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1 EREYHEERS
Tab.1 The correct weight of food organism
(g ) (g )
0.0001~0.001 (Lucifer sp.) 0.005
0.001~0.004 (Leptochela gracilis) 0.04~0.10
0.01~0.04 0.35~3.01
(Gammarus sp.) 0.0075 0.01
0.025~0.125 b 0.005
0.0005~0.005 0.0075~0.02
(Leueon sp.) 0.007 0.03~0.05
(Erythrops minuta) 0.05 (Alima larvae) 0.005~0.02
(Lophogaster pacificus) 0.15 (Sagitta sp.) 0.002~0.01
0.012 0.0005
(Euphausia sp.) 0.015 0.1
(Acetes sp.) 0.05~0.15
2 , , IRI ) )
10 7, 100 (Euphausia 100%,
pacifica) (Leptochela gracilis) ,
IRI 1259.19  268.57, IRI 50%, ,
56.54% 17.59%, 74.13%
’ 22 EHATA
, (Benthosema ptero- 2.21
tum) (Bregmaceros macclellandi) IRI 4 3
( ), 4
53.28%  66.67%,
2.1.2 . ’ ’
, IRI 100 ' . ’
, IRI ’ ’
35.29%  28.90%; , IRI
100 , IRI ( ) ’
27.08%  27.11%; )
, IRI 100 ( )3
; IRI IRI 407.38 4.05  1815.49, IRI
15.96% 12.81% 18.98% 10.19%; 18.29% 0.18%  81.52%:
. IRI 100 20.01% 3.39%  76.60%;
; %IRI(IRI ) ; 72.37% 1.46%  26.17%;
79.65%  6.86%, 9.15% 4.04% 86.81%
, IRI 92.42, ,
17.65%, ,
3

Marine Sciences / Vol. 36, No. 7/2012

81



HRRE REORTS

*2 RBEEEERVMEAHENREEREY
Tab. 2 The constituent of food species and its IRI of C. snyderi in the East China Sea

(EEULLES (%) (%) (%)
(Abralia multihamata) 0.93 0.18 0.65 0.72
(Sepiola sp.) 0.38 0.27 0.97 0.63
1.40 0.63 1.94 3.93
(Cypridina dentata) + 0.09 0.32 0.03
(Cypridina sp. ) 0.06 2.52 0.32 0.83
(Cypridinodes bairdi) 0.01 0.27 0.32 0.09
(Conchoecia lophura) 0.01 0.54 0.32 0.18
(Euconchoecia maimai) 0.03 1.35 1.61 2.22
(Euconchoecia chierchiae) 0.01 0.36 0.32 0.12
(Euconchoecia elongata) + 0.27 0.65 0.18
(Calanus sinicus) 0.01 0.54 1.61 0.88
(Undinula vulgaris) 0.01 0.54 1.94 1.06
(Paracalanus parvus) + 0.18 0.32 0.06
(Nannocalanus minor) + 0.09 0.32 0.03
(Neocalanus robustior) + 0.09 0.32 0.03
(Eucalanus subtenuis) + 0.09 0.32 0.03
(Eucalanus crassus) 0.03 2.25 2.26 5.14
(Eucalanus subcrassus) 0.03 1.89 1.29 2.47
(Euchaeta concinna) + 0.09 0.32 0.03
(Candacia pachydactyla) + 0.09 0.32 0.03
(Temora turbinata) + 0.18 0.65 0.12
(Calanopia elliptica) + 0.09 0.32 0.03
(Oratosquilla sp. ) 0.10 0.09 0.32 0.06
(Paralophogaster glaber) 0.50 0.45 1.29 1.23
(Lophogaster pacificus) 0.30 0.09 0.32 0.13
(liella pelagicus) 0.10 0.36 0.32 0.15
(liella formosensis) 0.02 0.09 0.32 0.04
(Acanthomysis laticauda) 0.02 0.09 0.32 0.04
0.14 0.54 1.29 0.88
(Diastylis tricincta) 0.04 0.27 0.32 0.10
(Excirolana chiltonii) 0.01 0.09 0.32 0.03
(Lestrigonus macrophthalmus) 0.14 6.29 2.26 14.52
(Lestrigonus bengalensis) + 0.09 0.32 0.03
(Lestrigonus schizogeneios) 0.01 0.27 0.32 0.09
(Lestrigonus shoemakert) 0.08 3.50 2.58 9.24
(Lestrigonus sp. ) 0.01 0.36 1.29 0.47
(Themisto gracilipes) 0.12 5.21 6.13 32.65
(Themistella fusca) + 0.09 0.32 0.03
(Hyperoche sp. ) + 0.09 0.32 0.03
(Hyperioides sibaginis) + 0.09 0.32 0.03
(Hyperioides longipes) 0.03 1.17 0.65 0.77
(Phronima sp. ) 0.04 0.09 0.32 0.04
(Brachyscelus crusculum) 0.04 0.09 0.32 0.04
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gR?2
(%) (%) (%)

