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AR, 1939 ; 8, 1977),

TR oo Fiol HE HEE 2wl FHES C carassiusSt C. awratus®) 22 T4
slof glow (Wheeler, 1978), BAE-E C. auratus subsp., C. auratus langsdorfii, C. auratus
buergeri, C. auratus grandoculis, C. auratus cuvieri®| 1%E°] S5TEFEC 2 T3 o] 9l o} (4,
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(1939) & C. carassius®} C. auratusAlolol]l Fo g FHI gt 293 247 gotnsid G
carassius 2 FA3Act, 2 F Tl HxH g FHAME AYATE w|gglo] o}
o oo Lol &=l Soh(BB, 1977 H, 1980). ol st 4(1981)2 FEHisol
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C. Nakdong River system(Kam river, Kimchon)
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Table 1. Comparisons of the morphometric and meristic characters of Carassius auratus from
Yongnam area, Korea
L. Area Nakdong R. Hyongsan R.  Oship R. Total
Division Kumho R. Hwang R. Kam R,
No. of 50 11 14 10 12 97
Specimens
SL/BD 2.69+0,17 2.61+0,13 2.63+0,11 2.95+0,18 2.594+0,19 2,69+0,20
(2.28-2,98) (2,42-2.82) (2.46-2,88) (2.52-3.17) (2.29-2.90) (2.28-3.17)
SL/HL 3.53+0.15 3.27+0.15 3.27+0.12 3.34+0.09 3.34+0.17 3.40+0.19
‘ (2.92-3.74) (3.12-3.50) (3.00-3.46) (3.16-3,53) (3.13-3,59) (2.92-3.74)
SL/CPD 6.75+0,38 6,17+0,26 6.49+0,25 7.08+0,40 6,621+0,28 6,64+0,44
(5.85-7.67) (5.88-6.64) (6.00-6.90) (6.18-7.50) (6.04-7,08) (5,85-7.67)
SL/DF base 2.73+0.16 2,74+0,16 2,75+0.12 2,87+0.11 2,81%0.12 2,79%0.16
(2.42-3.00) (2.56-3,03) (2.55-2,88) (2.69-2,99) (2.61-3,02) (2.42-3,03)
HL/Snout L. 3,91+0.52 3.86+0.35 3.45+0.27 3.52+0.20 3.36+0.22 3,71%0,45
(3.10-5.07) (3.20-4.33) (3.00-5.00) (3.26-3.98) (3.09-3.86) (3.00-5.07)
HL/OL 4,84+0.61 5.04+0.58 4.0840.24 3.70%0,16 4.30+0.38 4.39%0.67
(3.67-6.33) (4.16-5.80) (3.33-4.40) (3.37-3.94) (3.40-4.71) (3.33-6,33)
HL/IOW 2.51+0,17 2,30+0,09 2.34+0,10 2,56+0,13 2.48+0.11 2.45+0,17
(2.18-2.81) (2.16-2.46) (2.11-2.50) (2.41-2,79) (2.38-2.68) (2.11-2,81)
HL/CPL 1.94+0,21  2,4740.17 2.51+0.18 2,21+0.16 2,13%+0,17 2.18+0.31
(1.63-2.29) (2.16-2.70) (2.23-2.75) (1.99-2.47) (1.89-2.50) (1.63-2.75)
CPL/CPD 0.98+0.14 0.79%+0.07 0.80+0,08 0,96+0.08 0,94+0,07 0,92+0,14
(0.60-1.27) (0.65-0,90) (0.70-0,94) (0.86-1,10) (0.80-1.04) (0,60-1,27)
DF spines IV-VI v v v-v V-V IV-VI
DF rays 16,22+0,93 15,64+1,03 16,69+0,75 16,20+0,92 16,33+0.49 16,30+0,90
(14-18) (14-17) (15-18) (15-18) (16-17) (14-18)
PF rays 15,80+0.75 16,50+1,00 15,31+0.48 17,10+1,10 16,83+1,03 16.30%1,00
(15-18) (16-19) (15-16) (15-19) (16-19) (15-19)
VF rays 9,02+0.53 8.91+0.54 9.14+0.36 9 8,08+0.29 8.91%0.56
(8-10) (8-10) (9-10) (8-9) (8-10)
AF spines m-1v il I Il m-1v m-1v
AF rays 5.02+0,.14 5 5 5.10+0, 32 5 5.02+0, 14
(5-6) (5-6) (5-6)
CF rays 29,60+1,90
(27-32)
Scales later. 30,23+1,02 30,08+1,16 29,08+1,04 29,40+0,79 28,75+1,06 29,50=+1,10
(28-32) (27-31) (27-31) (28-30) (27-30) (27-32)
Scales trans. 5.5/5-7/6 5.5/5-6.5/6 6/5-6.5/6 6/5-7/5 5.5/5-7/6 5.5/5-7/6
Gill rakers 40-83 41-46 42-46 39-44 38-44 38-83
Gill filaments 71-128 93-98 97-114 73-89 76-98 71-128
Vertebrae 28-31 29-30 29-30 28-29 28-30 28-31
Phar. teeth 4.4 44 44 4:4 4.4 4:4
Gill raker L./ 0.76+0,21
Gill filament L. (0. 46-1, 30)

