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BE  RIE 1982 — 1985 FEH 1992 8 A— 1993 4 6 Al dpg il WEASERENR
B9 1090 MK BEM, SREESITNTE, ANAXRELSHESEREGSRIFNEL
BROE, G5 KR, £ 1982 — 1985 SF A RKAaREh oM, HPRBMBFENA, &
57.98%; BRKFIKZ, & 28.57%; HHEFHMEERD, & 13.45%. BELHNETEAR
HENEFEY, 10 ARERERE, K838, 2 AR{U N 378, NED fl BED BE1E9
A6y, 251%170.58 TR /Am? # 1.71t/km?; 3 H RN YEES, FEirsh s 473
B /km® #1 166.68kg/km?. fEFEA D 4 AR MAR: H9, BRESES & A/ HA
%, IRI{H SO— 1 000 AH LA, 278, SHEM—EMBEEBAXNHERERS. B
i+ NED %3 52.667T & /km?, 54 EME 97.83%; BED }719.677kg/km?, 4 90.86%.
f£ 1992 — 1993 4E ], fFE. NED # BED 5+ 5] T B 38.66%. 35.46% #146.10%; %
LR E MRS, NED & 51.97%, BED 5 38.49%. #iM e KREHENER (ISTR
5 0.8105), IHEFFEBEEKGEE.
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X. &5 TKRESHRFARFAH, $eKkSESRZECHD BT HhEER M R =
BENER. Mot, FREKEARBESWIE, RHRR—KERFMPEEFAL
AR E HEAFE R LB T B8 1+ 0 F (Ross et al., 1994), A& FEHITHR 10
FERBEARENEA, FRARSHHX RIS, /RPN SEERESR N,
DI R A YR E A S W S B LI AEE s S 2 RSB SR HLH .
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7K R BT T B MK T B BT AL R AT M L YRR R AR, P EBEBE
ERRFITILREBRTE S AEXAY SHREAEE CRRRE, 1988; BLHSE,

* HERNLBEBETA, 85-14-02-03 5. RE%, B, HET 19574 10 A, ML, AFER.
ARRFAERTEA. PREFRAMBARHBERTR, HELTFLRBHERER,; ERigER, ZH
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1990); B EAFREDI R B R IBK B, FEMFREBENIEN &
SEHREMEREERE - BRENRIIRRTH SISl RERHEESERE. &
X B —BIE B R BT, MR si/ b B A BEREER S THSIEMN A LR
2, BYRHER /BT, B0 (L R ot K T I A5 ) 1 Y S B A Akl 2 R L T 4R T
R, LRSI SBRERE B g/h, SR TATMSHEIE L.
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Tab.1 Gear parameters used in ecological sampling in the Bohai Sea

. BN EF=] 3 ZaliiEd IS - ()] i
(Hp) (m) (m) () (mm) (mm) (n/h)

1982 — 1983" 185 8.0 22.6 I 740 63 20 2.60
1982 — 19832 200 5—6 ? 1 660 63 20 2.00
1984 — 1985 185 6.0 22.6 1 740 63 20 2.60
1992 — 1993 185 6.0 25.0 1 740 63 20 2.60

1) PEBEREEPIRK, 2) PEAPFREHRRAEK=HRHR.

