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1) ## (Harengula zunasi) 5 —11 A HIATF#EH/NR LEAE, HELUZH
N E, FRBEIAL AN, EERIEF. BiIF, URLEXRE,

2) R (Coilia mystus) RZESHTHBH/NER LEAL, VBAFH I Y
AR, BEIF, BREZ, BIFAE. ABREDBHWIFRRMERE,

3) JI%F (Coilia ectenes) {EMWLERTHE, REAEWPLEMAZE, HEE
BRI, FEARHHY GBIF. BIF) | JRHEIFE GBIF. BABIF, W% Mak
BRaE)

4) BEEHgE (Collichthys niveatus) RHZFEEFEHEEBHNBEE A%, HEDEZ
W (BefRds, REER. BAF. &id) hE, REELVENEEIRE GBIF. A%IF%) &
4.

5) ¢ (Engraulis japonicus) 5 Ayt TEIER/N R EE& %, HL
By E, HRRS M, BIF, #id, e,

6) Befi (Scutengraulis kammalensis) 6 —114 HIMFE b, F/NEd b4 2%,
TESEARIT, BIF. REZE, SRERGETWIT,

7) ¥ (Setipinna gilberti) 5 —11H HITHERNEDp LEAE, THEEE
BRADBRET; BEAh, MEEEWER AN RIS

8) #jta (llisha elongata) 6 —117 ST #E, BREMEH LEAE, EHFE
EUEF, MR, WRE. KEE R k&%,

9) NZkfy (Hexagrammos otakii)  {EE)ISKMENE S, R LUEHSIWH K 4
¥R, SkEBHINE S, aXpREalE,

10) 438} (Zoarces elongatus) — EJGLAEYE mfi. T EBERIRIEIRED W B A 8
iFs EROHHER, KR HARZER, URSEARES,

11) BKES (Cynoglossus joyneri) HIRKENH S, HEMRSL, REZENEKH
%, TEHAH L. R, REREMEIR,

12) FREEE% f (Acanthogobius hasta)  LRAEH 474, T B HAEIF, (4

(EERPEMLBIER %,
13) REBHE & (Chaeturichthys stigmatias) LRG3 555 o (HRL LUK HEEF 3520 32,
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FER HASIFME SR, Jhoh, BEaREEE A,

14) #%#&4t (Pseudopleuronectes yokohamae) £IESTHTEIE, BEREBRLZ. 25
PriEs Ry ar 8k, FEEREBHW EREML EL. BHIHWH UDEEEERE,
ERAMUHARERNE; SERBUYDERIE B LR 3 RIS BBRERIIY (&
EHRMAE S Ma%k,

15) E#} (Verasper variegatus) R ARTFEA, HKBERD, 3 —118 44 THE.
FEFEAITE (BASRIF, SWSIF, BIUF, 8IF%) ;s 8Bk (BEHESE, B4 =
7%, HAH) 5 i, CRERBHEBEMOIFES,

16) A (Platichthys bicoloratus)  HygEFEHH . HRIKESWOKEE L
B, R, HAREEERS) | MR (MEE. BES) | IR (HARRIF, BIF, #5
AR | kEX (WBHIR . 2EE, RAEAEEMRELENE,

17) P& (Cynoglossus semilaevis) WG REIE 516, SHFMEMRK, FBHE
KV EMEIR A, JEWIFE DI B ARSI fEEEs Iy E; BRhFEERENELSE,
geoh, BB E O, ARMNFELRE,

18) LLiE#h (Navodon modestus) 6 —118 5 Tiil. FEERIFEREER D
B/NE R 7 R OB

19) BYFE Il (Fugn vermicularis) 5 —118 5T, EESELREHHEG
LA E g, SR, HASIF, DIFEArRDEE.

20) 4 (Chelidonichthys knmu) 6 —1173 LT ¥, LEHEIFE, DURIT
Fk%, HRAEIF, EEIF, BIF%: WA CHEAGARQIREREfA, ZREFEAE).

21) 1 (Dasyatis akajei) 6 —117 HIEHE. HELUUSHEPRERNE (BXRE
UR, DR, BERHEITSE) , HIKOh#fk (RREEEA, LKA, W% | kEK E
HE) .