(Brachyscelus rapax) 0.04 0.09 0.32 0.04
(Oxycephalus sp. ) 0.04 0.09 0.32 0.04
0.04 1.89 3.55 6.84
(Ampelisca cyclops) 0.12 0.72 0.32 0.27
(Ampelisca brevicoenis) 0.29 1.71 1.29 2.57
(Photis sp.) 0.02 0.09 0.32 0.03
(Corophium majer) 0.06 0.36 0.32 0.14
(Leucothoe sp.) 0.02 0.09 0.32 0.03
(Pontocrates altamarimus) 0.08 0.45 0.97 0.51
(Pontocrates sp. ) 0.02 0.09 0.32 0.03

(Euphausia pacifica) 10.53 31.45 30.00 1259.19
1.71 5.12 7.74 52.92
(Acetes chinensis) 0.20 0.18 0.65 0.25
(Acetes japonicus) 0.10 0.09 0.32 0.06
(Lucifer intermedius) 0.08 0.72 1.29 1.03
(Lucifer typus) 0.08 0.72 0.97 0.77

(Leptochela gracilis) 5.77 6.47 21.94 268.57
(Leptochela aculeocaudata) 2.97 3.32 1.29 8.12
(Fenneropenaeus sp. ) 0.70 0.09 0.32 0.26
(Solenocera sp. ) 3.51 0.45 0.97 3.83
(Trachypenaeus curvirostris) 1.40 0.18 0.65 1.02
(Palaemon pacificus) 3.31 0.36 1.29 4.73
(Plesionika izumiae) 0.50 0.09 0.32 0.19
(Psalidopus sp. ) 0.70 0.09 0.32 0.26
(Crangon sp. ) 1.00 0.09 0.32 0.35
12.63 1.62 5.48 78.14
(Thalamita sp. ) 0.70 0.09 0.32 0.26
(Sagitta nagae) 0.02 0.09 0.32 0.04
(Sagitta sp. ) 0.02 0.09 0.32 0.04
(Apogonichthys lineatus) 0.50 0.09 0.32 0.19
(Apogon sp. ) 1.00 0.18 0.32 0.38
(Benthosema pterotum) 5.61 1.26 3.87 26.60
(Bregmaceros macclellandi) 7.02 0.63 2.26 17.27
(Champsodon snyderi) 1.50 0.27 0.97 1.72
(Acanthogobius hasta) 2.01 0.09 0.32 0.68
(Chaeturichths hexanema) 0.20 0.09 0.32 0.09

28.07 2.52 8.71 266.40
1.60 0.72 2.26 5.25
0.16 0.72 2.26 1.99
0.02 0.09 0.32 0.04
0.22 0.99 2.58 3.12
0.01 0.09 0.32 0.03
0.02 0.18 0.65 0.13

0.60 2.70 5.16 17.02
0.16 0.18 0.32 0.11
+ 0.36 0.32 0.12

:+  0.01
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Tab. 3 The season and spatial distribution of food species of C. snyderi in the East China Sea

