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HNARBEBREXFEENZED
S BHIFERR
kk% 9 % A # AKE

(P R B R BT ST T )

HUETHABRRFABANRK, BROUREBRYE, SEEEEAEMHIER,
HWIEE T 8 0 MBEKBEREFHEN=RGNE NG, R, BREFRER
Wi ARAL, b AR SR BRI K BE R L B A R R Bl A SRS RAL TS IR MWK, B3
THBRKMERIRKFER, HREH, B0 RBEEBNESHETE, BEHEY
mEIENE, NEEBLEVREDSRETFEE REX, 195 FEE%, 1995; ik
HHZ, 1989; Yang eral., 1993), 7EIT EM 20EHN, HFEHRARYE HfTiE LK
WABAESHEMBFRE G EA, REE (1996, 1998) & Ek 20 42 80—90 FF R
BEAT B0 T WK B 2 G R X i 0 fR B VR RO BT S M R AT T IR F AT, IR ENE 3B m
HEBEEIRARESER. 2 X4 U AT REHEXARME, LA 1982—1985
EHEAERERN SRR, EAMARNORSEKBAXBELSTEELHE
F; #5420t 0 FERMy LLEAATR, SMEYRENHATK, DEESHRE
Ak B v R AR AE

—. MRS

7 3CET R YR £ B R B 3E 20 FFRIF A Y B O RAR AN EE (B D: (1)
1982—1983 E P AR EEM AT SRR BV RESESFRESRE,
1984—1985 4E P HA ¥ IS MR R BANILREEE T SMEREFE ZHAEX GG
2 (2) 1992—1993 4 E AL R AT, BBKIR, HREFERE, BR
BERE - BEFRIILRAENSERIVERERAESYERRR. EFRKE, %
AEMNREAESSE (1996) HREMAENE ., MNEE, URESEERIT T

HEZRERERAREESE (199) MITEFTE, HREER T I HE
Statistica 5.0 F1 SPSS 10.0 %8 44 A BUE .

BREEHARAERRBEHE 95,
B “HE” BEEHWE, KE952-S1424 5,
6
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1. BEERK

Wit 1982—1985 M A E BT R T, HRER: dRAL 14 M. RE IS
HSof, K, " HLRENAERMOEE, WERKBBESEWTHEERR
(REHESE, 1996; HEAWSE, 1993), Y= E S AMEFESHFERWBRMER,
HI O EEBEENENEEALEWEITHN B2, dBEAMN. BEMMREMS
REEYIARAMR. UEIFHRXAREKA G, 66 FBEF, NVED (MEBAESERE) M
BED (EBAZHEE) 45K 31.5 F RB/kn #1 455.98kg/km®, 4+ 9 & & 8 A 245
52.28% M1 57.06% , V¥ MAE RN 14.48g; 34 FHER/K A, NED # BED 4+ 5K 28.49
FR/km® F1 294.546kg/kmn®, 5 & FA KA 47.29% F1 36.86%, HEHNAER W
10.34g; WIRFHE BB/, N 14 F, NED 1 BED 435K 0.26 F B/km® #1 48.61 kg/
km?, A @A 0.43%F6.08%, FIMEE RN 186.96g, BIULAT WL, B 1 & 4F
EEMERTERA N, BE3YHEN —BEE A, BREA S S, B
B ER AR RMEE D, MK,

2. ZTEWK

114 Fpa 2y 5 H -3 NED #1 BED 4 14 60.25 F B /kn F1 799. 141kg/ ke, i
X NED #1 BED FIEYE R UPGA BRIREEB R0 t, ARBEENTAZHL-BULE
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B2 BWNOBEBRELESTEENZTIRE (1982—1985 )
a.NED; b.BED

ZAB2BEMERAESR L, VED EPAAMA, F—10 ALAKERE,
HAb B 034 FEAEKFE (B 3); BED HIXIELEHERR T Bk BAMMBE (5—6 A)
MR (8—10 B) XEMARESZRMNES, H—FE, UFPHMERDNER
WEAZSIMBRERRIRT EARE, B1-3ANEEXETEARRBREMNSE, WE
# (Raja pulchra ). 48 8L Wi F 0 ( Liparis tanakae ). ¥ W) ¥ % 8 ( Pseudopleuronectes
yokohama ) %, VLR BERHER L, M & (Raya porosa). R (Coilia mystus). 8
(Liza haematocheila ) . B %8 4§ B 8 ( Collichthys niveatus ) 1485 W) 41 % #8 ( Cynoglossus
joyneri) & FERST, 8—10 A VFHMERNMETHAMA GRIERBEY, HFEEHR
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B3 1982—198S fE Al AKMR AT EE MNP MEBRNE A B1L

