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1984), BEE S TN NG B, LB E N R BN Z R BE SR TR 5
EE RIS MRS (SR 845, 1994b; Ardisson er al:, 1990), (LB IEXA
R R R SRR B, 1984; 1R, 1988), AEMHETLEI 4R
F M, RN BIIE AR BEE TR IR — S AR MARUE S B (NED) B2 #55
PHT , (& R T A R BRI 2346 R B s AR e e, DRI B K B R 45 R E B 1
TR 3% 2 B £ A A5 B R VD (A L6 A (Ulanowicz and Platt, 1985), X —
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X = AF + E (1)
A, AHXFFREGERE, FALNETHE, X AREERE, EAXRERR,
HTHEF I HE E ZmfE AEARUN, MR TREX:
| X = AF (2)
R F H& S BIAER,R
Z = BX (3)
Z AERSER, BAERSEHRERE, LI EENERS FTEE,
AR BG4 E Statistica 4.0 YR TF HHTiE FACTOR, FEBEHIER
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1 19821985 F NED B R BRFHINER

TR A | BEE | mHE L
R # & i Vigi

HEHE |R R (@ R
A1=5.9 5.96 | 15.29 | ZEEG,KLBRG,GYLER 25
A2=4.37) 10.33 | 26.48 | FHBAFMDERLE,FERHIBEA GYZLTH 23
A3=3.781 14.11| 36.17 | FEZE®,LA@E My HEn 6
A 4=3.081 17.18 | 44,06 | R &, hE 45,8 F 68, KM 6 20
As5=12.941 20.13 | 5161 | RuFEBEES,ALHT& 18
A6=2.45| 22.58| 57.89 | /G, BEBILERE 3
A 7=2.30 24.87 | 63.78 | ahgigmd 15
A8=2.12( 26.99| 69.21 | #r.,RXEWTF& 8
A9=1.95| 28.94 ] 74.21 | KBREH 24
A0 =1.60 | 30.54 | 78.31 | @p,FM 29
All=1.25| 31.79 | 81.52 | h#EHFEEL 9
A 1=75.87 5.87 | 15.86 | g5, A A8, KB, FR2EEMA, FEPiH, KIEREE 3
A 2=4.83] 10.70 | 28.91 | BERMEEEL 27
A3=3.77| 14.47 | 39.11 | /IR E BT, AAHM 20
A 4=23.33{ 17.80 | 48.10 | kiifa,igrEms 25
A 5=2.89| 20.59 | 55.64 | SHupEEE,AH,KEEE 26
A6=2.28] 22.86 ] 61.79 | EFHA.NLFEBRE,SIRE 7
A7=2.03] 24.89 | 67.27 | mkisHA,LEHEESA 1
A8=1.94| 26.82| 72.50 | @R, A BFABRELRTIBEA 15
A 9=1.46] 28.29 | 76.46 | K&K 16
A10 = 1,28 | 29.57 | 79.92 | ZEMy 10
All=1.16 1 30.73} 83.06 | FL&% 8
A1=6.03| 6.03| 15.46 | HRAR LM KLBEE, ERIBRE NLTRBRE 25
A2=4.17| 10.20 | 26.15 | FEE#,/NELE 20
A 3=3.32] 13.52| 34.66 | R ZBGEER 23
Aa=2.85| 16.37 | 41.96 | FLspIMERE,HYKBH 27
A5=2.68| 19.04| 48.33 | &8, KA 13
A6=2.411 21.46 | 55.01 | EHEE.-ARHE 8
A7=2.26] 23.71| 60.81 | #f, KikNRBE 5
A8=2.10] 25.81| 66.19 | HAGL,HYLTEiE 26
A9=1.87| 27.68 | 70.97 | FRESKEALH 29
A10 =1.63 | 29.31| 75.14 | FLeE, KB 9
All=1.39{ 30.70 | 78.71 | o4 RiTLeB e 18 F ¥ 28
Al2 =1.32 | 32.02| 82.10 | Shpl®Bks 1
Al=17.26| 7.26| 13.20 | BHEE,HEE,NEE,RYEEHE 25
A2=6.14| 13.40 | 24.36 | s, 0, NERHTLBEL 14
A3=14.31| 17.71 | 32.19 | 4.5 EEREA 27
A 4=3.86 21.57 39.22 /Nl £ 541 08, TR B 17
A5=23.10| 24.67 | 44.86 | Pr&E 11
A6=2.681 27.63| 50.05 | %MW, KEHRH 12
A7=2.58] 30.11| 54.75 | BAF&HWEERE, HENIBRE 1
A8 =2.44| 32.55| 59.18 | &8, 24
A9 =237 34.92| 63.49 | FREBRE,KANLEA,GYL TR 26
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A zma |wEE | ayE puid
- | R % & W Zx
| wEE |F R| @ -
Sl ae=12.221 3714 67.53 ) NERABEREL 29

