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Geographic Distribution of Zacco (Cyprinidae)
and Occurrence of Hybrids in Yamaguchi Prefecture

* ’ . *3
Harumi Sakai l, Akihiro Naga\ta*1 *22 and Yutaka Fujioka

Geographic distribution of Zacco in Yamaguchi Prefecture was surveyed. Z plazypus and

Z. sp. type B were widely distributed in the prefecture.
found restrictedly from some rivers flowing into Yamaguchi Bay.

On the other hand, Z sp. type A was
In the river course, Z. sp.

type B dwelt in the upper and middle courses and Z platypus did in the middle and lower

courses, while the area of Z sp. type A was restricted only to the lower course.

Some hybrid

individuals were also caught from some reivers flowing into Yamaguchi Bay. A canonical dis-
criminant analysis based on 16 morphological characteristics indicated that they must F; hyb-

rids between Z. platypus and Z. sp. type A.
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Fig. 1. A, Zacco sp. type A, male, 151.3 mm SL; B, Z sp. type B, male, 161.4 mm SL; C, Z
platypus, male, 104.7 mm SL; D, hybrid, male, 120.1 mm SL.
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Fig. 2. Geographic -distribution of three species (black circle) and hybrid (black square) of °
Zacco in Yamaguchi Prefecture. A, Z sp. type A and hybrid; B, Z sp. type B; C, Z.

platypus.
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Table 1. Frequency distribution of three species and hybrids of Zacco from upper to lower
reaches of three rivers flowing into Yamaguchi Bay in 1990

Distance from

Frequency (%)

the river mouth N
(km) Z sp.type A Zsp.type B Z platypus Hybrids
Nanjaku River 9.7 85 0.0 96.5 3.5 0.0
(length about 6.9 79 2.5 27.8 69.7 0.0
12km) 5.7 109 24.8 64.2 9.2 1.8
Doroishi River 6.3 24 0.0 100.0 0.0 0.0
(about 7.5 km) 2.8 29 0.0 0.0 100.0 0.0
Izeki River 5.2 45 0.0 100.0 0.0 0.0
(about 6. 5 km) 2.0 99 41.4 0.0 55.6 3.0
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Table 2. Data (mean * standard deviation) for each character of three species and hybrids of
Zacco collected from the Fushino, Himiori, Nanjaku and Imazu Rivers, all flowing into
Yamaguchi Bay, in 1989. Male fish larger than 70 mm in standard length were measured
other than 2 individuals of hybrid which were female

Z. sp.type A Z sp. type B Z. platypus hybrids
Character N=18 N=50 N=28 N=10
% of standard length
Head length 27.7 £ 1.0 28.2 £0.8 26.1 £ 0.8 28.1 £1.0
Body depth 23.5 £ 1.5 24.4 £ 0.7 24.5 £ 1.6 24.4 £ 0.7
Caudal peduncle depth 10.3 £ 0.5 10.2 £ 0.7 10.0 = 0.5 10.2 £ 0.4
Longest pectoral fin ray length 19.5 £ 0.8 19.6 £ 0.7 18.9 £ 0.8 21,0 £ 1.2
Longest ventral fin ray length 14.4 + 0.6 14.7 £ 0.5 13.7 £ 1.3 15.0 = 1.4
Longest dorsal fin ray length 18.9 £ 1.2 18.7 £ 1.1 18.2 £ 0.9 18.4 £ 1.2
Longest anal fin ray length 19.5 £ 2.2 19.8 £ 2.6 23.0 £ 5.7 24.1 + 4.9
% of head length
Snout length 32.4 £ 1.6 32.5 £ 1.2 33.1 £ 1.6 33.6 £ 1.3
Orbital length 23.7 £ 2.3 25.2 £ 1.9 24.8 +£ 1.8 21.9 £ 2.4
Interorbital width 37.2 £ 2.1 36.5 + 1.6 35.6 £ 1.9 36.1 £ 1.4
Principal dorsal rays 8.0 £ 0.0 8.0+ 0.1 8.0 0.2 8.0 £ 0.0
Principal anal rays 10.0 £ 0.0 11.0 £ 0.2 10.0 = 0.0 10.0 £ 0.0
Lateral line scales 56.6 = 2.5 48.9 + 1.2 42.3 £ 1.3 46.9 = 2.1
Scales on transvers series (upper) 13.4 £ 0.9 10.5 £ 0.5 0+0.2 10.2 £ 0.4
Scales on transvers series (lovx./er) 5.1 +0.3 4.9 £ 0.4 6 + 0.6 4.8 + 0.4
Predorsal scales 26.3 £ 1.3 22.0 £ 1.0 16.1 £ 0.9 19.9 £ 1.5
Vertebrae 41.8 = 0.8 42.9 £ 0.7 41.4 + 0.6 41.0 £ 0.8
Gill rakers 11.1 £ 0.6 10.7 £ 0.7 12.6 £ 0.8 12.4 £ 0.5
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Fig. 3. A scatter diagram of the specimens of the data subset by their first two canonical

variates. Open square, Zacco sp. type A ; open triangle, Z. sp. type B; open circle, Z.

platypus; closed circle, hybrid.
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