3. Z84H

H8—10 ARBE S A 11 HZEEF 7 A% BHARANFERARHEE 17 4
git R i, SR EH, EASH 103 #a@a3h, NED M BED F¥1453 51k 24.741
FB/km® F1 560.293kg/km®, MK TFEELHENERE, /£ NED Gt BRI A (M
4a), HEW 1, 8 KX . WP S, 11 KA NED B T 40 TR/kn?; HRMB 13—17 K&
ik, {8 2.735—22.632 T B/ki®; #EIEH 2, 3 XAEEEKN 6, 7 XEERIFEIK,
BED (7518315 5 NED #, BT MGk X HEERERXEEE (K 4b),
7E 8—10 AW B AN, 96 Fhfa ) NED F1BED 4 54 166.733 F & /km® il 1515.637kg/
km?, S5RFFIMELE, MEEOEK 176, £YR FF89.66% ., HEAEATEMSNE
Sk, NED BBEN FHB B SHE R G40 2—4 X, KEEEEH DMLY
ATGHHE, DSEMBRARMBERK (B 4c); BED W FEAHR IR G P 4,
5 XEE, VB EA 3345.605kg/km’, HMXKBEES GRS (B 4d), Hika
W, B O RAPIEE IS ARBEE S MM AS, UBERHABENEESE S
AR, EIRMIE . BEEANEERRE I B KEN, MEZAHTERDOAR
A E g, SEMBAEY R TEES.
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4. KB

W R BRI TR A SO H B B 1K (Fausch et al., 19905 Ross
et al., 1994), H YR IL A5 5 BEVE R 4 B xR SRR (L MM R, HIEH B
St BRHE 035 T FE I BE IR R 8, R K A A L LSO R SRR A0 of R SR R
R, HIUREEF ., FRRSE (1992) %&HwRER SHEA LR 5% iR B HEE LS
BEA FIZSEMERER, A B IHETRANEED . HWES (1981) REBELHL
KT 20% B R AR R, SE O AN REMERER, 45 HNOHRNE
AR S, SRR EERER (IR SR EMEAR. BN EY
B BEE SR

EE A W E, UK NED #1 BED ¥, L4 IRI X F 1000 MArdE, HAESR. &
oY Nt BENEASAMERRER; LRI AT 5001000 AFLEE . R, 1K
B B EAREWOETHRESHNEEMN (K1), EREMEHNT, B3 MIUEH
94 A, {HH NED #BED BIHLBI ¥ KT 5%, Hi LI EE A% AR, mBEHExE
iy NED WHIR S, BAeFEHmm, SRS R F, UL 4FREFE NED f
BED 4y 5l &5 S AR 72.31% F134.96% ; S FPE SR NED # BED 45145 B A4S
R 12.88% 1 20.51%; LI b 9 Ry NED R BED 3t 5 R AESFEE W 85.19% M
55.47% , B4, IRI AT 100—500 B9 14 Fhfa2&, NED # BED 41 515 10.59%
31.86% ; IRI /T 10—100 HIH 6 Fita2k, NED H BED 55| i S4B EER 1.79% M
3.75%; HAx 85 M Hy IRI KT 50, H NED FIBED 43515 2.42% F18.92% , &
OXKERAS. B, MM EEMKEN S8R ORGSR aRHERA
FEHIEA .

F1 RHURAMBSWRAOBXFRABMEN

%

% NED /% BED/% /A IRI

W bngrauds joponicus 825 5.0 5 e
B Setipinna taty 30.73 15.82 9 3491.21
N8 Pseudosciaena polyactis 11.24 8.40 9 1472.16
BN B Collichthys nivealus 22.08 5.55 12 2763.79
FLEE Raja porosa ’ 0.20 4.81 12 500.61
KEF Coilia mystus 6.65 2.68 12 932.96
B85 Lateobrax japonicus 0.52 7.60 12 812.54
ML BB Collichthys lucidus 2.87 2.72 11 512.17

