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ABSTRACT

L. title: Taxonomical studies of Lateolabrax spp. in Korea

II. Objectives and Significance

The yield of Korean coastal fisheries has been decreased in recent
years due to diminishing fish stocks and  deterioration df marine
environment .

On the other hand, the demand for high valued fish has been on an
increasing trend every year.

In this point of view, Sea-bass is generally known as an important
group for fisheries as well as new mariculture species in Korea.

It was known that there are only one species(L. japonicus) in Korea
coastal area, except L. latus which was found at Japan coastal area, but
recently some morphological information make change this conception
and make believed that there are two species of genus Lateolabrax in
Korea. Therfore, it need to find out this taxonomical problem in this
fish group.

The objective of the present study were to review morphology and
taxonomy and to slove to some taxonomical problem of this group in
Korea.

III. Scope of the Studies
1. To make a key to Korean Lateolabrax spp.
2. To investigte a morphological and taxonomical characteristics
of Lateolabrax spp.
3. To investigate a characteristics of isozyme of Lateolabrax spp.
in Korea.

IV. Results of the Studies and Suggestions

The morphological and isozymatic characteristics of Lateolabrax
Japonicus, L. maculatus and L. latus have been studied from 1933 to
1997.



A. Morphometrics and skeletal characterers

In the comparison of morphometrics and skeletal characterers of
three species of genus Lateolabrax, in was found that there were some
differences among species in the ratios of body depth, caudal peduncie
depth and preanal length, and snout length, eye diameter and
interorbital width to head length.

No distinct difference was found in number of dorsal, anal and
pectoral fin rays and gill rakers.

Interspecific differencies in shape of basesphenoid, caudal skeleton
and vertebrae was found. L. latus could be distinguished easily by
shape of basesphenoid which is thick and bended.

L. latus have long neural and hemal spines and wide caudal
skeleton while other two species have short neural and hemal spines
and relatively nerrow caudal skeleton.

It was proved that number of vertebrae was useful charactristicd
for classification between L. japonicus and L. maculatus.

B. Isozymatic characteristics
As a result of electrophoresis for the identification of two types of
sea bass in Korea, three isozyme loci, LDH, GPl, and PROT, were
proved that they would be used as efficient keys on the identification in
these species.

From this study, it was found that common sea bass in Korea was
two species, ie. L. japonicus(seabass, 'nong-eo’) and L. maculatus
(spotted seaabss, 'jeom-nong-eo’).

(Suggestions)

This study might be helpful not only in understanding taxonomy but
also in finding new species of genus Lateolabrax in Korea. Most of
research data of this study were obtained from specimens of Yellow
Sea and South Sea of Korea. Therefore, it is need to get more
imformation from speciemens of East Sea population of this group in
near future.

-iv..
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29 1 Fol% oF9 AWAY

Fig. 1. Map showing the collection sites of genus of genus Lateolabrax..
1, Kwangghwa; 2, Taean, Chungchyung-do; 3,Wan-do, Chollanam-do;
4 Kogw-ung, Chollawan-do; 5,Yosu, Cho-llanam-do; 6,Tongyoung,
Ky-ongsangnam-do; 7,Koojae-do; 8,Seoguipo, Cheju-do; 9,Nagasaki
pefec-ture, Japan.



g 1. soA& A7 APAY &Y
Table 1. Measurement of external features and sampling location of
genus Lateolabrax

o] % ARAZ A EEF A Z(mm)
5 3 23 206~547
)3 = 12 202.2~228.7
. . o F 21 204.3~431
L. japonicus N
i -3 7 234~600
A HE 2 384~389
2 <t 4 214~431
23 = 7 241 ~293
o T 3 2955
i z 46 364~846
L. maculatus
A A E 1 338
131 ek 48 257~ 465
7} s = 3 261.4~285.3
L. latus 1= 4 2 ] 3 409~513
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BD '
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'
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FL

a9 2 5% o|Fe EHRe
Fig. 2. Diagram showing mesurement of of genus Lateolabrax..

