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K AT TR AR TSI KPR BB KRR W5 26607,
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BE KT AT NR#E F#f(Seriola aureovittata) & 4 F 4, FAE AN E T AL BRI E L U
HAEMEFFEEFE T R, WEMNET HABHESHME, TES TR K ABEMEE, FEUH
BYHELAMHAMEREERERZE, WETELMARE NS T HEHE, WRTEFAEERR
Mk x &, RAekS5HKLE., THKSEHFKLE. BEAKERASLEL RN, kA%
WRB B, ARG 7 R L T 4814 K(TL) 5 R EBW) 2 Aty % 2 A . BW=2.1652TL*~
140.35TL+2479.9 (R=0.9812), 1A (BH)4 th & I 4y % ZH A . BW=0.7575BH**(Re=0.9816), # % 4
MEE, EELHN L2 ANTEBARRKY, REZINEM MABSEREAAGEEREMFXZ, &
Bt —FBRTRGMELEREYHEEN 2 M BEE, Bk TEE 4954 41.34%
F113.11%, CAIXERE B EE & w2k 42.88%, AR WEH R T & AT EMEE, Hhiik
¥ 0.62-0.69, # M E#HE N 23-25, X HAF T 75%, KHFRERT A H LA FTHG . 2o 0ER

ATEH ERBABARTRKREHS A EKAE
ES a0

hESRE S917.4  CEtERIDAD A

H; 4% Wi (Seriola aureovittata) J& % J£ H (Percifo-
rmes) . 5%} (Carangidae) . #iiJE (Seriola), f& 4Bk
O O e s —, MOPREEEME. HLICHE, 14
PRECHEAE | BT W BARER — R TE 2K
PRz B RPEE S, s R . HAC, JEYIR
W OMRORANE ., SR EDRE . BRI, EDREVE M
KEWEE . B, K. MBS S 6ORER,
1955; X ##45, 2015), J& T b2 TR K v i £
X, BABESNAEFMEMEFRME. BHAMEAE

TR, WASMHR; EEHF; AIEHN
XEHS 2095-9869(2017)01-0142-08

PR AR PIRAESE | R AR, e — A
LT IR VT XU PO R B R 2 T AR IR B A
P 2 T R

T AR I 0 21 55 3 W) B EOUL B B B R B 2 —
(RBJE S, 2015), JEASEHIENTTLAE Y FRMIE SHER
MFBe, ATt B el i L 5280, TRt
QR] S HAREHE H 5  BRGE A AT | o U
TE AR AR AR IR O 0k 55 BT 5T R O R S F
(FRBK, 1998). Ji5h, ik AT ASFEIES A AN
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TARRGHE RN . e X, s, B
EVRER, AR AT AR AR S DI RE Z AR E
A Z2 R AE A 4R IR i AR A (7K A AR SE, 2008;
Farréet al, 2013). iT4Fk, 3K EJFR T8 &80 A T
BEMFHE AT K, (RS = X A YR R 50
N, RF T S5 AR T i o AR ST LA 2%
B 0 Fh—B SR BN 5, I AME Sl T 5L HE
B RS . JUPBSW R . it ot T B, it
X L3 UL AR 0 PN R 45 4 A5 B SRR 1Y R e B 5
30T, DUE ST A PR Ry B RS SIS . BT
ik F AL uEE SRR, FEE, ARRA
UNLY S Bty e e DI NI Y B N
KARMESLAE TR}

1 #wREFE
1.1 SLIEf&ESRIE

2015-2016 4F, >RAE 1ok HE & FOGE JR i s ifs
VBT A DL K N T SR8 Y o ki As , 3k 66 2. 5
it 4K 27-131 cm, {KEE N 227-22560 g, L4
R T DL MS-222 JFRFESE (400 mg/L), HITAMT
TE 25 R 2 0 ) 8 25 A LR

12 SMBRSUHRESR

121 THMERMNE R E RTRE AT RO
BESEL . TREEAA. IREEAREL. REEAE. BEESAL.
LR mE . SRS 5. BEAVE. WAl TH BEECSE nT AR
122 TTEHRDE FI A RO bR s RO
SR IRK L EEL KK IRESRK L IR FHIK.
A B . B IRMEIEE 11 A4S aT sk,
M EAEHE] 1 mm, A HFIROE IR AR, R3]
0.01g,