SL; Standard length, IOW ; Interorbital width, BD; Body depth, CPL ; Caudal peduncle length,
HL ; Head length, OL ; Orbital length, CPD; Caudal peduncle depth, Parentheses represent ranges
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o &3l F37kel AMAF(0,98+0,14) wthZ BHE7F 2k

HEwEeA A3 ks (15-19), BEEE(8-10), HEE(IV-VI, 14-18)%} BEE(II-1V, 5-6) <
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Table 2. The morphometric and meristic character analysis of the C. auratus whose number of gill
rakers on the first gill arch are more than 66. The specimens collected on May 10, 1988
Lengths are expressed as mm

Specimen No. 1 2 3 4 5 6 7
Division
SL 220.0 192.0 149.0 190.0 138.0 183.0 182.8
HL 58.8 57.0 42,0 57.0 40,0 50.5 52.4
BD 79.0 67.0 57.0 74.0 51.0 63.0 63.1
HW 49,0 41,0 35.0 47.0 30.0 36.0 30.5
Snout L. 11,6 11,6 9.7 12,4 10,5 11.7 14,2
CPL 32,0 31.0 22,0 30.5 23.8 31.0 311
CPD 33,0 28,0 21,5 30.6 20,5 25,0 24,5
OD 11,0 9.0 8.4 10.5 8.5 9.7 8.8
IowW 27.0 24,0 18.0 24,0 17.5 20,7 20,7
DF IV-16 v-17 IV-15 Iv-15 v-17 v-17 IvV-15
PF 15 17 16 16 16 15 17
VF 9 9 9 9 9 9 8
AF m1-5 -5 m-5 -5 IiI-5 -5 -5
DF base 79.0 67.0 51.5 65.0 49,0 64,1 57.6
PF length 42,5 36.5 28,0 39.3 25,0 38,7 29,7
VF length 42,4 38.0 29,0 37.5 27.7 37.5 32.2
AF length 38.5 32,7 25.5 32,7 25.0 21.3 31,0
SL/BD 2,78 2.87 2,61 2,57 2.7 2.90 2,90
SL/HL 3.74 3.37 3.56 3.33 3.45 3.62 3.49
SL/CPD 6. 67 6. 86 6.93 6.21 6.73 7.32 7. 46
SL/DF base 2,78 2,87 2,90 2.92 2.81 2.85 3.17
HL/Snout L. 5.07 4,91 4,33 4,60 3.81 4,32 3.69
HL/OD 5.35 6,33 5.00 5,43 4,71 5,20 5.95
HL/IOW 2,18 2,38 2.33 2,38 2.29 2,44 2,53
HL/CPL 1.84 1.84 1.95 1,87 1.68 1. 63 1. 68
CPL/CPD 0.97 1,11 1. 02 1.00 1.16 1,24 1,27
Scales later. 30 31 31 31 32 31 30
Scales trans. 5.5/5 6/5 6/5 5.5/5 5.5/5 6.5/5 5.5/5
Phar. teeth 44 4:4 4:4 44 4:4 4:4 44
Gill rakers 83 80 73 73 66 76 82
Gill filaments 128 113 113 127 119 116 127
Gill raker L. 9.0 7.5 7.0 9.0 5.5 8.3 7.0
Gill filament L. 7.3 7.6 6.1 7.6 4,5 6.4 6.4
Sex M M F F F M F
Vertebrae 29 30
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Fig. 3. The first gill arch with over 73 gill rakers of the C. auratus collected from the Nakdong River
(Kumho) on May 10, 1988,
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fEs BFE7T ke HHEE] Aol Fdch, WA FA FolA 3R AT
ks 2 o] A Foll wldte] #85, WK, BWE, WE, BERl & dbdd, BHEES
Zolst BAFECl At oloze] e FA &9 AAlFE AlelolAlx @ HeolE JEhIL
A AL AR w2 A Fdol o7 Aoz A7E