| ar=1.98 |.30.12 | 71.13 | s, umFERe 21

| Al2=1.94 | 41.06 | 74.66 | HFET#,AEALE 13

1 A3 =1.77] 42.84 | 77.88 | KEfa,HEMEE 16
Al4=1.49 | 44.33 | 80.60 | ALFREHEE 3

5 Al = 9.58 9.58 | 11.97 | MAKEA, FREGRA.ARTEHEELEVW=4T8 29
A2 =7.85| 17.43 | 21.79 | ZRECHL .8, REBER, KENEAFILR T I 27

A3 =6.16 | 23.59 | 29.49 | rTREHMEER, B HD, R,V H 0,40 05 L Y 25

A =5.58 | 29.17 | 36.46 | R BB ,/NEA,GYLLE 8,0 8 88, R R 8 2

A5 =5.04 | 34.22 | 42.77 | KUBH AL A WS R> HER T 12
A6=14.32| 38,54 | 48.17 | 6%, ¥ K .1
A7=3.75| 42.29 | 52.86 | HHAHT,KEE, Eva 28

A8 =3.54 | 45.83 | 57.29 | S, HLE 20
A9=3.251 49.08 | 61.35 | BHER 24

A10 =2.92 | 52.00 | 65.01| @wE®E 1

A1 =2.72| 54.72 | 68.40 | WAL, FEEEEE 4

N A1z=2.46| 57.18 | 71.48 | FAMEE,BEKRF 6L 18

1 A3 =2.31| 59.49 | 74.36 | BERHERE 26

| A4 =1.90| 61.39 | 76.74 | pEE. % "
A15 =1.80 | 63.20 | 79.00 | /e 4ReE 17

| Al6=1.75 | 64.95 | 81.19 | 82, shuyshae 6

6 | A1=10.41| 10.41 | 13.52 | RIWEEHE,EL,HEERIM 27
A2=18.18 | 18.59 | 24.15 | rhEET,REEERMGE, HHA/NERAPEBFLERA 21

A3 =5.87 | 24.46 | 31.77 | SR, NET /N &, B8, W E R BRI 6l t

A4 =35.47 | 29.94 | 38.88 | HBEKELEB/NIT.HERBRIE, TEEBEA,RYKRGH | 29

A5 =4.20 | 34.14 | 44.34 | MEREH,ZEEKRBHIANLTEBRA 1

A6 =4.12 | 38.26 | 49.69 | H A, Hki KL BRA 4

A7 =3.63 | 41.89 | s54.41 | BAOE.LZRFBHEA.HY= Iﬁl 26

A8 = 3.54 | 45.44 | 59.01 | KEMKEA,HE 22

A9 =3.23 | 48.67 | 63.21 | EE,FERTE,EAXEM 6
Al0=2.98 | 51.65| 67.08 | miLiGEEM.EEKEI 2
All=2.81| 54.47 | 70.73 | ihiF. S8, A EAMADERS, A 30

