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                 Tab. 1 Thirty important prey sh species and their standard body length in the Yellow Sea             n=10 x SD

 
Fish species

/mm
Standard body 

length Fish species

/mm
Standard body 

length

Sardinella zunasi 72.00 4.00 185.00 19.62

Engraulis japonicus 111.60 12.72 Argyrosomus argentatus 143.70 13.12

Thrissa kammalensis 107.10 2.69 Pseudosciaena polyactis 114.90 10.55

Thrissa mystax 95.60 4.62 Collichthys niveatus 81.00 7.10

Setipinna taty 113.10 22.17 Collichthys lucidus 84.30 9.38

Coilia ectenes 152.80 21.27 Enchelyopus elongates 150.90 20.80

Coilia mystus 158.70 10.65 Enedrias fangi 123.20 15.82

Harpodon nehereus 136.60 30.62 Ammodytes personatus 84.60 14.02

Benthosema pterotum 29.50 2.76 Trichiurus haumela 169.80 23.88

Acropoma japonicum 56.10 4.07 Trichiurus muticus 109.10 7.56

Apogonichthys lineatus 53.50 5.32 Chaeturichthys stigmatias 92.50 5.60

Apogonichthys carinatus 92.80 9.69 Chaeturichthys hexanema 53.00 9.13

  Sillago sihama 108.90 4.20 Pneumatophorus japonicus 161.60 7.93

  Sillago japonica 175.50 0.71 Platycephalus indicus 259.80 80.97

Johnius belengerii 98.50 11.63 Cleisthenes herzensteini 127.80 10.36
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Messieh 13 4 11
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1

Fig.1 Sagittae of Paci c herring showing different parts from the proximal left view
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Morphologic characters of sagittae in some important prey sh in the Yellow Sea

ZHANG Bo DAI Fang-qun JIN Xian-shi
Key Laboratory for Sustainable Utilization of Marine Fishery Resources Ministry of Agriculture Yellow Sea Fisheries Research 

Institute Chinese Academy of Fishery Sciences Qingdao  266071 China

Abstract Morphologic structure of fish sagittae is stable and has species characters. Moreover  the sagittae 
is stiff and not easy to be digested. So its morphological characters can be used to identify species in stomach 
content analysis of sh. Thirty species of important prey sh including scaled sardine Sardinella zunasi anchovy 
Engraulis japonicus madura anchovy Thrissa kammalensis mustached anchovy Thrissa mystax hair n anchovy 
Setipinna taty estuarine tapertail anchovy Coilia ectenes estuary tapertail anchovy Coilia mystus bombay 
duck Harpodon nehereus skinnycheek lanternfish Benthosema pterotum firefly-fish Acropoma japonicum
cardinalfish Apogonichthys lineatus spotsail cardinalfish Apogonichthys carinatus common whiting Sillago 
sihama silver whiting Sillago japonica belenger s croaker Johnius belengerii white flower croaker Nibea 

white Chinese croaker Argyrosomus argentatus small yellow croaker Pseudosciaena polyactis bighead 
croaker Collichthys niveatus spinyhead croaker Collichthys lucidus elongate eelpout Enchelyopus elongates
Fang s blenny Enedrias fangi sand lance Ammodytes personatus largehead hairtail Trichiurus haumela
Trichiurus muticus nespot goby Chaeturichthys stigmatias pinkgray goby Chaeturichthys hexanema Paci c 
mackerel Pneumatophorus japonicus Indian flathead Platycephalus indicus and pointhead plaice Cleisthenes 
herzensteini in the simpli ed food web were chosen as study objects and morphologic characters of their sagittae 
were described and compared with each other. The results showed that the sagittae of 7 couples of species in 
the 30 species of important prey sh are similar such as madura anchovy and mustached anchovy cardinal sh 
and spotsail cardinalfish common whiting and silver whiting belenger s croaker and white flower croaker
white Chinese croaker and small yellow croaker bighead croaker and spinyhead croaker and finespot goby 
and pinkgray goby. This study provided some basic information for species identi cation which was based on 
morphology of sagittae such as stomach content analysis. At the same time it could help to improve veracity of 
species identi cation and stomach content analysis to study morphology of sh sagittae furthermore quantify the 
morphologic characters of species sagittae between close relatives and study the geography variations of the same 
species. Journal of Fishery Sciences of China 2008 15 6 917 926
Key words Yellow Sea prey sh stomach content analysis sagittae morphological characters
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1 a 1 b 2 a 2 b 3 a

