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Abstract: The yellow goosefish ( Lophius litulon) , a demersal fish, is distributed in the Western Pacific, including the
East China Sea, Yellow Sea, Bohai Sea, Japan and Korean waters. It is a cold-temperate species, typically captured at
depths of 40 —90 meters in a temperature range of 11 —14 degree. In recent years, since traditional fishery resources have
been overexploited, yellow goosefish has become an important fishery resource in China. It is mainly harvested by mobile
stow net along the South Yellow Sea. Its yearly average yield is about 12 thousand tones in the Jiangsu and Zhejiang
provinces. However, there have been little studies on this species, especially on its feeding ecology. Previous studies
indicated that Lophius litulon has a trophic level of 3. 66, meaning that it is one of the top trophic level fish species in the
East China Sea and Yellow Sea. It feeds on various commercially targeted fish species, and this may have potential effects
on these fish species and fisheries.

This paper attempts to study the feeding ecology of Lophius litulon by analyzing stomach contents based on monthly
samples collected from the South of the Yellow Sea from September 2008 to July 2009. The preliminary results reveal that
the diet of Lophius litulon varies with fish as the dominant prey species. It makes up 83.44% of the total food weight,
including Larimichthys polyactis, Chaeturichthys stigmatias, Apogon lineatus, Trichiurus japonicus, Harpodon nehereus,
Trachypenaeus curvirostris and Engraulis japonicus. Crustacea and cephalopoda account for 12. 45% and 4. 23% ,
respectively. Larimichthys polyactis is the most important prey species for Lophius litulon through the year and all size

groups, comprising 33.05% of the total food weight. Apogonichthys lineatus is the most common species and has the largest
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number in yellow goosefish stomach. The diet composition varies a lot seasonally, particularly for Engraulis japonicus,
which consists of 25.52% of the total food weight in winter but disappears in spring. Furthermore, feeding intensity also
shows significant seasonal variation and changes in body length. The feeding intensity is maximized in winter and minimized
in spring, it is thought to be related to the reproduction strategy, as winter is its pre-spawning period and spring is its
spawning season. The individuals less than 100mm in body length have the largest feeding intensity and more than 500 mm
have the lowest, which may result in different growth in different development stages. The cluster analysis shows that
Lophius litulon changes feeding habits when its total length arrives at 100mm. The larvae below 100mm in body length
primarily feeds on Chaeturichthys stigmatias, while adult fish larger than 200mm in body length prefer Pseudosciaena
polyactis. However, the findings in this paper differ from other studies partially due to different sampling areas. As a non-

selective predator, Lophius litulon feeds on different species in different areas, depending on the prey’s availability.

Key Words: Lophius litulon; South Yellow Sea; feeding ecology; feeding intensity; seasonal variation; length variation
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HMECE . BRT,/MREWRE S I Cha 27 2 5IHF5 T B A 95 55 R85 [ 5 30 v Ik 2 A i 43 A >0 . (LI
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1.1 FERIEE By

2008 479 J1 % 2009 4F 5 A 4G A R MG~ |/
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TGo THESHRI A, A R PR R LR E R, Fig.1 Sampling areas of Lophius litulon
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Ge A RN R RSN % ) B (% ) R BUAER (9% ) , DA TS B 3R B A 0, HHBE AR AT R
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>500mm 6 MAKH, HAEKHAMTH WA RRERBILE L
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Table 1 Stomach content samples for each size class of Lophius litulon
K4 Size class/mm 0—100 >100—200 >200—300 >300—400 >400—500 >500
E2%L Number 37 70 137 131 34 30

7 Shannon-Wiener ZZFEPERE L H' ™ 3 & 1R K A I B AE B ALTEREHAT AT . HEARWT
= - 2 P X lnP (7)

K, s HEPRUEYIFRE, PO IR AEIZE R BT & A A L

RiEEE22 U )yt I Primer5. O 814X % 4% {4 K 20 £ 40 40 R 3k 47 B 24007, BT F #8 30k Bray-
Curtis ARHBLPEREC. SMHT Y, SEH PRI TR TT 4 WA P 7 RSB, AR R R 285 — S RREE AR

