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Abstract: Several methods including morphometric analysis were used to distinguish
small yellow croaker (Larimichthys polyactis) from yellow croaker (Larimichthys
crocea), which have very similar external shapes. Morphometric analysis showed
four considerable differences (p<0.05) among the total 48 morphometric dimensions,
but no differences were seen in the classical dimensions (p>0.05). Rather, significant
differences were seen in two truss dimensions: Insertion of dorsal fin base - origin of
pectoral fin base and origin of anal fin base - origin of pectoral fin base, and two head
part dimension: most anterior extension of the head - above of eye and above of eye -
posterior aspect of operculum (p< 0.05). However, the yellow croaker had higher values
than the small yellow croaker in the other three morphometric dimensions except for
the head part dimension of above of eye - posterior aspect of operculum of the four
morphometric dimensions (p<0.05). The X-ray photographs indicated that the small
yellow croaker (45.1+2.34°) had 8.4% more curved vertebral column than the yellow
croaker (38.4+1.82°). A diamond-shaped cranium was found when the skin was peeled
off from both fish but the commonly held fact that only the small yellow croaker has a
diamond-shaped cranium is not accurate. Our results confirmed that the two fish could
be definitely distinguished by their external body shape.
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M e £ B919] 75 oteloti= A4 E (meristic character-
istics, countable) = €8] 4o Y] (mm) 2 SHT &
A&HA (morphometric characteristics, measurable)% Q7] wjFof (Kim ef al. 2017) BA} o]Fo] A PFL Hlw, B
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Ash= HH o 2 Hro] ARRE| Q] © ™ (Park et al. 2001a;
Lim et al. 2016; Park 2020), & (species) ZFo|t AT (popul-
ation) HellA o] FHiSHA 2fol= A3 52 Eolgt o4
Fefo] ol5f mhet @ vl W& Uk (Park et al. 2004; Kim
et al. 2012). ©179] AP dPHAH o R FHA acle <
o] AA =29, 7ol whet 22 wste] ofaf] g 4
A7 di2oll T WollA] 2H7 2] S w2 ZfAZe] Al
w7l ASPAE ol-8sh= A2 4 olth (Park 2004,
2020; Park et al. 2004, 2007; Kim et al. 2012). o535 oA}
o2 gt ASFH mel2 71 EAH o 47HA] A4 FH
A A= Aok A, A (sex) T Fo| A Q] 1E; B4, &
MR E (hybrid) 7 22 H]ER1Z-2] S, AlA, At
T ZollA o] Al §lo] oY 1 UA, BEAEH <
T BA 9] 3Heol W B2 o]t} (Lee and Kim 1990; Park ef al.
2001a, 2001b, 2004; Kim et al. 2012).

AZF A B4 W 5 lassical dimension™} truss dimen-

sion= A|Q3HE o] 72 9 K915 (landmarks) 7He] 2]
A (direct) = 7H4 (indirect) 712 & THetoh= WisojTt
AA7EA] 30 ool AA thiFEo] oA ASFE A+
ol AFEEA = dassical dimension= A&, A2 9 A|3L
mpofol] Wt Ao AFHIL oH, He} we s
ZRARE oA Y] o, F ASS VIEo® T2 AFEHIL QL
T} (Straiiss and Bond 1990; Park et al. 2006; Park 2020). §FH
truss dimension<> 7|52 THIU 919 Lol sieHA &
AlE2 A172t & T (network) FE= A F3} ofF Zole]
ol Qv Adid A2 1] A—E ZATo =N AT
O] A1 E4 A] classical dimension H.TF 0] 24 0 2 9-4=5}
ot B v 919 ™, classical dimension] 1]H|GE 2]
J ASF AL B 5 Utk (Straiiss and Bookstein 1982;
Turan 1999; Mojekwu and Anumudu 2015; Park 2020).