A1z =2.31 | 56.77 | 73.73 | Juap,E8H,40 6 T E A 25

213 =1.97 | 58.74 | 76.29 | @, MRS A 14
A14=1.94 | 60.68 | 78.81 | ZEEH,yETE 10

215 =1.86 | 62.54 | 81.22| #2 18

T ) Al=10.42 | 10.42 | 12.87 | RBK, 85, TESS, RS AIR M, RRKISE &, RIB, FREBK 2

£, R R

22 =8.16 | 18.58 | 22.94 | HH/NDT,HME@HEE, REKF 6 26

A3 =5.96 | 24.54 | 30.29 | BEEZ,HEF,HH, LS, ¥ EEE 23

A4 =4.98 | 29.51 | 36.43 | FREHEE,EM,INHRILER,/ MR 14

A5 = 4.71 | 34.22 | 42.24 | MEREH,E2BEL,ALAABRRA,AANB. REDEM 28

A6 =4.45| 38.67 | 47.74 | EE RNLTFEBRA-ARTBREAHILAE 12
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gx1
E 4 | HIEE | B2 e
R * #® A il
BwEHE | B B| (%@ BEIX
A7 =4.02 | 42.69 | 52.71 ] KBH.E,HMW =R 30
A8 =3.17 | 45.86 | 56.62 | ZEMi, /LA, BB 4
A9 =3.01 | 48.87 | 60.33 | BE&%,KIRE, T REBEA WY TA 20
A0 =2.91| 51.77 | 63.92 | SEE,.WEEEE,GYLEHE 15
ALl =2.71 | 54.48 | 67.26 | 4T, hEHILBES 1
Al2 =2.51 | 56.99 | 70.36 | 4ELWEBE,LH 29
A13=2.25| 59.24 | 73.13 | HEZEH, LU 25
A4 =12.151 61.39 | 75.79 | @, /hEE 21
215 =2.02 | 63.41 | 78.29 | Kikpas,SuseE 27
A6 =1.77 | 65.19 | 80.48 | #5015 kLl 10
Al =8.58 8.58 | 11.15 | TEEE,TLAS, ELA, AT RO, 0, G A AU R i 30
A2 =6.85| 15.43 | 20.04 | kBa,PREBEA,HHERTM 1
A3 =6.02 | 21.45| 27.86 | FREBER,KEBNREWHHRE 24
A4 =4.48 | 25.93 | 33.67 | #E,HERZW, N NEAHYEEE 7
A5 =4.24 | 30.16 | 39.17 | Kiam, i, L0 SE 20
A6 =3.86| 34.03| 44.19 | LREE.HEE.FREEEA 8
AT =3.44 | 37.47 48.67 | 4, (K STV, N7 BE A F 5 S 1
A8 = 3.41 | 40.88 | 53.09 | HA# I, B, a0 27
A9 = 3.27 | 44.15 | 57.34 | p3AIbEifa,MEF.RIEASA 6
Al0=12.96 | 47.12 | 61.19 | SBR,Mlisddk,BiEikEMA 15
All =2.56 | 49.68 | 64.52 | IR MA,BRERT 29
A2 =12.47| 52.15| 67.73 | WOHEZ 16
Al3 =12.27 | 54.42 | 70.68 | gy, hiiseR 22
Al4=12.23| 56.65| 73.58 | ZamamEEgs 26
215 =12.10 | 58.75 | 76.30 | fyKRA-42 4
Al6=1.88 | 60.63 | 78.74 | YrEPuk,FeEfm 28
Al7 =1.81| 62.44 | 81.10 | mEMEE,EEBES 3
Al =10.49 [ 10.49 | 12.79 | FERFHE,/ M, EAH, R0, 4y, W, WK B, RIEARZR 20
5N £, 4 5 L A
A2=8.92 19.41 ) 23.67 | 4R, HEE,IGHM T REERE. KERER 24
A3 =6.89 | 26.30 | 32.08 | ZSECHT, Ll , (LR HIHKEE, BHEE L8R, 16 oF ¢ 26
A4 =75.50 | 31.81 | 38.79 | SRET,REF,AEHMLEEL,LREE 21
As =4.14 | 35.95 | 43.84 | | AR#%, AW, NS, KB RAFEE,EY = 28
A6 = 3.89 | 39.84 | 48.58 BB Y g 8, B8 A I F 48 8
A7 =3.67 | 43.51] 53.07 | 4mLwmi, o, BATRF & 27
A8 =3.49 | 47.00 | 57.32 ) HEENDT HIREMRER, AR ITEG 13
A9 =3.29 | 50.30 | 61.34 | 5, KER, 5 SR U7 il BRI R 7 6% 5
Al0 = 2.94 | 53.24 | 64.93 | @, HFEZH,6E 6
All = 2.70 | 55.94 | 68.22 | i@, EeER b 1
A12=2.20 | 58.13 | 70.90 | K4R€,GULTEE HY =85 22
A13=2.10 | 60.23 | 73.46 | &&E,/\HE 7
Al4=12.03| 62.26 | 75.93 | Fif 30
A15 =1.81 1 64.07 | 78.14 | HHWER 4
Al6=1.73 | 65.80 | 80.25 | BpEk&,TREEE 15
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#R1

A | 2 ®4a |wEE| sz #em
R * f# Fh il

# BIEHE |2 B (» BEX
10 Al =8.20 8.20 9.88 | EENEE,EW, HFE=E,/NEILAME T, H R 20
A2 =6.74 | 14.93 | 17.99 | FRmisel, Q. Sk, ¥ARb N 23
A3=6.32 | 21.25| 25.61 | SEeEi,iLAE.EYAE S, BEEH GVSRTH 29

A4 =5.17 | 26.43| 31.84 | gx, KEE, KuBRa . LRTEEE 26

A5 =4.94 | 31.37 | 37.80 | fuAR S, FUBEE S, S KT8 13

A6 =4.45 | 35.82 | 43.16 | fEps, BERNBEA, FTREEBFEHERILEES 1

A7 =4.24 | 40.07 | 48.27 | prem,chiiiEeR, TR 30

A8 =4.00 | 44.08 | 53.10 | Sem,ahEF. VS 15 AL, 08 18

A9 =3.56 | 47.64 | S7.40 | sEWER,8R,REF 16

A0 =3.44 | 51.09 | 61.55 | sRaT,% 08,08 28
All=3.17 | 54.26 | 65.37 | FEEEud, SR 3

