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In the investigation of geographic variations on the Zacco koreanus distributed widely in
southern Korean Peninsula, it was found that there were distinct differences in the nuptial
coloration among geographic populations. These color variations were presence of red band on
anterior margin of pectoral fin and color patterns of dorsal fin. On the basis of those color
variations three color types were recognized in Z. koreanus, that is, HK, NS and NE types. HK
types were distributed mainly in Han and Geum River, NS types in Nakdong and Seomjin
River, and NE types in Nakdong River and small streams on the east coast. It was noted eco-
logically and taxonomically that these three types were well separated geographically and two
types of them, i.e., NS and NE types cohabit in the Nakdong River and shown a tendency of

microhabitat segregation between them.
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al., 1984; Lee et al., 1986; Yang and Min, 1987, 1989a,
b; Lee et al., 1988; Lee and Lee, 1988; Min, 1991; Min
and Yang, 1993), o] % 7ol 4 4415 ¢] che A%
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FEAY)Y F Fo2 3 ¥} e (Kim et al., 2005).
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M= A Fig. 1. Sampling stations of Zacco koreanus and Z. tem-

minckii used in present study. See Appendix for
B zajel] o]4¥ mEO 1167 A LA AR detail of each locality.
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Fig. 2. Variation in nuptial color pattern of Zacco kore-
anus (1, 2, 3) and Z. temminckii (4). Note the color
of upper eye, anterolateral body side, dorsal fin
and anterior margin of pectoral fin.

stkar slsdet (Fig. 3).
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Fig. 3. Variation in colors of upper-eye and anterolateral
body side. White symbols indicate populations
with red upper-eye or red anterolateral body side
and black symbols no color in upper-eye or yellow
anterolateral body side.
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Fig. 4. Variation in color of anterior margin of pelvic fin.
Black symbols indicate populations with red
anterior margin and white symbols no color.

Y

HAH. Z. temminckiit= (4) A =2]n] ] AnkRe
2ol 3 FHERE tha ZgE ZAoln] Hxhe] spA|RL
Folle & Aol She A (Fig 249 29T F3%
EA) sk

=1 31701 A

LR ]

c

lul
o,
o
>
v
K
;._g
32
i
T
Q
o
o4
T
o rlo

MA L F2A A & O)F @] EAE 7HA
WA7F EABE e F20E -2 b e

o
e
o
2
oy
Lo
12
e
R
18
iy
off
ol
)
i)
o
ol
F>'
%

¥

0
+
Mo

ol
oe

A

e .
r._,.. e P
dfﬁgﬁ"
[ i
o
'|.1|L I __‘:f

¥

Fig. 5. Variation in color of dorsal fin. White symbols
indicate populations with white or transparent in
upper part, black symbols red in upper part, grey
symbols yellow in upper part and red band in
middle part and shaded symbols yellow in upper
part and red blotch in anterior margin.
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Table 1. Comparison of color patterns among species and types in Zacco koreanus and Z. temminckii from Korea

Zacco koreanus

Characters Zacco temminckii
HK type NS type NE type
Upper eye None None None Red
Anterolateral body side Yellow Yellow Yellow Red
Pectoral fin anterior margin Red Red Yellow Yellow
Upper part White Yellow Yellow Red
Middle Black Red Brown Brown
Dorsal fin Lower Black Brown Brown Brown
Anterior lower Small red blotch
margin or none Large red blotch Large red blotch Red blotch

Table 2. Comparison of number of individuals with each
type at the cohabiting rivers

- e,
(" Population Zacco koreanus Zacco
(Site No.) HK type NS type NE type temminckii
SR 3
Baek R. (31) 13 8
Jiseok R. (37) 9 26
G;\{a(gg;/angseo 29 1
Sueo R. (52) 27 2
Sacheon R. (61) 33 11
Amjeon R. (62) 10 15
Wha R. (66) 17 9
Sanyang R. (68) 16 61
Cheolam R. (71) 24 47
Yongjeon R. (75) 45 31
lan R. (81) 49 10
Gongam R. (89) 27 5 9

T2yt Z. koreanus Well A A=A JHAZ Zrel] A

3 2] zfel7t FElEta FEAME A A FHhE o]
FE 5 A4S FAE2 9‘)\"1"1 °]‘:% 2 7He 3
o7 FEIEH. F A =HE] ARV A A E
< FE I FAE Tﬁﬁi AMAEEaL glemg
HK, A =2u] AR7} w3t eo]x1 SA=u]| 7h¢
Fig. 6. Distribution pattern of each species and color type dol F2 wrl 9lew A =] Al e #2 o
divided by nuptial coloration. A to C: Z. koreanus 7} 9= 7]@]3&% F2 Gt} A7 FAo=Z A
ol T S L0 i a3 s o
(solid line): Zacco temminckii and solid circle: Zu] 7hd FH2 97t gled 7]'/\;‘]“31 u] Ao =
cohabit station of Z. temminckii, NS type and NE 2o url g MASS =273 Zddrde 24

type. o7 MAsloz NEgoz 349t (Fig. 6).
o5 7} Azte] o3 TR 5 AHoE v
o H%‘E o] gl ASHo| L W YA g A FREAN B> AHAAM EAFE e HK
NASL BF Z koreanus® o|n] FEF w} 9loh(Kim 33} Z. temminckiis 3, FF WA, Gk A A

et al., 2005). Aol A A3, Z. temminckii} NSEH-& Jalz 3=
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Yzt Z. koreanuse] 7} e} EF3HH <l A€ s}
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¥ (Zt: Zacco temminckii)
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A s Rk B9 295529
1 A7 (AA- A A) 747 = 2R A5 5 HK
2 DA (3 A) 747 = A olTH A HK
3 53¢ (A1) 7= SR A 2 HK
4 E3E (R A) 7= <Al A ] 7ol Tr2a HK
5 FH (FA-NEA) A= TR AN Fde HK
6 537 () 737 = 718 7 e HK
7 B3 (2 A) 7= A AR Fde HK
8 FRH(EAA) 7H = AT GAE Al AT HK
9 B (FA) A= o a5 e 6l 12 HK
10 B (SEH) A= L ssH e HK
1 FIH(FEA-F2A) 3 ek o7 24 ek HK
12 23 (F3) 75 A B ] daA HK
13 w7 (A7 AA) A= YT AW 45 HK
14 23 (F3) 77 = o 4 A HK
15 Skl AR A g Aglw HK
16 A5A R R I B I Zt
17 A T nEA e wade Al Zt
18 ikl T B ] o Zt
19 $AA Fd wEA FAe =3 HK, Zt
20 SRR Fh we)A) Fa shge HK, Zt
21 FHA FEAMAT B e W zt
22 =7 (3AHA) s Aok FFH ] b HK
23 w7 (e A bl o i R HK
24 e CRE) F% BT E9= AE HK
25 w7 (F53) A2 S Aks ot HK
26 F7 (M- 4A) 5 AL AR AR Ak A HK
27 aH 7 (&) AE g5 ok A2 A HK
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