%35 &5 8 1
2011 4E 8 A

/S S ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 35, No.8
Aug. , 2011

X EHS 1000 —0615(2011)08 —1199 - 09

DOI:10.3724/SP. J. 1231. 2011. 17505

HEPEBALMFanBERIERETNH

KW,

2R, HFH

CH K BEAITTE e R K B FE T , AR Ml A TR U L 98 DT 5 SR B RO s e
AR W BT 5 R SR e =, IR & 266071)

FEE: A 2006 £ 1 A—2009 7 AEEHETHEBHATHT MANRERN L, RETKKE
18 ~525 mm 35 B Wy 0 U F &4 5 3 005 B, B F AW REMNMURER P EE T
BVHART AL FalEe 0w, AFEMEK T, £RKXNA, B3 Ams, Aoivak
EAREBEESRASM MO EERM LK B ol BB R HSORF & % Ea &4, T K
TEERBER A LRI EY ., AENFENEe I B RENH B EWNEF L fnE
KT, AKESR AN F BRI UEAEEMNEERE, MAEKRKE I, B0 F & K4
T3 REBFNEMHSE,RKAE S0 mm ARz A& ARy &K KT 100 mm 3% 4 & &
HR A KT 350 mm 23 R T/ B b, R RRK By 40 U0 F & T B BB E SRl e A, B,
WMEMFEEARAGNEEESRATA T AR NE RIAL

KEER: @O T & pWdm; JEEE; AFLMA; hKkEt; ZHEFEH

FESZES: S958.12; S917.4

WS-t ( Liparis tanakae) JEVEIREILIR)Z
a2 O R A, LA R
PR X RO 2 . BT 0 Y 2 B AN
B A T [ P T AR, R4 IO 1) e d
Xt TR N T B2 A T 2R IR R LU
Ja AR A W DA 10 A 1R
Tl Clupea pallasis) R4 , 0 S006£0 5 21898
SR LA 4 He AT B R B i, A 1976 A5
9.67% , %] 1982 4F . 1983 4F O 14 % 25. 13% FiI
18.96% ', E M EIHE G BUR 2 02K VR
Pl B A B B R A OO R A S EIERIA
B+t A A S R G IVERT, 0 ek
FTEB IR A Rk, XHE N YRS R
B TR A 35 (0 AN 182 05 > e B s
AT RS, A BT T i A S R
GeiR I S RS AR AL . R A
W7t R I TEE A B 2 A AR 7 ER
DL A0 55 B 1 JE A AR A AR AR A ) R GG
A S 38 A% 3 AR AE B R T 1 24 TR A TR

Wi BEHE:2011-04-28 1&[E] H #7:2011-06-08

XHEIRERD A

HR ARSI T f R B S AR o A, A i 1
fE HAE TR E S R G B Y M st AL AT, D3 T
R GUKF R A PR AR 2R

1 BHR A

1.1 #HmPRESHH

5T AR Al 2006 4 1 H—2009 4 7 H 1
i), B K P W98 T 7 5 T TR A A
(#i P EF# 4 3 n mile,1 n mail =1. 852 km, #¥ LI
FERE -1 0,021 7 km) 7E B o EG EB 120° ~
124°E,33° ~37. 5°N JE BN #4719 7 A H By
W Fir R A2 1Y, 23t 3 005 S 4EE00 2 H &
PIRERL (R 1) o BURE MR AR 240 5 )i, B
THAGE ST BV RO/ AE . B &) o0 BTt o LA R
FHWE AR AR 27K 53 I, P70 0L il 701 B 1 %50 1
BHEYIRRRE 53 0 BRI PR B, 12 ) R
F0.001 g, /R 4 B AR R I,
1.2 BUESH

HRAE A AL K 5 e R it R B 7 B AR B A

FENIE « (¥ 5 TS AT 5 A 1R 10T H (2011CBA09805 ) 5 2 4 MEAT A (ARoll ) BHIF & D22 2% (200903005 ) 5 111 4R 4 28 111 %2 T
I 5 A e A U M B IR PR I R AR} I B v

BWAEE 7K I, E-mail . zhangbo @ ysfri. ac. cn

http : // www. scxuebao. cn



1200

KoopE

Eb, SERER L (A R B AR o FT 43 HE R A Y
FFON TN, TS SR E S
VISER A . 45 H R NSO 1 5 FR AR
s A TG 1E 5 AL PR 25 7%
AT AREEIOR A OB al S, et B
FH ALK (FO% ) A58 40 SO0 o 1) e 2 >
P, AR K AR £k DAVEDRHE B 43 L
s 60% AFRHEERI S