FRBAE A AL AN ESBER (R DXMBERESHE W, A3CRAN
WA TE:, #1982 — 1985 FREIPTEHCEM 1 — 12 A0ANFEREHHT (B 1),
1992 — 1993 R AERR AN RIIT K 25 MEF, B—HFEAN 2 469.53km?.
B—REHARKRITE, M X NZE A #RRECRCE B TIRCEY, B4 B/
(M- h); YRR ER S MERFIXRRE, RO g/AM - h). X
BARMIMMEE (ERHNE, EEARSME, AN SEFRAE SO BRI A
BB, AYEREKR TSRS, RARRTESAaMESER, HMEEESE
E (NED, 10° B /Am>) A BRAESHEE (BED, kg/km?) CREBE, 1994),
2 ZR
2.1 HIBEAHEXRES  ALGHEA, UREM1I9F, RE2H14H S50H
87 (£2). Kb, UBBBMHEES, 217836 R 435 @ E. 8 HMEER
Bz, TEGEREHERD, SHA—B—RB—f (RKEFE, 1987). £UERNH
WaXYHEEERERK AR P, KERS (19558 ICRBBAAE 116 F, HEH
(1965) & HicH 74 F;, HBIRSE (1993 )IRiE 156 Fr. ACFHBHER, RS2
ARLISN, BiCR THE (Raja kenogjei). 8 (Raja chinesis). # REL (Dasyatis
navarrae). H 8L ( Dasyatis akajei). ¥ B % ( Decapterus maruadsi). KN H#
(Hexagrammos elongata). ¥4 1 ( Salanx longianalis) M1 E B &H 8 ( Cynoglossus
purpureomaculatus )% 8 ¥, ¥ EAYRH BN X 164 B, 11982 — 1993 F )i
FH 119 Mk, UREM (WT)REES, & 69 F, £ 57.98%; BRAM(WW)
CRZ, 34F, & 28.57%:; RIRM (CT)&D, it 16, H2MAMA 13.45%. 5K
ERE. RENEEAENEDRSHEESHHERE, HEERRARXYRHERL. Wik
BB R AEX, EmFER RN TFERTEXAYX R, R T ®REE
FBRKYE, SR SRR BGHFR AN S 4 % 18 X 4 K #F (Ekman, 1953), SHE®EKX
ERXRAAIFEALE, 119 HayRETRER, MERE. HAE, BEiE BE
PR AT Bk B B A R 510 109, 91, 70, 32 FI8 ff, RUIMIEBEERES
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Fig.1 A map of the Bohai Sea showing the adjusted quadrats

R X KRR AT, HERHEXKRETH,

2.2 BESHUSAEEREHEBTE B TFaXPrEaMrEEsSEmEENER £
XEXEFE. NED #1 BED fE N R AL BREMB N ZE ST, 119 FHan -
NED 1 BED 4y%| 4 53.834 #1 792.048, WEBEMAYE D H R 416,137 x 10" BH
6 122.531 x 10%kg (£ 3). 90 TR 4 MKKFAE, KB 73 M, FXYNED H
BED 4} %1% 34.744 #1 426. 931, HEFE B M A Y & 4 5] h 268. 571 x 10" B M
330.177 x 10%kg. BEELESIEPR 3 T B 38.66%. 35.46% F146.10%. AW, L4
EPHEBMTRENR, £ZAMKRARFLE MELoRAFMEKNETHE
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Tab. 2 Distribution of species diversity of fishes in systematic order in Bohai Sea
H (Order) B (Family) B (Genus) # (Species )
HEZH (Carcharhiniformes) 3 4 5
B H (Rajiformes) 2 2 8
#HER (Clupeiformes) 2 9 11
#F H (Salmoniformes ) 1 2 2
TR H (Myctophiformes) 1 1 1
i H (Auguilliformes ) 2 2 2
Mttt 8 (Beloniformes) 3 3 3
R H (Gasterosteiformes) 1 2 2
#HEH (Mugiliformes) 3 4 4
#i2H (Perciformes) 17 36 43
#4/Z8 (Scorpaeniformes) 7 9 11
% H (Pleuronectiformes) 4 9 14
#if1 (Tetrodontiformes) 3 3 12
# 4 E (Lophiiformes) 1 1 1
& i 14H 50 87 119
£33 DBBABELETSTEOTLSE
Tab.3 Patterns of changes in ecological density of fish community in the Bohai Sea
1982 — 1985 £ 1992 — 1993 4 EAE (%)
H |&%¥ NED BED R®HE | aM¥ NED BED R¥E | a#MP NED BED RHE
(g) (g) (g)
1139 5.157 232,720 45.13
2 |37 7.606  330.919 43.45 18 0.902 32.237 35.74 | —51.35 —88.14 —90.26 —17.74
3139 5.473  166.684 30.46
4 | 55 10.727 471.267 43.93
S | 80 42.645 1142.351 26.79 43  40.856 445.672 1091 | —46.25 —-4.20 -60.99 —59.28
6 | 77 29.085 949.508 32.65
7 | 81 62.876 1067.798 16.98
8 | 77 170.576 1535.813 9.00 55 57.835 770.868 13.33 | —28.57 —66.09 —49.81 48.11
9 | 82 166.994 1708.176 10.23
10 | 83 100.479 1022.745 10.18 60 39.383 458.946 11.65 | —27.71 —60.80 —S55.13 14.44
11 | 68 27.465 460.582 16.77
12 | 51 16.925 416.009 24.58
FH(119  53.834  792.048 14.71 73 34.744 426.931 12.29 | —-38.66 —35.46 —46.10 —16.45