22) WIKEE (Raja smirnovi)  {EENBREMHE S, HEEELL, UEHEE#EL
MEZEER, HKRREHIFRMOEFE

23) fL8% (Raja porosa)  YEENB&KEMR M. PR LURIEER 2 i HASE 47, %
BF. BERHSER O E, HMEREHRREEAaS AN,

24) MOUMET 2 (Liparis tanakae)  ZAEEIEEHW, WRBREERESA%, FEEA
FERIFE, BRPEERMRREFAMBRES, IFRPUHARSIFE,

25) Mg (Saurida elongata)  6—117 HILTEIBHEESAL, EHHUGKNE,
TLEZEL, B, L8, kA, B, Afif. 1k, AEEBEW,

26) jHE&F (Sphyraena pinguis) 6 —11H HILTEE, BREBE=MEN K K )2
#d, EEMARNEAN, UGRAENTL, W, BEE/DPRIFENIC I,

27) F &% (Paralichthys olivaceus) @B LIENH S, BREKESF ik, LiF
BaERANT, EEREAaMMLEREA, RKRAEEIK,

28) /N3 fs (Pseudosciaena polyactis) 5 —11 A HHELT E)iE, 228~ p s
ERIEME M e THRL A (BERMRBHEEA N, HRZET, TEaKRR0EH
U (BB HAKIFMBI .
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29) Akt (Argyrosomus argentatus) 5 —117 HILT @i, FEHE K M IT £
(LB ABF, SESIFRE) , Hkovfak (USRBEEANF)

30) Ehf (Nivea albiflora) 5 —11F HEE#E, BAMKRELZFHEK, FEH
BERMEIRE, DIBAREIT, HIFhE; HRABIT e, afhidiBlgganE,
MR & P i,

31) #ifs (Lateolabrax japonicus)  FEEhBREBEH 4, RABBPXIE A, Ak
BIW. HHUOMFEE, HKEAR (FERMRBEEANEA) , WIMEHERMELT
% (EEHHASIFMEBEHA I

32) E#4 (Pagrosomus major) 5 —9 A 47T RMBR, LT FI#) BRI, (H
MUaERE, TERFRKEH, SHAafEA; LEXFEEMN, FERBEM; HKRIF
% (BEHRITE)

33) IKA4# (Sawara niphonia) 6 —11H HILTEEMARG EEA%, US4
EHhE, FTEREREMREBEREA,

34) fiffa (Platycephalus indicus) 5 —11AHHTHIE, AARBEE&ESE, HEL
fadohE, FEREAMARERES; WAALBEEEEIRE (EEEBIF, BAHID) M
I #F i,

35) Fukuk (Lophius litulon) FEEBEmPE, FRA., KU, BEEE, HRRHE
R, REBFEA, BIRES, MNEA, BWa. A8, Mifs FAEEa) & B & 8%
UF, BTUF, OEFELIRCE ., BERMEHESE,
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BLEYE, BEANS.

2) BHMEEDDEYE USFHIMREEDIHAIE., BTHRREENEE. A&
#, BEPDT . HLEE, TREHE. EHs%,

3) k. 2%k, NLXTREIDENE BREEHENAET. SR . FREANBEHA,
RBEEA, HX, RFEH. DHEEl. RSURTEL, W8, IR, dRBEEA. &
Wea, Rrbal, AEE, BES, XHatlBEnad, —REBERE, BHARLKE
Ze, HIFHBSEBESEEL, FRER, SER, RFR, REVSS: B22 Y B
6 MIEMIBASERN TR ERSRKI YAk,

4) R ERE DEEWESYRERIMAE. BT EEBENARE.: A8,
SREE, MO T A, BIRES. WiSA, e, A, Hiia, B, SRES,

5) Wwkshal: UeaBRkRENE, BTRENARE. B8, BT, HeY,
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BEEYR AT oK 4 AMER (1) .
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Feodum# (1975) , B—EHFANAFRE (04D , ERHEBITFEDWE £ 2H
kRS (1,0—4,040%) , RERESHMHBARNERS. HhE_ESREEESR
MeEid (1,0—1.3%2%) FiZe &zt (1.4—1.94%) , WESF, ek, Nk, Bakgk
s SEERNEUERARNETESY (2.0—2,8%) MR ERDY (2.9—3.44 ,
BUEREISHRARHEDY B.5—4.08) . ARXKEBETE=. IERN. BITER