123 $h5F aHBAENEK HHs 25k &8 . 7
B OREER . RBIEE R, DI REE K (0.9%) R s, H)
FI NIKON 80i it a1 RANIES:, FIHIHA

W R AL PR R G (NIS elements F 4.30) 4T K15 40
M, AWrdE R BGEEA, X HIE S TR IR

FI K AH#L(Cannon D0,  F A< %} ik A i <
ARHEATHO IR, IVEROE B, IF 5 IR A 50 X B
P WA 2R I %2 (1998) I 7 v, %o B SRS M I 25 HE A it
TIRRAL £

1.3 MERLEHaN %

Sifp P S 2R, X N E A% A 2GR B0 R SR A
TEFEAT ISR | ik . FAIR, il At s Z IR A
FHAL TP X BE . IFREREA T AR i, RiBR 3] 0.01 g.
(G 371 B 3o A i e B 5 417
ER IO, EHE 1 mm, AT B, &
JULPA 7388 Jim RSO A B

1.4 HIEZIHALE

FI ] Microsoft Excel 2013 F14: 1%k {4 SPSS 21.0
XPECHE AT GE A B o B 2SR B A T AR Dt 4
BT, 1 FH 8 728 53 B D10 45 T 28524 PR X4 B 1) 5 i 5
R, SR LA (2008), BE 2 5 W MK,
P<0.05 N2 5 3, P<0.01 23 B3,

2 R
2.1 FEEWINBEES

HARWRA R 258, MR, RIS IS (A,
HEL S A K P €, i A W Sk R R S AN ) 1) i 2 R AR
ZRMA 1 &AUEMEEOHYN, SEEA AN
o HERMWTEIR W2 1, HABSMEIE S RRIE
R L 5K A 3K (1955)

TR (ARpk [, 5 R AL AT D0 A X | T
DXCRNBEEEIC 3 ANER AT S il Fr i 55 DA X 45 R AR
B, AR RO R, R AR R At )
EFLIC(B 1), HEARWIE AR R vk, Harima m
(M1, ALY UL O A B A0 X R, H R RETE 28 4 9
ER A (K 2),

T 1 FEFUEATHMR
Tab.1 Countable characters of S. aureovittata

A $e Rk Countable characters $5¥% Indices

A $e ek Countable characters $5¥% Indices

&% Dorsal fin number I,VI,1-31-35
REHER Anal fin number I, 1-19-22
Jia %% Pectoral fin number 20-22

Ji§E B8 %L Ventral fin number I-5
B #E% Caudal fin number 17

£ 6% %1 Lateral line scale number 175-210
% |- 5% Scale above lateral line 26-31
2T 5% Scale below lateral line 49-55

filfl 5 % Branchial arch number 8

i % Gill raker number 6-9+14-22
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Fig.1 The morphology of scales from different body areas of S. aureovittata

A: SkiEE R B: HEREER; C. BEEEA; D. B
A: A scale from head area; B: A scale from dorsal area; C: A scale from tail area; D: A scale from ventral area

2 SAWIE £ IS5 M T SRR
Fig.2 The external morphology of otolith of S. aureovittata

£ Wl A i
Left: Back side; Right: Ventral side

22 EEWIRESES=MR

F ORI 25 B etk B LI B AR A WL 3, H:
B, BRI (UIL) . A (LIL) AR 1] 7 (1D) LA 2B

DU Bt R Rl R AE B PR T o B AR TR A o
PRIRILLFI R W 2, H, 2K 5K HENE
22 i /1N (0.066) , R b N ALK 5 B R L E
(0.171) . EARK 5 A= 1Y B (0.212), FH X Sk
RGN B, AR SEA /N e B AR AT S R
Bt KOLHE X R, SREIDE AR BAELL(E 4),

K3 R WP A5 B iR AE
Fig.3 The schematic diagram of morphologic
measurement of S. aureovittata

