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Morphological variations and discriminant analysis of
Scomber japonicus and Scomber australasicus
in the Yellow Sea and East China Sea

SHAO Feng, CHEN Xin-jun, LI Gang, QIAN Wei-guo
( College of Marine Science and Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract ; Based on 19 morphological proportional characters of Scomber japonicus and S. australasicus, four

multivariation analysis methods were used to comparably investigate the morphological variations among the

three populations two populations of S. japonicus in the west of Goto islands and in the west of East China
Sea, and one population of S. australasicus. The result of difference coefficient test showed that S. japonicas in
the different areas have not yet reached the discriminant level of different subspecies. The result of the test of
different coefficients on the average revealed that 8 morphological proportional characters{ FL/BL,SPL1/BL,
ED/BL,D2-4/BL, D2-5/BL, D3-5/BL, D4-7/BL, D6-7/BL) were significant difference between the two
populations of S. japonicus (P <0.05), and 14 morphological proportional characters ( FL/BL, SPL1/BL,
D1-3/BL, D2-3/BL, D2-4/BL, D2-5/BL, D34/BL, D3-5/BL, D4-5/BL, D4-6/BL, D4-7/BL, D5-6/BL,
D5-7/BL,D6-7/BL) were significantly different between S. japonicus and S. australasicus (P <0.05). In the

prin-cipal component analysis, four principal components were constructed, and the cumulative contributory
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ratio was 67.09% . The discriminant functions of the three populations were established, and the discriminant
accuracy ranged from 70. 0% to 85.0% for P1, ranged from 72. 4% to 82.3% for P2, and averaged at
78.6% for the total. All the results indicated that the attribution of three populations can be determinited by
differences in proportional characters.

Key words: Scomber japonicus; Scomber australasicus; morphological variation; the Yellow Sea and East

China Sea; multivariation analysis
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Tab.1 Sampling size and ranges of fork length, boby weight of Scomber japonicus and

Scomber australasicus for morphological measurement

) XA/ mm thE/g
ik HABU R B Flh = SE i HylE = SE

SV B AER 60 215.2~291.0 262.5+1.9 108.4 -379.5 254.1 +8.1

FRIGTEH H A< B8R 60 321.8 ~400.7 361.4 1.8 494.9 -910. 8 656.0 £12.6

W 25 324.1~422.1 349.6 +4.2 465.3 - 1052.8 615.4 +27.1
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7,D5-6,D5-7,D6-7) , B EM AW HTIES B2 R Fig.1 The illustration of measuring frame of S. japonicus
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Tab.2 Difference coefficient of morphometry of Scomber japonicus in the Yellow Sea and East China Sea

TS LIS IR H BT - RS H A8 T LLBIETR ST - RIFEHE 45
FI/BL 0.346 0 D2-5/BL 0.309 9
SPLI1/BL 0.3322 D3-4/BL 0.248 1
SPL2/BL 0.020 7 D3-5/BL 0.390 2
CPLI/BL 0.152 2 D4-5/BL 0.227 6
HI/BL 0.039 4 D4-6/BL 0.004 2
ED/BL 0.2857 D4-7/BL 0.344 1
D1-2/BL 0.049 8 D5-6/BL 0.016 3
D1-3/BL 0.000 0 D5-7/BL 0.105 3
D2-3/BL 0.079 5 D6-7/BL 0.547 2
D24/BL 0.557 7

2.2 HFEREEERE

HHERBERRIIAN(E3), AR T ST S AEERMHEAES L LR EREE
#J4 FL/BL.SPL1/BL.ED/BL.D24/BL.D2-5/BL.D3-5/BL.D4-7/BL #1 D6-7/BL(P <0.05) ; H A< fi&
(BEASEIRMAFEER) SENEEIESE LA RZER B & MWH . FL/BL SPL1/BL,D1-3/BL,
D2-3/BL . .D2-4/BL. D2-5/BL. D34/BL. D3-5/BL. D4-5/BL . D4-6/BL. D4-7/BL ., D5-6/BL ., D5-7/BL Hl
D6-7/BL,, X3, ERHERIEHR AT /R 2 B 3 AMFBEAKIE
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Tab.3 Difference coefficient of average value of morphometry for S. japonicus and
S. australasicus in the Yellow Sea and East China Sea