R E A AL B B R, IR AR T

TL, _1+ZDCTL (8)

K TLAEY @ KVEFRBGTL N EY) i %ﬁﬂ@ﬁ%] WEFRH;DCAEY ) TEEY i KW T S
B, AW BV O IR RR (AKX 4) . HHEERARNYHERRZR(GEHEY) EFRFRA B HT
bRl B SRR, BIKEE | BERBE RS EMEYERN 1 R HEEE N2 BEFRER(FHTE) ,
BRPGEN2 R, UHEEBENENRABIWNE 3 EFRBER(REHERE) , EFREGEN 3 R MR, Hl
VERLE #2485 2% FishBase H food item table'™ .
2 R
2.1 BEWE

B AGARA E BIM AR B0 (F =33.913,P <0.001) Fi%s B 2 (2 =49.64,P <0.01) B4 B MEHEk,
R BRI AN 28.3% , EFME BHREE, H66.2% (B 2), FAKKAZENEBRERBE
(«* =16.41,P <0.01) , 7E/NTF 100mm FfRK A, %5 BRI 2. 5% , MFERTF 500mm fRK 4P, 25 HRE
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WK (18 3) , 26/ T 200mm AR 4T 200mm DL BRI 2 (8] AR B3 22 5% (P <0.001)
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Fig. 2 Percent of empty stomachs and mean stomach fullness

Fig. 3 Percent of empty stomachs and mean stomach fullness
index of Lophius litulon in each season

. index of Lophius litulon of three length groups
BRRRIREL

BRFRIREL

2.2 HEVHR

BEARER BRIk Zh Y , s 2 P E Ak B3 3 REH|, Hih , AR EERA LR
KHE,IE83.44% , ek BEXMEBEEA LA R 12. 45% F1 4. 23% . /NE A, F R IE A
( Chaeturichthys stigmatias) 40 5% K 2% 84 ( Apogonichthys lineatus) |7 i, ¥, 3k i ( Harpadon nehereus) | J& JIVHF
( Trachypenaeus curvirostris) Mg 1 ( Engraulis japonicus) BB H /LR E K 7 FEBAY , BEMTNEERAG S
Z G B A R A 71.60%

/NG £ R B AR R P R 4 LUK R, 3k 33.05% , BRI AR 33.02% . B 5T RMREA .
MR RZERILEM AL T B RS S WERER 50.94%

BETE 4 B IR A W) g S 25 KA, 3k 18.02% o, IR W5, h 38.21% . RGN, 3%
—/N R ERA AR R 6.57% .

JE JTCHF 2 MR 36 b B B 2 Ul i 0, R O R 48 U ( Crangon affinis ) F18 A B UF ( Palaemon
gravieri) o X 3 PRI AL T SR MIHEI E R LK 8.33% , Bn T —E M EZ M,

Sk RS SIRAE I ( Loligo edulis) H)TE B H 43 Ho A & , (-5 HABAERLAE W) A8 Lo AL T BAR B K, AU
2.14% (F£2),
2.3 HEVHARFEEKZEL