TL:Total length: FL:Fork length: SL:Standard Ilength:
BD:Body depth: PDL:Predorsal length: HL:Head length:
POL:Post orbiral length; PW:Preopercle width: ED:Eve
diameter; SnL:Snout length: SOW:Suborbital width:
UJdL:Upper jaw length: PPL:Pored lateral line scales:
PVL:Prevelpic length; Pal:Preanus length: PAL:Preanal
length; CPL:Caudal peduncle length: CPH:Caudal peduncle
heigth: LLP:Lateral line pore: TRa:Scales above lateral
line; TRb:Scales below lateral line: IW:Interorbital width
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3. 1. wo&F o7 F HAR

1. SA=gn AxF7} 157] olAoln Airt HwA Eow xZo 7

L2 Jgo] giq._ ................... Lateolabrax latus

al. T g A EF H|7} 6% oldelw, AZe 21 AL A
o] FA HF EvHHes EEXF A 1 vFId AYsHE A 1 3
#EFo]  AMoln HFEFE  16+19=3HAelth - - - - - oo
........................ Lateolabrax maculatus

a2. Aol W@ FABE ul7h 6% olstolm, AZe] A Mol

At mE ok A 1 vE3e] AYPE A 1 U] BHY HolA
Itk FHFToE  dhRRo]  16+20=367H01Th - < - - v . e o
........................ Lateolabrax japonicus
3.2 5% e 2R 714

FIZA Fol& oFE 1% 3F0F oBd] U@ /AL TeH 2o

3.2.1 5] Lateolabrax japonicus (Cuvier and Valenciennes), 1828

Labrax japonicus Cuvier and Valenciennes, 1828: Hist. Nat. Poiss.
Vol.(2), p. 85

Lateolabrax japonicus Bleeker, 1857: Verh. Batav. Gem. XXVI

Lateolabrax japonicus Boulenger, 1895: Cat. Brit. Mus. Vol. 1(1), p.123



1A D. XII-XIV, 12-14; P. 16-17; A. III, 7-9: A FFd5 70-81
A s 13-17; FAS 15-21; V. 36. AZF AL Table 13 2t} B2
7tex A9 FHE o FEZAL FFo| FHZ A B
Bolle &e AL ol AAs doH, folve EF5HUH Ax=gu] g
A oy Qg wet adEE A¢E Jdoy A we 2R
FAHE A% dth 4 A=Fuje ARFESH, WA =0d A=
oo ZREL Ewgsity vEe v an FFo|rt WEs ofE ]
A¥rg E&8 Aot fEHLS w9 Fdd gy X devh 48H
FAZE FYRF ojwo] BEs) o} o ojwo] ¢tk FX
=gjug wiR=rE A 2L AX o FAu sHAE 5WA
b b A, gA=ue 1A Zo] o}F F3 FEIT WA Fol
Attt HlEL FFOE AT BAA HEsZ €3 Jon o
Hol = 2F9 HEe] ¥ d4E& Hsty wxEFaA mnest
A wogleh. olrtmlelE A7 EAFG AAMZ) Fdde FURY
e ZAAz} wds) Qlow BRezye 3@ ol 377t EAERTH
BEX . dEe Flolx olg & St Mzt dael e £
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Fig. 3. Lateolabrax. japonicus (Cuvier and Valenciennes, 1828).

-9 -



3.2.2 AF9 Lateolabrax maculatus (M'clelland), 1844

Holocentrus maculatum M'clelland, 1844: Journ. Nat. Hist. Cal. Vol. 4, p.
390-413, pl. XXI

Lateolabrax japonicus Jordan and Mets, 1913: Mem. Carn. Mus. Vol 9 (1),
p.30; Lindberg and Krasyukova, 1969: part 3, p. 60-63. Chinese form of

Lateolabrax ; Yokogawa and Seki, 1995: Japan. J. Ichthyol. Vol. 41(4), p.
437-445. Spotted type of

Lateolabrax japonicus; Park et al, 1996, J. Aqu. Vol. 9(40), p. 437-444.
Yamada, 1986: Seikai Regional Fish. Research Lab. No. 422 p.130

Lateolabrax sp.; Kim and Jun, 1997: Korean J. Ichthyol. Vol (2). p.108-113

714 : D. XII-XIV, 12-14; P. 16-18; A. III, 7-9: S F3H+ 68-87;
Afas 13-18; S 16-23; V. 35-36. AS5H AL Table 23 Ztt.
2o sbex 29 ZWF Aok BRBE $Ho] FFH Bye L

Zo] EAHos REYY Z4 Ax=ue ¢z wixHrls €
FEe 5gsith el vlay an Fyole WHESI ofdYo] Agu
o 228 Uk AGe £ FAo gAY £x FIL ded 9ER
FAEANE §EREY ool gloy FHole ool fith. TA=2rl%
A =Hu e AY 2 A4 Aok FA=T FHAE 5HAT 7 2
o, A =ejue 1A Fo| ofF Fu FEIH 29A Jo] M 2o
HlEE FFolg At & dAd sluls= €9 on ofdE s
2% ¥l ¥ Y. dEL AT & FA=IHY JHFEAA
F718tt 7t X3 AR meEzkA 4= sl obrtulele AL &
Aot AAAE] FAde FURSS & 7HA7 g glen 59
ol 2% Fo] 3/47F EAFH