AH: 4K (Total length, TL); AG: &K (Somalength, SL);
AK: &7 (Body height, BH); AD: 3k (Head length, HL);
CD: HRJ5 3k K (Post obital length, POL); BC: HR4%(Eye
diameter, ED); EF: JE#4 K (Caudal peduncle length, PL); 1J:
FEMi & (Caudal peduncle depth, PD)
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Tab.2 Ratios between measurable characters of
S. aureovittata

Raio b 5l Range I
measurable characters eantSD
SRR TL/SL 1.078-1.314 1.157+0.066
KM SLIBH 2.474-4.418  3.5700.650
KK SLHL 2.547-4.642  3.658+0.519
KRS %K SL/POL  5.280-9.800  7.974%1.209
LK /MRAE HL/ED 3.300-10.042  4.947+1.503
K TEAR K SLIPL 11.417-20.091  15.797+1.730
AR = PL/PD 0.800-1.625 1.250+0.212
KKMREFE HL/ID 2.200-5.333 2.647+0.420
e/ Al SL/UL 5.833-13.768  9.092+1.622
R TF R SLLIL 5.269-14.257  8.519+2.198
T/ K LIL/UIL  0.778-1.565 1.099+0.171

23 EEMKEXRSH

ST AT R B, BSR4 K (TL) S5 (R (BW) 1] ¢
AFFAWMT AR

BW=2.1652TL?~140.35TL +2479.9 (R2=0.9812)

A (BH) SR EZ ML RMF G T AKX

BW=0.7575BH>%%° (R2=0.9816)

A SC A BT 7 T3 T 45 R A AR TR) A AH DG
(% 3). SRR, Fradry 12 A el Ak, bR
RAESNHA 10 A PHRARIAIA AT 12 35 TEAHDC G R (P<0.05).

& 4

AR MUY S IR HE LA
Fig.4 The truss network of morphologic
measurement of S. aureovittata

1. Wy sis 2: SRS R TE B 5 I 4 S
3: IR R HA SR GA R 4: 5 1E g
By 5 MSER G 6: MEERL; 7. % 2 WA

8: MEHEE AT 9: G 2 WHELAL; 10: EERL L

11: RHEHFARE S 12: FRHERRARE 5

1: Starting point of mouth; 2: Junction between the line
passing through eye center and dorsal edge; 3: Junction
between the line passing through eye center and ventral
edge; 4: Starting point of the first dorsal fin; 5: Starting

point of pectoral fin; 6: Starting point of ventral fin; 7:
Starting point of the second dorsal fin; 8: Starting point of

anal fin; 9: Ending point of the second dorsal fin; 10: Ending
point of anal fin; 11: Starting point of dorsal tail fin; 12:
Starting point of ventral tail fin

RIS, 48T T #5011 SIE AN
PRI (R AR B . 25 SR o, PR (BH) AT K (SL)
AT (BW) R MR, Hilfs RE(EEEN Pi)
(g 2B0 00 41.34%F1 13.11%, TiifkE SR K
435124 0.643 i 0.362 (P<0.01), HwH A& (14 e s FLRE

®3 AFUIRREMPREBEXMEDH

Tab.3 Correlation coefficients among morphometric traits of S. aureovittata

PEIR Traits  TL SL BH HL POL ED ID UL LJL PD PL BW
TL 1.000 0.983" 0.929” 0933 09327 0128 0.630° 0.885 0.910° 0755 0.841" 0.957"
SL 1.000 0.9217 0.945¢* 0.941° 0102 0.649° 0.877° 0908~ 0.753" 0.806~ 0.953"
BH 1.000 0.962" 0.958" 0.174 07557 0.927° 0.964" 0761 0.711" 0.976"
HL 1.000 0.960° 0.162 0.725° 0.935" 0.938" 0792 0.709" 0.965"
POL 1.000 0.093 07117 0912 09397 0.764" 0.701" 0.956
ED 1.000 0.399° 0.053 0076 -0.160 0.152 0.161
ID 1.000 0.649° 0656 0.322 0395 0.753"
UL 1.000 0.944" 0.832" 0674 0921”7
LJL 1.000  0.862** 0.703** 0.952**
PD 1.000  0.598** 0.770**
PL 1.000 0.721**
BW 1.000
* RN 25 W E (P<0.05), ** /R 22 54k 3 (P<0.01), FF

Asterisk (*) indicates significant difference (P<0.05), double asterisk (**) indicates highly significant difference (P<0.01).