A12 =2.76 | 57.02 | 68.70 | sguwy= s, s AR 6 10
A13=12.51] 59.53 | 71.73 | @, KENEE 5K b 24

A4 =2.41| 61.94| 74.63 | s, EMIEE,/IEE 17

A5 =2.01| 63.95| 77.06 | FRERE 27

A6 =1.96 | 65.92| 79.42 | ubem, s 9

A17 = 1.76 | 67.69 | 81.55 | —ciifs =[S, 84 6

1 Al =19.83 9.83 14.46 g&ﬁl,ﬁa?ﬂlﬂ:'@gaﬁﬁgagﬂiﬁ(m%ﬁa_"ﬂﬁj{ﬁﬂ 24
A2 =6.26 | 16.10 | 23.67 | &, E A,/ NG, ERES, BE K5 18
A3=5.51| 21.61 | 31.77 | SRR, FH/NDT ok Mbktl, 1K S Dk 27

A =4.91| 26.52| 39.00 | ¥, 8,HENSERE, ARTBRA EYSLEH 22

A5 = 4.76 | 31.28 | 45.99 | 7E8E, B, kik oA, R IR !
A6=4.22| 35.49 | 52.20 | scuhim, gL, dE, 5 e 28

A7 =3.93 | 39.43 | 67.98 | pRLrIRIG Y, BE AR i, BREE AR O B, B e 20

A8 =3.59 | 43.01 | 63.26 | Ku@ka, TERMBEEE, PEHILBRA 23

A9 = 3.41 | 44.43 | 68.27 | FLEE, 8k, b, Sy aa 8

A10 =3.01 | 49.43 | 72.70 | #8,R8%, 5k LigEE &, 400 10

Al =12.71| 52.14| 76.68 | mmigma ., NLTEERE 9
Al2=2.52 | 54.67 | 80.39| Ema.AHE 11

