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Tab.1 Diet compositions of Chelidonichthys spinosus in the East China Sea region

1% 1% 1%

stomach centent occurrence frequency numerical percentage weight percentage IRI
Polychaeta 0.78 0.22 0.03 0.10
Tomopteris sp. 0.39 0.18 0.02 0.08
unidentified Polychaeta 0.39 0.04 + 0.02
Gastropoda 1.17 0.11 0.25 0.14
Sydaphera spengleriana 0.39 0.04 0.25 0.11
Terebridaegen sp 0.39 0.04 + 0.02
unidentified Gastropoda 0.39 0.04 + 0.02
Cephalopoda 8.20 1.36 3.41 12.49
Sepioteuthis lessoniana 0.39 0.04 1.04 0.42
Sepiola birostrata 4.69 0.95 1.20 10.08
Sepiolidaegen sp 0.39 0.11 0.46 0.22
unidentified Cephalopoda 2.73 0.25 0.71 1.77
Copepoda 0.39 0.07 0.00 0.03
Undinula vulgaris 0.39 0.07 + 0.03
Mysidacea 10.93 5.49 2.68 31.85
Lophogaster sp. 0.78 0.29 1.05 1.05
liella pelagicus 6.25 4.36 0.13 28.06
liella formosaensis 0.39 0.18 1.27 0.57
Erythrops minuta 0.39 0.07 + 0.03
Acanthomysis longirostris 0.39 0.04 + 0.02
unidentified Mysidacea 2.73 0.55 0.24 2.16
Cumacea 1.95 0.18 0.15 0.30
Diastylistricincta 1.17 0.11 + 0.13
unidentified cumacea 0.78 0.07 0.14 0.16
Amphipoda 6.25 0.73 0.08 0.90
Gammaropsis nitida 0.39 0.04 + 0.02
Harpiniopsis vadiculus 0.39 0.04 + 0.02
Pontocrates sp. 1.56 0.26 + 0.41
unidentified Gammaridea 1.17 0.11 0.07 0.09
i, Themisto gracilipes 1.95 0.22 + 0.30
#unidentified Hyperiidea 0.78 0.07 + 0.05
Euphausiacea 21.49 62.56 2.08 1308.55
Pseudeuphausia sinica 0.39 0.07 + 0.03
Euphausia pacifica 20.31 62.34 2.07 1308.17
unidentified Euphausiacea 0.78 0.15 0.01 0.12
Natantia 92.19 20.37 51.01 563.09
Solenocera crassicornis 1.56 0.22 1.26 2.31
Solenocera koelbeli 0.39 0.04 0.52 0.22
Solenocera sp. 1.56 0.26 1.82 3.24
Metapenaeopsis barbata 0.78 0.11 0.54 0.51
Metapenaeopsis dalel 8.59 1.83 3.61 46.73

Metapenaeopsis sp. 0.39 0.07 0.06 0.05
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mER 1
1% % 1%

stomach centent occurrence frequency numerical percentage weight percentage i
Metapenaeus ensis 0.78 0.07 0.51 0.45
Metapenaeus joyneri 0.39 0.07 0.36 0.17
Parapenaeopsis hardwickii 0.39 0.04 0.11 0.06
Parapenaeopsis tenella 8.2 3.66 13.60 141.53
Parapenaeus fissuroides 0.39 0.15 0.57 0.28
Fenneropenaeus chinensis 0.78 0.18 0.16 0.24
Fenneropenaeus sp. 43 0.73 3.71 19.09
Trachypenaeus curvirostris 1.95 0.26 1.40 3.24
Acetes chinensis 1.56 0.22 0.18 0.62
Leptochela gracilis 19.92 3.96 0.73 93.42
Leptochela aculeocaudata 5.08 1.58 0.26 9.35
Palaemon gravieri 5.86 1.32 1.96 19.22
Palaemon serrifer 0.39 0.04 0.21 0.10
Palaemon sp. 0.39 0.04 0.03 0.03
Alpheus distinguendus 3.13 0.51 2.21 8.51
Alpheus japonicus 1.17 0.11 0.17 0.33
Latreutes anoplonyx 0.78 0.07 0.02 0.07
Crangon affinis 10.55 2.60 9.17 124.17
Crangon crangon 0.39 0.04 0.12 0.06
Sclerocrangon sp. 1.17 0.44 0.08 0.61
Aegeon lacazei 0.39 0.04 0.03 0.03
unidentified shrimps 10.55 1.69 7.58 88.31
Anomura 1.17 0.26 0.61 1.01
Munida japonica 1.17 0.26 0.61 1.02
Brachyura 13.28 1.91 3.52 17.19
Portunus argentatus 5.47 0.84 1.08 10.50