g, FEPES FREEAE 2A AAT Atold & Aelst glidth, zeiv 2 F7HA]
AW A e EEERe] ot 460 R 4 = 5T BB Rl 5
7} 3-4hged B 4 b Al FEAe 6AAeE 2 AA-e ARy Y&
25 3} olsbpe ¥ 1011 tHate] Berg(1949) & HiEel ol 71 3-47H, = 2-3
Aeta gow, diiFo 5L Wt BES 7 o= 25t UoH(RHE, 1939 .
Kamohara, 1967 ; #4}, 1969 ; #8, 1977 . Taniguchi and Sakada, 1977). o|¥ ZAlellA A
A w3 EHm g 5o wshe Aoy Al Zlo AAIgle] Elhgten of
HE FAL ooty o AN mlAsAd Aoz odAbdct,

HEHBE $od AS 2 A+YAE BAES vlad ZAs Table 33 2o, AAE
o] ZAg HhH-Fo A= o ALYl B e FHEH(1939)7F HAER Aol A
Holed ZAG Aot A & A}, v #BEY ol M= AE(1939)7F 7157
47-53 A 2ok o B2 66-8370<l A wAH AHo| FHH

Table 30l 4] B+ vle} o] EESN HAE Folo 24 D ztole AF % A+dA
Hesl go] FEslng 24y JAgoers Ay FoF 5A mEoez AT
Aoz Az, R (1969, 1971 ¢slw C. awratus langsdorfii= A7t Fix, YL

Zo| #aBfold, WL HfAGCIt =3 HEEEEEKlA BERE/A S Sk Ao
paghol] HaslA AAE o) Fr BEEEI F3Al Fotxln BARERAA A AlFel A9
BYPsiA = st HiE (1983) = o] HRES] SR oA Mgt TS gew E
el olaZEL T8A o] ¥Eo| 9w 1 HIEECl = IHME el o, WEAEES e 4.0
olgtm dhgleh, olol wEowd Fdxde 3 sAAM MM Fole C awratus
langsdorfiiol s =3ctm Holopd Zolrh, =z} ¥ AAEL Anrt P FEEEES
Zolst geovl #1 Wi Mol e AMAS el 238l C. awratus buergeriol| st7t
S EAL Jial A% Yt

BEE Folol Hate] ot £(1981)-S EFHuAel A ZAlA THAE SAHT A3 &
B #HE FAoz B o, HAESY C. awratus buergeriet vlssltti 31ge 4, i (1985)
L 74 Axke BHEAGn BAE Fo] 4EN FAH ZADAE AL Coauratus
langsdorfiiz. ¥ .13 wu} gleh, ey B ZAllAE o] E EHfERTH 82 Bt @ (66-
83), #E#E~} 7] (EZES] oo oH3 @AY Heolof ki:0,99-1,30) Aol TAA vEbtA FE
Hret,
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Table 3. Comparisons of morphometric and meristic characters of C. auratus from Korea and Japan
KOREA JAPAN

Investigator Ca. Ca. C.
C. auratus C.a.langsdofii C.a.buergeri é “

grandoculis cuvier subgp

Division Authors Uchida Nakamura Miyadi Nakamura Miyadi Miyadi Miyadi Nakama
(1988) (1939) (1969) (1983) (1969) (1983) (1983) (1983) (1969