501 = (Perciformes) T1017} (Sciaenidae) o157+ 7 AllA|
o= oF 704 2709 Fo| ZESIH Urbom 2o &
+ Gl o] dtolut 712 Gofl MAlSh= 414 of
oIt (Cui et al. 2009). -2 Uretelli= Tlo] (Miichtys miiuy),
271 (Larimichthys polyactis), 537 (Nibea albiflora), -
A (Larimichthys crocea), 2] (Argyrosomus argentatus), 1
Ell (Johnius grypotus) & 9% 1191 o] AAlstal §lom 1l
oji} olf T W FE0l ol A oM FaF A E
ZY 3L QIt}(Lee et al. 2017; Noh et al. 2017). ¥Z7|= %
o= Hloji} x7|&o] &5h ALdof AlFk Adsi
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W E5=ol, 42 E A T 4 40~200m o] R

4 olFolth =719 52 AohEA SHEC] QL &
o] shi= FAS wH A Aol dxzo] Hdy
o] Jlow s FAHTE 22 Ho|il v o] A 4
ol Adojoll A BA K 5717} 2t} (Kang et al. 2006,
2012; Ahn et al. 2016). FZ7]= 2u=f Asiete] A9 E
At FFor ghp S4o] gepshH o] whil Ay} oy
&, 2X S|4l DHA 2 EPAE tFF E-iatal 3lo] 7]
S 7} il E=TH(NIES 2010). £3], FZ7]= oot o
T g o] o] FHste] 7] 2l Bl AgH 7] ool
oA £ BHor 47t Hol dHozE w714
7} &8 o}Zo]th(Noh et al. 2017). @AZIA] FZ7]o T
& AF=e AEE A A A2 WA 54 (Kang
et al. 2012), AFA4E A 2] Y AEE7] (Kang et al. 2006),
HYEAY 9 2}x] o] Sl (Myoung et al. 2004), =1 A<t 774
2| oA o] QJEFA H]E’_(Zhang et al. 2016) U A5
(Ahn et al. 2016)°ll Tt A7} 5345 1} ]

A= Fx719F @A Fols Hoji 27]&0 &5
Ut Adsl, 5501 2 dE=0l 5ol 2iE5te 9
4 oFo2A 4 50~200m oA A4St F
Ale 2719 2] A77F 53 7k oHlo 24 55
ool A= woll, F=alol e 7ol A, -
Ueto| A= 39 ol 545t 6~7doll Mgk, 2k, H]
o FolA AtRtshal Al Ji sfol A dErttt
(Lee and Park 1992). B2 #27]9} H]|=51H =41 o2&
O = FFA Ad7le] EAfshH, Adofo] & A7]= HE7
Ko}t ZX4 Fr}(Lee and Park 1992).

oji} off= feutetollA FdA o R 7HA7F w2
o]F o2 MARE o] HF B AU BT Tt £
AP} o] 0] O™ (Zhang et al. 1992; Baik et al. 2005), &1
T olg] Mol & o= F7He A WHESHH 90

9 = O

olN

drj o] F %40 2 Fashs AT Boli ek (Lee
et al. 2007). AE7 24T BHO QA ofz Ao

ole g7t 53 of4lo] Wele] niE %9 oo A9 1
7 502 A4 sj=o] 2|l weh(Noh et a. 2017), ]
2 AT 5 YEs FheIAE B27] P4 J1es B
33 7hg 5 e 41910 AAE FEte] ofulo] A5

S Zi517] $I3t e Eo] A3F Zo|th(Ahn et al. 2016).
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Morphometric characteristics between Larimichthys polyactis and L. crocea
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7} E%E]'(Noh et al. 2017).
FrAFSEAIRE 7| 9] e 2719
AH2 °]3H Bl 7o A7]|Al gho] A
Z71= S1gst] Sl 24 SA AD A#
A7He -gdloll HAIste] 2 7|= f19t
(adulteration) BIH o] L ESIE T Q1= AXJ o[t} (Kim et al.
2002; Kang et al. 2006).
B2719} AL WA 02 BEG elA| L 2u]E 7}
Ao} vl A WolAlk 5 slpariden wzelel A
A ] BED, U] 7 58 24 5207
2 3! Ut} (Lee and
BAE tigez g dra
4 By (Myoung et al. 2004), T+% PCR (multiplex

species specific polymerase chain reaction; MSS-PCR) =4

= o83 TR 7T (Noh et al. 2017), 0H9}°1 g
% 7 (Hong 1985) & =4t Rloj i} o} /o] B
E (Lee and Park 1992) 5°] Q1oL = £
L ool dhet ekt v A7E ofZ7ia] 2E
olc}. et 2 ol Bz7)sh HAle] 9l iﬂ
classical dimension™} truss dimensions ©]-83F A&
A3} o EBof, F4= 7] (diamond-shaped cranium) =1 £
9 Xray 39S B8 vl2B R vanE A7 27