HIMIEL 5 8 Cynoglossus joynert 2.64 2.71 12 534.37
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R2 EZAHAFEHSARIOSARBERBNEN

% NED/% BED/% ok IRI
/HR

88 Engraulis japonicus 24.40 9.62 15 3001 .81

H M Setipinna taty 18.94 11.15 17 3009.03

REF Coilia mystus 11.18 3.07 17 1425.41

® £S5 Lateobrax japonicus 0.08 10.98 17 1105.86
z /N Pseudosciaena polyactis 10.43 2.47 15 1138.40
R EA Collichthys niveatus 13.58 3.78 17 1736.01

LB Rajo porosa 0.53 7.79 16 783.08

LW E 88 Cynoglossus joyneri 5.74 3.5 17 926.74

FEW Setipinna taty 35.99 21.00 17 5698.62

/INE B Pseudosciaena polyactis 11.60 14.97 17 2657.25

B B EA Collichthys niveatus 25.88 7.52 8 1571.51
2 488 Pampus argenteus 1.9 9.13 17 1111.44
Bk W BB Collichthys lucidus 3.49 4.46 12 560.97

B A B8 Scomberomorus niphonius 2.06 8.51 16 995.23

MNB2TAUEY: ERREY, GREAHNEEARSIEFLUEVE. L E4H
(%2, 11—7H), AFRENESHEERK, HEAMHKERL, L6, ZEFMN
BHA,; £ EFE NED 1 BED £itdi 78.61% 1 41.08% , 8% F1 B8 3L [7] 4% & X
AR A RBEENEWISIE, B4 (k2, 8—10A) BERLFHEM LM RTZ
%, NED # BED W4 33k 35.99% 1 21%, IRI Fik 5698.62; HKEB/NHEA, IM&
BB BTN 11.61%5 4.97%; - BEEGES RS, ARXNANKE
WEFF, 41t NED F1BED 4y 313k 75.45% 1 52.61% ., Mk EAMBE S OHE2HE
BRBSGUNMEBILBRT 1%, EWEBUHKRT 4%; IRI /T 50 LLT 69 88 FF, NED
1 BED 415 1.23% #17.05% o

=, Wi EHE

1. DR EREREEYRSE

WOR-DHEMENESES, TERAERKERESEKRE, HFHEEE-F
. ke wEMAYHEAERNESSBEH L, 7E 1953199 £/ 44 15,
W RB Y R 3R ARE, 2K 1964 FHEH O W R 971.3 x
10°6m®, B 1992 AEH/K B 6 135.1 x 10°m®, SR, BWAKRS —HELHUVE
Rt RE—, 1958 I 1967 EHER Y BHYBIT 20 x 10%, B 1984 FFLIR, HFAFERLR
BRSTEARE TR, MZTRAKK. IRAFRFEERMNMER, EX/ME &
BAMAESHEET, AXYRBEEROHBES, KEFSE (195), HHE%
(1993). HREHEZ (1996) %GBT 20 H4 90 ERLIATEIE ALY LS F 0 116
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B, 108 FhFL 164 Fh, MRS 1992—1993 E B E H M A LR, #EHEH 74 M (REHE
4 1996), Yang % (1993) 0 i il 11 #a26 85 R, 34 b ¥ VA A 0T 0 £ BORE
EAAHTIE, BRI I 1982—1985 XYM ECH 114 B, BEBANEARN, X
%K I8 0 R R B B, WROK R BUK RPN TR AR, Bl An e R H
KB ( Anguilla japonica T. et S.) FIIKECE! (Acipenser bryanus) TN HICR . Y
FIEERRTERM, BELZFMAEES (Pagrosomus major) T 8 ( Trichiurus haumela )
KA AaR, WMHEBUCEE R NS R CRER%, 199), WHEM ik
B S RHA] 1T R S RETE MR SRR S R T 5 L

5 A 30 FhE A A Y BB B HL R A A Y, B I A S AR R A A A
BRI hRRMK ARG 4 R AEARRE, HNEMaRNITRERERRIK, T
FREN 1.96+1.24a, KB O ASINEELREEM BN, (5]t 150 B 40 85 X i g el A
P FVEROR L T T TE AL RIPE R, R X AR R T K B A R R 298K
Bz, WX ESREES/MEVAEMNENS. EENOKESITEBESNAES
52 Fi, (B ABE A K B A B AU AT, AT DL Y 4 A RO R BB O BETE By .