12 | A1=10.36 | 10.36 | 20.32 | BELB,RER,BERELE, HEREEKRENREE,/ MXE, | 20

IR, A i, FRR R

A2 = 4.57 | 14.93 | 29.27 | R&TES, BEAREA,BHEERTEH 24

A3 =4.06 | 18.99 | 37.24 | FAMEEKEA,EENERA,FESHE 22

A4 =3.48 | 22.48 | 44.07 | e, FREEEA, PEMILBREEYWLE S 26

A5 =2.93| 25.40 | 49.81 | HW.FTREBESE 27
A6=2.69 | 28.09 | 55.09 | it LEAEEE 12

A7 =2.60 | 30.69 | 60.18 | HUE, s A.KLEEE 23

A8 =2.42 | 33.11| 64.92 | gk, HEMEE, KBS 1
A9=12.27 | 35.38| 69.37 | K&, E 6

A10 = 1.90 | 37.28 | 73.10 | Z£8548,%% 8
All=1.67 | 38.95| 76.38 | /h&m, syl 7
212 =1.50| 40.45| 79.32 | EAAEL.8 29
A13=1.46 | 41.92 | 82.19 | BAEKHM 28
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2 1992—1993 £ NED % R DRAFIRER
1h
A E RS | BIEME | RFE R % & " s
By ®# @& | R B| X
2 Al = 3.57 3.57 ) 19.81 | #.kKAE, FREEHEA 6
A2=3.14 6.71 37.27 | EEFERESR.ABTE 11
A3 = 2.46 9.17 | 50.96 | B A#E,IEHS 16
A4 =1.97 | 11.14{ 61.89 | FEFEG.GHEH, GVWL S 25
A5 =1.60 | 12.74 | 70.79 | Wi EA,.EHAa.FRERS 17
A6=1.54 | 14.28 | 79.32 | F.&m 18
A7=1.11| 15.39 | 85.49 | R#,8% 1 4
5—6 | Al=6.91 6.91 | 16.06 | HiffiiksR, R, BEEMEA B WEA, D EHILBEA . 8Y 2
LE R '
AZ=4.79 | 11.70 | 27.20 | N5 FECSE A, )k 1
A3 =4.04| 15.73 1 36.59 | HHUNDT ,REBEE,WREE, MR 29
Ad=3.74| 19.47 | 45.28 | Komm, dees, bk 6
A5 = 3,01 | 22.48 | 52.28 | #&,i5HT8k 25
A6 =12.68 | 25.16 | 58.52| &%, Ewmé 4
A7 =2.53 ] 27.69 | 64.40 | Kipag,OrEE 7
A8 =1.95| 29.64 | 68.93 | #E,¥ETeg 1
A9 =1.82| 31.46 | 73.16 | &8, 10
Al0=1.62| 33.08 | 76.92 | FRESEH 9
All=1.51| 34.59| 80.43 | Emigsms 7
8 | Al=11.18 | 11.18 | 20.33 | SR, 00,65, , & R 7ol B R 1
A2=17.10 [ 18.28 | 33.24 | FHE/ DT iGsEs, del, KB B E, HEELEM 6
A3 =6.48 | 24.76 | 45.02 | g, A8, W LR EY = RSk, REUR T b, B AR 8t 29
A4=15.51 30.27 | 55.03 | &80, WEME, S NEA AL FREEA,BFT 13
A5 =3.73| 34,00 | 61.82 | ke, MAEEA.FREBRG . TEHIBEE.EW=28 2
Hig
A6=3.15| 37.15| 67.54¢ | hiF, FE=E,/IEHE 1
A7=12.75| 39.89 | 72.53 | chimisss,iEE R 5
A8 =12.15| 40.04 | 76.43 | ga, ke 7
A9 =2.05| 44.09 | 80.16 | Kiuy,suse 10
10 | A1=8.75 8.75 [ 14.59 | FEEND T PEER, R BARER, o AR 40 B B8 BT iR | 27
f » B AR O ol
A2 =5.88 | 14.63 | 24.39 | /N, BE A, TP T8 T, AAM £, Gy L S5 11
A3=15.40 | 20.03 | 33.39 | g, e, 850 28
24=5.02| 25.05| 41.75 | XuFREEE 23
A5 =4.35) 20.40 | 49.00 | Emifs,dks, YR Eeg, S8 0 HEe 6
A6 =3.80 | 33.20 | 55.33 | gH,s3pkm 25
A7=3.52 | 36.72 | 61.20 | @i,IK8E, FERSBEA,EART6l 29
A8 =3.20| 39.92] 66.54| @ MHE 12
A9 =12.58 | 42.50 | 70.84 | ZExus, FREEE 9
210 =2.49 | 44.99 | 74.99 | m,am, e 24
A11=2,09| 47.08 | 78.46 | R#¥ 5
A12=2.02 | 49.10 | 81.48 | &, MET& 26
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Fh, EEBRRERE B A (Neosalanxy anderssoni) FIRES Z 5l (Fugu obscurus) 9h, H 4=
BRMBEFE—KAEPHIT, A—NARRE ARE, aRBEEL, F—ERONRFEE
MRS, RAX SR ANERRABRATBETNAR NED &FE, Fiin 1982—1985 4
2 A 3B 37 fhA L, B NE— RO FRAT 6 & 9 A AfEk 82 &, HRARA
Fih 10 Fho MIBERSREBENDT 2 RRESENZE A I, 19821985 F
J4E NED ¥kt N BIA S — 2B AMCR AT 54 R, BB IRM A Fh &5 AL,20 53.70%;
B K FPEYR, 28 31.48% s R BT S B HM LS, X 14.82% , X 5#l AR HEE L BN
O ERER—BCREBES, 1995), ARBITKZE (Enchelyopus fangi), BIEFK
W& (Hexagrammos orakii) RN E (Cottiunculus gonez) M HL 3R, K %
it (Cryprocentrus filsfer), #% (Coilia ecienes), VYFIREf (Sebastes schlegeli),
Ye#l (Callionymus beniteguri), /Ns& £ (Peudosciaena polyactis), WkHgE A (Col-
dichthys lucidus), FTREEHA (Synechogobius hasta), A F 84 (Hapalogenys ni-
zens), et (Lateolabrax japonicus), $i#8 (Pampus argenteus), Bt #: (Clupanodon
puncratus), E#§ (Pagrosomus major), MLWiT & (Liparis tanakae) TN &
‘(Lophius litulon) % 14 FpAaLE R RITHIEN 2 W, H & 37 #{LAH—RK,