20 46 39 40 65 48 12
10 11 20 18 7 28 8
— — — — / / /
(%)
— — — — 32.94 15.38 10.00
(%) 50.00 76.09 48.72 55.00 — — —
(%) 150.00 19.57 66.67 52.50 — — —
(%) 100.00 47.83 57.70 53.75 — — —
*k4 FREEESEETEAYARH
Tab. 4 The main constituent of food groups of C. snyderi in the East China Sea
(%) (%) IRI (%)
12.24 36.57 1312.11 58.92 24.89
32.96 14.47 483.43 21.71 23.83
45.92 5.12 313.32 14.07 11.28
1.17 22.91 68.47 3.07 15.32
2.2.2 ) )
5 5 , ,
, (x*=14.58, P 0.005)
3 , (x*=113.29, P 0.005) (x*=72.28,
P 0.005) IRI ,
3 (x*=3.47, P 0.005) IR
*5 FBEEHETERVEANSTRENETTL
Tab.5 The seasonal changes of indexes of main constituent of food groups of C. snyderi in the East China Sea
IRI
(%) (%) (%) (%) "
10.95 46.43 1147.60 40.88 7.92 19.06 540.07 27.12
44.74 25.00 1085.51 38.67 39.06 13.81 669.32 33.61
33.70 4.76 446.19 15.90 42.85 3.59 324.87 16.31
1.34 16.07 86.85 3.09 2.11 40.61 312.07 15.67
IR IRI
(%) (%) (%) (%)
7.40 26.47 495.42 28.97 18.97 52.06 3108.36 80.32
35.03 17.65 370.53 21.66 19.76 9.44 333.33 8.61
50.98 8.24 414.82 24.25 53.23 5.33 325.57 8.41
0.93 30.59 362.73 21.21 0.47 7.02 18.55 0.48

84

/2012 /36



B3RS REPOATS

2.2.3 , 70 mm s

(x*=1.46, P 0.005)
8 IRI , (x*=2.03,
IRI 3 P 0.005) IRI ,

>

40 mm (x*=94.81, P 0.005) IRI

60 mm

*6 FRBEEHEEERVEANSTHEHMARKRTH
Tab. 6 The variation of indexes of important food groups in different body length of C. snyderi in the East China Sea

IRI IRI IRI
(mm) ()
(%0) (%) (%) (%) (70) (%)

50 29 32.05 43.17 77.48 30.69 10.48 15.88 26.78 1.59 1.96
50~60 38 17.34 36.36 57.15 38.25 15.63 29.87 32.78 3.41 6.99
61~70 36 9.48 27.49 37.13 44.31 14.69 28.66 40.20 4.27 17.90

70 28 3.84 29.33 25.37 26.03 26.00 26.11 61.89 16.67 42.84

2.3 HEERE 100 -
= % Ve F A
231 5 80f [1T11
e, o 4%
R 60t o 3%
§ 2%
2 3 4 , 5 o 81%
> ) , 60% & ol 00k
b e
© 1) : 0 s
, 40% 3 4 ) ,
26% )
3
’ Fig. 3 Percentage of feeding rank for each area of C. snyderi
3 (P
0.05) 100 r
2.3.2 © 80t
Ex!
44
E;\ 60r m3%
100; = 0 @248

s En: i ] ]ﬁ

% 80+ £ o 0%k

& D45 B 200

i 60 m 32%

& 824 N ) O S A O

# a0t 8 14 <50 51~60 61~70 >70

& 008t oy

H& mim

20r
4
0 Fig. 4 Percentage of feeding rank for each body length of C.
snyderi
. . . 5 6 7
Fig. 2 Percentage of feeding rank for each season of C. .
snyderi 16.34%,

Marine Sciences / Vol. 36, No. 7 /2012 85



B3RS REPOATS

(F=11.29, P 0.05); 5
(F=7.32.29, P 0.05);

) 70 mm
(F=34.21, P 0.05)
40, SV 30
35t - ZRE
Lo P
§ 30
£ i {205
20} Er
£ |
g 151t 115
10} N || "
5t
0 5
# 7] % £
=
5
Fig. 5 Mean stomach fullness index and percentage of

empty stomach for each season of C. snyderi
c 6 7))
vertical indicates SE (the same as Fig.6, Fig.7)

35 120
(=SB S h ik
30} —— A L/I
225 I 1
ﬁ 20 [ / §_
E f 110 gz
B1s o
ol
10 |s
51
0 0
it th M
X 3
6

Fig. 6 Mean stomach fullness index and percentage of
empty stomach for each area of C. snyderi

277.16%o,

27.13%o 10.01%0~20%o 20.53%,
20.01%0~50%0 19.65%, 50%o 11.92%
s 60 mm 60
mm
(P 0.05)
86 /2012

i =t 130
- ZHE
30t 2%
S 4L
=
E ool | 120
% 15 x\\ i %
&7 115 ™
¥ 10! \v/
110
5t
0250 Tsice0  e1-70 70
A< fmm
7
Fig. 7 Mean stomach fullness index and percentage of

empty stomach for each baby length of C. snyderi

3 Wik

31 AHT4
[8]
60 mm
60 mm
60~70 mm
[17]
79
67.09%

>

32 E¥Hansitie

70 mm,

» [13]

[14-16]

53

B



HRRE REORTS

[18]

67% ,
[19]
33 BEBAEZMK
Olaso [2Y ,
Olaso ) )
16.34%

10%~20%,
Bigt: A, REE. KA. FHRE. Fadk, kD

MER S TR E AT RIS E . HBEFEAF
I Ak, fEshdd A,

1. , 2005,

35(2): 206-212.