2. AOHEZTEASH MY (Homogeneity)

KEHRE (1994) YRR . BT 20 m F B LI HT IR K Sl UK 3 W) B 7K 45 A H B
SR SEYE (Heterogeneity) #4740 47, JF9ai: B ALHEAMB EEAHLE
W AEEEOT, AP REX REAERSMOME, XA R e S gt
WAENFIEMEWNAE X, NET O NED f BED {73 Bl 24 E Wil & B R — B EH,
HAEHUBERNKENA,;, KA SEESKERIELA. HREEEENTHE, KHhE
XA, KEBERFEALEN TERE. SR AREHIE, Am0X, HREER
TRABHERBEE, RHZKBNESHEAFBRARE, URX -EBHBER
A, HHIZK IR EEBAL ., BAR, M 20 AR 50 ALK A Uk 2 R EE 84y
WiE i, B AR B O MROK A R RA T B, R R B R B
HEATA, HEEEEKEREREE TR R, KBk K EE AT R (REE,
1995), ACHER A REBY], AT DK A6EETE NED 1 BED &) 7% [6] 5315 B ihik /K
M, EAEEEE. HiL, ABREEN SRS RS IZKEE SR ERRESE
BN, HXABENESALBESHEEXLRAP RS XRE,

. HEESEENRETR

AR R, B IEREX AR TR A0, A8 R EaER, 1
5 6 8 4 Y PR R AR BT . AR08 AL AN R [ I B M 68 4% i B R
BB, EHHERMSEE LT 3HE, SRBEESFENFEL, BAX
EE A SIS G B, WKE 4, SHEE M, 970N 20 th42 80 F 8 90 4

D) REW . KfE, 1986, BRBMOERARLLKMONE, 198 FHFHARERXERES L UHEL S
(AR,

2) REM . REBE, 1986, BEERFOERARNFRERDIN, 1986 FPEALRFLERELWUNE
T (WHERD.
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R, B OKSRARBEESTEDERK, UEAE2 ABEERK, MENEYRE
B 43 B EA 61.53% 71 80% , P3N R/ ii 50.82/ B T E 26.43g/ B, = Ai
500 40 80 FERMR BHAMM, WA, HES ARSHAXMERTY, HM 9844
SAEEREHN, EA 4620 WABELZW; 590 FRAPML, MEBOEK
88.81% , Y BEHEMRIK25.41%, FAME K/ h 80 ER M 27.5¢/ B T HEEBAAY
10.68¢//, ZHAHEREIE 10 m EHELUN . U ELRH, BERBRESEREORE,
IR E A RR G DR, KB YRR REEZREm L, #X RN
BAKK, SHEESFEEESBREEM.

£ ® X W
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SPATIOTEMPORAL PATTERN AND DOMINANT COMPONENT
OF FISH COMMUNITY IN THE YELLOW RIVER
ESTUARY AND ITS ADJACENT WATERS"

Zhu Xinhua, Miao Feng, Liu Dong, Xian Weiwei
(Institwte of Oceanology, Chinese Academy of Sciences )

ABSTRACT

Runoff from the Yellow River, the second largest in China, has historically nourished the
fisheries resources in Laizhou Bay waters for a long time. However, a recent reduction in seasonal or
annual outflow could lead to decline in nutrient flux and biological productivity. Our data from a
series of comprehensive surveys in the above waters since 1982, showed that the 114 species of fish
in the community were dominated by 66 warm-temperate species comprising 52.28% of total NED
(Ecological Density of Number) and 57.06% of total BED (Ecological Density of Biomass).
These fish averaging 14.48g, were much smaller than cold-temperate species. Therefore, the
seasonal alteration in ecological density within the community could be differentiated into a
November to next July cold group, characterized by abundant recruitment in estuarine waters, and
an August to October warm group, characterized by congregation of maturing species for spawning.
It was found that the spatial dynamics of the fish community in the studied area differed little among
stations, and that numerical parameters were directly proportional to water depth. Although there
were large seasonal variations in both species composition and ecological density in the fish
community, japanese anchovy, Engraulis japonicus T. et. S., and hair-fin anchovy, Setipinna
taty (V.) maintained and controlled the overall development of the nekton community in the waters.

* Contribution No. 4049 from the Institute of Oceanology, Chinese Academy of Sciences.