]01]*14 zpol & AAst, EF5H7] Sl woldt ofF

B0 BRo 7|22 Algstud sk
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2 Aol AR 271 (L. polyactis)+= AT ()
ool A Eatstol oF 4 T glol 1009128 B}
2, FA (L. crocea)= 5 (?_ =) 2] 1}71'1] ZAFEA A
A B2 219 A ATl Bl FHE A
I 94 78 90l 295K 3 28 5
TATA S TUITAH T2 o

00ppm 2 oA E F&

5] ot A1A (overdose) 51 & 2+ BEE9] A% (standard
length; SL)Z} A% (body weight)2 27} digital vernier
caliper (Mitutoyo, Japan) ¥} Z2F4}-& (Acom, Korea) S AH&-
Stod 0.1em, 0.1g FH17HA] S 5H3AT

o:
[]
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N
=

¥
el
¥

I
1290 2798 919 B9} A o] 93 Fa
FE-Z 243} (landmark) 5t =2F2 FASF T (Figs. 1
and 2). Figures 17} 2] YR landmark At & A= A2
Stoto] F 48712] A5 A& 1helol 3] 2™ (Table 1), Park
et al. (2004) 2] Ho|| Wt dassical dimension & 971<]
landmarks E5t 77119] A= & , truss dimension+<> =11
7H9] landmarks 53t 30712] AlSE 4, 1211 head part
dimension<= % 5719] landmarkE 58 9719 AlSZH 3}
27 (eye diameter) 2 Rt Ato] THA (interorbital width) S
=5t 2t AlEE-2 digital vernier caliper (Mitutoyo,
Japan)E ©|-&5f oA|et RS SHAA 0.1 cm7HA]
Z2Jo}AT classical dimensionT} truss dimensiont= T %]
2 A2 AHE0F AL head part dimensiont= A2 F
% (head length; HL)2 AH8-5H3AT.

2

o I

3. X-ray &4

7)o A9 vl R9)E vlmsp] e velPg
X-ray (Fire CR, 3 Disc Imaging, Korea) 295321, 5/
57] vl gjotel T2 el MR E 07 9]

WA pAS B9 5 F0) 45 G2 wmst] 9
o G719t 24 7} 109kl o] oA SRl Xoray 2

Folel Ziol AL NSl (g 4). B5EL
o hE WA, 220 1Y £ AH, 10T

of pectoral fin baseE A= A5} /‘P7—. 3=
Insertion of pectoral fin base PARSIS S Kol R d gt e
0) S o] 5jo] % 7 HpRTe] YES

- 1

Insertion

L=Ny e}
TE 3,

( tangent
aolsted
ot

4, SHENM

Classical dimension®} truss dimension #|7o] ot Ak
HA] (%) 2 ZAFSEH 2™, head part dimension+ |

et Al (%)= AT ZF AS@Ee Het FA

2 ojulg A §I5 §o14 BEE 919 Student’s
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Fig. 1. Morphometric measurements of the classical dimension (A), truss dimensions (B), and head part dimensions (C) in small yellow
croaker, Larimichthys polyactis. Each landmark for the morphometric measurements is numbered. Scale bars indicate 6 cm. Details of the
measured distances of the morphometric characteristics are described inTable 1. The red line indicates a significantly longer distance in the

small yellow croaker than in the yellow croaker (p<0.05).

ttestS AABFG oM, EARR O] 414 ThelS 95 p
valueE 0.05 0l A 553

2 o

2 Ao A AFEE FZR7] (L. polyactis) ] B+ A2
162+2.21 cm, B AF2 362+2.39g0] o™ FHA (L.
crocea) ] Bt APF2 19.5+1.87 cm, Ft A5 442+
275 g015Ak 2712} RAlS] AAG vl A, T %
R% SE2 QIslMol AL S%o|glT, RS Pk

T o | S
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= o] @A Ao Qo] F 3t Apol= UrEhA] oFek
T} (Figs. 1 and 2). 27|12} A1) A%l tht classical
dimension®] Z} Atz ¢} o]5& A= H|lwt At
Table 201 A|AIRE vE, 67]19] H= ASFHANA FFx7]94
A Zke] Frof Rt Apol= UrEhA] 94T (p>0.05) (Figs.
1Aand 2A).