BEX  EZTE, v, 48 % @59 ZF Ackd X

Jim

5 %2

_10_



Ugtell = Aslitel F 53ttt
27 B £2 Yamada(1985), Katayama (1992), Chung (1977) 59l

2e F e WMol FHIAY 2y dRFE, ASPRA FoA Ao
& Yoz Qomz Y8 2oz AFsHE Ad Hrsty 4zEn.
o] % M'clelland (1844)°] B 13t Holocentus maculatusl X 438 &
A9 Lateolabrax® W7stil ZASEHFE T4 et TE5£EE TAHAHL
28E GA P AAAA Lateolabrax maculatus2 AH&3t= ZHo] €13}
thi AZkEc

a9 4. AE
Fig. 4. Lateolabrax. maculatus (M’'clelland, 1834).
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3.2.39 X% 9] Lateolabrax latus Katayama, 1957

Lateolabrax latus Katayama, 1957: Japan J. Ichthyol. Vol. 1(3/4/5), p.
154-156

1A D. XII, 15, P. 16; A. 1II, 9-10: A FFdF
13-14; stayd4 14-16; V. 36. AFH AL Table 1% 2o F& 7t
29 Z9HY gich BRZE TFo] @Ml &
=u| g mEgA=guE AF2Esc FA=HUdE HLS HE AYx
oy B SHoe HL o] stuE o HEe 2x Feole S
1 otgigo] HERT &3 Aok AL w9 FA vAA XspAU
g2ath EHIG FAZE §EREY o] W oy e o
ol itk SR =ejulgt v =guje A ZL HA dvh AT =
sWA 7EA7 4 Ay A =uE 1HA So] ofF #Hi FEshH 29
A Z& 3R S BRSAY It o vlEL FEolE Aty &
AAo) WEE2 €3 lon oty st 289 Hlzo] Y.
& gAdsy m7 A Slok obrtuldlE AT ek AANZE
FTAdEe FUESY e JHAZ EEd glen Rdde g Feo] 37

>
o0
N
o
%
ry
iy

4
rir
flo
=
=
e
vl
ol

==

Byl . 2 Z2 Katayama (1992)7} < &2 FE ot M3 Q)
B3aE A& Chung (1977)°] J&3HAM FHE GAFA=2 3
galEA O BIXE G AFEZ AR 23y, dAseis #
£5E SA-Yu AxF7) 157 o)A¢l MAE AFIF
v E AFEHA ol o] Fo BEE JAH2HY

fr

o du
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¥ 5 9AE9
Fig. 5. Lateolabrax. latus (Katayama, 1957).
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331 A5832

0 AFYAL Masy] Astel, & Axenl £ wE £ A% 5, 2
93 H%2 £8 2Asg

39 SA=Y 7B FE Sols Frolst 12-14742 B@ 12559

1296712 difEe] 13/M9eH, dXsole EF 134 &7 = %
017} 90%7F 13-14709o.H, Asole 80%7F 13712 YEldth gdxlFole
25 15702 JEhy 7t F3d £FIFEE JEst (Table. 3, 4).

&A= FE Folst 16-17/M2 1707 B & 63.75%E uj R o,
HAEole 16-1874Z A 17/47F BT 62%2 ¥ £ Yedled, gx
FolE BF 16702 YEbgth (Table. 3, 4).

£ 2 501 o7 AFFA
Table 2. Meristic counts of genus Lateolabrax

L. japonicus L. maculatus L. latus
Range Range Range
Dorsal fin spines 12-14 (12.95) 12-14 (12.96) 13 (13.00)
Dorsal fin rays 12-14 (13.56) 12-14 (13.00) 15 (15.00)
Anal fin spines 3 3 3
Anal fin rays 7-9 (829) 7-9 (7.90) 9-10 (9.33)
Pectoral fin rays 16-17 (16.64) 16-18 (16.84) 16 (16.00)
Pelvic fin spines 1 1 1
Pelvic fin rays 5 5 5
Pored scales on lateral line 70-81 (76.64) 69-87 (76.61) 74-82 (77.00)
Scales above lateral line 13-17 (15.18) 13-18 (15.45) 13-14 (14.67)
Scales below lateral line 18-21 (17.99) 16-23 (19.21) 14-16 (15.00)
Upper gill rakers 7-10 (9.22) 6-11 (8.64) -
Lower gill rakers 14-18 (15.80) 13-17 (14.51) -
Vertebrae 36 35-36 (35.03) 36
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sAs 7H S o, A% R WAF BEk 3= 2A 4

Bdon, 27 & B0l 7-99 W 8/t WF 66.25%, AsolE
7-9¢] WS Z 847t WF 2% R SAE UERon, dx Fof

E 9-1072 tha AojE E Y (Table. 3, 4).