RIBRT SR ER P IR ST ERBOARFREAREROENL, 1982—1985 4
SENRFRHERTF 104, 5—10 AKX 15—17 4, 11 AZEZFE 4 AU 1I—-14 15
S I B0 f A 4> BUAE LT 77—83 FhAN 37—68 Rz, X EARRANATRS
AAFREPAEX O, XKHARERNEBFTEHEX (r = 08996, df = 10, p < 0.0001),
1982—1985 4F 2,5,8,10 AL A FE 45125 37, 80,77 f1 83 Ff, B5E—FHK O HILE
SRR G AMER (r = —0.1603, df =2, p>0.5); 1992—1993F 4 NMFEFEAN A
Fl % 18,43,55 1 60 Fr, Py 38.47%, 5E—~ERSBRHBRBEERR (=
0.9148, df = 2, p < 0.1), ARTFEFEK 36.02%, RHARBHWRD FERENRH
BRI RN EHE, ME—ERORBAFMPCLHEMT 8.93%, BR,AMKBSLET
BRBEEMERX (r = 09140, df =6, p < 0.001), Eﬂﬁiﬁ’ﬁ@gf AT BRI, 48
(RRBAFVNEMNSAHEEANEH, BTARTFEAIRERSINEZAREEE,
HARFRERMSWFEA BT AR R ENEANBEER,

2. TR REAHSHBBRENDEIBXR EE-ABEEREEN, BT
B RS RIR T & A FE LA R AR S B TR ARAOFRN AL R, T BB O 7 G L0
BFRERRYRIERX R AN EERFEGRE,1988), MR 1WIL,KB2 A.7 A%
— R HIETRE 1—3 ¥, 9—12 AXEHA T 20,24,25 35, 5,6, 8
BHVLENEE R 27,29, 3080 MAB O T B R K R EB W ARSI ER, 119 Fé
thi 55.46% H9 AR EEIE T REBREME 08, KERASERERRERA O T4 (E
2 5,1988), Fb X B R BREER L SRS EARIMNE A RRMEMRHHANERER
BX, Wi, HbERSREAMFTHANMEREN 6, DIIRE | SHREMNE 27 5
VR R R &, £FERRE 11 M. RXEXBUKERE, | AR REEEAKE, &2
BiEM AR NED K, 1992—1993 £ AREEREN, 2,5,8 ARE KR
AFSBIHIETLRE 6,2,1 S35,{L 10 A4 HELTRME 27 S, M & ERS



