3% F 93.3%. BE AT
D ERFHH LI, EFREN 77.7%;: KEH
FIT R B, 18 55.8%-

FEOGHAE 47 %% P i 5005 A 6 AR B T B0 AR 4
FALL. B2 GG A AR 2 AR O BT R,
M 1993 FER 1 259.67 kg/h T F& £ 2006 7E 3.58 kg/
h, T FRIREN 99.72%, T H b )2 6 238 — KRB ARG
IR R BT, TR R 99.1%; 7K
Z5 DK e K HIR R A ot A ) 0 P i BT PR IR P B K
TRET 90.0%, 1M 775 fa L T8 BE 5K, 18 94.9%,
B p S ARG AR A 2 AR O AR (R D)o

A BRAE A 4) B F BOR A, AN TR A A G AR
YWEERNEY EFHEARR. WREE KHE
AP B TRHCE S, TP ASE oy 1 Ui A 25 A 22 1R
N, LRI ) R B R e . (HE, F
T 288 AR ) AR 40 2 R i B0 B (7] 1 BLIR K I A8 4k
P EUESER=S1E e s S

F1 AEEERVEYIHENTFHENZREREHEETL

Tab.l Variation in mean index of relative abundance of main fishery species in Beibu Gulf

AR A =R/ (kgeh ™)

AHX 18 FE AR AT / (indeh ™)

2k Relative biomass index Relative density index
Species # 7 Spring #*ZF Autumn 7 Spring #*Z Autumn
1993 2006 1992 2006 1993 2006 1992 2006
MU Argyrosomus argentatus 29.68 3.58 29.14 2.33 1259.67 3.58 211.78 104.25
KB KR #F Priacanthus tayenus 5.08 0.71 8.41 0.27 30.85 1.67 159.08 1.67
L EEE 8 Lutjanus erythopterus 4.50 0.96 1.21 0.39 3.25 1.38 0.95 1.45
o EA6 2 W, Loligo chinensis Gray 3.62 1.13 265.55 1.62 100.90 47.67 158.55 25.55
5 6% I, T 4 Navodon xanthopterus 3.58 0.03 5.87 0.29 101.33 9.25 271.78 37.33
B EE Saurida undosquamis 3.14 2.10 25.90 0.77 40.45 46.64 90.89 19.76
T Trichiurus haumela 2.38 4.77 6.46 6.69 34.70 112.05 60.73 30.83
KT Parargyrops edita 0.73 10.42 4.53 4.93 9.80 1081.54 62.56 99.02
Y19 Trachurus japonicus 0.33 12.35 2.16 31.95 7.83 629.20 43.81 854.85
BT A L Scomberomorus guttatus 0.67 3.00 3.9 1.72 2.00 3.33 3.17 3.15
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IR YR AR LR S (IRD B K/ R H 2
Ol AW B T B L, IRI>1 000 A H0FF,
200<IRI<1 000 4 FEFh. F£2 7 T EEZ A
VI AR EZ TR 2 (IRD) .
220 RBF PRBFNAE A ARV 5 )
R, AEA R E B FIARETAAELE NS, L5
FE A AN R AR AR L. 1992-1993 EF KT
P Fh Y Ky R, 2E Bk E AT o H] 2 )k
6.4% F 18.7%. 2006 £ FZF HIPLHFh A F S8 Fi
TARBREE, Rk ZE b KOG R R AT A, 2
T RRF R R R . 2006 4 HZE KR
) IRIE (3 619) W35 K T 1993 4 7] H iy IRI &
(1566) , (5 95 B sk & 1 L4 38.2%, KK M
F 1993 E£ 3575 1] 6.4%; 2006 5 Fk 2=, & % 8 IRI
B (3266) /INT 1992 “EFKZE A Y IRTE (4 550) ,
B R k& A 23.6%, H 1992 4238
21.2%. 2006 ‘EH =, 5 HM O KB (RI
B0 1184), dy gk BB 8.4%; 2 M HAF
G b G R E I HA R 46.6%. 2006 FEFKTE,
AR EREEE ARIE K 3 010) , 55 =H038Fh
Tt (IRTME A 1.864) ,3 MEFF 5 24 S
FREI G4 50.9%
222 FEM OEFAEZ K IRUEAE 1000~100
(AR 2R e SOk R R, B T A0 ER Al R AT
R R A B A4 i, IRIETE 1 000~100
ZIPIFMEEE L. BT ER N B, A
FOR 3 ZA IRTEVEE A4 1000~200. FRPEIX
ANRYE, 1993 SEFZILEE R FEHAE 13 F, KK
h v R T BB O A A B e A i L KR
KHR R | 4% J Sl 68 3 £ 7 U I £ L 4 2R 6 IR TR
e ) €0, B BEBRAN KRR, S SR B 50.5%
2006 FEFZW K 4 T, KK 1IN SR
PR A A IR R 8, oy B v gk B Y 20.1%. 1992 4F
A 10 F, AR OO o S SR K R RIR 8 44
XL e A A A 2 W £ D P A L 4 R AR
P L W5 [ 62 0 AR, 5 SR E Y 27.1%.
2006 “ERKZE > A 3 Fh, Ok JEE B £ R0 T AC R
B, SRR 10.7%.