AREeE AF AR5 A$ o7t 7-102 F2 9-10747F HT
81%E JeElWod HAwole 6-11702 F2 8-9717F HT 81%=E ey
t}. olglZ ATsE Folrt 13-182 FE 15-16707F BT 79%°l A
ol 13-17M2 F2 14-1547 3 B%ZE YERY, Fojdd vlg) thi
Z2HA vElgtt. AA Aol e Foirt 22-2970¢ HEHE R Eel
24-26700) AFHeoz BRI, Frole 19-2671¢ HAZ HFE 22-25
Aol BE3le Ao 2 Yerst (Table. 3. 5 Fig. 6, 7, 8).

HlE 5 24 bEsFdA Fost 70-81718 MAE F2 75-7774°
AEHoz 2¥an, Froly A+ 69-8THE F2 73-8074° HFH
o] Hl%=3 AL vetdloed, YxFole 74-827 Alel2 uEhy 3F9)
vt A4S R APusFe wolvt 13-1771E2 £l 14-1674
of AZ& glod, ol 13-18709) M= 15-167] Alojdl FFH o=
Ueluz, gx Fole 13-14700 BX 3 FAAFE Folgt H¥olst
UR sojel Wlal 1-2707 B dehdth @1, $9dSE Foirt 15-21
Az F2 17-1974d IFHez EIsH, Feo: 16-23M2 F=2
18-207) Atolol) AFHo g RI33 Yol 14-167] Aloldl E X3
Ao}, Fojgt Awole ALt gx Fod vE oA BA YERT
(Table 3, 6; Fig. 9. 10, 11).

HEFFAME Fo7t EF 36/MAoH 2F 33MATE 16+20=3622

oo Uz 574A7F 17+19=36712 YElRow, X Foe EF
16+20=36712 uehgth wde] HEole) FE= 3BAAI 16+19=3574°]
1 1A o] 16+20=36702 YElY, WA HFZFAME HE7E FAAY
dx olno szt A T FHE AolE& RAY (Table 6).

- 15 -



332 A&584

ZAte] AbE" EE AAL 200mmelded MAE 22 AR
. Z Fo Wd AF HHE, Fo7F 200-600mm (H 290.9mm), AF
o7} 201.5-846.0mm (BT 370.75mm), YA&§°17F 409-513mm (BT
4723mmEAE F 165749 Feid FAE AZs (Table 7ol e
W teh

Aol WE A ¥E A¥rdE ey 2}

Aoe Hol9 Axol: 77 21.61-2927%(F T 24.51%), 21.43-30.00%
(FTF 2563%)2 H|=3Q 1, xFol7t 29.01-29.65% (BT 29.33%)=
=7 Yebgeh

=x=gul 71872 PDL7AAS HE Fof, F%el 2 gxsoist z
Z+ 99.02-35.37% (FT 31.96%), 28.33-35.35% (AT 31.22%)E A9 Hlx=
stk

AeA=ein ZAA PVLZAR S HE o, dxe 2 dxFost
7}z 2494~3265% (BT 2839%), 2450-31.46% (BT 27.86%) H=
2764-3050% (BT 28.64%)= A2 v|&dA YERTh

ax=eu) 71848 (PALZAA S HlE Bojsh o7l 6373-7259%
(T 69.15%)9F 63.12-7183 (BT 6887%)F Hls=8tA YElwon, A&
o} 7} 70.92-73.23 (BT 7219%)2 thx EA veEgoy AAH o 3F]
Aol vl

FE2AA (Pal)2 o9 dAxort 47k 60.42-66.99% (BT 64.37%),
60.48 -66.75%(H T 6356%)2 Bl£IIoy, A FE 66.19-69.01%
(RF 6774%)2 T2 BA Yt

us 1 (CPD)E o9t HA¥ost Z7 833-1062% (HT 9.70%),
8.71-11.40% (AT 10.08%) 2 vixslg oy, YA Folv 11.28-13.00%(%
F 1213%)2 Foisk Agolol wls EA Yo
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E 3 ¥ oF9 A=y
Table 3. Frequency distribution of fins of genus Lateolabrax.

Dorsal fin spines Dorsal fin rays

Xa Xm X1 12 13 14 15 16
L. japonicus 8 68 4 2 34 44
L. maculatus 9 86 5 11 838 11
L. latus 3 3

Pectoral fin rays Anal fin spines Anal fin rays

16 17 18 m 7 8 9 10
L. japonicus 29 51 80 2 53 25
L. maculatus 27 62 11 100 14 8 4
L. latus 3 3 2 1

E 4. 5% olFel A,
Table 4. Frequency distribution of gill rakers of genus Lateolabrax.