L 50 mm Sy [a] B K AL 5 R4 9 SR K 4
MBS fa b B A K 122k : <50 .51 ~
100,101 ~ 150,151 ~ 200,201 ~ 250 251 ~ 300,
301 ~350 351 ~400 1 >400 mm, 25 B R
B R HE BOX AT bR R I 5T 40 SO0 - f ) 45
ST I Kruskal-Wallis =l 2 508k 16 56
R () K56 AR A A5 FIAS [l (A 4157 347 1
FeEOR 2 B R 22 B . R SPSS 16. 0 47
it 53 #T;Rk F PRIMER 5. 0 175255347, - LA
FEALME R AL 60% S br ik 0 58 45 0 B 0 41
R RIE

# 4k 35 &
x1 FRAMRENBLIIFEER
Tab.1 Seasnail samples of each month

Ay fA&K/mm body length FES B

month JU [ range -3 mean number
1 H January 158 ~525 337.63 £50.17 231
3 H March 18 ~97 32.20 £12.60 156
6 H June 42 ~223 108. 48 £34.02 542
7 H July 47 ~317 165.55 £54.86 783
8 H August 50 ~410 208.61 +63.25 429
9 H September 132 ~351 234.56 +44.44 243
10 A October 98 ~417 263.46 +57.18 621

2 4k
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Fig.1 The dominant fish species of each month in the central and southern Yellow Sea
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O Ay &5 3 ALFIEE 2 i, 43 i o AR & 1
18.28% F1 19. 56% ;6 A 45 4 {7, 5k 1
8.63% .

B oY rai R (3% 2) RIS 1 345
117 25 60 A ERE, AR 5 & Fh ER} 1Y) s B8 52
A e, & R i BRI R A R R E R
NSO~ 55 B 1 I 0 S ) IR A5 B AR AR
JEZE B RS A ek 6 25, LA
3HMMO6 Aptaamz, smilhix 2 MHEE
BV 18.90% 1 16. 84% , H v LU %50 fil b R
( Acanthomysis longirostris ) Fl K ¥ v # 4F
( Euphausia pacifica) 3, S+ A& IK
WS R R IR 8 2R R 2R BT
ZEBRAB ) 6 25, LIRSS FINE 2 3
L7 3 A1 6 e & ks sl 4 ok
®Z, b x 2 M HEBEEY 76.89% F
20.92% ,3 H F L EHURRANE A 6 H F5
RIS, BR 3 A LLAh, 08 fE 45

HHRERZNIREZTRE, SBAEBYH
54.60% ~79.25% . HREMWICZERA T DA RS
IR 3, HHEAJRZIFKR 61.10% ~90. 00% ;
FLYR ARG KR . NSO a4 A B i g
HH R BRAEEA L, 43 5| LB i | H IR
RS E- Sk o BR 3 AR 6 A 4 LLSh,
BT MBI T 20 F, 5 A &
BYIH) 14. 68% ~26. 16% ; H v LLJ5 [C = i
F, HOR R, iR a e a e s A A
BMRES

DIAHAATE R 5L 60% Jbnife , RIS ks A< i
RTANABEWAB N4 A (E2), 51
I3 Ay, FEIRE AT S TR i 4 R 2
e 2K BTN TR, 3. 27,55 2 12 6
A BB R, E R I e s W) i
Bhrb B BEERE SIS S R A RS, DL RO
JEERSE EFRH N 3. 9255 3 HaE 710 B E
B FRIE IK S 66. 65% , T BB A2 IR, iR
WERZMME, BRI 4.28 ~4.33; 554 4
s 1 A0y R FEAR R 2 IR (HAR s a2
BH LB K B SRR 4. 32,

R2 AWM FEHNRWAEAR

Tab.2 Diet composition of seasnail %
iR RTINS 1 H 31 6H 7H 8 H 9 A 10 A
prey item January March June July August September October

#4F2& Euphausiacea — 3.78 13.30 0.14 — — 1.56
1% /£ 2% Copepoda — 2.10 — — — — —
FHFZE Acetes 3.33 — — — — — —
FEMRZE Mysidacea — 9.24 0.18 — — — —
2% Hyperiid amphipods — 3.36 3.01 1.16 — — —
741K Crustacea larva — 0.42 0.35 2.03 — 0.43 —
FJHF2% Gammarid amphipods — 52.52 20.92 1.74 0.36 — —
W 2K Cumacea — 22.27 — — — — —

