H155 561
2008411 H

Hh G R

Journal of Fishery Sciences of China

Vol.15 No.6
November 2008

HEERHMEMIEARSHE
KB, TR, & B A

(P EAKP R IR AR 2 /K= RIS T, AR L B i il B R T R A B RO A S =, IR B 266071

WE: O TEREREANESENRE, B MRRE, BRESSHEEL, RESHIET AT aEE Wi i
FEEE . AUTFLIEEUEN “ LB R 7 i) 30 Ff EZEA B MOV IT SN &, 8 T & A 8% B 8 S L IR AT
T AT SRR, X 30 A BB A R B A PR SHAT U R 7 4. SR SRR AR AT, 4 e Rt
AN DR R 1, 2o BRI /D B 7 PG M ot £ R 5 ol L S At £ /N 55 i PROBAGZE M8 FUBCK AR B £, DU T 5 A% £ A
NETF R E, AN E S W SR TR OSSR T RAH R RN BB R T
BRI B AR BN B O LSRR BT, LR R — M B AL R A 2 S T 5085 H B T B i ik

T RRZER LT, X 52w B A 0 A v e P R R R HE

KR B EEMEA BEWaN: REA RARRE
FESHS: S96 XERERIRAD: A

B i a SR A R KRR P LR A B
fgiAr, BT Had R pfE Rilas T8RS0
(I8 22 7 THI , 320 3T R (] B b sk 2 R v 2 B
Rl r o U a2 B T o E RN AR
HEER T NEREAREASEM EE BT
HEsgmioe, DRAMARE, #0215
BT RE I R S A T T R TR
FALEE WU, REARA MR T R
T HEEBERIRC . BRH A3 3 X, 2
KEAWMAEAMERA. AT REAER 5T
W, & T AT RHAE T 22 00T -

FI A [ e g v S R A S R B
SRR Z A AR S 38 B S W Ay
WU H B TS N 2 AT IR,
T4 AR PR AR A A SIS 5 ARG #E ity b 36 T30 Foft 5.
BT SRR H A A HAN 5 i AL, HIB AR
Sz N T R s (s SR ELEh A R S
a5 ) UL RS AR AT e P, TR M
IR i £ S H A 1 70 AR A #2810 ) 245 7

W HE B HA: 2008-05-20; 1£1T H #H: 2008-07-03.

[ EAK PR, 2008, 15 (6): 917-926]

XEHS: 1005-8737-(2008) 06— 0917-10

HR KB, M 1903 4E Scott JF 4 F ] 125 1
HARA RS A sRrE e ek, £4
EMLTTH O FF R T RE RIS TAE 2. ENEX
J7 T IO D, A RSO3 ) e st 1 2K 11
H A AT THIFL, K EHRS B IR T 6 Mg
T TSR AR SRR B 8, 5554
2 W5 T v [ 4 AR 28 B BT AT .
PRVT 4 ) g 2 T v (B =) L vF K B A R i
5 H B0 w0 2R L 20 2R A T A 2 LR 5T 1
FRIRIE. WA T RIS AMEARESN T
KB EWHHT, LTS MR R E e
HEMEN BT REalE oM e
B, FEHRE L ERAYE . A SR E I I 454
W E B R R (KB CEE R A R
e SR i 2 B A mrE R R R
HaEaYM g & LE T EEERG ) K
B M SR B AT LR WF 5T, I S 5t
TH G A B RS AR AR R ] 2 BBl 20R)

ELWME: BRESEMFTLZBEMEITE (2006CB400600) : B R AR 4 ERIE (30490233) ; BER B RB#E 4

M LEmHE (30570293).

BB/ A sk (19719, L, H 1, BRI A FENF B LR RS LYW E 50 11 # 5T . E-mail: zhangbo@ysfri.ac.cn

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



mailto:zhangbo@ysfri.ac.cn
http://www.fineprint.com.cn

918 O KR

5%

1 #MREEE

11 HEmptlEs5lE

PRI 5 s Rk B, e B B R AL A
W GEFAEBYIR R VEFR R R B2
LhEEAE Y O B ot DA K B S (R ZE W) R SR PR OT AT
HEPE B BT 20 7 G v B B A R R} £ e S
FUR G (& 1), BUR B HEAT &R AT 1 L AT
. MT REMRRWNAEAHANESANAAER
xR 2 A R AT

AU R B AR 3 SRR SR K
WEFCRT “A62F7 5 e R U 7 0 7E E R K kAT
RlF AN REMES. I TIEBREEL LR
& I BRI 3538, 58 3% B NaOH ¥ 0K R B4
BEVHUNEY, TS KT . RSN
F OLYMPUS Sz61 2! 2 | 58 M H A B4, 3F H
OLYMPUS DP71 £ b5 AH LA 1 HA e S AR sk
M AE. &afidik 10 260 H A AT A0
SRR, I L 52 BE S B 6 T A B TR L