Upper gill rakers Lower gill rakers

6 7 8 9 10 11 13 14 15 16 17 18

L. japonicus 3 16 48 33 3 33 46 17 1
L maculatus 1 5 22 59 12 1 5 34 51 9 1

Total gill rakers

19 20 21 2 23 24 25 26 27 28 29

L. japonicus 4 6 26 29 28 5 1
L. maculatus 1 5 18 27 31 1

~1
—
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E 5 T olf9 vl
Table 5. Frequency distribution of scales of genus Lateolabrax.

Pored scales on lateral line

69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87

L. japonicus 1 1 2 4 6 1520167 9 9 31
L. maculatus 2 21 2 1119 13125 9 6 3 5 1 2 11
L. latus ' 11 1

Scales above lateral line Scales below lateral line

13 14 15 16 17 18 14 15 16 17 18 19 20 21 22 23
L. japonicus 2 17 37 20 8 1 4 23 26 16 7 1
L maculatus 1 8 35 27 8 1 1 7 24 16 26 12 2 1
L. latus 1 2 1 1 1

B 6. A% olF9 JFES4.
Table 6. Frequency distribution of verteprae of genus Lateolabrax.

Abdominal vertebrae Caudal vertebrae
16 17 18 18 19 20
L. japonicus 33 7 5 33
L. maculatus 36 35 1
L. latus 3 3

Total vertebrae

34 35 36
L. japonicus 36
L. maculatus 35 1
L. latus 3

_18_
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= | | =
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a9 6. o1& oFe AZ Ansy EEE
Fig. 6. Frequency distribution of upper gill rakers of genus
Lateolabrax.
J ] M L. japonicus
3 L. maculatus
—
1 m NI .
12 13 14 15 16 17 18 19

3% 7. 501 AR oAZ ARse BEE
'Fig. 7. Frequency distribution of lower gill rakers of genus

Lateolabrax.
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Number of individuals

Number of individuals

35
30 A M L japonicus
_ 3 L maculatus
25 4
20 4
15 A |
|
10 4 i
5 - ‘
0 r-l T l_l l . ¥ 14.|
18> 19 20 21 22 23 24 25 26 27 28 28 30

3Y 8 ¥I% o F) AA Anse pEE
Fig. 8. Frequency distribution of total gill rakers of genus

Lateolabra.
25
20 1 W [ japonicus
) R [ . maculatus
3 L. latus

15 -

10 -

5 4

0 - ‘ l l 1

68 70 72 74 76 78 80 82 84 86 88

3¥ 9 FoE 7Y FHFIET EXE
Fig. 9. Frequency distribution of pored scales on lateral line
of genus Lateolabrax.
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Number of individuals

" Number of individuals

40

35 1 BN [ japonicus
i HEE (. maculatus
30 4 1 T3 L. latus

2% 10. $o1% olF 9 AyBAFe] 3%
Fig. 10. Frequency distributipn of scales above lateral line
of genus Lateolabrax.
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M L. japonicus
MR L. maculatus
[ L latus

25 -

20 A

15 -

0_
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

2% 11 5ol oFY sBASLY BEE
Fig. 11. Frequency distribution of scales below lateral line
| of genus Lateolabrax.
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F3o] g v & ARy v 2o

& (SnL)e Fol9 ¥x w7t Zzb 21.19-2969% (BT 25.05%)%
2561-31.39% (BT 2781%)2 A9 ¥IXsA dEtRoy HFst
17.48-24.74% (BT 2158%)2 713 @A veso (Fig. 12).

7 (ED)2 ®°], Aol 2 dXFolst Z7 1483-2343% (H#
1953%), 11.11-19.99% (BT 15.89%), 18.25-19.97% (HT 19.01%)Z 7 <]
B35t A Jdebwtth. 28U Fig. 7904 UERG HEel o] o] &L A gl
webA et e W7k A #asE AFE UEhiE Hwolrt Fojdd e
v =8 A7) E o] FE o2 YERT

AMAEE PW)LS 5o 2 gXso7t 47 1876-2521% (HT
22.16%), 21.82-2227%(FT 2200%)2 vl%&A uUexton Aozt
2350-2841% (HF 25.73%)2 ¥lnd ¥A vebxth (Fig. 13).

s (POL)E dX%ol7b 50.36-53.73% (B 52.30%)% 7H& A
Uelon AHEolrt 5525-70.00% (BT 63.71%)= 7HE =A Uexte
m, ol 51.11-64.06%(F T 56.82%)2 1 7S YERAT (Fig. 14).

