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Abstract

The external morphometric characteristics of silver pomfret, Pampus punctatissimus and Korean pomfret,
P. argenteus of Stomateidae in Korea were investigated through direct distance. The 16 measurements were
expressed as a ratio to the total length, resulting in 8 measurements of P. punctatissimus were found to be
larger than those of the P. argenteus (p<0.05). The factors by components in the morphometric
characteristics were extracted into three sub-factors, among which factor 1 was length component of species
division, factor 2 was length component of body shape, and factor 3 was length component of pectoral
section. As for the correlation between the length factor between P. punctatissimus and P. argenteus,
DFL-DH showed the highest positive correlation by 0.923. The most remarkably distinguishable factor for
the morphometric trait of Stomateidaec was the length in dorsal and anal fin shapes, DH and AH, which
were longer in the P. punctatissimus than in P. argenteus.
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silver pomfret, Pampus punctatissimus (A: 29.4cm in

TL) and Korean pomfret, P. argenteus (B: 31.9cm in TL) in Stomateidae.
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[Fig. 2] Morphometric measurements for Stomateidae
used in this study (Abbreviation refer to
<Table 1>).
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<Table 1> Dimension of body shape for silver
pomftret,
Korean pomfret, P. argenteus

Pampus punctatissimus and

éiggi)er; Name explanation
TL Total length 1
FL Fork length
BH Body height 3
Direct distance between the anterior
DALAD edge of the upper lip and the anterior 4

part of the dorsal fin
DFL Dorsal fin upper length 5
Direct distance between the anterior 6

DAPD and posterior part of the dorsal fin
Direct distance between the caudal
bcue peduncle and upper lobe caudal fin 7
Direct distance between the caudal
bcLe peduncle and lower lobe caudal fin 8
DAPA Direct distance between the anterior 9

and the posterior part of the anal fin
AFL Anal fin low length 10
Direct distance between the anterior

DALAA edge of the upper lip and the anterior 11
part of the anal fin

LPFB  Length of pectoral fin base 12

PFL Pectoral fin length 13

DH Dorsal fin height 14

CPD Caudal peduncle depth 15

AH Anal fin height 16

‘437 = Partial Least Square (PLS) 47"
(Minitab 14, Minitab Inc., State College, Pa, USA)
gaisnh

= °|8

<Table 2> Sample fit test of factor analysis

Kaiser-Meyer-Olkin
Measure of Sampling 0.820
Adequacy
Approx x° 2555.274
Bartlett” s test of
sphericity test Degree of freedom (df) 120*
14 0.000

*The values with different superscripts are significantly
different (p<0.001).
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<Table 3> Morphometric measurement results of
silver pomfret, Pampus punctatissimus
and Korean pomfret, P. argenteus

Morphornetric punlz%:%;inus af%%%gtsw t P
FL/TL 79.58+0.54 82.52+0.37  -4.649*  0.000
BH/TL 46.13+0.41 4700029  -1.727  0.087

DALAD/TL 41.2540.35 4160025 0822 0413
DFL/TL 29.19+0.38 19.50+0.23  22.839*  0.000

DAPD/TL 42.12+0.36 4404+0.32  -3.902*  0.000
DCUC/TL 29.08+0.41 24.67+0.22  10378*  0.000
DCLC/TL 30.57+0.46 27.69+032  5333*  0.000
DAPA/TL 45.34+0.30 50.67+0.29  -13.327%  0.000
AFL/TL 43.31+0.86 32.94+0.26  13.889*  0.000
DALAA/TL 29.71+0.51 30.36+0.27  -1.109 0270
LPFB/TL 9.56+0.11 8.82+0.11  4.572*  0.000
PFL/TL 26.35+0.24 2420+023  6.093*  0.000
DH/TL 19.94+0.40 10324021 23.395%  0.000
CPD/TL 8.14+0.10 7.78£0.07  3.156*  0.002
AH/TL 30.07+0.73 18.82+0.22  17.763*  0.000

*The values with different superscripts are significantly
different (p<0.05) as determined by SPSS.