BAFR(10%)416.137 6122.531

268.571  3330.177

FEEKX, UREEFHRENIE, BMEYERSFER., EEKFHE— 10
H, BENLSEANK BIRME MBKR RS NN RBARE RS, B ERRY
EAEFRMKME. IHENBHETLBETSHE (r=0.8394, df=4, P<0.01),
SHEAKBREALE «=0.0005 KF L, REBFEAME (r=-0.8473), SHEEMEE
AARBFE (r=0.4271, df=11, P>0.1),
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ST M R BUR TR BGRBUR K 78 (Findley, 1978), AW EKHELH
HEAANZER S, FERDAARME (B 2), REMBEM BED HEBEMEL
HAERKE 2, r&z&muug;m& NED. BED BAHBEA—B, FF4— 5 A
¥, £ 8 AMBBIBESE, RERETHE, A5 -RHEAERRG, 10 AhYFHEE,
K83 F 2 A, {(Uh 37 #. NEDIK. M43 % 3 A6/ 5473 F18 A
170.576; BED Wi£E 3 AH1 9 B4y, 251K 166,684 1708.176. X RhASALER- HIT4S
FRENEHBANSTES, RS T FEEGRBTERENERER .

1 3 5 7 9 1 =3 5 7 9 1
A B

M2 AFREREKZEMH. NED M BED HNEYW RS

Fig.2 Analysis of periodic trends in species numbers, NED and BED of fish
community related to different temperature-adapted components

2.3 (EHFAS  Pinaka (1971)32 HEAHEXNEEEHE (Index of Relative Impo-
rtance, IRI), S&&MRRMEN MR, APBHARAMERFEREEE, S/ ZHNA
FREFEESHHE LR NPIR D GRRE, 1988; REHE, 1994). EEBHA
KF 1000 B, B KBE9E IRk &8 (Setipinna taty). TBEEMEE (Collichthys
nivealus). % (Engraulis japonicus)f/N#E i (Pseudosciaena polyactis)% 4 #, /T 10
PITFH WA R, 50— 1 000 K% BE, SHEM -RERIEZAHRT (F4),
HEBit NED 3 52.667, L4 EafEA 97.8343%; BED } 719.677, i 90.8644%.
B4% 1992 — 1993 FEHKAE, 8 W EFAREMREF, NED M BED (5 51.97% A
38.49%; HRE#EEA/ A, FHESHBESEGRESE 14 CEEM, HK, @
B E— TR,
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Tab.4 Important components of fish community in the Bohai Sea
based on investigated data from 1982 to 1993