W RIS BTG5 R LAAH LR 60% SAFREREAT 204, K 6 MK A 430 2 40, AR /N T 100mm fr 2 fi fife
gh R S KT 100mm [ B M 22 (B FFZE R 22701, FOP B R B R 31. 5% . TEARK KT
200mm ) B S SEAE (A b, PS4 AE UM RBCH 85.5% (81 5) o 5 IARRT BL I , 4 #1558 8 1) A6 355 58 FE 22 ) 4t
FEEREER(KR3) . BB , AK/NT 100mm 15 iEMFEFELOF RBIRE AV, HERA I
3k 75.4% o, {RKAE 100 % 200mm FMA A, N TF IRV o B Sl AR TR B, HEE B A 0 el 21. 8%,
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Table 2 The diet composition of Lophius litulon in the south of Yellow Sea
TR RS B E % RS % B %
Prey item Numerical percentage Weight percentage Percent frequency of occurrence
4425 Pisces 60.44 83.44 82.72
/N, Pseudosciaena polyactis 7.7 33.05 33.02
¥ RAR M Chaeturichthys stigmatias 11.14 11.32 34.43
5% K%M Apogonichthys lineatus 18.02 6.57 38.21
#H4 Trichiurus haumela 4.69 6.52 14.15
J¥3k 1 Harpadon nehereus 2.78 6.16 8.02
#R8 Engraulis japonicus 2.42 3.51 7.55
fifits Miichthys mituy + 3.08 0.47
HHY Setipinna taty 1.32 2.57 8.49
ii-fify Erisphex potti 2.20 2.05 10. 85
Bz 4481 Johnius belengerii 1.91 1.92 8.49
A BRI 2 Unidentified pisces 2.34 1.86 11.32
YIBOW T4 Liparis tanakae 0.15 1.02 0.94
F &l Argyrosomus argentatus + 0.64 0.47
VG858 Muraenesox cinereus 0.22 0. 46 1.42
Y1 %48, Trachurus japonicus + 0. 44 0. 47
4 #2154 Champsodon snyderi 2.27 0.43 6.13
4345 Stromateoides argenteus + 0. 40 0.47
ZIREW) % Coelorhynchus multispinulosus + 0.28 0.47
H 755 Scomber japonicus + 0.24 0.47
R Coilia mystus + 0.20 0. 47
R Pleuronectidae spp. + 0.20 0. 47
WSk HFHE . Collichthys lucidus + 0.14 0.47
# KB % Bregmaceros macclellandi 0.59 0.14 3.30
-+ B JEAT 1 Benthosema pterotum 1.47 0.11 4.25
Lk#E 8 Chelidonichthys kumu 0.29 + 0.94
#3478} Blenniidae spp. + + 0.47
#F24 Bothidae spp. + + 0.94
722 Crustacea 29.45 12.45 78.96
#F& Decapoda 27.69 9.66 70.97
J&& JINKF Trachypenaeus curvirostris 11.72 4. 47 25.94
A UF Crangon affinis 5.06 2.02 12.26
B KEAF Palaemon gravieri 6. 81 1.84 10. 38
A HER IR unidentified decapoda 2.93 0.74 6.13
AR HFUR Solenocera crassicornis 0.44 0.25 0.94
B & X IF Parapenaeus fissuroides + 0.16 0. 47
FAEGHELF Solenocera melantho 0.29 0.10 0.94
Y S BT Heterocarpoides levicarina 0.15 + 0. 47
[U14& ¥EHF Solenocera koelbeli 0.15 + 0.47
G HRUF Metapenaeopsis dalei + + 0.47
I7 /£ 2§ Stomatopoda 0.22 0.42 1.42
¥R, Oratosquilla oratoria 0.22 0.24 1.42
2 Crabs 1.54 2.37 6.13
21 45 Rk #% Ovalipes punctatus 0. 66 1.86 3.30
W BTt Charybdis bimaculata 0.44 0.30 0.9%4
75 5 %% Paguridae spp. + 0.15 0.47
A HER 2 unidentified crabs 0.37 + 1.42
3k /£ 2K Cephalopoda 9.74 4.23 24.91
SR LK Loligo edulis 3.15 2.14 8.02
88 Loligo spp. 0.29 0.85 1.89
LIS R Abralia multihamata + + 0.47
WU -, Sepiola birostrata 5.86 1.08 11.79
B 3B} Sepiolidae spp. 6.22 1.19 13.68

+ (FRRPT & B/NTF 0. 1%

http ://www. ecologica. cn



3122 B 5 %

30 &

Bk S TR N
@i o ETEF O g4 RAAE

80
70 ? 20

§60- %

2 50 % z  OF

R e 40 / E

2 / % —60

B2 30 .4 #

2 =

220 E gl

10 ,—,:I/__l_‘
"Ts 8 8 8 8 s “e 5 s gz g s
1 I I 117 O

N S x T8 R

K4 Size classes/mm

BS5 EHEBESMKARWARKNRESTE

E4 BEEHETEENHEAEETIBEKNTL

Fig.5 Dendrogram of the cluster analysis of the dietary

Fig.4 Variation of weight percentage for major species to the

composition of Lophius litulon
diets of each class of Lophius litulon P 7

®3 ERBEEKAHEMERERE
Table 3 Dietary breadth calculated for each size class of Lophius litulon