Table 32 7|9k 5419 Aol tet F 3070 truss
dimension®] Z} g2 ¢} o] 55 A2 Bl A=,
Insertion of dorsal fin base - origin of pectoral fin base/SL 2}
Origin of anal fin base - origin of pectoral fin base/SL2] At
FAIZE 27100 bl FofstAl 2A] vrebe T (p <0.05)



Morphometric characteristics between Larimichthys polyactis and L. crocea

Fig. 2. Morphometric measurements of classical dimensions (A), truss dimensions (B), and head part dimensions (C) in yellow croaker,
Larimichthys crocea. Each landmark for the morphometric measurements is numbered. Scale bars indicate 6 cm. Details of the measured
distances of the morphometric characteristics are described in Table 1. The red line indicates a significantly longer distance in the yellow
croaker than in the small yellow croaker (p<0.05).

(red line in Fig. 2B). ZL2]al W #] 2871 9] ASFE L2 F & Aol AHgE Fx71eh FA MR Xoray 29
& Zoll frelt ZHol7 11t (p>0.05) (Figs. 1B and 2B). A= F2 s =R s BeRt =719 &4

it
N
ofF
_o'L
2 A

2z 719} BA|9] =24kof gt & 1171] head part dimension 2 ——1’]’, o] 4 o] Fefo| A= F F 7He] Aol
9] 7} AjA|9} o] & M2 HWE A Table 49 & AT 5 ArH(Fig 3A and B). FE7]9] o] 42 v
Z}. Most anterior extension of the head - above of eye/ % o] W vhH, BA 9] o] A2 H|w A FEI B
SL@e RA7 AzAnch golstl 27 Uehgon  olglom, 4x]e] o|se] He) 2717 27 o Zck 3

= W

L o
4

(p<0.05) (red line in Fig. 2C), Above of eye - posterior aspect Z7] Al el Eelo] oHE HA S seto s
of operculum/SL 2 Z27171 BAol vl F-<JstA F AT F F BE fAEVIE VA S Sl
o} (p < 0.05) (red line in Fig. 1C). Z12]27 L} 2] 97§ 9] head = 13l tt (Fig. 3C and D). Figure 4914 WeRd HEe} Zo]
part dimension®l| A= 2|3t o] 7} LERLA] gttt ks

A
(p>0.05) (Figs. 1C and 2C). AT o] = FxT|9F BAZF 42 27~29709} 25~26
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Table 1. Dimensions of body shape for the small yellow croaker, Larimichthys polyactis and the yellow croaker, Larimichthys crocea

Classical dimension
Standard length (SL)
Most anterior extension of the head - origin of spine dorsal fin base
Most anterior extension of the head - origin of soft dorsal fin base
Most anterior extension of the head - origin of above caudal fin base
Most anterior extension of the head - origin of anal fin base
Most anterior extension of the head - origin of ventral fin base
Most anterior extension of the head - origin of pectoral fin base
Most anterior extension of the head - posterior aspect of operculum