REH: BEAREEMREFERN SR BORT R 171
%3 1982—1985 % NED ¥¥l) Q BHirER
A F K | BEE | BHE i %
< * h X
5y HIEHE B B| (@ # E
1 [ AL=17.78 | 17.78 | 59.27 | 3,4,6,758,9,10,11,12,15,16,17,18,22,23,24,25,28| B #8 ¥ = &
A2 =12.76 | 20.54 | 68.48 | 19,20 R i
A3 =12.13 | 22.67 | 75.58 | 27,30 ya i3
Ad=1.80 | 24.47 | 81.57 | 1,2 fL i
2 [ Al=18.70 | 18.70 | 62.34 | 1,2,11,12,14,16,20525,28,30 R 5
A2 =4.88 | 23.59 | 78.62 | 3,4,5,6,7,8,9,10,15,17,18,21 Ol E A
A3=1.79 ] 25.37 | 84.58 |22 FREHKEG
3 | A1=19.13] 19.13 | 63.78 | 1,2,455,6,7,8,11,15,16,17,21,22,24 2B EA
A2 =4.42 | 23.55| 78.52 | 12,14,23,27,28,30 R %
A3 =1.67 | 25.22 | 84.07 | 3,9,29 X #® A
4 {Al=16.48 | 16.48 | 54.94 | 8,9,11,12,13,15,16,17,18,19,20,21,22,23,28 B iEE A
A2 =12.89 | 19.38 | 64.59 | 1,2,4 R i
A3 =2.66| 22.03| 73.45]| 27,30 4 fitg
A4 =1.69| 23.72) 79.08 | 14,26,29 H W a4 E 8
A5 =1.35| 25.07 | 83.58 | 10 NeEFREBRA
5 | Al=13.32 | 13.32 ] 44.40 | 3,6,7,8,9,10,12,13,17,18,24,25,27 3
A2=7.14| 20.46 | 68.21 | 1,4,14,15,16,21 EHAEES
A3 =12.46 | 22.92 | 76.40 | 22,23,26 % il
Ad = 1.52{ 24.44 | 81.47 | 2,19 7N = h:
6 | Al=13.79] 13.79 | 45.97 | 3,4,6,7,8,9,10,11,12,17,18,19,20,23,24 2
A2 =5.69| 19.48 | 64.92 | 1,2,14,15,22 # 0
A3 =12.47 | 21.94] 73.14 | 16,26,30 BY 4 E B
Ad=1.83 | 23.77 | 79.24 | 25,27 & 8 O T ff
A5 =1.28 | 25.05| 83.50 |5 B EA
7 |At=10.66| 10.66 | 35.52 | 3,6,7,8,9,12,17,18,19,20,25,28 3
A2=16.23| 16.89 | 56.29 | 1,2,4,15,21,22 A R}
A3 =4.41 21.29 | 70.98 | 24,26,27,29,30 MK R2EAH
At =2.63| 23.92| 79.73 | 5,14,16,23 #* |
A5 =1.80| 25.71 | 85.72 [ 10,11 B oA T B
8§ | Al=12.27| 12.27 | 40.90 | 3,4,5,7,9,10,14,17,19,21,23,24 % 3
A2=5.211| 17.48 | 58.27 | 11,18,20,25,26 B A 5 &
A3 =3.14| 20.62 | 68.74 | 1,15,16,22 EHMEEA
A4 =2.83| 23.45| 78.18 | 27,29,30 b= 5
A5 =1.74 | 25.20 | 83.99 |2 N E A
9 Al =9.41 9.41 | 31.38 | 1,4,5,7,17,26,29 #* 4
A2=5.56 | 14.97 | 49.91 | 10,12,18,20,22,25 N O f
A3 =3.26| 18.24 | 60.79 | 14,15,16,23 L]
A4 =2.37| 20.61| 68.69]3,9 2
A5 =2.01] 22.62| 75.40 ] 19,28 7 %
A6 =1.66 | 24.28 | 80.93| 2,13 OB OB e
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#E3
A X R 4 | BIEE | RFE R &
& # b/ X
# ¥ IEHE (R B (9% A
10 Al =7.47 7.47 | 24.92 | 5,14,18,22,23,26 # 1
A2 =75.89| 13.36 | 44.55 | 657511,19,20,25 WEREM
A3 =3.47 | 16.83] 56.10 | 1,16,17 ROmEA
A4 =12.96| 19.79 | 65.97 | 12,13,24 BEMEE
A5 =12.59 | 22.38 | 74.59 | 27,29,30 VAT
A6 =1.47 | 23.84 | 79.48 { 9,10 % )
A7=1.29| 25.14| 83.80 | 3,8 5
11 | Al=12.38 | 12.38 | 41.27 | 1,2,35457,9,11,12,13,15,16,17,21,25 B e B £
A2=15.39| 17.77 | 59.24 | 6,8,10,20,27,28 ’ 1
A3 =4.27 | 22.04 | 73.47|5,22,30 Wk E S
A4 =12.90 | 24.94 | 83.13 | 18,23,24 % 40
12 | A1 =15.90] 15.90 | 53.00 | 2,3,456,758,9,10,11,15,19,21,25,30 B
A2 =15.34 | 21.24 | 70.79 | 20,24,27,28 R 5
A3-=2.28 | 23.52| 78.40 | 5,16,23,26 B 4T 85
A4 =1.60 | 25.12 | 83.74 | 12,13,17 Wk igE A
g4 1992—1993 5 NED BHH Q BERFLHITER
A 0% KiTHE | B2 ® &
R % ¥ ®
# FHIER B (%) & F
2 Al =8.67 8.67 | 54.19 | 17,6,18,11,16,10,12 WLt
A2 =3.02| 11.69| 73.09 | 27,23,19,24,25 REREHE
23 =2.50 | 14.19 | 88.71 | 8,4,7 R 8%
5—6 | Al =16.62 | 16.62 | 66.47 | 23,7,1651053,26,6,28,24,9,11,18,8,19,1,25,17 88
A2 =3.23| 19.85| 79.39 | 5,2,15,4 #% #
A3=1.75| 21.59 | 86.33 | 30,29 o s
8 Al =7.72 7.72 | 35.08 | 7,12,3,8,4,25,6 81
A2 =5.83| 13.55 | 61.58 { 15,16,17,9,23 N &
A3 =12.62 16.16 | 73.47 | 11,19 N oW o
A4 =1.93] 18.09 | 82.22 | 1,2,26 kiR
10 Al =17.81 7.81 | 33.94 | 6,26 o3 =
A2 =4.17 | 11.97 | 52.06 | 7525,17,3,19 #2
A3=3.45| 15.42| 67.06 | 5,2,8,12,4 kg
A4=2.07| 17.49 | 76.06 | 9,16 RERES
A5 =1.68 | 19.18 | 83.38 | 11,29 N B A

PR HOG L, 3B T RE AN SR, S EHR . REZRSBEEHARRLES
VX IE] NED B 5 H1E, "I B KRR 20 3 MEPR, BISEME (23—30 S3E),
ILARE (1,3,4 T 6—9 SHDMEh g —is bl (10—23 Sk),