W9 45 K B, 5 1992-1993 4E A7 H, 2006 4E
B KER AR FECE Tl n, FEE LB
ML AR B 2 b R — AR R B A B
ARG 1992 FRKZENSH T %, {H 5 44 St gk E 1

Pt & B FFe 7 E R IT I, 2006 FEKZEE
ER AR E TR, & Rk R R RN
. BHUILTT DAVE W, B0l LAk, Jhass il ¥t
TR FR AL ok A T W AR, FRSAR 3 B ] 4R
&, AR (ARSI B R ) R Eed 2
23 BEESHEMNTH

ZREMIR SR A E R " ik
3 frm, 51992 1993 4 [F] #H A I, 2006 4 & 2= #f
KETEIBE (D) EAEAH L KEE T 1%,
i 20.89 TFEF 18.92. 5 1992-1993 4F [A] {AH L,
2006 4 Shannon-Wiener 2+ E 5% (H') FMigs]
FEFRE U7) W BRIV BT B, HE LR
Te ¥ 3.87 T M N 2.94, 5] BEfe # el 0.72 T F%
h0.53; AKEZFE IR HH 3.10 TIEA 2.21, 35
FEFESt 0.55 T &4 0.40.

24 BEEEWHEN

241 AEREBNTH  OCHFOR EZMOE AR
BV BB, 2l 5 R ARSI b TR AR
thz i, DL B BV I Rse . NG B K38 7 TH,
2 AR A B g R, LR )E VIR E 2R
(SR LL B, T R 2 AR 2 Br R B)E A
2K R L) B A . 1992-1993 4 H 3 f BN T (9 4
< R BR 7 | Bz 1 Y I £ , 40> 4 £ Rl 0 55 90
JRJE 2 25 4F 2006 F S TR EEFE, W/
TR 28 5 28 R % B 1Y) v 3R L9 A el 6.4% B
3 382%(FHF Z ), 18.7% F FF 5] 23.7%( #k 2 ) ;
B AE  0.5% ETF 5] 2.0%( HFZ),0.3% LTI
75% (). 1 EEARRMAH 0.3% EIFFH
6.5%(HZ),09% LFE] 19.6% (2 ) .

242 EFZHOTHA @2 MRS S
RAfLLEIL, L EE £ S RENE REMBEE
THEMZL. FFEYEHEAZE M 1992 1993
SERY 1RGSR 2006 R 4 Fh BT R SRE R H
B3 I 98.4% . A A=) B 2K 4 BN 1
i, BT v AR B B L BITR > 56.7% . WiFIKk B B
PR 3 R 1R, BT O R R SR R T ek
b 67.4%. KIERETENEZ 0 Am B KE i
WKE B PR A, 2 NMER I 1R, B
& i E AR B W G SR e S, E AR 5
frI SR B /> 86.8%, 1T &1 4 1 Tk Fr) v 3 2 384 fin
99.3% ( % 2) .
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Tab.2 Variation of important components of fish community in Beibu gulf in different years