% Charybdis japonica 1.56 0.22 0.77 1.54
Ji# Charybdis bimaculata 2.34 0.40 1.58 4.63
15 Charyhdis sp. 1.17 0.15 0.02 0.20
Carcinoplax vestita 0.78 0.07 0.01 0.06

Dromia dehaani 0.39 0.04 0.05 0.04
Leucosia unidentata 0.39 0.04 + 0.02
unidentified Brachyura 1.17 0.15 0.02 0.20
Stomatopoda 9.38 1.32 1.04 20.84
Oratosquilla oratoria 8.98 1.28 1.04 20.83
unidentified Stomatopoda 0.39 0.04 0.01 0.02

Sagitta 0.39 0.04 0.00 0.02
Sagitta sp. 0.39 0.04 + 0.02
Pisces 30.08 4.55 35.13 170.59
fi Engraulisjaponinus 0.39 0.04 0.07 0.04
#f Saurida elongata 0.39 0.04 0.13 0.07
Benthosema pterotum 3.13 0.99 1.84 8.86
Bregmaceros macclellandi 1.17 0.11 0.34 0.53




mER 1
% /% 1%
IRI
stomach centent occurrence frequency numerical percentage weight percentage
Apogonichthys lineatus 1.17 0.18 0.76 1.10
5% Trachurusjaponicus 1.56 0.15 1.29 2.25
Pseudosciaena polyactis 1.56 0.15 0.61 1.19
Collichthys lucidus 0.39 0.04 0.51 0.21
#RChrysochir aureus 0.78 0.07 0.67 0.58
Champsodon capensis 2.34 0.29 1.64 4.52
fiff  Callionymus sp. 0.39 0.04 0.42 0.18
fifff Callionymus beniteguri 0.39 0.04 0.12 0.06
Trichiurus haumela 0.78 0.37 0.70 0.83
Chaeturichths stigntatias 0.78 0.11 0.23 0.27
Chaeturichths hexanema 43 0.59 6.18 29.11
fify Sebastiscus marmoratus 0.78 0.15 0.06 0.16
fiy Minous monodactylus 0.39 0.04 0.20 0.09
fifh Vespicula sp. 1.17 0.11 0.89 1.17
Cynoglossus purpureom aculatus 0.39 0.04 1.61 0.64
Cynoglossus sp. 0.78 0.07 1.05 0.87
unidentified fishes 7.03 0.95 15.82 117.89
planktonic larva 5.07 0.84 0.02 1.09
Macrura mysis larva 0.78 0.07 + 0.05
Brachyura zoea larva 0.78 0.15 + 0.12
Brachyura megalopa larva 2.34 0.40 0.01 0.83
Squillidae alima larva 0.39 0.07 + 0.03
egg 0.39 0.15 + 0.06
B o .
Note : + indicates appearance but seldom.
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Fig.1 Mean stomach fullness index and percentage of empty
oratoria) 101~427 mm stomachs for each size group of Chelidonichthys spinosus ( X £SE)
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Tab. 2 Weight percentage (W) and numerical percentage (N) for major prey groupsin diets of each size group of