Truss dimension
Origin of dorsal fin base - insertion of dorsal fin base
Origin of dorsal fin base - origin of bottom caudal fin base
Origin of dorsal fin base - insertion of anal fin base
Origin of dorsal fin base - origin of anal fin base
Origin of dorsal fin base - origin of ventral fin base
Origin of dorsal fin base - origin of pectoral fin base
Origin of dorsal fin base - posterior aspect of operculum
Insertion of dorsal fin base - origin of above caudal fin base
Insertion of dorsal fin base - origin of bottom caudal fin base
Insertion of dorsal fin base - insertion of anal fin base
Insertion of dorsal fin base - origin of anal fin base
Insertion of dorsal fin base - origin of ventral fin base
Insertion of dorsal fin base - origin of pectoral fin base
Insertion of dorsal fin base - posterior aspect of operculum
Origin of above caudal fin base - origin of bottom caudal fin base
Origin of above caudal fin base - insertion of anal fin base
Origin of above caudal fin base - origin of anal fin base
Origin of bottom caudal fin base - insertion of anal fin base
Insertion of anal fin base - origin of anal fin base
Insertion of anal fin base - origin of ventral fin base
Insertion of anal fin base - origin of pectoral fin base
Insertion of anal fin base - posterior aspect of operculum
Origin of anal fin base - origin of ventral fin base
Origin of anal fin base - origin of pectoral fin base
Origin of anal fin base - posterior aspect of operculum
Origin of ventral fin base - posterior aspect of operculum
Origin of ventral fin base - origin of pectoral fin base
Origin of ventral fin base - posterior aspect of operculum
Origin of pectoral fin base - insertion of pectoral fin base
Origin of pectoral fin base - posterior aspect of operculum

Head part dimension
Head length (HL)
Most anterior extension of the head - above of nostril
Most anterior extension of the head - above of eye
Most anterior extension of the head - snout
Above of nostril - above of eye
Above of nostril - posterior aspect of operculum
Above of nostril - snout
Above of eye - posterior aspect of operculum
Above of eye - snout
Posterior aspect of operculum - snout
Eye diameter
Interorbital width

1x5
1x2
1x3
1x4
1x6
1x7
1x8
1x9

1x2
1x4
1x5
1x6
1x7
1x9
1x11
2x3
2x4
2x5
2x6
2x7
2x9
2x11
3x4
3x5
3%x6
4x5
bx6
bx7
5x9
5x11
6x7
6x9
6x11
7x8
79
7x11
9%x10
9x11

1x4
1%x2
1x3
1x5
2x3
2x4
2x5
3x4
3xb
4x5
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Morphometric characteristics between Larimichthys polyactis and L. crocea

Table 2. Classical dimension results of the small yellow croaker, Table 3. Truss dimension results of the small yellow croaker, Lari-
Larimichthys polyactis and the yellow croaker, Larimichthys cro- michthys polyactis and the yellow croaker, Larimichthys crocea*
cea*
M . Morphometric L. polyactis (%) L. crocea(%) t-test
orphometric L. polyactis (%) L. crocea (%) t-test measurements
measurements poly:
1x2/SL 60.9+4.60 61.7+3.38 NS
1x2/SL 32.2+4.72 30.8+1.84 NS 1x4/SL 71.1£5.50 72.2+4.66 NS
1x3/SL 44.6+1.88 46.4+2.77 NS 1x5/SL 52.6+3.51 52.3+3.31 NS
1x4/SL 91.3+5.19 91.9+3.50 NS 1x6/SL 44.7+4.34 45.8+5.26 NS
1x6/SL 66.7+3.02 66.8+1.91 NS 1x7/SL 26.7+2.41 26.4+3.32 NS
1x7/SL 31.2+2.39 30.6+£2.48 NS 1x9/SL 172+£2.92 16.2+1.73 NS
1x8/SL 26.9£177 24.8£1.40 NS 1x11/SL 1224217 1234184 NS
1x9/SL 271£2.60 26.1+1.25 NS 2x3/SL 10.5+1.93 9.3+156 NS
*The values are means=+SD (n=100). Data of each experimental group 2x4/SL 14.1+£1.38 13.2+143 NS
were analyzed using t-test on data after being transformed to the arcsine 2x5/SL 13.9+£3.10 15.7+£2.57 NS
of the square root. NS: no significant; *: indicate statistical significance 2x6/SL 24.9+192 26.5+3.19 NS
between morphometric distances (p<0.05). Refer to the landmarks in
Table 1 and Fig. 1A, 2A for dimension numbers. 2x7/SL 58.5+4.39 60.6+2.53 NS
2x9/SL 58.8+2.54 62.3+1.93 *
2x11/SL 60.1+3.83 58.2+4.15 NS
3x4/SL 9.9+133 9.4+1.05 NS
3x5/SL 21.2+4.02 23.4+2.78 NS
3x6/SL 31.3+3.80 33.2+£2.60 NS
4x5/SL 20.8+3.02 22.812.36 NS
5x6/SL 10.7+£2.93 11.4+2.50 NS
5x7/SL 46.2+4.21 46.7+2.60 NS
5x9/SL 48.2+3.93 50.5+2.85 NS
5x11/SL 49.6+5.50 50.3+2.66 NS
6x7/SL 372+3.67 378+2.78 NS
6x9/SL 39.8+2.17 43.1+£1.59 *
6x11/SL 42.1+£3.35 43.8+1.48 NS
7x8/SL 8.1+1.58 721144 NS
7x9/SL 10.4+£1.64 11.8+0.81 NS
7x11/SL 16.3+2.77 15.6+1.14 NS
9x10/SL 5.6+1.50 4.8+0.66 NS
9x11/SL 4.7+£1.31 4.1+£0.99 NS