HAZEZ (SOW)S HEoist gxlsolzt zZ+zh 530-8.82% (B 6.85%)

584-6.49%(B T 6.22%)% HlKsA UEsoy, Fojrt 382-6.73%
(B 510%)2 713 @A vehg £2e F3He 42 =AEAY (Fig.
15).

o] (UIL)E %o, %o € ¥dxsost &F 4052-4816% (B
44.26%), 39.45-4954 (BT 44.40%) L 43.47-46.19% (BT 4448%)% H]
234 et 28y, ol Aoyt 9 FIdE de A9 flL
U, Axole A$ w9 FdL g AV v HER

l

34. 43832
o], Axo] @ gdx¥ole F7lF(cranium), W& (visceral skeletion),

) 2 Z (vertebrae), ] Z(caudal skeletion), 7 tHZ(shoulder girdle), &=
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(pelvic girdle), °}Z(jaw bones)ol] s Fel & vwstP ).

3.4.1. 38&HF (cranium). -
FoE oFY FAELE GIAHOZAN vty og NI AE, AT =
AE, AdolZ, Aol F, 4

A gew, 1 F 4, A

FAEe 29 wid, 281 BEAEE Fig. 16, 17, 18914 UelglTh
o 5 IFd AXNE WA g mgoz

$1 AZe RATH ZeA AHUG. A2 U 7 Fo] A9

SAtZ(latera ethmoid)& A &9 WA Az 3 2 AF Ady &
Holl gt @Y SR 7} Fo] A9 TUT FHE s, Ay

N

AE FHoze A3 dZH vk 53 FAE Zhddde 9% o2
FET AR BYY 717 F4H0 Jded Fod FEorh Augs
o e Hla dlsole tdix FET FEHE UEidY

£ F (parasphenoid) 2 F7H 1AMy & 22 A= 72 AU

)
o
fu
X
2
o,
2
o
=2
N
b
i3
2
¥
H
HS.
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®  Lateolabrax japonicus
26 + O  Lateolabrax maculatus
v  Lateolabrax latus
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Fig. 12. Relationship between total length and percentage of eye diameter

(ED) of head. length.
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o] o o)
® 8 o
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Fig. 13. Relationship between total length and percentage of preopercle

width (PW) of head length.
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Fig. 14. Relationship berween total length and percentage of postdbital

SOW/HL

(POL) of head length.
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Fig. 15. Relationship between total length and percentage of suborbital

(SOW) of head length.
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I3 16 3% o7 FAEY FEE

Fig. 16. Lateral view of cranium of genus Lateolabrax.
al, alisphenoid(2}4d £); ba, basisphenoid(71 A4 E); bo, basi-
occipital; ex, exoccipital(®] % F); ep, epiotic("dol &); fr, fr-
ontal(¥&); le, lateral ethmoid(ZA+E); me, nes-ethmoid(F At
#); op, opisthotic(¥-°]&); par, parietal(x=% #); pr, prootic(H
o]&); pt, pterotic(®} ol E); ps, parasphenoid($4 &), so, supra-

occopital(A+$ 5 Z); sp, sphenotic(4 ol E); vo, vomer(A &)
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2% 17 5oi% of TAB FUE

Fig. 17. Dorasal view of cranium of genus Lateolabrax.

(Bone names refer to Fig. 16)
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29 18. 5914 74 =429 ERE
Fig. 18. Ventral view of cranium of genus Lateolabrax.

(Bone names refer to Fig. 16)
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3. 4. 3. #8%&F (Operculam)
AAZL ol7tn] F4& FAsE W2A FAME, JAAANE, FANE,
ZANZFE FAHS U (Fig. 20).

AANMNE (Prepercle)e 21 A4z HoF H&F, wEd 3tz U=

el & Edolt WA Astn WwEF 712 Hodd. ANAZ
EQe FTaldod g3 BFY RYFe @R L Fe Fo] Tdd glon,
Bools a1 7g Fo] Aoz Fojx 347 B U Fh B
gHozE FAsy Edd AXE F9 o] Fojzt HEol £ g
Folo) vl Moz wWol oA Uu.
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3.4.4. 771 % (Plate)
FAREE WSS
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FA024 FdiE FEFIH AR Fo| dus Yok Hadd
s omsn Fde AWEIH 2AFol A@H Ytk Fois
Axole) A4 42T ATl FAY 7140 FAH) Yoy WAFol

3.4.6. 5 (Hyoid arch).