K4 Size class/mm 0—100 >100—200 >200—300 >300—400 >400—500

>500

Shannon-Wiener H' 0.33 1.48 2.71 2.89 2.35

2.52

2.4 HEYHRBESTT L

/INEETE 4 N FT P AR R R E R 0 LR AR, ETR S, 81.75% . HIHERLL
P h, 0 37.84% o FRIBURMATE 4 N FWHEMBEKR, EENKFHER A0 ILE R, LA FNEFK
o MAXRZHFHBAMLAS, UKZHER A0 RS , L TR ZHEIERK, MEFBA L. HFHaE
HZEMKZEP G ERE 0 B, 70908 18.32% 1 8.75% , X BT P, 5 3. 32% Fi
2.27% . SREMERTHCEAHBMFNR, REN 25.52% ,hFAN 0. 64% , X F= @I N % 10.99% ,

MEFHNBEAHH(EL) .

R4 EERBIEEMMENITEL

Table 4 Seasonal variation for major prey species to the diets of Lophius litulon

TN FkZ Autumn 225 Winter #Z5 Spring HZ Summer

Prey item N 14 F N 14 F N 4 F N 4 F
JN# 48, Pseudosciaena polyactis 7.95 30.66 37.84 4.54 24.67 26.79 19.30 81.75 29.63 11.96 28.94 12.63
F BB FE ff Chaeturichthys stigmatias 7.20 14.24 35.14 6.31 9.10 32.14 61.40 3.06 38.89 5.88 14.64 7.89
Y45 K24 Apogonichthys lineatus 16.21  9.41 51.26 10.85 3.41 35.71 + + + 1.96 3.90 2.63
W 41 Trichiurus haumela 6. 46 8.75 19.82 2.17 3.32 14.29 2.63 2.27 3.7 3.92 18.32 5.26
J& KR Trachypenaeus curvirostris 21.24  7.63 49.55 1.18 0.41 7.14 + + + + + +
.3kt Harpadon nehereus 0.75 2.04 3.60 5.92 13.55 19.64 + + + + + +
it Engraulis japonicus 0.37 0.64 2.70 6.90 10.99 26.79 + + + 31.18 25.52  31.58

+ ORI BN 0. 1% 5 N: SRS b W B 555 F - 3R

2.5 ERPMER
RIE AR E YN, 456~ (8) RS HEEHIERH N 3. 66,
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3 itig
3.1 iR AR

B AR 2 B R A e SR A B BRI R, R BN A A s B SR AR B, B 4
Bogm X SHS R RAEKEEMEMT S, ARERKWEEHEAHRE N B 2NN T
B, FWHERREAL, X5 Crozier £ B S G5 RAN DL MR AR TEHAERE, BEAFKAT
HELENEIE , SR IS FEE A LIS Y . Ik, SRR A E M, KRS S TN R EBR, X
AR AR IR R R FERA

W iRz B R EN B AR BMNENEL, UEENAENER, FF&kE. XARSHEHRINS
Ko BEAIR LN, BEEREHET R 2—5 Ah, LT RHMERRE L F KT, MR R 505
K45% ,AHFERERERYRBEERK T ITRERY R, WA, B EEIERER, BFTE
KREMREERIE. FF, 7 IENIF AT , B 0 3% 808 gl s /b , X 5 PRI i ( Lophius budegassa)
FLS o HRAE Olaso %51 RIS , F2AEF= BRI A= DU AT, R AOPERR & o 4% — R Ok s 23 1) , AT 5 3K
BRBENE, X TR AR RGN B RRER . MRS, B A 00E W B, B
RIRERHE BT,
3.2 EGARIERL AL