S.UREEER NED HAKRR LoOWEAFERALER NED M E 2%
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% A(E . TH,E—ERSEAFLRANSEASFEHRELLE 11—4 ARE,RET
B 18 AR KT 9—10 ARSI, D14 6—7 vk, BRELFE BTN E—ERIHRE
Yo FEH— F M LR HIAMEK P, Btk REHE =K (DBBILRE BT,
35 NS RN B  TED BO K BB 4 K3k, B 3,4,6,7,8,9,10,13,17,18,19,22,23,24,27 &5
215 ¥h; ()ITRE 1,2 SHEMBIEE 15,16,21 SINTRRX U R E BN 11,12,20,
25,28, 30 B¥; (3) ffE 5,14,26,29 S, XERBHRBEAUNS FlkREESHE
HE, MEEKE. RERKESER, BEREN NED HARBHLRARELHR. 5
1992—1993 £ HE A AEYRELL (£ 4), 2,5, 8, 10 § NED LUK AMRAR
SR1%20% ,76.92% ,23.08% F116.67% , EAEZARBENEIRSREEMEAMRE
B

1992—1993 E/ERE - FRMARFEXWER S HRBE 2 AREREL R B 1
3—10 Sk, BHIGER 15, 21 SUERBIS N 17, 18 S¥E% 12 MISENK NED 1
R, BE%EERRERDORESHILE 20 m EREVTHEEKEOT R, HEERIA
FhRW R RERERE DB, 47 BRSO BRI RE 1,2, 4 SHREEE 14,
15,16,21,22 S NED B 34ilX, — BIREE T I, bt = s fa P Rl A R KXo

4 BBYRAREFHIRMGE 19821985 FHIRMBEALELE 1,3,4,11,
12 AABE—ERSRE AR, 2 ARy REFTRE, 5—7 ARERNIERAZH > mE IS
fh,8—10 AR EMBAE—ER AR, Rt I, B REEN NED S3HRFIE
FEZULE 4 FAFIRE L, T/NEE, AVALES.EAREA BADE AEEAS
5 MEREMAr. obh, LR L. FRESRA.RRA Al L7 BlRRaEl—4
RO BE=2H RS, REDEE, HEE. 5% RERE R RME# HE% 6 fiAaTE
6—10 ARG BEBRFRREM. 76 1992—1993 FHyiHEHR, 2 AGMkiBEA, 5
H. 8 A ERRAE — Rk, BARE T X RS F a2 =R B RFE, 10 A
NP EART 10 SERTHOSR AN, 72 1982—1985 SF i iR AR AA R, Bk ER
R FIHELL T IR B, RE H 1985 £ T st LU IE NS B/ LS RIRA P
LIS KRR T A 2K 45 3 %30T 30 9 20 A0 VR RO B L (L2 S R e OSB AL LA
YEE SR T ERREERARRENT R, DHRRNSTEREN, BROROIEA
RBEEEHEK R PIER S, HRERE ZRFTRANEALHE KM, REF, 7~
BREN/NTASAMIERNR T BEARBRENER, BEARHEKER >S4 B H
1982—1985 £E (R U AMAL AL 04 1992—1993 (Rl {0ER , RHBRETH AR ERRZIS
T EWEE (1988) MBEAORBAERHE FF 5535104 2.4 R 2.6, XA BRI &,
KPR SRR EFRENT &, RERAESREB OB EMNES,  EF FTH—
T 5o

g % X ®
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SPATIOTEMPORAL PATTERNS OF FISH COMMUNITY
IN BOHAI SEA USING FACTOR
ANALYSIS OF INDIVIDUAL
NUMBER INDICATORS*

Zhu Xinhua

(Institute of Oceanology, Chinese Academy of Sciences)

ApsTrACT

Factor analysis was used to extract the spatiotemporal patterns of the whole fish
community from NED (ecological density in number) in the inter-decade period
from 1982—1985 to 1992—1993. Analogous relationship between principal represen-
tative species and amalgamated stations for those distributions of NED has shown
dynamic trends that led to the seasonal altemation. In the same period of different
months, the more species occurred, the more the first principal representative species.
Positive relation of species number to commonalty resulted in more diversity combi-
nations in the spatial distribution. According to these patterns among the total species
number and principal representative species as well as numerous intrusions into the
specific stations, three sub-regions were defined in Laizhou Bay (from stations 23 to
30). Liaodong Bay (from stations 1, 3, 4, 6—9) as well as Bohai Bay and its middle
part (from stations 10 to 23). Among the 30 stations in the Bohai Sea, there were
18 stations to be ascribed to the first principal components of NED spatial distrib-
ution from November to April, more than those in Autumn and no station appeared
of every station to the whole months. The inter-decade data showed more species
re-occurred in spring and Japanese achovies, Engraulis japonicus, has become predo-
minant species under the prevailing fisheries ecological condition.

* Contribution No. 2389 from Institute of Oceanology, Chinese Academy of Sciences.