Y7k ool nla] welstAl =A vebhd @
& AA(TL)el gk WEn|EA 7] AFHFL)
2 82.524037%, SA =] AHE H7EA A
(DAPD):= 44.04+£0.32%, HA-n] HFEl FH7t
2] ZOl(DAPA)E 50.67+0.29% 31 TH<Table 3>).
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of species division), factor 2% A& Zo]Q4  DH, DCUC, factor 2% FL, DCLC, BH, DAPD,
(Length component of body shape), factor 3 7} DAPA, DALAD, CPD3l1, factor 3+ DALAA,
&% 4ol Q4 (Length component of pectoral  LPFB, PFLO] 3@ % $1tH<Table 4>).
section)$I T}, factor 1(species)< AFL, AH, DFL,

<Table 4> Factor analysis results by various morphometric dimension component of pomfrets

Factor
1 2 3
AFL .923 -.017 -.071
AH 921 -.140 .027
DFL .908 -.073 .183
DH .892 -.139 .208
species -.861 241 -.338
DCUC .708 -259 .019
FL -.244 .889 .134
DCLC 328 -.836 -.149
BH -.024 .828 318
DAPD -.176 .805 .019
DAPA -.445 776 -322
DALAD .008 731 310
CPD .308 .595 .395
DALAA -339 .365 .719
LPFB 246 .176 .684
PFL 381 118 .616
Factor name Length.com;.)o.nf:nt of  Length component of body  Length componfent of
species division shape pectoral section

Eigen value 6.630 4.305 1.160
% of Variance 41.437 26.904 7.249
Cumulative % 41.437 68.324 75.592

% Extraction Method: CFA(Common Factor analysis), Rotation method: Oblimin

<Table 5> Correlation analysis results by morphometric dimension component of pomfrets

species FL  BH DALAD DFL DAPD DCUC DCLC DAPA AFL DALAA LPFB PFL DH CPD AH
species 1.000 357 144 069 -.883 305 -649  -401 712 =752 099 -352 -448 -887 -251 -R25

FL 357 1.000 .704 649 -245 756 -384  -873 748 -252 540 191 086 -300 452 -334
BH 144 704 1.000 806 -.045 601 -184  -678 529 -.051 553 304 254 -078 555 -127
DALAD 069 649  .806 1.000 -.069 351 -187  -.624 449 041 454 320 251 -073 431 -049
DFL -883 -245 -045 -069 1000  -138 652 312 -527 760 -149 275 417 923 299 785

DAPD 305 756 .601 351 -138  1.000 -373 -699 689 -256 407 095 083 -197 454 -302

DCUC -649 384 -184 -187 652 -373 1000 354  -510 554 -294 102 258 632 .045 602

DCLC -401 -873 -678 -624 312 -.699 354 1.000 -728 353 -549  -146 -045 371 -422 429

DAPA J12 748529 449 -527 689 -510 -728  1.000 -410 A14 -084 -166 -585 151 -532

AFL =752 -252 -.051 041 760 -256 554 353 -410 1.000 =381 253 281 737 234 906

DALAA 099 540 553 454 -149 407 -294  -549 114 -381 1.000 274 189 -139 395 -311

LPFB -352 191 304 320 275 .095 102 -146 -084 253 274 1000 486 266 405 232

PFL -448 086 254 251 417 083 258 -045 -166 281 189 486 1.000 404 335 350
DH -887 -300 -.078 -073 923 -197 632 371 -585 737 -139 266 404 1000 248 .820
CPD -251 452 555 431 299 454 045 -422 A51 234 395 405 335 248 1.000 .157
AH -825 -334 -127 -049 785  -302 602 429 -532 906 =311 232 350 820 .157 1.000
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[Fig. 3] Rotation space component diagram using
image analysis results.

A ol Astel F
2tk oful A
Az R, Yool €

L

o 2% AS5HE

+ [Fig. 41
+ factor 1~37}4] 37
1 o4t

>
2 N ooE

i 271
3T

el

T8 factor  1(Length

component of species division), factor 2(Length
of body 3(Length
component of pectoral section)®.Z Zo] z}o]E
Btk

component shape), factor

v.d 2
A7 W PolFh ol F ol Pampus
argenteus), SUN(P. echinogaster) X F=r(P.

chinensis)®] 3&olH, FEjuetel= ool Hj
2%0] 44 JTtHKim and Han, 1989; Kim et
al., 2005). H ol B F57 =5(Yin et al,
2019)9] FElA 54 7= = Faske] WHol=
FL3H P. punctatissimus (Kim and You, 2016)
Z Yule 71 P. echinogater?| X P. argenteus®
HHE Zlo] gtdate] Aol ARSI Sl
(Kim et al, 2019), & Aol o] sy o}
2} WOl Pampus punctatissimus=, Ui
argenteus . AESFA T