TR ISTEMSREEMAAL HARESHENE HRIEE  IBTEMSREEMAAE HABSWMNE

FL/BL 3.780 5" 4.3524* D2-5/BL 3.3632" 6.6251*
SPL1/BL 3.5872* 7.5414* D3-4/BL 2.713 0 5.3489*
SP12/BL 0.226 7 1.7720 D3-5/BL 4.226 2 9.966 3"
CPL/BL 1.662 6 1.776 4 D4-5/BL 2.3583 5.849 6
HL/BL 0.428 5 2.4553 D4-6/BL 0.045 8 14.035 4~
ED/BL 3.098 4~ 0.9959 D4-7/BL 3.750 3" 6.196 9"
DI1-2/BL 0.544 8 2.497 6 D5-6/BL 0.177 1 9.901 1~
D1-3/BL 0.000 0 3.3385" D5-7/BL 1.150 9 4.2280"
D2-3/BL 0.869 9 4.2993" D6-7/BL 5.984 4" 5.790 2"
D2-4/BL 5.6833" 9.0146*

* JRTHEKRTI, AREMER

2.3 FERGHT

FRAFITINA (TR A) BB — BB 5 =M N o R B R 47 B ST 73 31y 42. 696%
10.895% .7.580% Fi1 5.920% , BitH 67.09% ., 7E5— £ M s+, FI/BL Spll/BL,Spl2/BL.D1-2/BL,
D2-3/BL.D2-5/BL.D34/BL 4 55 i B &80, 1976 0. 70 LU L,

F4 FEREHA19 MERERTENERSHATEMEHRKE
Tab.4 Loadings of four principal components for 19 characters of S. japonicus
and S. australasicus in the Yellow Sea and East China Sea

HER ST 1 . ; y HEARE £ 1 . 5 ;

Fl/BL 0.878" -0.137 0.078 -0.065 D2-5/BL 0.792* -0.283 -0.022 -0.024
SPL1/BL 0.771"* -0.160 0.237 -0.058 D34/BL 0.756" -0.418 0.008 0.192
SPL2/BL 0.722* 0.250 0.368 -0.193 D3-5/BL 0. 666 -0.560 0.050 -0.045
CPL/BL 0.474 -0.017 -0.231 0.304 D4-5/BL 0.338 -0.348 0.238 0. 406
HL/BL 0.691 0.325 0.440 -0.229 D4-6/BL 0.634 0.397 -0.472 -0.215
ED/BL -0.052 0.516 0.414 0.621 D4-7/BL 0.579 0.124 ~-0.419 -0.054
D1-2/BL 0.791" 0.217 0.241 -0.063 D5-6/BL 0.635 0.379 -0.350 0.288
D1-3/BL 0.699 0.320 0.188 -0.317 D5-7/BL 0.645 0.465 -0.196 0.237
D2-3/BL 0.739* -0.050 -0.089 0.204 D6-7/BL 0.563 -0.217 -0.318 -0.061
D2-4/BL 0.478 -0.412 0.044 0.087 TR 42. 696 10. 895 7.580 5.920

* FRMM{E >0.700
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WEREIE , i
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g = LR B 8 RIS ARIE R B R B pT A 2F AT A B
B, RAZSHIRINT 19 A IE S EGHEAT 457, $15) (ERTEHAES
GREGAHRERER 78.6% AEEEHA 4 2 0 2 4
5 LR I A 6 T 8 L 9 1 Y ER 2
RAHH 85% 70% 1 84% , % 5 Jg = 4HEA4 X B2 =mea@RHRERS STE
BB KB 9 MBS F I (E, Fig.2 Distribution of principle component analysis of two

populations S. japonicus and S. australasicus population



208 B\ Kk & K % % W 17 %

RS FAFTHRRBBERH I ISH

Tab.5 9 parameters with high contribution in discriminant analysis

B8 v, V Vs Vs Vs Vs Vs Vs V
AR SPL1/BL  D2-3/BL D2-4/BL D2-5/BL D3-5/BL D4-5/BL D4-6/BL D4-7/BL D6-7/BL
FG36{E 14. 666 15.174 18.913 13.760 18.299 17.149 20.193 16.061 21.048