i /£ 2 Gastropoda — 0.84 — — — 1.73 3.60
W5 Bivalvia — 0.42 — — 0.18 — —

% F2% Polychaeta — 0.42 — — — — 0.16

i Kz 3% Echinodermata 1.11 0.42 — 0.43 0.18 — 0.63

JiEJZ2HF2& Demersal shrimp 60.97 2.94 54. 60 71.50 79.25 73.59 69.17

G EF Crangon affinis 37.25 0.84 35.64 51.67 58.85 66.23 57.28

ha 42 IR Eualus sinensis 13.75 — 3.19 12.01 14.31 6.06 5.63

H A8 KR Alpheus japonicus 1.55 — 7.09 1.74 3.04 0.43 0.63

B KK EF Palaemon gravieri 1.33 — 0.53 0.14 1.97 — 1.88

WIS N Latreutes anoplonyx 2.22 — 0.53 0.15 0.18 — 1.56

HEEHF Leptochela gracilis 0.67 — 5.67 0.29 — — 0.16
W [RIRUF Metapenaeopsis dalei 1.55 — — 0.72 0.36 — —
WIGHAXTER Parapenaeopsis tenellus 1.11 — — 0.15 — — —

FLE MR other decapoda 1.54 2.10 1.95 4.63 0. 54 0.87 2.03
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1202 Ko ¥R 35 %

HFR2
(RS 1A 3 H 6H 7H 8 H 9 H 10 H
prey item January March June July August September October

##J% Crab 6.21 — 2.85 4.91 3.77 1.30 5.80
K BEls Charybdis bimaculata 4.88 — 2.13 2.46 1.79 0.43 2.35
KE/INEEE Cancer pygmaeus 0.22 — 0.18 0.43 0.72 — 0.16
Py BE 8% Cancer gibbosulus — — 0.18 — 0.36 — 0.31
TS & Carcinoplax vestitus 0.22 — — 0.72 0.18 — 0.16
i8R Oregonia gracilis — — — 0.43 — — 0.94
KFWEHE Carcinoplax longimana — — — — 0.36 — 0.94
Hg 2K other crab 0.89 — 0.36 0.87 0.36 0.87 0.94
1 £2& Stomatopoda 1.11 — 1.06 — 0. 54 — —
MR, Oratosquilla oratoria 1.11 — 1.06 — 0.54 — —
3k JE 2% Cephalopoda 1.11 0.42 1.06 2.60 1.07 — 0.47
W H- 2 Sepiola birostrata 0.22 0.42 1.06 2.60 0.89 — —
H A& 30, Loligo japonica 0.89 — — — 0.18 — 0.47
1f12% Pisces 26.16 0.84 2.67 15.49 14. 68 22.95 18.62
Tt Enedrias fangi 1.11 — 1.24 10.71 9.66 16.88 7.98
#i%t Engraulis japonicus 4. 66 — — 2.46 2.33 4.33 5.95
S M it Johnius belengerii 2.00 — — 0.15 — — 0.78
EREE Cleisthenes herzensteini 1.11 — — — 0.54 — 0.31
JNE A Larimichthy polyactis 0.44 — — 0.29 — — 0.16
X B HI#R g th Acanthogobius hasta 2.88 — — — — — —
;\m%jzf:fii;ﬂthys hexanema o - 0-18 0.43 0.18 o -
X B#R e 4. Chaeturichthys stigmatias 0.22 — 0.35 — 1.25 0.43 0.63
ML Wifa Liparis tanakae — — 0.18 0.43 0.18 0.43 0.31
fis Scomber japonicus 0.22 — — — — — 0.16
Uit Erisphex pottii 0.44 — — — 0.36 — 0.31
TEHY Setipinna taty 2.00 — — — — — —
M55 KAl Apogon lineatus 1.33 — — — — _ _
+ BT fi1 Benthosema pterotum 1.55 — — — — — —
w74 Trichiurus haumela 0.22 — — — — — —
L% Sillago sihama 0.22 — — — — — —
YA Collichthys niveatus 0.22 — — _ _ _ _
I Eatg i Thryssa kammalensis — — 0.18 — _ _ _
423, Syngnathus acus 6.43 — — 0.15 0.18 — 0.78
HE 2 other fish 1.11 0.84 0.54 0.87 — 0.88 1.25
B trophic level 4.32 3.27 3.92 4.29 4.33 4.32 4.28

10/ October o B 45 SR B, 20 S0 1~ £ 1) ~F- Y AR 45 %

E?E o (¥ =137.41,P <0.001) F1%s 5 % (x* = 20. 49,

ﬁ TH Sumany P =0.002) 547 41 AR M (1 3) o FH910

ot due WEHHCES A GO A IEFIRC 1 A B A

20 40 60 80 100

UK similarity level
B2 @#AgiFasRAnewaARnERSwE
Fig.2 Dendrogram of the cluster analysis of the

dietary composition of seasnail in each month

(GRS S5 (A
2.2 PAEFEBRMERKNTH

K g 45 A 3 W, 240 SO0 #1014 10 15 45 2L
(x> =115.83,P <0.001) flIZs H & (x° =17.63,P =
0.024) ¥4 10 25 AR AR AL (B 3) o P14

http : // www. scxuebao. cn



8 4 [IS

e, 55 - B P AR AR SO £ S ) 1R S A AL

1203

HfE 51 ~ 100 mm A 1R 3R K, Bl 13
NI T, B K >400 mm 4[5 5% 25 5%
78101 ~ 150 mm PR 2R3 , B K 138
B R, B 351 ~400 mm 41 E F%.