AZEA 4 W T classical dimension¥}t
of AJY Fo o=
(landmarks)7t dolE 24 9 £HH o7 ylolst
+ WW(Strauss and Bond 1990; Park and Oh,
2020002 E AFelx  Hgadh Wojp,
punctatissimus)F GNP, argenteus)v= B &
(Genus)®] Fo= SJFFE7L wil-¢ fFAKEHe, o]
Tastetd £%°] WoKKim and Han,
1989) & A+ A¥e} vlwstazt shgih
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[Fig. 4] Principal component mark using image analysis results.
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TETh TA=Euel FA =] MR V)X
(fin ray)= WEGCE EFFHo i, wA=
elu] stgdo] Ak Aol oigh WiiEul= At
62.3~69.5%(B 1 67.2), Tl 22.6~24.5%(F
238)°lth Yol f3gow FHo] Fo| o}y
Hop ZE5o] vk Aol digh wiEn= Al
7} 58.3~702%(F T 65.7), Tl 21.6~25.3%(F
7 24101tk guli= A 32.35mm AE Ao

Al A7y dA8] AA L
s g RYgesR
=)o) gkt
“#u] &9 ZoJWTH(Kim and Han, 1989). L
2L} o g oA A =7t dyTF A&
Ho] me Fento 2= o] 25 S T o
Hotk 2 A2 Aol JiAI(HA 25.0~27.2cm)el)
M A= eh A= R 5E F
A7F Wol7k "dintk A UERk(Fig 1],
<Table 3>) "S5 7NAIet FeH o= v2st 4
&S Btk

Aol A o] AAH(TL)el wigh ¥ty
24 71Ol AIFHFL)S ol 79.58+0.54%, ElU)
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82.52+0.37%, AIL(BH)= POl 46.13+0.41%, Gl
47.00£0.29%1 2.7 A% F7tel wkel 7hgol A
2 Aazp vl Frlete] Aol BEFoR
Wolki nid<s JhAIg vlssk JEHE B ATHKIm
and Han, 1989). ®oj9} Hol= A =jn]g} H
Ar=ejn] FE7} WReko R ZE5o] Qe Zo]
Matsubara (1979)2} Kim and Han (1989)%] ZA3}e}l
A=) 3H3i et

ol ASEA 16715 eaEAS A3 T
ol FHE Q0= AFLO| WOl 43.31+0.86%,
Gl 32.94+0.26%, AHE= o] 30.07£0.73%, G
18.82+£0.22%, DFL< o] 29.19+0.38%, YU
19.5040.23%, DHT o]  19.94+0.40%, E Ui
10.3240.21% % DCUC:= o] 29.08+0.41%, Ul
24.67£0.22%% ASFANA ozt Eojrrt 4
Aoz o 71 P& YeRA ZoR FARH o]
Q1A Aol FUsA YERTE webA F

3]

PEEE I
2 AT ol 2%} AZYA Q4 3
WA BAS B Wolsl HiE by 47 R

(eA=efn] 4HF Aol-DH (TA=#v] o),
AH (SIA=2]7] £0])-AFL (SIA=#v] sH5- 2
oh HoME EFsicd B2 TS F RO
2 AlsdEh

N ASYAL o7 A D Ay 5 I
Sqwa ohel waE ARe 08 A
oz wol AgEw et
(Lim et al., 2016b; Park and Oh, 2020). & }7}%]
A3 ASIA 2 B A% Feh RAR
o OF 4 7tedol w2 satol{Ee] AR
7} RaEo] Qlth 7FAlu] RBH(Pleuronectidae)oll <
St A7VA|(Tanakius - kitaharae)2t 715 7FAH0]

(Ghyptocephalus stelleriy A1 ZEl] B]W(Jang et al., 2016),
vk-2] B(Serranidae)] AV} 2](Epinephelus  bruneus),
FRR(E. dkaara)D S/3ONE. septemfasciatus) 73
o] o|F-de) FA(Lim et al, 2016b), F=7A
OB Kyphosidae)?! BN E(Girella punctata)®F 71
12 WNE(G. leonina) /3012 £ ASHA 1
W(Lim et al., 2016a), Y1\ fl(Sciaenidae)) 37|
(Larimichthys polyactis)®} F-A|(L. crocea) W73}
o] 9]% AZ3 A v w(Park and Oh, 2020) 5 o
2] Bzt gtk
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