# 5 KE 1982 — 1985 1992 — 1993 £
N%) B(%) F IRl [M%) B(%) F IRI

X8 Raja pulchra CT |[0.0124 3.2410 9 224.01 | 0.01 0.01 3 1.43
FL#E Raja porosa WT | 0.3039 7.2506 12 755.45 | 0.28 5.48 4  575.88
HBNET Sardinella zunasi WW | 2.0254 0.8832 7 169.67 | 0.97 0.85 3  136.30
BE#E Clupanodon punctatus WW [ 1.0548 2.1104 9 237.39 [ 2.58 8.00 3  793.25
8 Engraulis japonicus WT |13.1446 5.6974 11 1727.18 [51.97 38.49 3 6784.63
WEEM Thrissa kammalensis WW | 1.8516 0.8038 7 15490 { 690 4.42 3 849.41
W Setipinna taty WW [31.4274 16.4589 9 3591.47 | 9.99 11.42 3 1606.08
R Coilia mystus WW | 4.8354 1.8660 12 670.14 | 0.04 0.03 4 6.52
¥ Liza haematocheila WT | 0.0191 2.1016 9 159.05 | 0.00 0.18 2 8.83
k8 Lateolabrax japonicus WT | 0.1737 7.4908 12 766.45 | 0.0 5.48 4 549.21
H&KZH Apogonichthys lineatus WW | 1.2147 0.2735 8  99.21 | 2.59 0.37 2 147.83
BN Johnius belengeri WW {09785 0.6073 9 118.94 [ 1.72 0.70 3  181.58
#hfh Nibea albiflora WT | 0.4267 0.5540 10 81.73 | 0.04 0.05 2 4.33
Hi4 Argyrosonus argentatus WW | 0.6347 1.0943 9 129.68 [ 1.83 1.55 3 253.38
W2 th Miichthys miiuy WT | 0.0418 0.7668 9  60.65 | 0.00 0.03 1 0.85
/N Pseudosciaena polyactis WT [10.7707 8.4107 9 1438.61 }11.54 8.14 3 1475.93
Wk Collichthys lucidus WT | 2.1862 2.3408 12 452.70 | 431 4.08 4  838.81
BWMBEA Collichthys niveatus WT | 7.4774 4.3342 12 2181.16 | 1.70 0.85 2  127.27
HE¥ Pagrosomus major WT | 0.5711 0.9682 6  76.97 | — - — —

K484 Enchelyopus elongatus CT |0.1883 0.551512  73.98 | 0.17 0.68 4 84.53
INHEEL Eupleurogranwus muticus WW | 0.3295 0.2888 10  51.53 | 0.73 0.71 3  107.42
B A DE Sconbermorus niphonius WT | 1.8564 5.9199 7 453.62 | 0.05 041 3 34.69
e Panpus argenteus WW | 1.1271 3.3105 9 332.82 | 0.18 0.55 3 54.77
F b K0 Chaeturichthys stigmatias WT | 0.6202 0.3563 12 97.65 | 0.55 0.35 4 90.19
N K e % L Chaeturichthys hexanema |WT 0.6991 0.2763 12 97.54 | 0.15 0.08 3 17.51
W Paralichthys olivaceus WT | 0.0911 2.3602 12 245.13 | 0.00 0.22 2 10.99
i) ¥ 5B Pseudopleuronectes yokohamae|CT 0.0883 1.5237 12 161.20 | 0.01 0.18 4 18.43
WY EB Cynoglossus (A.) joyneri WT | 3.4622 3.2051 12 666.73 | 0.81 096 4  176.54
EWES Cynoglossus (A.) semilaevis WT | 0.0429 3.4610 {2 350.39 | 0.02 0.91 3 69.63
SRMEDEM Navodon septentrionalis WW i 0.1168 1.5263 7 95.85 [ 0.08 0.82 3 67.37
BEK 8 Fugu flavidus WT | 0.0623 0.8313 9  67.02 | 0.00 0.04 1 111

T FF N, BH FARF NED, BED WIE /LA B 2,

3 e E%E

3.1 HWHEMAHGTE EEFEAXHEEN, BTPRSGENHTL 2 NN
EEYE, SEANELEHMARF RS RSEEHE, Grange (1979)7EH 5 Manukau
BRI ARRH AL YRR, R H% 84 % (Community Score, CS), AACS 5
BOK AT 6485 Lot 25% MR RS R, Tyler (1971) 48 th oy b BUH & & R =2 1Y
WA (Regulars: HBAKKT 91 H ). FWHF (Seasonals: 5— 8 HK)F{E LM
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Tab.5 Analysis of variance in index of species turnover rates of fish community