BEEMERNEFRRIITRL,

F1 BEEANERR

table 1 trophic levels of fishes in the Bohai Sea
() KENEEAE (2,0—-2.88)
(1> Low carnivores (level 2,0—2,8)

i

A % ‘[ T H e % . E
EABDT @ | 2.2 i W oo | 2.5
XKoo : 2.2 (R I | 2.5
U 2.2 ! TR | 2.5
# [ 2.3 i S 18 | 2,6
R & 2.3 ! g ! 2.6
$i2R FE 08 12 10 | 2.3 ! TR ! 2.6
x o m | 2.4 kM 2.7
% 2,4 I E & 1 2.7
KoM 2.4 Ii 0 f 2,7
oW sk 2.4 \ Hoo | 2.8
= W 2.4 f B 5K 7 B | 2.8

@) PHREBRAI (2,9—3,45)
(2) Middle casrnivores(level 2,9—3,4)

A % [ B % & # % B R o
NEEN ; 2.9 | ¥ 3.2
R | 3.0 i MM 3.2
N & | 3.0 i 1505 F £ 3.2
R BB B } 3,0 i woE 3.3
R L 3.0 I W Om e 3.3
I F B | 3.0 | %R 6 ; 3.4
N 1‘ 3.1 J’ S | ‘; 3.4
E D | 3.1 ‘ o ! 3.4
Lo | 3.2 ;[ mooa ; 3.4
VR } 3.2 | | -
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Q) WHRMEHEAIE (3,5—4,080
(3) High carnivores(level 3,5—4.0)

i * j BOR oo # % B K 4
|
0 A ; 3.5 ‘ P } 3.8
% 4 6 3.5 ; AR | 3.9
FIGE 3.6 ; # o | 4.0
W s ‘ 3.7 : B ‘ 1.9
W, | 3.8 i % o# ‘ 4.0

i #MOdumftHeald (1975) , % Hk (1981) .

(2.,9-3,4%)

R \
HEa sy L (l.4-1.940)
/ (1,0-1.3%%)
|

& =3 - 2
(0%%)

M1 MG EERBERRR
fig,1 the relationship of trophic levels in foqd web

FRARE R R MR RERRGITTET %, KERE Q8D INAE—BERW
ey 2 —34%, F¥FH10Y%s Sissenwine(1983)4RE], 7EFFIEMALES,320T /K24
W RIRAET=T], Hri50% RIRAER 350K/ K - E AR IR W) WG B L 200K/ K2 48
BRI IHEER, FEBRHEN, HBEVEEARNEFREE & FR B, Y BT
B, ZAERNEDFENEYRE, Bl RkEeEDYIEHTZERNY. KREHS
B, LEL, NRAR NEkDHEZRhE KA

=% #

1. A% Pl Hacunda$J7 i AN EE R URD R BRI EHEY N AR £ 2 0
Fixt BB, XAy R R B R A i B, B TR BN AL Y B LU E R A
gOBLER, HIL, EREEMERN R RNEREN MRS SR BE,
IRI AR REBRE BIET. BAAXSEMXRIERESR, BRTEHRER
MR (REMEE) MFNHMI, ERUIFEEEE RS, HENE RS UK A
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K, Wi SEHR, T IR FENXEEEHRETY R, Hit, BiE—ERENR
MRk, .

2, P, BIF. MARBREA., RBEEA, B, GRENVREDWRYEE
REYMBEPIAERERT (EF2) ,

KRR
SR B8 95

Bz BBEBRARSRLEHEDEGRR

fig,2 the relationship between main fishes and main foods

SR, R EARRUTRSEIBIR, JUPHI A SRR G b BT A, H
RORAEWEFE%, WEHES, 8. Ofa, HHs. MNif, B, BE%S, b
HNEFREEZFAY, ENREEMENGY, NHARERS, REEK LS, X
J, BOPZEME RS REBERER.

o PR ) 2 0 S B MR LB 00 RV R B 2R R

LRSS HRBER A RREENEN SR, BEEEUNIPHANARER S
KA, WA, Bk, AEA%, DREH, MEGTES. TWENEEREAND
5 S R UUR S R A M R SRS, B, RV BRI Z) ¥ 55 A B fa 2K
RERWRXRI R, R UIE b — B,