3 b 4 a 4 b 5 a

5 b 6 a 6 b 7 a 7 b

Plate 

1 a Sagittaee of S. zunasi from proximal view 1 b Sagittae of S. zunasi from distal view  2 a Sagittae of E. japonicus from 
proximal view 2 b Sagittae of E. japonicus from distal view 3 a Sagittae of T. kammalensis from proximal view 3 b Sagittae 
of T. kammalensis from distal view 4 a Sagittae of T. mystax from proximal view 4 b Sagittae of T. mystax from distal view 5 a
Sagittae of S. taty from proximal view 5 b Sagittae of S. taty from distal view 6 a Sagittae of C. ectenes from proximal view 6 b
Sagittae of C. ectenes from distal view 7 a Sagittae of C. mystus from proximal view 7 b Sagittae of C. mystus from distal view 

1 a 1 b 2 a 2 b

Plate 

1 a Sagittae of H. nehereus from proximal view 1 b Sagittae of H. nehereus from distal view 2 a Sagittae of B. pterotum 
from proximal view 2 b Sagittae of B. pterotum from distal view 
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Explanation of Plate 
1 a Sagittae of A. japonicum from proximal view 1 b Sagittae of A. japonicum from distal view 2 a Sagittae of A. lineatus 

from proximal view 2 b:Sagittae of A. lineatus from distal view 3 a Sagittae of A. carinatus from proximal view 3 b Sagittae 

of A. carinatus from distal view 4 a Sagittae of S. sihama from proximal view 4 b Sagittae of S. sihama from distal view

5 a Sagittae of S. japonica from proximal view 5 b Sagittae of S. japonica from distal view 6 a Sagittae of J. belengerii from 

proximal view 6 b Sagittae of J. belengerii from distal view 7 a Sagittae of  from proximal view 7 b Sagittae of 

 from distal view 8 a Sagittae of A. argentatus from proximal view 8 b Sagittae of A. argentatus from distal view

9 a Sagittae of P. polyactis from proximal view 9 b Sagittae of P. polyactis from distal view 10 a Sagittae of C. niveatus from 

proximal view 10 b Sagittae of C. niveatus from distal view 11 a Sagittae of C. lucidus from proximal view 11 b Sagittae of C. 

lucidus from distal view 12 a Sagittae of E. elongates from proximal view 12 b Sagittae of E. elongates from distal view 13 a

Sagittae of E. fangi from proximal view 13 b Sagittae of E. fangi from distal view 14 a Sagittae of A. personatus from proximal 

view 14 b Sagittae of A. personatus from distal view 15 a Sagittae of T. haumela from proximal view 15 b Sagittae of T. 

haumela from distal view 16 a Sagittae of T. muticus from proximal view 16 b Sagittae of T. muticus from distal view 17 a

Sagittae of C. stigmatias from proximal view 17 b Sagittae of C. stigmatias from distal view 18 a Sagittae of C. hexanema from 

proximal view 18 b Sagittae of C. hexanema from distal view 19 a Sagittae of P. japonicus from proximal view 19 b Sagittae 

of P. japonicus from distal view 20 a Sagittae of P. indicus from proximal view 20 b Sagittae of P. indicus from distal view 

  

1-a 1-b

Plate

1-a: Sagittae of C. herzensteini from proximal view; 1-b: Sagittae of C. herzensteini from distal view
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