*The values are means=SD (n=100). Data of each experimental group
were analyzed using t-test on data after being transformed to the arcsine
of the square root. NS: no significant; *: indicate statistical significance
between morphometric distances (p<0.05). Refer to the landmarks in
Table 1 and Fig. 1B, 2B for dimension numbers.

2l 534+ 1.57°2 A AE0a Ae ) o 274 e

ot (Fig. 4).
Fig. 3. X-ray image of the head skeleton in the small yellow
croaker, Larimichthys polyactis (A) and yellow croaker, Larimichthys
crocea (B) (upper). Diamond-shaped mastoid process after peel-
ing the skin of the small yellow croaker (C) and yellow croaker (D) a ’,5_._"

(lower). Scale bars indicate 6 mm.

Classical dimension™} truss dimensione o1& A|FS] F

A 72719 BB 57k o Goreh B 0l gold 2 NHS hndmark®t T F 4E 249 Aelg S5}l of
H27) 4% WRe ATt g0+ 1340, A AF W] 7O 9% FeIE FAH W SPHO meleh Yo
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Fig. 4. X-ray image of the skeleton of a small yellow croaker, Larimichthys polyactis (A) and a yellow croaker, Larimichthys crocea(B). Arrow
point: highest one in the abdominal vertebrae; a left-angled triangle: the angle between the straight line and the highest one in the abdom-
inal vertebrae. Angle: a* =43.2+£1.34°; b* =53.4 £ 1.57°. Scale bars indicate 3cm.

Table 4. Head part dimension results of the small yellow croak-
er, Larimichthys polyactis and the yellow croaker, Larimichthys
crocea*

xgsgg;zt:é L. polyactis(%) L. crocea(%)  t-test
1x2/HL 22.9+1.65 21.4+2.01 NS
1x3/HL 36.0+£2.73 416x2.14 *
1x5/HL 48.8+1.76 478+1.84 NS
2x3/HL 172+0.75 18.56+£0.88 NS
2x4/HL 84.4+1.47 82.3+1.22 NS
2x5/HL 52.2+0.89 51.2+£0.93 NS
3x4/HL 64.8+£1.26 61.8x+1.14 *
3x5/HL 50.5£1.14 48.8+1.26 NS
Ax5/HL 74.2£1.26 75.4+£1.19 NS
Eye diameter/HL 12.1+£0.1 12.3x0.15 NS
Interorbital width/HL 18.56+£0.17 19.2+£0.26 NS

*The values are means = SD (n=100). Data of each experimental group were
analyzed using t-test on data after being transformed to the arcsine of the
square root. NS: no significant; *: indicate statistical significance between
morphometric distances (p<0.05). Refer to the landmarks inTable 1 and Fig.
1C, 2C for dimension numbers.

2 A, @R7HA] classical dimension®} truss dimensions ©|-&
St A= 710} (starvation) 7HA 2] FAFZ7 THt (Park et al.

514 ©2020. Korean Society of Environmental Biology.