FIRTFERER 9 MSEE AR TER
b3 Hads B ABE .Y =374, 188 x V, +211. 811 x V, +3.553 x V, —85. 189 x V, +98. 061 x V, +80. 536
X Vs +1098. 645 x V, +418. 805 x V, +1232. 805 x V, —403. 445
FIER Y H AR5 . Y =380. 746 x V, +109. 309 x V, +39. 873 x V, —68. 140 x V, + 122. 666 x V, +
75.758 x V, +993. 551 x V, +492. 549 x V, +1592. 584 x V, —-421. 108
R RSV IFIRINER: Y = 426. 570 x V, +41. 789 x V, +44. 729 x V, —=2. 699 x V, + 146. 959 x V, +
126. 052 x V, +848.262 x V, +451. 483 x V, +930. 494 x V, —403. 927
Wit B e R EEIAE , R %851 SPLI/BL 4 9 N2 LMk, 4 RIS A LR 3 N3
FIeRECR B R RN Y E R, %85 BB NP EE
SRR AR ST, XTI 2R AR B AR A K FT I S (R 6) . FIAERE P, N
70.0% ~85.0 % , HIFIHEHZE P, H72.4% ~82.3 % LRGHIBIHAT8.6 %, FRWETRIH, H 5
BORESF (P <0.01) , Hith, FRFFIAXZATER,

®6 FARBIMMHEER TS EK R EHE

Tab.6 Predicted classification of discriminant functions for observed specimens and their percentages of accuracy

Bk NST bﬁmslj:;\ = SA P, AR/ % P, SRR %
NSJ 51 8 1 85.0% 82.3%

ssJ 11 42 7 70.0% 77.8% 78.6%
SSA 0 4 21 84.0% 72.4%

T NSJ-F 5 PG #8 H 485 SSI-ZR MG PO B B A 87 SSA- Y 84

3 g

3.1 EEERMEST

AR KR EFRBFE L, T AR (GBHE RS RPN REIEIRMEE) MR MR
19 MESZFE AR, R EW, 7T NS H 8 X 47 75 FEER A H R85 ARG TE R B A B F1R
e, H & F I A SPL1/B1,D2-3/B1.,D24/B1 . D2-5/B1.D3-5/B1 ,D4-5 Bl ,D4-6/B1 D4-7/B1 1
D6-7/B1%§ 9 M ELFIHAR (P <0.05) , [HRIEZRRE(C. D)YER/NRE , B S FEHF ARG G EMA
BER) H ARSRTE R Z R RIBBNEFKE . NIEEZER ISR LR 715 753 M 2R 18 75 3
B B ARBETEIES L ROVAHIE T H ASs SMPNSBTEESBERRER . BAYNRIEER R EH FFfIF
BRFIEFEEmNY . SFATENS, TR S E AR S LR —, TUES L
STREESHREFEZNAERFHE XL,
3.2 JLFZIuath i IS SR A ZRTE S A B L M A

DART, FE8A 200 SR b T AR RR R R UK AR ST AR R A — 24K
AT SN S SRR SR AT R B2, ABFR PR A 6 M EEMEIRAN 13 MEZRMR 5 K AH
b IRTHR Z R IEE #Y 19 A H iR, R F R e BT FH B dr S 2ot ik, 7] LIBSF 7R TR &S
X4 R B VEERE B AES ARGV IR H AR AR MNER , ETINARRRAE KB ERNES¥ESR,
F0 5 44 BT PR ST A, SR B TR A, S5 B IEH I BIZE N 78.6% (P <0.01) o FERSTIrHT 2
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