FEXRBE HHRE BHETTH ¥y F P
§s¥r-c) 4 0.2276 0.0569 14.04 0.0277
AEE (%) 1 0.0158 0.0158 3.91 0.1424
BEE(EEAM) 3 0.2118 0.0706 17.42 0.0211
®E (F18]) 3 0.0122 0.0041
A 7 0.2398

(Occasionals: 1 — 4 HR)MIRAE. HBIARAE, MNENGHERRMTERY, GAXBEEAN
R, EVRAERFMOR N 42, 36, 41 Fr, BI=HRMHGEAER, SEBGNE
KBIFR S A L CREEE, 1994), DREFHEHTEERNAE. BR, MU EIrE
{GRE T T RIRERAEFFME—EENEEN, MARTESEESFER, NEE
YR ESEEMZR T H IR RERE MRS, AU RFELREESE G
PREBES, WiEHEREZAMNREEET2mMLAL,

3.2 BESHRBEERRENE BESHTSEENRESETIRBEE AR R EE
HS B EERR. FOERSY, BRENEATEENAG TY M KBFERMEEHE,
AFEA A 2SR BE E AAE AO BE FHE A R M R B R R L R A 4y
METFHEBEMENES, BERBEAEMNAG THERE B HIRE (May,
1984), AT B9 #b A 5 RIEH (Index of Species Turnover Rates, ISTR) (Ross et
al., 1994), IR ¥BALBRESTRHRENE. DISTR IF, RARBERZ R,
WRISTR X 1, WHABET L REE. %1982 — 1985 FR TR IR, #igma%
BEE Ay lel et S (ISTR 4 0.8105), *F 1982— 1992 4E#P% 10 48] 4 NFFE A
WRHTHER, KUR—F B8 ISTR A 0.6792; J5—HTHIH 0.5902, WiWiEE &%k

BEEM RS R A FHE RN EE,

NEEHEEWET MR EN, R ANOVA ik, XL M4 2,5,8,10
A ISTRAENEE T Z /(K S). GREY, FHEHGEANLHE, W46
B ZEE AR RAERTA XA TE, MAMEREE, AXBEREHERICLEMAX
HERR. K5 XRE.

2 £ X K
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STUDY ON CHARACTERISTICS OF FISH COMMUNITY
STRUCTURE IN BOHAI SEA

Zhu Xinhua, Yang Jiming, Tang Qisheng*

(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)
* (Yellow Sea Fisheries Research Institute, The Chinese Academy of Fisheries. Sciences, Qingdao 266071)

Abstract Study on the characteristics of fish community structure;, based on da-
ta from quantitative survey of 1090 hauls by means of demersal trawls during
1982 to 1985 and 1992 to 1993 in the Bohai Sea, showed that 119 fishes form
the community units belong to a part of the Yellow Sea system and are comprised
of warm-temperate ( 57. 98% ), and warm-water ( 28. 57% ) and cold-temperate
(13.45% ) species. The community diversity integrated indexes, such as species
number, NED and BED, were single cycle seasonal fluctuations with maximum
species number of 83 in October, minimum of 37 in February. The minimum of
NED and BED were 5 473 individuals and 166. 68 kilogram per square meter,
maximum of 170.58 x 10° individuals and 1.71 tons per square meter, respectively.
With regard to the index of relative importance ( IRI) ( Pianka, 1971), four
species, halfmouthed anchovies, Setipinna taty, croakers, Collichthys niveatus,
japanese anchovies, Engraulis japonicus, and small yellow croakers, Pseudosciaena
polyactics, were dominant components, and some other 27 regular components
with IRI values of 50 to 1 000, along with the 5 species above were considered as
important species in the Bohai Sea community during 1982 to 1985, comprising
97.83% in NED and 90.86% in BED. However, using of data from 1992 to
1993, japanese anchovies, Engraulis japonicus, is now predominant with 51.97%
in NED and 38.49% in BED, partly due to decline in persistence and stability of
the community..

Key words Fish community Enhanced waters Bohai Sea