2007), & 7+ ZAF} F1019] 544 Ahad B4 (Kim et al.
2012) 2 o] 79] A& o] H]|W (Kim et al. 2017) 5°] Utk

FZ71 (L. polyactis) 2} F-A (L. crocea) = -2 4 (Genus)
of &ot= Folw LF-FE7} vl FrAFSt, A 1
Ho| £=& 497+ F92 (Lee and Park 1992), Lee and
Park (1992)°] &5 Axe} 2 A1) A7 A& Hlw
Al, 22719} BA| 7oA 9] Origin of dorsal fin base - origin
of ventral fin base2} Most anterior extension of the head -
origin of spine dorsal fin base&] Z}o| U= AS @ ol A= F
A A3t 7 T AE H Yok 184 Most anterior
extension of the head - posterior aspect of operculum, Origin
of bottom caudal fin base - insertion of anal fin base, Origin of
above caudal fin base - origin of bottom caudal fin base, Most
anterior extension of the head - origin of anal fin base, eye
diameter 2! interorbital width®] AlISF Ao = F A+ 2
I} 7t Aol gt 2pol & H ik

Lee and Park (1992)94 AT Aol A Origin of bottom
caudal fin base - insertion of anal fin base/SL A& @34 2] 7
= HZI17F 22740482 FAI7F 24.3+0.882, & A+
A1 F27] 20.8+3.029 A 22.8+2.369} H|L A] ZF
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7} 71 2™ (Table 3), 27| 2F FA19] ASF A Origin of
dorsal fin base - origin of pectoral fin base/SL, Origin of dorsal
fin base - origin of anal fin base/SL, eye diameter/HL %! inter-
orbital width/HL 2 B5F E Ao A o] AlZEA 3t
T} Lee and Park (1992) A Ax}9] gto] Zith f-UsH|
Origin of above caudal fin base - origin of bottom caudal fin
base/SLE] AlSF A4 B Aol Axt gh(F=x7]: 9.9+
1.33; 2A1]: 9.4+ 1.05)©] Lee and Park (1992)2] A3} gk (%
Z7]: 8440.35; HA: 7.3+0.41) et 2 ZHS 71ATh Kim
et al. (2006) |4 =77} A|7to] 2] whet Al&si A 4
PPt Foj7kAL Ad7o] MEkItka HATs & A1 A,
Lee and Park (1992) 7} 2 A5 7ke] At gf zfo]= ¢F 30
of |o] AlAfof| whg e A gl o5 Fx7]et 7
Aol Aol MsklS Ao ek 4T 4 ek T1eu =
A+t Aol A F-F2H 22 Origin of bottom caudal fin base -
insertion of anal fin base/SL2] A& H-2 A7} 72719
Hlsf| 2 g2 71 v, FA 9] mgado] 7] 0] nRAgh
oF Athe AME2 AA7HA] WstA] ekgte
of bottom caudal fin base - insertion of anal fin base®] #A|&3
A2 234 aQlof ol = T Eda= vtk
o]} o] QRASF AL oA AlaL B A T T
7S 9ol o9 Hiatd APS Kt AAsHA Bl 2
BEXot= o7 wWo| AREE AL It} (Park ef al. 2001a,
2001b; Lim et al. 2016). @A7HA] EASH DS 9t &
Al ol ZHe] Wl B 242 AR A7} AP E] O] Lim et
al. (2016)°ll 2|2t ¥Woll = (Girella leonine) Tt 71 A 2w of| =
(G. puncatata) ®] 25 ASFE A7} o]Fo1 v A,

2 A] Fx7)eF FA9 o] Mo wet FARE A=
= Lee and Park (1992)©] 4=33t v} §lo] F=x7] o] Y=
HO sulcus A 2] £-2 2 {3l o 5H Fdol=
A E717F Bol ot 1AL, FA| o] WS sulcus 122
= 7ol A & QS Hell= 3~4719] 52 AT =71
7} EAetcta R a1 bt Qlch ]QP HlSesHA) x7)9F 7
Aol 2ol FaS o Tt A== Myoung et al.
(2004)°] FH=x7]9} PT‘ qlo] ZF=[of7]o] Y= 7 2
Qe SHoR SRR g us Bl £71% e
5] HA18] 5717} 227)9] 5] ek 2w 7] Hicka
B gk Hk gl

Myoung et al. (2004)°l 4= HFE2 H S 543t
W& 710k SHAIRE 7 & Zhof] F-217t 2ol & HrEh
o] 7 5 i A Alole 817t FE 2 waEr

ol&= Origin

.