(2] , , ,
— J1.
, 2006, 30(8): 58-63.
(3] ,
[J]. , 2005, 16(4): 708-711.
(4] ,
[J]. , 2008, 30(4): 319-326.
[5] ) ,
1. , 2006, 28(4): 109-114.
(6] , , ,
[J]. ,2005,27(2): 113-119.
[7] b 9 b
[J]. , 2006, 36(6): 932-936.
(8] , ,
1. , 2010, 32(2): 199-203.
[9] . [M].

,2007: 22-39.

[10] Letoumeur Y, Galzin R, Harmelin-Vivien M. Temporal
variations in the diet of the damselfish Stegastes nigri-
cans(Lacepede) on Reunion fringing reef[J] Exp Mar
Biol Ecol, 1997, 217: 1-18.

[11] Pinkas L, Oliphant M S, Iverson I L K. Food habits of
albacore, bluefin tuna, and bonito in California wa-
ters[J]. Calif Dep Fish Game Fish Bull, 1971, 152:
1-105.

[12] Zar J H.Biostatistical analysis(2ed.)[M]. New York:
prentice-Hall,Englewood Cliffs, 1984: 23-34.

[13] ; , ,

[J1. , 2004, 11(5):
420-425.

[14] Brooks J L, Dodson S 1. Predation, body size, and
competition of plankton[J]. Science, 1965, 150: 28-35.

[15] Gressman G D.Ecological aspects of ontogenetic shifts in
prey size utilization in the Bay goby(Pisces:Gobiidae) [J].
Oecologia, 1980, 47: 233-238.

[16] Langton R W.Diet overlap between Atlantic cod,
Gadus morhua, silver hake Meduccius bilinears and
fifteen other northwest Atlantic finfish[J]. Fish Bull,
1982, 80: 745-759.

[17] . [J].

Marine Sciences / Vol. 36, No. 7 /2012 87



HRRE REORTS

, 1996, 27(5): 556-561. , 2007, 29(1): 31-37.
[18] , . [J]. [20] Olaso I, Rauschert M, Broyer C D. Trophie ecology oft-
, 2005, 25(9): 2227-2233. hefamily Artedidraconidae(Pisces: Osteiehthyes)and its
[19] , , , . impact on the eastern WeddeU Sea benthic system [J].
[J]. Mar Eco Pro Ser, 2000, 194: 143-158.

Preliminary study on feeding ecology of Champsodon snyderi
in East China Sea region

XU Kai-da, JIN Hai-wei, LU Zhan-hui, PAN Guo-liang, ZHU Zeng-jun

(Marine Fishery Institute of Zhejiang Province, Key Laboratory of Sustainable Utilization of Technology Research
for Fishery Resource of Zhejiang Province, Scientific Observing and Experimental Station of Fishery Resources for
Key Fishing Grounds, Ministry of Agriculture, China , Zhoushan 316004, China)
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Abstract: The feeding ecology of Champsodon snyderi in the East China Sea region was investigated based on the
material from the survey of the East China Sea region from May 2008 to February 2009. The results showed that C.
snyderi could be classified as a zooplankton carnivorous predator, as well as fed on nekton; the main food species of
C. snyderi include Euphausia pacifica, Leptochela gracilis, Benthosema pterotum and Bregmaceros macclellandi.
The dominance of main food species changed with changes in body length, and the species of food constituent were
different obviously, which is consistent with the “optimum foraging theory”. The seasonal changes of food species
were obvious. The replacement rate reached the highest of 100% in spring and close among other three seasons. The
species of food constituent were increased from the north to the south. The similarity index was all below 50%
between areas, suggesting that the regional differences of the species of food constituent were very significant. The
difference between the north and other two areas was the most. The yearly empty stomach rate of C. snyderi was
16.34%. The changes of empty stomach rate in different seasons, areas and body length groups were little. The
yearly mean stomach fullness index was 27.13%o. The rate was the highest in winter and lowest in spring, increased

from the north to the south, but was very close among different body length groups.
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