20 B W B e B S BRI B K SR b T R B AP R LA R SR R AT 6, X R B R AR AE AR
KEREE FUE T X AR B R, ARh R, AR B E M YR, X 55 E M H 42
FHIBFF R —3T  EEER AR AR b, AR IR Z B AR K2, Cha 217 BT 5% i B 7k 450 2 ek il
BRI, /N f | SBAEE E A ( Collichthys niveatus) |8 # FHF # J2 H By BB (R WIR IR T /MR B W' &
PR H 7% 26 355 e e B4R X ¥ 2 (Ammodytes personatus ) |28 | B 5% 75 88 ( Conger myriaster) | H A FIZR W)
;3% % ( Pleuronectes herzensteini) o TEXT [ 5 % i ( Lophius piscatorius ) '® | 5 g fig it 01 35 = % i ( Lophius.
Americanus) "' R EBHTRIE R, BB EN M A YR EGCEA BN K RERFMAEER ., X506
R MR A TR % . Gordoa % I HFFT 44K LIV /K 35 B2 147 5 i ( Lophius vomerinus) & LG NN , i
R — R B R R R B, B AR SRR T B 0 R 15 L A S il O AR KD,
Armstrong 27 1 Wilson'") S [ BF 55 A8 H T HELIOZE IS . (R, SRR AY £ 1 5 HL B b R85 b JDRL A 0 G
FEAFBERRARRR . BETI, N T EHF BRI AR ) A 25107, 45 BT R B, U
HR B M LR A S e AR BT o

FEARBFR , BEARAEAR S 100mm BRI B0 |, EAM A EEM R RR L akn
BRI, AFEKARMEZ R BEERRNEEER, X FERAEHAKE SW P PRk 2L
R LA, B A A A 2 S TS TZEARIRGE |, 4 0 R R 4 A A P A AR S LSk R 2K
FIE R A 7 KRB ], BRI F AT S Hfl, —F N EHEER FERIELS A7 RIREAM4EFER
ZEIMRERE L. BEERKRIGR, Bl T iy e Sk A SRR KA RN, XHARMTE
Gerking (1 SR AR , B & & SRR W] BB AU B MABR IR, BB 2 4 8 R MR I R BT Ab FE 1Y
BERE R TH RPN AEARER , T AT AR KRR F3R S e .

APFR AN, EJZ A28 H AR B R Y H R A —E ], Bk e Bk E &b i
d I EEE 2 510 0.6% i 1% , 23U H B B ZET5 284k, #ED X 5 6 )R AT S MR 56 . B4 11
A TF b, e taTF R T AERRACINE , 2 12 A BA E R #51 ), T B A 3 4R T 4k 7E Cha
BRI R , B A SR EEME IS BUOR TN R B B A, AN, R B S B R B
T A8 ( Trachurus japonicus ) Fl H 44§ ( Scomber japonicus ) %—1] , R MG R A A+ L2 EKMEET,
X EEGEMERR . fEEHEN, HARRTRIB T HASHHEA: QP LEARNEETE, RiELg™
HIFFFEIN R, B A 8RB BRI HIEB B, B REZTENRZ /K80 3, 3% B il oot ol g 82 4t 7444,
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QH MR A EETBHRE S o b TR BA G, PRIAR A [A] BT A i B HL 5 2 BB Y
BETT o EJR, PRBURISE E BT ST E TR P 17 46 M P o R LA 34 BRI Dy 240—1030mm ) 5 R e,
TEAH LR AR T R LA 2 RRBCHER, DLl Rk R . MR ER R, W Z e
B ST VA Y T S — R RRR VMg I S M9k . 4 Hislop ™ 40T, S I EL A F- O IR, AT AR 3
IKFEBh ST BEAL, SEAREA (S RE 4% —6% KITRE, 7T 0 B R E R MTE J1 o A KB ISR T A7 76 6 BT
BEs LA RAE ERKI R, M TR EEMRA MBI . A0 BT B LB 3 B, A R R B 3R 4%
AR AR i AT BETEAT BKJZ EA FT 2250, XM AR SCAS R AT R Ak — e o (HBFFE R B, Toi R 75 X
P BRI B B M B A B SR R X I LUK R AE Y 0, IR Z AR R RIS 3h R R ETEIEIR)ZE U, AR
REXT BRI+ A IR