SL/ BD 2,28-3.17 2,1-3.7 2.3-2.9 2.3-3.0 2.6-2.9 2.3-3.5 2.6-3.4 21-2.8
SL/HL 2.92-3,74 2,9-4.7 2.8-3.4 2839 2932 2936 2936 20936

SL/CPD  5,85-7, 67 5.7-6.7 6.0-6.9

HL/Snout3,00-5,07 2.7-3.5 3,1-4,0 3.2-3.7

L

HL/OL  3,33-6.33 4,1-6,0 4.3-5,5 4.7-5.9

HL/IOW 2,11-2,81 2,2-2.7 2.2-2.8 2.2-2.6

HL/CPL  1,63-2.75 1,9-2.6 1,7-2.5 1.7-2.2

CPL/CPD 0,60-1.27 0.7-1.0 0.8-1.2 0.9-1,2

DF spines IvV-vI m il m I m il I m
DF rays 14-18 15-20 15-18 15-18 14-17 11-17 11-17 15-18 11-14
PF rays 15-19 15-16 15-16 15-16 15-16

VF rays 8-10 I, 8 I,8 I, 8 I, 6

AF spines m-1v m m I i il I I Il
AF rays 5-6 5-6 5 5 5 5-6 5-6 5

Scale later.  27-32 29-32 28-31 28-31 30-32 27-32 27-32 29-33

Scale trans. 5,5/5-7/6 6/6-7/6 6/5-7/6 6/5-6/6

Phar. teeth 44 4:4 4:4 4:4 4:4 4:4 44

Gill rakers  38-83 47-53 39-58 42-57 45-53 32-55 51-73 92-128  32-42
Vertebrae 28-31 27-29 26-29 26-29 27-29 25-29 25-29 28-30

i (1969) = BAE 5015 #Ee #ot Bk, £l SAd o2} 5HEEeR rglo
Taniguchi and Ishiwatari(1972) ¢t Taniguchi and Sakata(1977) = ©] 7}-&dul C. buerger;
C. langsdorfii 23] C. cuvieri®] BHBAES A&z & ANG5AT vlagt A3 AL
abol b g wdl wb Qloh

3tH, Berg(1949) o} #1#1(1969) & ©l & TEfE Alolo] AZFAL o Fho] A2 B wm
gk obel HefA wWolx gold ML THole HEHKUI 88 JFe Adn ddd
B oATolA 24 97TAA T SmEE 6670 olARl AME BAg A (Table 2) o5&
C. auratus grandoculisol| 3wk},

C. auwratus grandoculis<= THE7L AASHA AE ol Fvl, @y Ay fHEEL wzx =
oul, WEEEZ A3 1 wHeEeel HmgEe] oich(E %, 1983). 2]} Table 22| No
49t No.79 A= FTHEM7L AL ol Fro THEES o)+ Fskoh, 282 No29 AMA:
1 mEeEsgel tEmmEe] ¢lov, Nol#® Node slAlE HmWmEel e No.6z No.7¢ 7
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A #Folat WWmEol U C. awratus grandoculis$t= ol7F Yol Age LEBo

2 Y $HL A @A o5 A Alele) XE A AL MYz B
A 24 AEsed guiRoz ARY 2% o £ et slgn Az,

51 A 3z B
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Morphological Variation of the Crusian Carp, Carassius auratus(Linnaeus)
from Yongnam Area in Korea

Myung mo Nam, Hong jun Yang and Bo keun Seo*

Dept. of Biology, Kyungpook Nat. Univ. Buk-gu, Taegu 702-701, Korea ,
*Dept. of Biology, Kemyung Univ. Dalseo-gu, Taegu 704-701, Korea

Morphological variation of the crusian carp, Carassius auratus, from Yongnam area in
Korea was examined. In morphometric and meristic characters, mean values were different
slightly among the polulations, whereas the range of variation was overlapped largely. In the
present examination the number of spines in dorsal fin were 4 -6. The majority of
individuals appeared to be similar to Carassius auwratus langsdorfii from Japan, but some
individuals were quite different from them in having 66-83 gill rakers.



