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Tab.1 Sampling information of two Scomber species
; . & e "
B !
Fitk Species Range of fork length FER Number
HAHEE S. japonicus 222 ~380 mm 83
WRINES S. australasicus 237 ~395 mm 120
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Fig.1 Locations of 13 landmarks for
constructing the truss network of fish

(filled circle) and morphometric lengths
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Note : 1. anterior tip of snout; 2. most posterior aspect of

neurocranium ( beginning of scaled nape) ; 3. origin of the first
dorsal fin; 4. end of first dorsal fin; 5. origin of second dorsal
fin; 6. end of second dorsal fin; 7. dorsal origin of caudal fin;
8. posterior end of vertebrae column; 9. ventral origin of caudal
fin; 10. end of anal fin; 11. origin of anal fin; 12. origin of

ventral fin; 13. posteriormost point of maxillary
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Fig.2 Morphology of otolith for two Scomber species
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Note: A. S. japonicus; B. S. australasicus
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Tab.2 Comparison of morphometric characteristics of S. japonicas and S. australasicus

H A& S. Japonicus

NS S, australasicus

Mo e WM NI PR RAE M PR R : P
Max Min Mean + SD Max Min Mean + SD
12 59.814 38.945 46.512 +3.502 61.196 37.793 50.468 +4.250 -7.184 <0.01
2-3 69.984 32.708 41.534 +6.783 69.406 39.755 50.913 +4.364 -10.991 <0.01
34 39.397 18.793 31.534 +4.306 48.455 14.813 36.516 £5.043 —-7.488 <0.01
4-5 64.655 31.112 42.735 £6.131 77.723 40.392 53.373 +5.888 -12.239 <0.01
5-6 34.849 11.867 21.426 +4.411 35.081 9.625 24.720 +£5.576 -4.651 <0.01
6-7 66.169 33.113 49.014 +5.784 75.952 45.311 57.587 £6.321 -9.907 <0.01
7-8 21.324 9.420 12.905 +2. 169 21.630 10.398 15.463 £2.383 -7.864 <0.01
89 20.963 9.129 13.332 £2.431 23.441 10.582 16. 106 +2.425 -7.931 <0.01
9-10 57.408 33.919 44.981 +5.261 68.326 43.421 53.663 £5.459 -11.282 <0.01
10-11 27.947 10.547 20.117 £3.757 30.784 9.637 20.749 +4.614 -1.064 >0.05
11-12 109.758 66.390 88.514 £8.077 119.142 88.217 105.323 £5.781 -16.128 <0.01
12-13 72.866 37.862 49.644 +5.675 66.219 45.913 57.362 £3.777 -10.730 <0.01
13-1 39.810 27.125 34.788 +2.600 44.890 31.084 37.665 +£2.918 —-7.306 <0.01
1-12 105.294 69.477 83.364 £5.833 107.998 82.891 94.275 £5.073 -13.676 <0.01
2-12 71.013 45.505 55.629 +4.993 71.483 54.668 63.293 +3.514 -11.946 <0.01
2-11 157.999  104.559 128.710 £9.730 165.761 136. 054 152.683 +6.965 -19.092 <0.01
3-12 143.068 42.491 50.788 +10. 845 64.659 47.419 56.951 +3.389 -4.953 <0.01
3-11 107. 830 73.785 90.938 +6.991 122.452 86.069 108.763 £5.873 -18.859 <0.01
3-10 129.134 86.904 105.875 +£7.810 144.081 73.684 123.475 +10. 966 -13.253 <0.01
4-11 84.023 52.972 64.998 +6.298 100. 775 64.730 78.653 +5.854 —-15.486 <0.01
4-10 95.676 56.130 76.910 £7.597 118.789 74.507 92.393 +7.198 -14.451 <0.01
5-10 53.401 30.422 43.367 +4.324 61.340 40. 859 50.339 £4.073 —-11.458 <0.01
6-10 41.418 24.568 32.087 +£3.425 47.011 29.634 37.682 +£3.315 —11.487 <0.01
69 68.729 36.530 51.224 +5.496 76.844 46.601 59.845 +6.048 -10.452 <0.01
7-10 64.781 33.357 48.129 +6.029 73.825 41.717 57.353 £5.610 -10.921 <0.01
79 9.657 5.060 7.087 £0.937 11.492 5.900 8.147 £1.098 -7.317 <0.01