3.3 BEGEAEAR IB RS RGP AL S Y B IR A0

R RE TR T AL FR) B SR Gt ELSE PR R AL ) RE VR TG E , DRI MG FRRAE 1 %S By 9 Y 52 A0 7
TG AP ITIFAS S A FR N 3. 66, W Te TXRFMEE " A S BRI T ) 1 ¥ e 0 00 2
BB SRPON 3.5 WSS R . TEAWITEH W ek RSO T 0 55 5 8 IR 0 i S R B R S X R ok
I, SRS MAER IS RGET , MO & i A R iRiE . dt vl WL, B
HRITEAR IR AL T TR A &

/NEATERT 200mm (AR AR 4 DZFIT B E W H S SRR KNER T 0, RV — &
HMARAE R E R, Cha %57 7630 30 [ K SR S A A PEHEATBF T, tu A /N B e R B M R B () oK
o X AT RER I P AT SRS AR BT S 2 o /N A 7E B B AR A PR R BOR, T X — X IRIE R 3
AR T AR X, WRATIF T R K. B TR 5 , /N R AR B R R B YRR, H/NR
AR R MR X E RS RAEREEIS” . SXT R /N E AR EM S, HEA R
SEBELEC2004 £F rp il Ui X f i B DU SRR R 4 1) P9 Y 0K B B AR AR TR BE R, R R R , &
X /N A TR R A AR R o /)NER H B SR AE B R TFDRR IR AP o 4 e B AL, {H Tl
SENHREFFRFRMBREE, EX/ N afr 5 R AN AR R R AR AR E W, AT
TR B BHGX — [V, 4 A AR LN %o 2 et 2 B A R B (U AR S T T I D9
Bl : B &Y% TG 2 TR T BT R A E R BIPT I R 18 T, e B MR B I R 4t T RE#
Bl , ZR 7K P T BT BRI A AR TR SE S RURE AR i AL BRI AR A 45 T T R BAE B, 7E 00— I 3 Bl

References :

(1] LH#ST, H)IRE,RER=, RBRE. /. 350 I 07, Kig: HARIKTER,1986: 2-491.

[2] LinLS, Zheng Y J. Preliminary research on stock of in the East China Sea region. Marine Fisheries, 2005, 26(3) :179-183.

[ 3] LiangZ L. Marine fishery resources ecological monitoring technologies // High-tech Development Strategy for Marine Monitoring at the Beginning of
the 21st Century Symposium. Beijing: Marine Press, 2000 :61-64.

[4] XueY. Studies on the Feeding Ecology of Dominant Fishes and Food Web of Fishes in the Central and Southern Yellow Sea. Qingdao: Ocean
University of China,2005.

[5] Chen D G. Fishery Resources Biology. Beijing: China Agriculture Press,1995 :84-85.

[6] /MREW. X7 avDRER. RERFEHEFIRLE, 1966, 1. 51-71.

[7] ChaBY, Hong BQ, JoHS, Sohn HS, Park Y C. Food habits of the yellow goosefish, Lophius litulon. Journal of Korean Fishery Society,1997,
30(1):95-104.

[ 8] Laurenson C H, Priede I G. The diet and trophic ecology of anglerfish Lophius piscatorius at the Shetland Island, UK. Journal of the Marine
Biological Association of the UK, 2005, 85 419-424.

[ 9] Krebs CJ. Ecological Methodology. New York: Harper and Row,1989:237-239.

[10] Xue Y, Jin X S, Zhang B, Liang Z L. Diet composition and seasonal variation in feeding habits of small yellow croaker Pseudosciaena polyactis
Bleeker in central Yellow Sea. Journal of Fishery Sciences of China,2004,11(3) :237-243.

[11] Odum W E, Heald E J. The detritus-based food web of an estrarine mangrove community. Estuarine Research, 1975,1:265-286.

http ://www. ecologica. cn



12 #4 kR F. BT EERERAS 3125

[12] FAO. Fishbase food item table. (2008-12-21) [2009-06-23]. http://www. fishbase. org/manual/FishbaseThe_FOOD _ITEMS_Table. htm

[13] Crozier W W. Observation on the food and feeding of the anglerfish, Lophius piscatorius, in the northern Irish Sea. Joumnal of Fish Biology, 1985,
27: 655-665.