KA vh Aot F27]
27t 27~297, 24~2570 &2 = Aol A 74]#
Apstsict. Qe 08 GAHE]0] 457} 2%
THEEH= g o g2 ol ]:l]— 7‘41—27]% 191—%}
U AR S5} deR g Aoz ¢
W2 2 Jof] ZHA diamond FE F-EITO 2 = £ JLHEG
gk Dot 2 Q7 A 2219 A 5 & BEAA
SAE77L BasgeonE o o)y ejphte R RojRle
B g0 Qo BEANG RS FRAE AL
ufeals1) ek bR
2 Ao MRS Xeray G 2AF A 0279 4
S 715 AF AroflA FAZF x7]of vls)
7 Uehge, olelat A0 ool 1 Ao mote
Park (2000)©] A-g WEX] (Rhynchocypris oxycephalus)
£ o 4oC 2U R 257 AA Y Al AT
2 Xeray A ZALR o] Fo]X vt 91O Park (2020)2
o]g]. e iEoﬂ 7]0];4 q};@ 63&4 1417]03 (] E';(]7H_J_
o (Oncorhynchus mykiss), striped bass (Morone saxatilis) 2
blueback herring (Alosa aestialis) | A &= WEPATEL B 13F
H} @It} H]= Park (2000) 9] X-ray A ZALR 9] AL At
£ of5 Wejske) BolH e Aol AT, & A 3
2719F A0 BEIHA Aol el % 7HEH W ERE
Q5 oF L HiHo] = 4= 9l o e} Atg = Th
£ 2 A A A0 o) e & o
A7 22719} BAe) o) v gel oA, A2e
Zfolof tigt reket 2w E A4 0}51 Lo w, Sl
A FRALC] A E = SUiat FAo HisiA S=4t 9
ofef oF o] Wl AF-E HIRESH, SHjofl A AAA]
7F FSHE AL Qs 710l A9 o] Hig 7124
T7F asttal AR E T ERh 21452 Q1 42 ¥stol wf
£ o159 Y A A2 Holof tin|ste] AR =
- Zafell AAEEAL Sl ol F Bl thet A& Al =
Afol] tigh A7t RS e A A%, & AT A
Hx719F FAlo] -8Rl digt 7|2 AT AtaE AleE
= legzt Atz

r&r
k&rlm

N 9

S R EE LR R PR

7
(Larimichthys polyactis) €+ A (L. crocea) @] & & It &

—_
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= Sl ASEE 24 2edR

At F 48719 ASFA F 4709] F2J3t Afol & Hol=
AlZagdo] oretE] 9l o™ (p<0.05) classical dimension®]|
A folat ol Mol AZBAL ¢lolth(p>005).
2518, 2714 9] truss dimension (Insertion of dorsal fin base -

EGG B EEL Sas)
= =

origin of pectoral fin base2} Origin of anal fin base - origin
of pectoral fin base)2} 27}2] 2] head part dimension (Most
anterior extension of the head - above of eye2} Above of eye -
posterior aspect of operculum) | A= 2]t 2Fo| 7} LHERSE
o (p<0.05). SFAIRE, o] 23t 47F2] AlZ3YE F head part
dimension®] Above of eye - posterior aspect of operculum 2]
ASFES ALdt v A 3712 ASFESANA FA7L
Fz719] s o 2 2E HeErl A (p<0.05). X-ray
A1 A3} curved vertebral column®ll A F-Al= 45.1+£2.34°
12719] 38.4+1.82°¢] H|5l 8.4% H & 525 HEH]
tHp<0.0s). M 7910 ZulE At 5o 4E71
T Foll R EAst] ditA o g T et &
717F EARTAL & ek 2E, dEvle T F
Faab] fig AU 2 5 Goch B A7 A 3
715k RAeIA Q3 913 A Go] Js el T 715
2 KA

fub)
oz

o Bodle mi rlr 32 RUoAc
N

2 AT AR A9 9] 20201 Hist R&D A

Hom, ot s diety d+E2lE E4ot

o
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