The same as below
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Tab.4 Effects of phenotypical traits on body weight of S. aureovittata using path analysis

o
N % 45 LR P YL R
ek IRREO ) A T JRERIEDHE Determination
: correlation . Indirect effect Collinearity diagnostics -
Trait coefficient Direct effect coefficient
5 BH SL Tol VIF BH SL
BH 0.976" 0.643" 0.592 - 0.592 0.264 6.557 0.4134 0.4288
SL 0.953" 0.362"" 0.333 0.333 - 0.153 5.874 - 0.1311

(B BB 5N 41.34%F1 13.11%, AR S5 K
SFARE L Rl e e FERE A 42.88%, B TAHAE (3t
] P R AT 35 54.45%, % B AR i A K S B i A
EH 2 N EEREMIR.

2.4 REPEFE

WAWRORTN,, DK, OBENIERE, LT
B A B NVE 1, R R R 1 B RS
NS CENE 3 iR R w7 S = W 1 <
2 B AR RS, A A B S [
TE o s 5 s TG W 38 A B ot 5 R ) T 42
BiESHBGE, 5 WNSA 440, AAS 15 R
IR EA, SRR 6-9+14-22, MiARE K, W]
AR Y 0.05%-0.15%, H- 74347 £ b e 7 Wr 2E Py
S AN 21 RS T 2 B A B, AT R S
AR, A2 T 1 R 7 ey B8 =5 G T P9 L S A
T RPN RS54 78 T L E 5,

DJE 8 R L Vg PR

Gonad

Heart Gill Liver Swimming bladder Bile duct

I TE % LR H i HFHAL
Pyloric caeca  Spleen Stomach  [Iptestine Cloacal orifice
Bl 5 BARWRN IS HIR B

Fig.5 Theinternal anatomy of S. aureovittata

WO 5 DR R, RBURR, TEITER. M
ITRANE R A, R R A B ARk, T
7 I E AT AR Y 30% L I, £ LA f £ (Ammodytes
personatus) iy . B BERH, WRSEZ, IMNEEA
KIRE H#, SufE 120 24 IFE 207, 4t
KEMEBRKFAMN, SETHM L. AT HmM

VA AT 22 0 B T A 2R, 2 £ i D 20 AR G
Ao BB, AT R RRIGE , S S
LBE, WK (piE K4 K)E N 0.62-0.69, il
A2, FEEENEZFI 0, ik
PAE N IER I S0 b o IR A 20K, Al AT
I, 37 P A L Dy 5 88 2 i), it 4 o 58 s AR i
FALAE S A0t 3 B O — i AR R T R R
JW 3 1 A B R P I U A DA SR S T
AU B, A T — 2 A AR A S, AN gl
ARG o SRR, B DI 1) J5 428 A 4
i, $E 2 20, 12 R84485, 12 MAE,
Al R AR 13, PERR 1 X, L FREREIE T,
EXTRE, B M A, RuRIE O FAERE L. K
HHONE N, i ] 2B R R O, A
PIRIEES , Kl . MO 25 P 28 B 0

AW HER R 23-25 5, i R (E M.
SLHRFN-E S E ) T8 75%.

3 itig

0 Y A2 2RI A ) SIS ARRAE RN P
ik, TR R EE R A B A OGO R K HLRE , T A
i E I R AR A SO R S AL B (MR, 2007)
5T I INTR B AR 02 IR A PR A T RN B4
ST AYON 5 N TR H R TT K ) B AT e (RE R =4,
1996) . JEARHEZ YA ZHARES, Fisfe FE
B Z L EEH =Y (Motta et al, 1991), £ & IE
B REI R THERA ST AZ TS —
Tl A 5 %, AR AMERIE SRR A T i St 25 5
AT RRIESE, 2011), AT EEMEGE & AL S 0 stk
ST AR FHIESERE I, g T 94505
12 RN, I8 IR AR R AR 2 A A
THENVBUSE, g 7B RE SHERKE], BE )5
SR 5 PR AR I A A B S B AL AR o B 5%
B2 — P M Y BT T ) M R R0 S, 7E Ak
WA 2 A WRF R A6, HAETERIF 2%,

Seriola grandis Castelnau. Halatractus dorsalis Gill .
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Seriola zonata Mitchill (X4, 2015), o X HIEZS
PR B 0 310 R G 2R 4 B AT S A ] b SR A B 45
1 B R A AN e B o (AT, i) £ IS 0 A ) 45
FE AL HAT EZ AN HME .