[14] Wilson D P. The habits of the angler-fish, Lophius piscatorius, in the Plymouth aquarium. Journal of the Marine Biological Association of the United
Kingdom, 1937, 21 477-496.

[15] Preciado I, Velasco F, Olaso I, Landa J. Feeding ecology of black anglerfish Lophius budegassa: seasonal, bathymetric and ontogenetic shifts.
Journal of the Marine Biological Association of the UK ,2006,86: 877-884.

[16] Olaso I, Rauschert M, Broyer C D. Trophic ecology of the family Artedidraconidae( Pisces : Osteichthyes) and its impact on the eastern Weddell Sea
benthic system. Marine Ecology Progress Series, 2000, 194 :143-158.

[17] Armstrong M P, Musick J A, Colvocoresses J] A. Food and Ontogenetic Shifts in Feeding of the Goosefish, Lophius Americanus. Journal of
Northwest Atlantic Fishery Science, 1996,18: 99-103.

[18] International Council for the Exploration of the Sea. Diet and habitat shifts in New England (USA) monkfish ( Lophius americanus) : insights from
stable isotopes and implications for fisheries assessments. Sherwood G D, Grabowski J H:ICES,2007.

[19] Gordoa A, Macpherson E. Food selection by a sit-and-wait predator, the monkfish, Lophius upsicephalus, off Namibia ( South West Africa).
Environmental Biology of Fishes, 1990,27.71-76.

[20] Gerking S D. Feeding Ecology of Fish. San Diego: Academic Press,1994 . 182-183.

[21] Zhang Q H, Cheng J H, Xu H X, Shen X Q,Yu G P,Zheng Y J. Fishery Resource in East China Sea and Its Sustainable Utilization. Shanghai:
Fudan University Press, 2007 ;272-279.

[22] Zhu D S, Iversen S A. Anchovy and other fish resources in the Yellow Sea and East China Sea. Marine Fisheries Research, 1990,11:1-141.

[23] Hislop J R, Holst J C, Skagen D. Near-surface captures of post-juvenile anglerfish in the North-east Atlantic-an unsolved mystery. Joumnal of Fish
Biology, 2000,57; 1083-1087.

[24] Shen G Y, Shi B Z. Marine Ecology. Beijing: Scientific Press, 2002 :233-234.

[25] DengJ Y, Meng T X, Ren S M. Food web of fishes in Bohai Sea. Acta Ecologica Sinica, 1986,6(4) :356-364.

[26] WeiS, Jiang W M. Study on food web of fishes in the Yellow Sea. Oceanologia et Limnologia Sinica, 1992,23(2) ;182-191.

B E 3k

(2] e, MIGH. ZRiEXEEMYTIRRILKPI R, #2005, 26(3) :179-183.

(3] ZRdbk. Mereifnl SR A MEMEER /21 43w e U s BB AR R R R A S SO, AERC P ) AL, 2000 61-64.

[4] W= HEPHTERAFREESNARRYMBIR. 75 . EEHEKY,2005.

(5] BRRWI b BeogapyE. Jbot: Aok i iidt, 1995 :84-85.

[10] ®%, &BH, ki, Bk PN RAKNTYIRMBR R I T2k, P EKRIA,2004,11(3) :237-243.

[21] skEkAe, BRAKHE, ARDUHE, TEHR, ATEIP, XSOUH. ZRMEX U PEUR R RS A . i & B kL , 2007« 272-279.

[22] ZRfEil, IVERSEN S A. 3§ /RipaR 6 K H A2 U (BRSSP A IR BT, W3R B 98,1990, 11:1-141.

[24] CEZE, MIFE. WAESY. Juat.Blashi it ,2002.:233-234.

[(25] SRS, THEOH, EMR. HEaRRYCRNPILHR. £H¥%H,1986,6(4) :356-364.

[26] F&, ZDR. HBARTYRMOTIR. BES5HE,1992,23(2) :182-191.

http ://www. ecologica. cn



	12A31.pdf
	12A32.pdf
	12A33.pdf
	12A34.pdf
	12A35.pdf
	12A36.pdf
	12A37.pdf
	12A38.pdf
	12A39.pdf