#Z= Spring #ZE Autumn
[hES - -
. W% Wig F/% IRI W% Wig FI% IRI
Species
1993 2006 1993 2006 1993 2006 1993 2006 1992 2006 1992 2006 1992 2006 1992 2006
FOEH
. . 64 382 70 688 44 52 1566 3619 187 23.69 72 64 60 54 4550 3266
Acropoma japonicum
jENT:
EPI:I;H"@‘%‘)& . 44 04 359 2381 92 40 769 21 51 084 728 634 92 63 613 62
Loligo chinensis Gray
E[ & s
N Bt 94 12 236 959 24 37 535 70 45 074 917 277 48 38 267 38
Argyrosomus argentatus
~ ﬁ({
TJE%‘&TEKQ . 3.7 1.6 777 45.06 88 &5 456 155 30 046 712 388 9% 73 376 42
Saurida undosquamis
jiiz=1
. . 60 00 329 15125 36 4 426 0.04 02 001 111.1 398 28 4 53 0.02
Pneumatophorus japonicus
2. ﬁﬂ
&Ej(ﬁﬁﬁ 49 0.1 1648 42870 7212 417 1 39 002 528 266.0 96 10 528 021
Priacanthus tayenus
4 R e
AR . 33 0.1 221 43.03 48 27 382 3 1.7 010 159 276 64 21 266 28
Upeneus bensasi
e
. 2.8 35 685 42.60 88 8l 358 323 3.0 506 116.1 217.0 88 92 313 489
Trichiurus haumela
e
&EE‘LIQEQ . 55 04 451 1351 24 0 227 19 09 027 881 308 20 25 21 89
Johnius belengeri
A
. . 2.5 - 53.7 - 56 - 223 26 02 051 793 608 16 38 3.1 23
Nemipterus virgatus
=3
JEIREE 27 - 152 - % - 205 - - - - - - = - -
Etrumcus micropus
e
ﬁ?&ﬂ . 0.5 2.0 64 728 44 46 129 16l 03 752 0.6 29 24 90 238 3010
Leiognathus bindus
K
R . 0.9 84 746  9.64 92 8 117 1184 1.0 334 442 4938 7283 103 331
Parargyrops edita
,\Q| z~ 192 [
Ajs*ﬁ[%}&j 0.0 27 261 16.04 64 100 1 364 - 1.57 - 332 88 180
Loligo edulis Hoyle
roes
. . 0.3 65 426 19.63 64 S8 43 484 0.9 19.64 60.1 374 72 75 90 1864
Trachurus japonicus
i e
. 0.5 74 904 21.07 44 40 31 378 0.6 133 2068 575 12 71 7.6 111
Decapterus maruadsi
FEiE 0.7 1.8 76 577 16 37 70 133 0.005 225 53 23 16 48 04 565

Leiognathus ruconius

TE: W FUEE S G - AT R P RILRZ : IRI- A5 EBE M4

Note: W-weight percentage; W—average weight of species individual; F-occurring frequency; IRI-index of relative importance.

®3 EEE BERIEYEESHEREENTL

Tab.3 Variation of biodiversity indices of fish community in Beibu gulf in spring and autumn

SRR %2 Spring #Z Autumn
Biodiversity index 1992 2006 1993 2006
FHEEERE Species richness (D) 18.62 18.82 20.89 18.92
ZFEME Diversity (H') 3.87 2.94 3.10 221
¥)5EF Eveness (J') 0.72 0.53 0.55 0.40
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243 NMEFEHREBATHL 1992 1993 F F
2006 4, A6 B RS ANE I TR AR AL WL R
20 HAp DUE IR E KB GR KA M AE Y
IRJZ AR KB (8 5R5% 2.3) HRE K, &
87.1%; WAh, JKE MG K ZE AR KL (BIFRE
2.4) Ak CEFRG2.9) JERIEES (B IR 3.T) .
R ER ] 4t £ R0 JEE BRE AR 04 Sk 0 AR AE 67.7%~6.2%;
FEAEEERE (CEFRGE 2.5 ks (ERA
2.6) HIRIE A 73.6%~44.5%. DL 55 )2 W K.
BZ 7K 2 L A A 4 & 1 I RS 2 2R K R KR
(B 2.6) EFRBE K, 1K 68.7%; s, i
(EFRE36) M (EHRH24) 8H (EFR
26 2.7) EEBLERAN 4% R AEEE (75 FR4% 2.5) (IR LE
50.0%~3.1%; Sk MM & RN A T, F
[ A 2 W0 AT o B 9 3R B 1) LAk > 86.8%, #1192 4
L R oy i R B ) LIS 0 99.2%, 1992 “ERK 2
WA SIAE S fd K .