AT 22 R UE T HIE S W EA I B
AIANTR] 302 0 0 PR 8 — i by M kA P o AR
M H 2 RIEsCH G IE ) a2s, AR A J7,
ek SO BE 758, DI BB 40 4l & ], PRk
Y(Webb, 1984). & &t AR AN, 2tk
TEARRY, X ] gt 5 HAE K sk i 20 5 6 B 1 AR A
SIVEME R . AEBIEARIR ), MRNIES S HAS
AN, AT SEEEHENELR, XE—
ol €00 2 X6 PR S B TR T 1 34 I (5K e AR AE, 2008) ., 4N
28 1 LR AHRT B A X RN S B RN IEAHSE, B
Sk 5 1E A9 (Winemiller et al, 1995; Piet, 1998).
P ) 8 kiR B S, R RRUR B B 2 5 N R
U3, FWIH KRN H 2 & 5 IR F B RR I 22
A YA G, RIRTR S AR (ISR
BHERREY) . A5 NAEAT A A0 58 sl 5E Iy
WG B8 5 4R 2 P O RS TR A5 AN
BT, WP RN TEFEARRULILAGOR

A GE T2 J5 ¥ o3 Hr % 4 0 28 25 1 AR 1) O R
HEAT N LR B R 0y S T B (Epr 5, 2013), H
L, ZICa (T SBARHT . ZITEIE Sy
Y RBONE AN ik, BEGE RS AE
YRR RNSEI R, TE2 YRR T Mt
FEHE T B FAR R MR T ROR , R 2005
BTy Terip iR 25 | KP5 4 (Salmo salar L.)
R . RE SIRAR N & &Y R (Kora et al,
2000; Débowski et al, 1999), FL4H4EXT IR (Penaeus
vannamei ) & 25 P 4R X 4 8 /9 52 i (X /AR A, 2004)
o BARWRELAT AR HUBE A L R T G O R, AL
A0 VR B SRR, BRI, FLpRER Fin R R
SN A R TR E R IR AE HARMAR o AW 5T 38 2 A
KT FEEAR ST BT, K0 B S5 R1L NI A MR Rl A7 7
AR OCHE , JRRI TR R AR 2 e IR Y
2 RHIE SRR . A5 RANE R o #2 ] A4l A
FELAER , AL A PR A B I A 2 L e £ H bRk
R E B, HAEZER N HME.

HA R ds B, FHHA FERscs
ToCEE O R AR A R R AT 0 AT I8 ) Sl R A bt B 0] 43
CAE 2R 35 F 58 b2 )W i (Begg et al, 2005),
R H A IR BRI A 5 s L FErE 2 UIAH G, T
32 HAE PSS R A B AR A2 i Ak, R, AN W]
B SRR A 0 S R PR IR B 1 22 T e AL

A BRIV B AR T (S A 45, 2012), ASHE
FERBL, BORWRE A 2 UK, HE e AT B S Ty
PSR A W 4RSS, AN BRI HoA S T Ak
AT S 78 o 3T B LI ~J M R PR A K R A
Koo TR Ah 23 I FH A B AR AT 42 20 (Shiraishi et al,
2010) Al H-f1 fi i e R HF:(Gillanders et al, 2005)4%%E
TSRS, U TR R IR, (EAEE

Wi e RS T, HES 5 BN
L5 W, Fo i R 8 B S e 2 B PR Y LR
bR, —BREMHAEITHRKE/N<L), MY EHEnaE
e e R (>1), mide et 3s i K ok (Be vk &%,
2011), 4K 0.62-0.69, FH4 PR
PR, P E RO A H A 2 A3 i,