Chelidonichthys spinosus

%

/mm
size group item natantia mysidacea euphausiacea pisces other
w 97.03 2.69 + - 0.28
=100
N 24.10 68.72 + - 7.18
w 83.30 5.43 0.08 7.42 3.77
101-150
N 77.29 2.56 5.13 0.74 14.28
W 57.11 2.03 1.00 27.63 12.23
151-200
N 37.06 0.43 37.93 7.74 16.84
W 39.09 4.04 3.94 40.35 12.58
201-250
N 9.53 0.79 80.40 3.19 6.09
w 28.99 + 2.70 57.84 10.47
>251
N 11.37 + 77.69 7.06 3.88
e e '
Note: ‘+’ indicates seldom;‘-’indicates none.
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2 b
(X£SE) [14]
Fig.2 Mean weight of each prey in the stomach of each size
group of Chelidonichthys spinosus ( X +SE) , 30°30'N
[14]
el 0 5 10 15 20 25 ’
Size class + + y + + ,
201-250 mm 4 15
=250 mm 5 i 1
101-150 mm 2
151-200 mm 3 4
=100 1
e 0.35x10"t, 0.87x10"t,
3 0.07x10™t,

Fig.3 Dendrogram of cluster analysis for dietary composition
of Chelidonichthys spinosus in each size class
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Diet composition and feeding habits variation with body length of
Chelidonichthys spinosus in central and northern East China Sea

LI Zhenhua, XU Kaida, JIANG Rijin, ZHOU Yongdong, PAN Guoliang

Marine Fisheries Research Institute of Zhejiang Province, Zhoushan 316100, China

Abstract: Chelidonichthys spinosus is an important benthic fish species which distributes from the Bohai Sea to
the South China Sea. From May 2008 to February 2009, total of 382 C. spinosus samples with body length of
39-427 mm were collected from Zhoushan fishing ground, Zhouwai fishing ground, Jiangwai fishing ground and
Yushan fishing ground, all of which are located in central and northern East China Sea. Based on stomach contents
analysis, diet composition and ontogenetic variation in feeding of C. spinosus in central and northern East China
Sea were investigated by applying cluster analysis, one-way ANOVA and chi-squared test. More than 93 species of
prey were ingested by C. spinosus. Natantia, Euphausiacea and Pisces were the most important prey groups,
accounting for 92.19%, 30.08% and 21.49% of the occurrence frequency; 20.37%, 4.55% and 62.56% with the
number percentage, 51.01%, 35.13% and 2.08% with the weight percentage and 563.09, 170.59 and 1 308.55 with
the index of relative importance (IRI) of the total food, respectively. At species level, the dominant preys were
Euphausia pacifica, Parapenaeopsis tenella, Crangon affinis and Chaeturichths hexanema. E. pacifica showed the
most occurrence frequency, accounting for 20.31%; E. pacifica was the largest in number , accounting for 62.34%;
P. tenella had the highest weight percentage , accounting for 13.60%. The highest percentage of IRI of total food
was presented in E. pacifica(l 308.17), followed by P. tenella(IRI=141.53), C. affinis (IRI=124.17) and C. hex-
anema (IR1=29.11). The feeding intensity, as indicated by percentage of empty stomachs (PES) and mean stomach
fullness index(MSFI), varied significantly among different size classes, while the diet composition of major prey
groups also varied significantly. The weight of prey fish increased significantly with fish size increasing. For fish
shorter than 200 mm, the dietary breadth positively correlated with body length, while for fish longer than 200 mm,
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it showed negatively correlation with body length. However, mean weight of each prey increased with fish size
increasing. This phenomenon is consistent with the “optimum foraging theory”. Cluster analysis revealed two
major groups of body length in 39-427mm range: one group consisted of specimens shorter than 100 mm, the
other group longer than 100 mm. Furthermore, the groups whose body length was more than 100 mm also clusted
into two major groups: one of which was less than 200 mm in body length, and the other was more than 200 mm.
As far as the species level was concerned, C. spinosus with body length less than 100 mm mainly take liella
pelagicus and Leptochela gracilis for food, the other longer than 100 mm mainly take E. pacifica, P. tenella, C.
affinis, C. hexanema and Oratosquilla oratoria for food. The proportion of fish in the diet composition signifi-
cantly increased with body length increasing. It can be concluded that the feeding habits variation of C. affinis is
closely related with its body length. [Journal of Fishery Sciences of China, 2011,18(1):185-193]

Key words: Chelidonichthys spinosus; central and northern East China Sea; diet composition; feeding intensity;
ontogenetic variation
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