= 2B % /% percentage of empty stomachs
—— MRS mean stomach fullness index

g ® 0
- [~ E

~ AR
- £S5
M%)EL) 3:\@55
¥Eeo 282
o - H_:
oy o 1 3
= OH H -

1 3 6 7 38 9 10
H# month

w
(=]

[\
Ut

5 20

210

TEE/ %
percentage of empty
a
w S5

O—=NWE U100
R H TR

mean stomach fullness
index

]

1 2 3 4 5 6 7 8 9
RKAH / mm

size classes

(=)

1. <50 mm,2. 51 ~100 mm, 3. 101 ~ 150 mm,4. 151 ~ 200
mm,5. 201 ~ 250 mm, 6. 251 ~ 300 mm, 7. 301 ~ 350 mm,
8.351 ~400 mm,9. >400 mm.
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Fig.3 Percentage of empty stomach and mean stomach
fullness index ( vertical bars indicate S. E. ) for each

month and each size class of seasnail
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Fig.4 Diet composition for every size class of seasnail
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Fig.5 Body length distribution of seasnail samples in each month
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Feeding habits and their variation of seasnail ( Liparis tanakae)in
the central and southern Yellow Sea

ZHANG Bo ", JIN Xian-shi, DAI Fang-qun
(Key Laboratory for Sustainable Utilization of Marine Fishery Resources,Ministry of Agriculture ,Key Laboratory for
Fishery Resources and Eco-environment ,Shandong Province ,Yellow Sea Fisheries Research Institute ,

Chinese Academy of Fishery Sciences,Qingdao 266071, China)

Abstract; Based on seven bottom trawl surveys conducted in the central and southern Yellow Sea, which
covered the range of 120° —124°E,33° —37.5°N, in seven months from January 2006 to July 2009, total of
3 005 stomach samples of seasnail Liparis tanakae with body length of 18 —525 mm were collected. Stomach
content analysis, cluster analysis and trophic level were used to study the feeding habits and their ontogenetic
variation and monthly variation. The results showed that seasnail is important fish species in food web and
plays an important role in the marine ecosystems of the Yellow Sea. Seasnail fed on more than 60 prey
species. Crangon affinis was the dominant prey item of seasnail,and Enedrias fangi became the dominant
prey item instead of anchovy Engraulis japonicus. The feeding habits of seasnail had significant monthly and
ontogenetic variations. Seasnail mainly fed on benthon at less than 50 mm body length; on zooplankton,
benthon and demersal shrimps at 51 — 100 mm body length; When it mainly fed on demersal shrimps at
101 —350 mm body length, the frequency of fish in the food increased gradually with increasing fish size,
whereas the frequency of demersal shrimps decreased; It mainly fed on demersal shrimps and fish at greater
than 350 mm body length. Therefore, there were three shifts in feeding habits in the fish at about 50 mm, 100
mm and 350 mm body length, respectively. Seasnail at different body lengths belonged to different functional
groups in the Yellow Sea ecosystem. Seasnail with less than 50 mm body length belonged to benthivores
functional group,fish with 51 —100 mm body length belonged to generalist predators functional group, fish
with 101 —350 mm body length belonged to shrimp predators functional group,and fish with greater than
350 mm belonged to shrimp/fish predators functional group. The food composition of seasnail varied
monthly. Cluster analysis revealed that feeding habits in seven months could be divided into four groups. The
body length was the main factors that cause monthly variation in feeding habits of seasnail. Seasnail was one
kinds of fish with higher feeding activity in the Yellow Sea, but the feeding activity, as indicated by the
percentage of empty stomachs( PES) and mean stomach fullness index ( MSFI) , varied significantly among
different classes of sizes and different months. The PES and MSFI each had highest value at 101 — 150 mm
and 51 — 100 mm size classes, respectively, then all decreased with increasing fish size. So, seasnail with
small size obtained higher feeding activity by higher food consumption, but fish with larger size obtained
higher feeding activity by higher feeding opportunity. By integration of the PES and MSFI in each month,
seasnail had two feeding peaks in August and January in a year.

Key words: seasnail ( Liparis tanakae) ; food composition; feeding activity; ontogenetic variation; body
length variation; the central and southern Yellow Sea
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