HAEK, WEmn] b A IEE S R 30%L L, XAl fig

55 R %o 1001 9 3k v AT B B A e N ] £ A IR
A, FARETEHERCOHIR, SHAM AR, HH
HES 580 /0 (GF 1%, 2008), X FHE 2545 F AT fig
5538 1 ARG vk 2T PR A DG I, A T AT o 2R
BRARIGE o ARG LB, #2000 IE P 228005 1 41
U, FEAEN TR AT, W ANIRIAZUL
T S A AL N R B, X e A T R R AR MR R
Filr i (e 2 0 )X 1), 265 5 i U A £ g s 466 1) Rt
FL 2 23 A R R BT (CE PRV S, 2016), AL FR7H
TE R W A R PR 2 R R AR AT AR
DURUS AR AR, DA i SR i b f P UL PR

Ai QH, Yan J, Ma KS. Research progresses of lipids and fatty
acids transport in fish. Acta Hyodrobiologica Sinica, 2016,
40(4): 859-868 [SLIKHE, ™ kb, ZZHERR. AR S AR
TR (32 MR Tk . K AE AR W24k, 2016, 40(4):
859-868]

Begg GA, Campana SE, Fowler AJ, et al. Otolith research and
application: Current directions in innovation and implem-
entation. Marine and Freshwater Research, 2005, 56(5):
477-483

Bi B, Sun ZW, Mao TQ, et al. Relationship between digestive
tract structure and feeding habits in common carp, grass
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Fisheries, 2011, 24(1): 26-29 [k, fhrpik, BRE, 4.
g W 6 RIS S YRR, KR,
2011, 24(1): 26-29]

Débowski P, Dobosz S, Robak S, et al. Fat level in body of
juvenile Atlantic salmon (Salmo salar L.), and Sea trout
(Salmo trutta m. trutta L.), and method of estimation from
morphometric data. Archives of Polish Fisheries, 1999, 7(2):
237-243

Dou SZ, Yu X, Cao L. Otolith shape analysis and its application
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Morphometric Analysis and I nternal Anatomy of Yellowtail
Kingfish (Seriola aureovittata)

LI Rong", XU Yongjiang*®, LIU Xuezhou®*", SHI Bao*®

(1. Dalian Fugu Fishery Co. Ltd., Dalian 116400; 2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao  266071; 3. Laboratory for Marine Fisheries Science and Food Production Processes,
Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071)

Abstract Yellowtail kingfish, Seriola aureovittata, is a globally distributed marine pelagic fish
species, and is of great economic importance all over the world. Many countries including China has
launched the artificia culture of this species due to its fast growth, nutritional value and market value. The
biological characteristics are basic knowledge for aquaculture biology and especialy for taxonomy and
evolutionary ecology. To understand the biological characteristics of S aureovittata, both external
morphological traits and internal anatomy were investigated by using traditional, morphometric,
anatomical and statistical measurement methods. The truss network of S. aureovittata was constructed by
computer simulation. The morphology of otolith and scale was described. Calculating the ratios between
morphological traits, suggested the ratios of total length (TL)/soma length (SL), lower jaw length
(LJL)/upper jaw length (UJL), peduncle length (PL)/peduncle distance (PD) were closely correlated. The
mathematical correlation models between TL, body height (BH) and body weight (BW) were calculated
with the formulas: BW=2.1652TL?*-140.35TL +2479.9 (Re=0.9812) and BW=0.7575SL*"° (Re=0.9816).
The correlation anaysis showed that 11 morphological traits were significantly correlated except for the
eye diameter (ED). The path analysis indicated that BH and SL were main factors affecting BW, with the
determining coefficient of 41.34% and 13.11%, respectively, and the synergistic determining coefficient
was 42.88%. The interna structure was also described. For S aureovittata, the ratios of intestine
length/total length were between 0.62 and 0.69, and the vertebra number was between 23 and 25.
Furthermore, total meat yield could achieve 75% of BW. Our results provided the morphometric tools for
species identification, systematic taxonomy, breeding and aquaculture production of S. aureovittata.
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