TE:P <0.01 NZERREE ;P <0.05 HZEFEE; P >0.05 KL EEER

Note: P <0.01 means extremely significant differences; P <0.05 means significant differences; P >0.05 means no significant difference
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Tab.3 Result of classification between S. japonicas and S. australasicus based on truss network system by SDA

FIE Species Wi ERR%  BIER/%
[ N . B 128/ % BIEHR/ %
R 50481 S 2 Species 4 o 537 1 5,
B4R 5T SDA FiZ Species EZ’R@H {ﬁd”@n_ Total Accuracy Total accuracy
S. japonicus  S. australasicus
Fakiaea kil HAE S. japonicus 70 12 82 85.40 37,60
Original BN S, australasicus 13 107 120 89.20 ’
3E XIS UE H A S. japonicus 68 14 82 82.90 .
Cross-validation WINEE S, australasicus 14 106 120 88.30 :
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Fig.3 Simulation of mean otolith morphology for

two Scomber species based on Fourier analysis
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3 it
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Tab.4 Result of classification between S. japonicas and S. australasicus based on Fourier analysis by SDA

2% Species

14 114 2k cies = S8 I s
B A H 54T SDA FP2& Species HZJS@H ‘(ﬁ(}”@u' Total Accuracy Total accuracy
S. japonicus  S. australasicus
ik cE b HAEE S. japonicus 65 6 71 91.50 02,40
Original WIS S, australasicus 5 76 81 93.80 ’
& L IIE HAHEE S. japonicus 62 9 71 87.30 90.20
Cross — validation RINEE S. australasicus 7 74 81 91.30 :
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Discriminant analysis of two Scomber species in the East China Sea
based on shape and otolith morphology

HAN Pei-wu', CHEN Xin-jun'>**° FANG Zhou'”>*”°, ZHANG Heng’
(1. College of Marine Sciences of Shanghai Ocean University, Shanghai 201306, China;
2. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 20009, China;
3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China;
4. National Engineering Research Center for Oceanic Fisheries ,Shanghai 201306, China; 5. Key Laboratory of Oceanic
Fisheries Exploration, Minisiry of Agriculture and Rural Affairs, Shanghai 201306, China; 6. Scientific Observing and
Experimental Station of Oceanic Fishery Resources, Minisiry of Agriculture and Rural Affairs, Shanghai 201306, Chian)

Abstract; In order to effectively discriminate between two species of Scomber in the East China Sea, the
shape and otolith morphology of Scomber were analyzed by truss network and Fourier analysis, according to the
samples collected from October 2017 to February 2018 in the East China Sea. A total of 26 morphometric
characteristics were measured by truss network. The morphological differences between two species of Scomber
were preliminarily compared by means of average and t-test. Then the otoliths of two species of Scomber were
analyzed by Fourier analysis and simulated. Finally, The otolith morphology was compared by stepwise
discriminant analysis ( SDA ). The results showed that there were significant difference in 25 of the 26
morphometric characteristics ( P <0.05) , and no significant difference was found in 1 of the 26 morphometric
characteristics (P >0.05). The results of SDA based on truss network showed that 4 of the 26 morphometric
characteristics entered in the SDA, and the total correct classification was 86.70% . In the Fourier analysis of
otolith, 7 harmonics of 77 ellipse Fourier descriptors ( EFDs) entered in SDA, and the total correct
classification was 90. 20% . Overall, the results obtained by the two methods were identical, which showed
that there were obvious differences between Scomber japonicus and Scomber australasicus. At the same time,
the SDA of otolith by Fourier analysis was better than that by truss network in correct classification, which also
showed that otolith Fourier analysis can be better used to discriminate fish species.

Keywords: Scomber; truss network ; otolith; Fourier analysis; stepwise discriminant analysis



