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ABSTRACT

Sympatric sites of type NE and NS of Zacco koreanus were found in the upper reaches

of many tributaries of the Nakdong and Seomjin rivers, as well as in some streams draining into the
South Sea, Korea. In streams where the two types exist together, there was a tendency for individuals
of NE to densely populate the upper reaches and those of NS to populate the middle reaches. A habi-
tat-segregation phenomenon was observed in the cohabiting sites. Fishes of NE preferred rapids,
whereas fishes of NS preferred slowly flowing or lentic regions. It seemed that the number of NE was
proportional to the flow velocity, but NS showed an opposite trend in the cohabiting sites. On the
other hand, such tendency was not found in regions where NE and NS exist separately.
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o el TSI Y olFEA BF 7EeE FAH]
slewd, & gael 29 %2 Joe) Aol et 27 F
aFos FEET 4 ok & Gl A Jie Ayt 9l
= £5%t Z platypus, Z. chengtui, Z. taiwanensis, Z. pachy-
cephalus®| 4%o|x, dwle] 7Agde] 129 AL Fdirt
e 28 7 temminckii, Z. koreanus, Z. sieboldii®] 3%
olt}. ol & Zaccod AF F 33 Aol vt e
o] HaTF 4F0] Bxdla ¢ om (Cheng and Zheng, 1987,
Wang, 1993; Zhu, 1995), Shitx9} dEox I w= =
AE AYE oF7F 25 e s=els Z platypus, Z.
temminckii, Z. koreanus®} 3%, QBN Z platypus, Z. tem-
minckii, Z. sieboldii®] 3%o] Z}2t A3} Aoz oA
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At Zaccod A1F F E gGdd AL £ U FHE
H A A% Z temmincki 1222 FHo] glgont A4
uass a4 59 8 A 5Ye A2 Oe Fo
2 Jyeix) A Hlek(Hosoya et al., 2003; Kim et al., 2005).
e ghks el MAlshe FEAYE AN AEEAL
Az sA =9} sl zen|e] YA vehis A
olo] wa} NE, NS @ HK¥9 3714 f3o=z 73 4
e Aoz gzt (& &, 2006).

AZAAY 9] HKH 3 NENSH ol Agezw &
FE A9, NEg} NS G57kat Ax17ke] w2 24
A AT (A £, 2006). o] E F el ol{E Z
o ARNA FAlol) FHsT F7H o] WARA 47| WE
o ANHoz Aedsle] Aoty 2L, A AAE 3
7] S5kl olwe YA o2 E AARE FRT Aoletn
AR, ARE A} NET FES 22 Ao A4
7 it B Aael A Aol BEAL T &
= ool ge Begens AAE A5l A A 2l
A4S el (Hardin, 1960; Nilsson, 1967; Layman and
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Fig. 1. Collection sites of Zacco koreanus NS and NE type in Korean
Peninsula. Hollow circles indicate NE type, gray circles indicate NS
type and solid squares indicate cohabiting sites of the two types.
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Fig. 2. Composition ratio of Zacco koreanus NS and NE type accord-
ing to the sites in the cohabiting streams. Yongjeon, Iahn, Gongam
and Yugok stream belong to the Nakdong river system and Moksadong
and Donggye stream to the Seomjin river system, Korea.

Table 1. Fish species cohabiting with NS and NE type of Zacco
koreanus at three sites in Yongjeon stream of Cheongsong-gun, Korea

Fish species St. 1 St.2 St.3

Zacco koreanus NE type 34 31

Zacco koreanus NS type 45 57
Silurus microdorsalis 3

Rhynchocypris oxycephalus 16 5

Squalidus gracilis majimae 8 18 43
Odontobutis platycephala 5 4 8
Pungtungia herzi 23 16
Coreoleuciscus splendidus 3 21
Niwaella multifasciata 7 81
Rhinogobius brunneus 1 5
Misgurnus anguillicaudatus 2

Zacco platypus 24
Acheilognathus koreensis i
Pseudogobio esocinus 7
Microphysogobio yaluensis 28

St. 1: Thyeon-ri, Bunam-myeon, Cheongsong-gun, Gyeongsangbuk-do
St. 2: Gucheon-ri, Bunam-myeon, Cheongsong-gun, Gyeongsangbuk-do
St. 3: Songsaeng-ri, Cheongsong-eup, Cheongsong-gun, Gyeongsangbuk-do
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Table 2. Comparison of appearance between NS and NE type of Zacco koreanus collected from several localities according to water velocity

and depth
. . Number of individuals
River system Stream Locality Water velocity (cm/sec) Water depth (cm)
NE type NS type
Thveon-ri 20.8 110 15
Y 21.1 14 3
339 73 3 31
128.3 59 43 1
Gucheon-ri 104.2 39 20 8
338.9 23 15
0.0 130 1 26
273.1 17 9 3
Gamyeon-ri 83.6 35 3
Yongjeon-cheon Y 29.7 67 2 6
28.9 75 7
Nakdong 254.2 22 8
Songsaeng-ri 88.9 3 3
gsachs 26.9 8 8
28.1 38 2
47.8 120 8
. 220.0 18 0
Cheongun-ri 20.8 110 2
64.2 71 5
109.7 22 3 7
Sanggok-ri 36.1 40 7
Iahn-cheon 20.8 78 8
Usan-ti 0.0 92 13
204.2 18 1
369.4 25 15
Gasan-ri 20.8 29 1
40.0 100 14
271.1 49 10
220.0 35 6
Samgye-ri 142.8 30 14
Songcheon-cheon 56.9 25 3
20.8 150 4
17.8 20 5
61.7 25 12
Sin-ri 140.0 28 12
348.9 17 8
27.2 88 6
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Fig. 3. Relationships among water velocity, water depth and number of individuals of Zacco koreanus NS (solid circles and lines) and NE (hollow
circles and dotted lines) type. A and B indicate cohabiting sites and C and D indicate noncohabiting sites.
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