REEELRHIDNE, TRRSXEREAMAL, WHLH, 6. &5, 6
. B, NEE. BASHETERN, Ek, SRBRNDNEKALN &SRR RR
EL D

I W PR LB DU B BB AR K SR 7 T, B9 R B IR T W 1 3
HEs. BE. RS, R, e, BEEES. TR LA EXNREN S,

3. WEWESMAERES, W8 EEAR LTS R HRRE, — RRURE
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HBARE, BMNEENR. BEB3HY. 2EXMMESIY. BIARLSN SREAREE
ERERRN BB RAPL, BNEEHNEERYE, EEREAFTESHER
BRAERS, BZAORBLUEE, DEARMRE, BOEERIF., RBEREA. HARRERE
R, EREATHSRERBEARS, FT5R AN ERERIT ERERSAN, BB
BAFLLH ARBUT R E, BERLA, HomBHES, Hit, EXWALENEHESFPARSHER
RERGER, BBARNENMHEXBUTRHRDIYIE, ENEEAIPLEEAY, 5
HERUEBNARPEATE BEARNRE-MREXBERGSNEE A%, DT
8P, S, A, BEINAE, BNEENMPLEAR,

G&bRs MEERE, BENZAEEN LA -BRS , BERKFE LRBWEMY, 8
i, BRIRHARTEREL, EZFMARAXRFNBEN SR, BEREFERK,
XA L B AR ERL K.

4, ERBEBXHN REREKENT S XKYRE, WHRELHRKX R EEMEGRNE
X) , BAEESHAERBHSAMAL1,863MEEWT, REAF 8 BARKNMYILF, 5 3
Jolfifn, W8, AffA, F, ALUBTARNSBEERER, BEREERTAEIEENYE
BEBEBHEERD, RN AMEOIEFERE, ERETFEREHENRE, ET4EE
WOMGER IR FIF RN RS RS E A RN IR EERE, HEHTE]
A 2T BRI

3 ¥ x MW
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Maine, U,S, Fish Wildl,Serv., Fish, Bull,79 (4): 775—788,
Odum, W, E.,and E,J,Heald 1975 Estuarine Research, 1:265—286,

FOOD WEB OF FISHES IN BOHAI SEA

Deng Jingyao Meng Tianxiang Ren Shengmin
(Yellow Sea Fisheries Resecarch Institute)

The present paper is based on the analysis of 1,863 stomach contents of
54 species of fishes collected from the samples in the monthly invetigation by
draw net during April, 1982 to May, 1983 in Bohai Sea, We determined the
contribution of different prey categories to the diet of a fish species by three
methods : 1) the percentage weight of a prey category to the weight of the
total stomach contents (W); 2) the percentage abundance of individuals of a
prey in the stomachs (N); 3) the percentage frequency of occurrence of the
number of stomachs in which a prey category occurred to the total number
of examined stomachs (F),

According to the three measures above, we assessed the dietary impor-
tance of a prey group i,e, IRI(Index of Relative Importance):IRI=(N+W)F,
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According to the value of IRI ‘the fishes in the Bohai Sea may be divi-
ded into 5 types: planktivorous fishes,planktivorous-benthophagous fishes,ben-
thophagous fishes, benthophagous-nektivorous fishes and nektivorous fishes,

By means of the method of Odum and Heald, we separated these fishes
into 3 ¢4rophic levels: 1) low carnivorés, 2) middle carnivores, and 3) high
carnivores, Most of these fishes are the lower carnivores,

In the prey categories, zooplankton, Alpheus spp., Brachyura, Engraulis
jaoonicus, Chaeturichthys hexanema and C, stigmatias are the most important,
According to the main prey categories of each important fish in Bohai Sea,
the fishes can be sorted to 5 groups: 1) the species, which are represented
by Pseudopleuronectes yokohamae, f.eed chiefly Coelenterata, Polychaeta and
Echinodermatas 2) the species, which are represented by Cynoglosisdae, fe-
ed chiefly Alpheus spp.,and Brachyura; 3) the species, which are represented
by Rajiformes and Sciaenidae, feed chiefly Brachyura and Cheaturichthys he-
xanema; 4) the species, which are represented by Engraulis japonicus feed
chiefly zooplankton; 5) the species, which are represented by Paralichthys oli-
vaceus, feed chiefly fishes, In the groups there is only a rivalry between the
second and third groups for Alpheus spp,

In the 1,863 stomach contents of 54 species of fishes in the investigation
area except Bohai Bay, Liaodong Bay, and shallow waters at the depth of
less than 5 metres, we found only 8 penaeid shrimps, so penaeid shrimps is
not prey on the whole in the investigated area, As for the other areas,ba-
ys and coasts, special investigation is needed to understand the relationship
between shrimps (including larval, postlarval and young)and other fishes,
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