R1 HEIMHEEERETHRERERE
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Fig.1 Sagittae of Pacific herring showing different parts from the proximal (left) view
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Morphologic characters of sagittae in some important prey fish 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 fish. Thirty species of important prey fish, including scaled sardine Sardinella zunasi, anchovy
Engraulis japonicus, madura anchovy Thrissa kammalensis, mustached anchovy Thrissa mystax, hairfin 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
sithama, silver whiting Sillago japonica, belenger’ s croaker Johnius belengerii, white flower croaker Nibea
albiflora, 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, finespot goby Chaeturichthys stigmatias, pinkgray goby Chaeturichthys hexanema, Pacific
mackerel Pneumatophorus japonicus, Indian flathead Platycephalus indicus and pointhead plaice Cleisthenes
herzensteini, in the simplified 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 fish are similar, such as madura anchovy and mustached anchovy, cardinalfish
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 identification, which was based on
morphology of sagittae, such as stomach content analysis. At the same time, it could help to improve veracity of
species identification and stomach content analysis to study morphology of fish 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 fish; stomach content analysis; sagittac; morphological characters
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B 1

la: HEES T EREALHE: 1-b: FE T EREAZME: 2-a: ERFEAEHE: 2-b: R RFAZHE: 3-a: FE4E
RRF AL 3-b: ARLARRKF AR 4-a: PEESR X B ALBIN : 4-b: AR R B AT BN : 5—a: HMRE AL
BT 5-b: HWREAZEM: 6-a: 7 RH AT 6-b: B RH A THM: 7-a: REFRE FITHE: 7-b: REFRHAELH
Plate |
1-a: Sagittace 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: Sagittac of T kammalensis from proximal view; 3-b: Sagittac
of T. kammalensis from distal view; 4-a: Sagittaec of 7. mystax from proximal view; 4-b: Sagittae of 7. mystax from distal view; 5-a:

Sagittae of S. faty from proximal view; 5-b: Sagittae of S. faty from distal view; 6-a: Sagittac of C. ectenes from proximal view; 6-b:
Sagittac of C. ectenes from distal view; 7-a: Sagittae of C. mystus from proximal view; 7-b: Sagittae of C. mystus from distal view

B hi 11
1-a: ek S REAITHE: 1-b: HLBREATHME; 2-a: LRERNBREAEME: 2-b: CERTBREATZHE

Plate II

1-a: Sagittac of H. nehereus from proximal view; 1-b: Sagittac 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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1-a: SOGHAR T AT 1-b: ZOGAREAEHE: 2-a: WERZ AR ALEME: 2-b: MERZBRE AZHE:
3-a; B R AR HAIEHE: 3-b: SHER L EREALHE: 4-a: SHIEREAITHE: 4-b: THEXHAEHE: S-a:
BRI R AT 5-b: DEHER B AT BRI ; 6-a: B C G R HOAOEBHTET: 6-b: FE FCI i B R HAC BT 7-a: B4
R AGEE: 7-b HE R E AT 8-a: B AR AIEHE: 8-b: MG R A EHME: 9-a: MEERT FILH
TH: 9-b: D EERFAZMHME: 10-a: BEGEGRTAIGLHE: 10-b: BEHEGRTEAZHE: 11-a: RAMGEGRE AL
O 11-b: G E AR B AT 12-a: KAERE QLA 12-b: KEWAF AL 13-a: 7 REZHRFAUEH
H:13-b: FRZEAREATHE: 14-a: KFHERTAEHE: 14-b: KFERTATHE; 15-a: HERTAEGHE: 15-b:
R AZHE: 16-a: DT EREAEHME: 16-b: A& RE AT 17-a: 7 RV € R AL 17-b: 7RI
FRAREAZAME: 18-a: N2 B4R R B AR m: 18-b: AN« BIR G R H AZm: 19-a: R E AW
19-b: 848 KRB AEHIT ; 20-a: 8% FATUTHNTT s 20-b: &< B A7 Bl s

Explanation of Plate III

1-a: Sagittae of 4. japonicum from proximal view; 1-b: Sagittae of A. japonicum from distal view; 2—a: Sagittae of 4. lineatus
from proximal view; 2-b:Sagittac of A. lineatus from distal view; 3—a: Sagittac of 4. carinatus from proximal view; 3—b: Sagittac
of A. carinatus from distal view; 4-a: Sagittae of S. sihama from proximal view; 4-b: Sagittac of S. sihama from distal view;
5-a: Sagittae of S. japonica from proximal view; 5-b: Sagittac of S. japonica from distal view; 6-a: Sagittac of J. belengerii from
proximal view; 6-b: Sagittae of J. belengerii from distal view; 7—a: Sagittae of V. albiflora from proximal view; 7-b: Sagittae of
N. albiflora from distal view: 8-a: Sagittae of 4. 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: Sagittac 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 4. personatus from proximal
view; 14-b: Sagittae of 4. personatus from distal view: 15-a: Sagittac of 7. haumela from proximal view; 15-b: Sagittae of 7.
haumela from distal view; 16-a: Sagittae of 7. muticus from proximal view; 16-b: Sagittae of 7. 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: Sagittac of C. hexanema from distal view; 19-a: Sagittae of P. japonicus from proximal view; 19-b: Sagittac

of P. japonicus from distal view; 20-a: Sagittac of P. indicus from proximal view; 20-b: Sagittae of P. indicus from distal view

Bk IV

l-a: EHR B R B AN s 1-b: R R oA B
Plate [V

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