HMZe QATL A AT, AT, FHE, HEE R AxEE
FAH QI o5& M2 BEA A AZH Y (Fig 23). §
3, std s raEde A7 BV ST AHEEY wES BERA
Z2A FHA T 2 dgHo] vk ARTL FAHEF G 4, AEEH A
Hze A% B9 N, 283 AT 277 FAEUT MEEe A
o= EoloA ThE FFd s By TR ZA F TEH .

ndZe A2 Bdd AHo g MEA g AFo=E I
=77} A Jon FAeE FEFE W B FASL we ofd
2o 92 tha HolA shte F& At g 59 A
Auke] o} BE i B3 JHS FHsn oy A
ol ME NN F Fe2 Wolglth 53] A
wolel AL Ty Z wede] glon ¥ Fo 7t ¥ FUoE 43
2o @A Ho)A AeolE UeAT.

l

J

i

34.7. FHeF (Vertebrae)

H2ZL T2 BL A1FZAAM BEEAAY 52 Y F2
zz YFolAd (Fig. 24). BFIFde 43334 FE717F 345
o wEZoe AAFIH @Fo] HLHY U AutHos AT
= 27k wj$ A A 1 WFEe 3 EvtEA EEHC
9 wgsold 2A dBTol Wy Yuh Fole TAS =Tt MR
dhdo] dsolel dxX FoE A wUEH dx AolFE “ENCH

o
of
fu)
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29 23 5ol& oF 439 FUE

Fig: 23 Lateral view of hyoid arches of genus' Lateolabrax. A" L japoricus;
B, L marculatus; C, L. latus. brs, branchiostegal ray(#lZ3Z); ch,
certohyal(Z+dE); eh, @ihyal(’s“é—é‘); ih, interhyal(z}4d2); dhh, dorsal
hypohyal(SZ3Hd3); vhh, ventral hypohyal(¥iE3}E2); u, urchyal(®1EE)
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53 o W Feol: A 1 FBAZo] AYHEd Fig BAASt 2ol
ol Al 1 YRTol BAY o)A e BaA Fxols YA Bol
Ahoz A Wol dk FRF Aol3 YT FH Folg A%
oo ulsl WA ol ASE AAFH YBIo] AYHos §e i
gas gled ok At ¥ A3 F A% T YL YA,

rr

3.4.8. B& (Caudal skeleton)
nYPA=Hu g AR FF4L A2 24 FFI dE 722, Hx
o A EZo] Foj el AAdtm UoHFig. 26). ulZL 3749 An|
%I (epural bone), 570 svEE 2 1709  F38H9] % F(parchypural
bone)Z2 TAE gich AuEF L& A UA o] F du Fo| Yon &
TE FZolet sHFE L HAFd 34 otulFd 2747F AXsn o &
Hol Hdi7] 2¥E v FA3H A 1.2
FF 717 & 2EHo Qo W e
FEHE JEhHY SHAY ST FS Fold A F

FTol FAE &
o7} b4 FALE © vl& Heoe steA dAHY Joy, nIFRe

2 Fol7b Folgk Hwol vla 2o ¥z 2w gt

35 #HAEL

sol¢t Fwole E4 LDH patterndl A Ael& Yt A (Fig. 27).
$A fast zonedlAl FolE T2 AB o2 A {§AAS ¥Es =2 wid
dsole BB 3ol B2 Aoz Uy A AR WMEdA XolE EHA
o9 slow zonedl A& HEojed Fo b olFxdA AR Aol U
BUided 2 olF Ade Fo17F 100, A5t -10 F=d e o
zoned °lFAYE HwAd UEole ANl ZAHA key’t 8 & U
Ao Z Bt

slow
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¥ MDH o5& pattern®] =}o]& Ro|x] ggrout Axol9 3 A
A4 Fol patterne] EAHAT (Fig. 28 -6). E& PGId] YolHE A
1% Foj9 Aol LAY + YA (Fig. 29).

Yokogawa ¢t Seki (1995)& YEAF Fojg} I wolo g sty w
FA%H Aolg FHIAYG. THEL B4 ZY dwdwA (general
protein, PROT) &%l PROT-19 2% WHSAR «1705 *1009) &
Az WIE (gene frequency)l A FEAL 100 &) ¥=rt 1.00001Y
=7F s FIFAAL 170 FYNA 10008 AR WIEE JEhge] gt
He 54e vedga it FAZ 23 GPI-1Y AL, RAe
*110°14 0.100€ HQ ¥l FFAL 09229 1, *I009 M= z}+z} 0.900=}
00182 dAZ zolg YEAT. LDHY *-100 YN F MAZ 3
o 82 Wz zel7t F& Rzt §¥ LDHS 9= % 7o o
ARARAHY NEJHE F Y AT ol ek ey
718} AAT, ADH, GAPDH, IDH, PGM, MDH § ti® &9 Z9 & A 29
AME Z Aol7l gl AR RastgdriE 8).