MEL 4 HT ] LUE B A AR ) B M I 2
R RVE I B AR R B A 2SR I R R
IRV R BEROR
3 itig
3.1 ElAEMERERENTLLSF

b B (il BEUE M 20 42 50 AE AR K RITT

G R A, 2 90 AFARTHE O 32 IR, 1992-1993
EMBESEERI92E TR T 130, m
1992-1993 E28 2006 F, b B 5% BB o RE
2 2 JR R S S b A A ARG X, VS P L
A ) B B S P IR A R B i U Rk
PO, BRI B R g a8 sh K
P, P, Ay A, MR EE A . R,
FER YRR T MR — e R DLS, i T AR AR e
fRetkas MY (B, VRUREE I R A T A I AR
b, HELT ARG, DLEFRR AR ST 4
3.2 EA A YRR E R AE

FEALERE VL B IR T R I, 1962 [ & 45
R, e SR A R 57 I E o AR R 2 o
HARKWI . HIE, BT 1992-1993 4E, 1F Z 1L
MR R R E T PR . ol 0 R p Al
F N 9.5% T RE S 1.2%, BETEE M 1.9% F
Bk 0, K BRAR 5 A 3.0% I B4 51 0.05%, iy B A3 fifi

(D) HREC 55 AeER i RIS . 1994,

M0.6% TFEN 0. IKEFRZFFNE S, MK,
F7 K, AT B2 T AR AR, PR, AR I B
DU, ISR K R R HL T M iR T AR
JEFPRFEIR DU, K IGHE A — AR5 I B0 B A
25, HM SR BT 1962 RISV, Ui BH 4 i 20
IR /N o (B, 7E 1992 1993 4E {25 o, H 4l
B 5k 12.6%, 2R B 55 147, B 1962 240
BIFESS | AL S RE . AR, RGBS 1| R
BEFMAR N @K, S TE N A 70 g W
AN KR A B E R SRS AR RA
G B KBRS R S B AR T

F 2006 4, KGR SR BRI RS 1A,
BB EE R LT BN E. SR
i )RR 2R B A e Ak Sk, BRAL, ARBFST 2 1K
TE IR BB RH 45, R G
TP RO R, 2 E MR LT B
MG . 1992~1993 £t B A | Z AP 2K, £ 2006
EH A B E S G M A8 B A R I i L £
¢k e IR filk < FE R NR B fify R 1 doh AR R0 4% 2 M
55 9 Ffi. 2006 FEHH I EEM LG SIRE S
W 7 5 A B R 8 R R BE AR 5 4 R, gk TS B
B LR A 2 R AR A A A R T
 EER.

FH G ] L, bV Ol B YR 7F 2R LU S HELAY
MEELSPSIEFHE ", R ENE ML L
NI JE 0 2R R, R B R R 2 I R
s, 70 SR b S P B S A . AL,
ot 85 R 8 iR R RS T EE AR RCK E R
XAy I HARE (A 2R R LT, ROV
fFhs.

3.3 SHMEREHATL

AHFFT 45 BT, I 1992-1993 2 2006 4, b
B Ol AR A 22 TR FE AR HOS LA BT R,
= R A AT 23 A I R TR S B RS
B Rt U R 2R IR R N R 2K
RIE RS, B FLEMBREN A 2 BT
Fath, XEFPRIE TR B IRAC, AR B 5B R
I BEAR, DF e A v 3 4L B 3 2 A 48 R 4R
B, ZRE RN A1 R P
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Changes of community structure of fishery species during spring and autumn in
Beibu Gulf

QIAO Yan-long"?, CHEN Zuo-zhi"?, LIN Zhao-jin'

(1.South China Sea Fisheries Research Insitute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2.College of
Marine Sciences, Shanghai Ocean University, Shanghai 200090, China)

Abstract: Based on the data of bottom trawl surveys in Beibu Gulf in autumn of 1992 and spring of 1993, as
well as the data in spring and autumn of 2006, variation of fishery resources, structure and composition of catch
species, dominance level and their dynamic changes were analyzed. The results show that seasonal difference of
fishery resource indices varied in different years, but the annual mean value varied slightly. The important species
composition also varied obviously in different years. The dominant species was Acropoma japonicum both in
spring of 1993 and autumn of 1992, but there were 2 dominant species of Acropoma japonicum and Parargyrops
edita in spring of 2006, and 3 species of Acropoma japonicum, Leiognathus bindus and Trichiurus haumela
in autumn of 2006, respectively. The amount of main species in 2006 decreased and the species were different
from 1992-1993. Compared with 1992-1993. Shannon-Wiener index H' and species evenness index J' reduced
evidently in 2006, but species richness index D changed slightly. The important species were characterized low-
quality and miniaturization. The historical changes of fishery resources. characteristics of species subrogation
and changes of diversity indices in Beibu Gulf were also discussed. [Journal of Fishery Sciences of China,2008,
15(5): 816-821]
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