Yokogawa et al. (1997)o <3 UE Ariake Sead] A43l= Aol
(Lateolabrax sp.)& W22 20 &7} T &4 gPAA BYS 2N
stREdl d&W 92 WEol (L japonicus) A 2 FFA Ao Z3)
T FAYeE 594 vy AATes nusgoy gk 22Ae A
FTOHROZRE AT WYS Ao FAsT g

#H el B0l Aol sol FATAE BYs

£

Axolsh wole 952 #24%E GPI-1, LDH-3 ¥ Prot-1 #9] 9
FAA AN I Aolg Holk Row FAYYT
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E 8 AHTols 9iFde F8 Fx {AHA HE
Table 8. Review of allelic frequencies in two types of sea bass

Yokogawa & Seki (1995) Park et al. (1996)™

Japanese Chinese M-type J-type

Gpi-1 A 0.000 0.060 0.000 0.014
B 0.100 0.922 0.130 0.729

c 0.900 0.018 0.851 0.257

D - - 0.019 0.000

Ldh-3 A 0.097 0.966 0.056 0.986
B 0.903 0.034 0.944 0.014

Prot-1% A 0.000 1.000 0.000 1.000
B 1.000 0. 000 1.000 0. 000

*l M-type; not-spotted sea bass, J-type; spotted sea bass
*2 General protein

Y 27. Asol € vxole LDH-3 pattern B4 X,

Fig. 27. Schematic diagram of LDH-3 patterns in two types of sea
bass, Lateolabrax japonicus, in Korea (1-4, not-spoted sea
bass, 5-8; spoted sea bass).
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g 28. Hsol ¥ WFole] MDH pattern B4 %,

Fig. 28. Schematic diagram of MDH patterns in two types ofsea
bass, Lateolabrax japonicus in Korea (1-3; not-spoted
sea bass, 4-6; spoted sea bass).

origin

a9 29. Ao PGI pattern B4 E.
Fig. 29. Schematic diagram of PGI pattern in spotted sea bass.
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o B Westd A7 Asks FUxAe ATE AAE FH
B AEAN @ Foz AF L B4 Folk F Foz Pa A3

oloF &vl e T 2ol AU

AA, dA7A FAZ HFHAL T FA=M AxFT 147] olst
oA, T i AHEF BIZ} 6% olstolW, ASel| F Fo] A
A =& gl Al 1 932 A49EE A 1 Ea3F0] A7 oA
AT} HFZTLE i Fo] 16+20=3670°]H 8L Lateolabrax japonicus
ol t}.

EA, o5 o)A sigeA Fad de EXxdde TL FA=M A=
F7F 1470 olgtolRA, T3 ol did HHAEF 4 H7t 6% °]é‘°]1, A &

o EfHHos XA E A 1 vFIo A
=

o

a3 HL Fol FA

o)

JHE A1ZALFo] Mol HFEFE 16+19=3571 Ho
TEEH Zd3 stHe HFol, Lateolabrax maculatus® M2 F%
o = ojof g,

AR, dIojzre A= Jv PXFl, Lateolabrax latus= A

zeju] dz57t 157) ool Amrt wwd gom AZel AL Hol
Qe Aol BAom $atel A NHAR ANE Fo A
9zt 2e @ Foz uH
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Apendix 1 . Buffers using electrophoresis

0.005M citric acid

0.3M boric acid

Gel buffer Electrode buffer Remarks
Clayton and pH 6.1 pH 6.1 70 mA
. N-{3-Aminopropyl)-
Tretiak (1972) |o 002M citric acid 0.04M citric acid ) Propy.
morpholine
pH 7.0
PH 7.0 N-(3-Aminopropyl)-
Clayton and 1:20 dilution of 0.04M citric acid A Propy
Tretiak (1972) |~ morpholine
electrode buffer
(0.01M EDTA)
pH 8.7 pH 8.0
N 0. 06M Lithium|Gel—
Ridgway et al. |~ s hydroxide Use 1:10 dilution
(1970) 0.05M citric acid 0.3M boric acig  (solution of gel
Add 10x of electrode butfer
(0.01M EDTA)
buffer
pH 8.5 pH 8.1 250V
Ridgway et al. 0.003M tris 0. 06M Lithium/Gel:
(1970) ) hydroxide 99x gel buffer

+ 1x electrode

buffer
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