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The suborder Percoidei is the largest among 12 suborders of perciform fishes. It
contains 72 families, 595 genera and about 3935 species (NELSON, 1976). This suborder
is considered to be the most basic in the order Perciformes. However, interrelation-
ships of percoid fishes are so complicated that construction of their phylogenetic tree
is very difficult.

Although there are so many families in the suborder Percoidei, karyological studies
on percoid fishes are very poor except on some families such as Centrarchidae, Percidae,
Chaetodontidae, Cichlidae and Pomacentridae (VASILIEV, 1980).

As we observed chromosomes of six species of percoid fishes from Japan, i. e.,
two species of the family Kuhliidae, one species each of the family Gerreidae, the family
Leiognathidae, the family Chaetodontidae and the family Embiotocidae, we describe
their karyotypes and discuss relationships between karyotypes and morphological
characters in some percoid families.

Method of chromosome preparation is the same as that of Arar (1973). Clas-
sification of chromosomes is adopted from LEVAN et al. (1964). Metacentrics and
submetacentrics are described as two-arm chromosomes, subtelocentrics and acrocen-
trics as one-arm chromosomes. The definition of the new arm number (NAN) is
referred to ArRAl and NAGAIWA (1976).

All the specimens used for the experiments are deposited in the fish collection of
the Department of Zoology, National Science Museum, Tokyo.

Kuhlia taeniura (Cuvier) “Gin-yugoi”
(Figs. 1 A, C)
Seven specimens of the family Kuhliidae (Nos. E-99-1, E-99-15, E-99-17, E-99-
18, A-4-14, A-4-15 and A-4-20), 27.0, to 56.0 mm in total length, were collected at
Amatsu-kominato, Awa, Chiba Prefecture. Some morphological characters of materi-
al fish are shown in Table 1.
As shown in Table 2, the diploid chromosome number of this species is 48. The
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karyotype comprises a pair of submetacentric and 23 pairs of acrocentric chromosomes.
One-arm chromosomes are comparable in appearance and show a gradation in size
which makes it impossible to arrange them in size groups. The arm number is 50.

Kuhlia boninensis (FOWLER) “Togenaga-yugoi”
(Figs. 1B, D)

Two specimens of kuhliid fish (Nos. E-97-1 and E-97-2), 201.3 and 200.5 mm in
total length, were caught by Messrs. SATO and SAkAl at Urauchi River, Iriomote
Island, southern Ryukyus (Table 1).

The diploid chromosome number is 48 (Table 2). Asshown in Fig. 1D, the karyo-
type comprises a pair of submetacentric and 23 pairs of acrocentric chromosomes. The
arm number is 50. The karyotype of this species is very similar to that of Kuhlia
taeniura.

Table 1. Characters of six species of material fishes.
Species Ngs.hof (SmII;]) Dorsal Anal VN

Kubhliidae

Kuhlia taeniura 7 21.4- 43.7 X, 10-11 II1, 11-12 10416

K. boninensis 2) 159.0-160.3 X, 11 111, 11 10415
Gerreidae

Gerres oyena 5 54.5- 83.0 1IX, 10 III, 7 10+14
Leiognathidae

Leiognathus nuchalis 7 50.0- 85.1 VIII, 16-17 1II, 14 10414
Chaetodontidae

Heniochus acuminatus 1 47.1 XI, 26 III, 18 10+14
Embiotocidae

Neoditrema ransonneti 1 103.6 VI, 21 111, 26 15421

Table 2. Frequency distributions of diploid chromosome counts in
six species of material fishes.

2n
Species Total
42 43 44 45 46 47 48 49 50 51 52

Kubhliidae

Kuhlia taeniura 3 5 7 13 51 2 81

K. boninensis 3 1 3 3 4 12 56 1 83
Gerreidae

Gerres oyena 3 4 3 11 1 22
Leiognathidae

Leiognathus nuchalis 3 7 10 43 9 1 2 1 76
Chaetodontidae

Heniochus acuminatus 1 1 5 7

Embiotocidae
Neoditrema ransonneti 3 3
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Fig. 1. Photomicrographs of mitotic metaphase chromosomes and karyotypes from gill
epithelial cells of two species of kuhliids. —— A, Kuhlia taeniura (No. A-4-20), 2n—48,
% 1,340; B, K. boninensis (No. E-97-2), 2n=48, x2,340; C, Kuhlia taeniura, from Fig. A,
NF=50, % 1,910; D, K. boninensis, from Fig. B, NF=50, ~2,340.
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Gerres oyena (FORSSKAL) “Kuro-sagi”
(Figs. 2 A, C)

Five specimens of the family Gerreidae (Nos. E-98-1, E-98-12, E-98-14, E-98-15
and E-98-49), 70.0 to 102.3 mm in total length, were collected at Shirahama, the Kii
Peninsula, Wakayama Prefecture (Table 1).

As shown in Table 2, the diploid chromosome number of this species is 48. The
karyotype comprises 24 pairs of subtelocentric-acrocentric chromosomes. The arm
number is 48.

The karyotype of this species agrees with those of two species of Kuhliidae in the
diploid chromosome number, but differs from them in the arm number.

Leiognathus nuchalis (TEMMINCK et SCHLEGEL) “‘Hiiragi”
(Figs. 2 B, D)

Three specimens of the family Leiognathidae (Nos. A-7-3-A-7-5), 60.4 to 89.5 mm
in total length, were caught at Kotsubo, Zushi City, Kanagawa Prefecture and four
specimens (Nos. A-13-12-A-13-15), 87.7 to 100.9 mm in total length, from It6 City,
the Izu Peninsula, Shizuoka Prefecture (Table 1).

The diploid chromosome number is 48 (Table 2). The karyotype comprises 24
pairs of subtelocentric-acrocentric chromosomes, of which at least two chromosomes
are subtelocentrics. The arm number is 48. Very small chromosomes are found in the
karyotype of this species. Such small chromosomes have been reported in karyotypes
of Symphysodon aequifasciata, Cichlasoma salvini (Cichlidae), Halichoeres poecilopterus
(Labridae) and Ostracion tuberculatus (Ostraciontidae) in acanthopterygian fishes (ARAI
& NAGAIWA, 1976; ArRAl & KOIKE, 1980; THOMPSON, 1979).

In karyotypes of some cells of Leiognathus nuchalis, one submetacentric was found.
In this case, the arm number is 49. However, it is unknown whether this two-arm
chromosome is caused by artefact or not.

Heniochus acuminatus (LINNAEUS) ““Hatatate-dai”
(Fig. 3)

A specimen of the family Chaetodontidae (No. E-98-50), 53.9 mm in total length,
was collected at Shirahama, the Kii Peninsula, Wakayama Prefecture (Table 1).

As shown in Table 2, the diploid chromosome number of this species is 48. The
karyotype comprises 24 pairs of acrocentric chromosomes. The arm number is 48.

The karyotype of this species is very similar to those of Chaetodon, Pomacanthus
and Centropyge (ArRA1 & INOUE, 1976).
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Fig. 2. Photomicrographs of mitotic metaphase chromosomes and Kkaryotypes from gill
epithelial cells of a gerreid and a leiognathid. —— A, Gerres oyena (No. E-98-12), 2n=48,
% 1,550; B, Leiognathus nuchalis (No. A-13-15), 2n=48, < 1,610; C, Gerres oyena, from Fig.
A, NF =48, x1,810; D, Leiognathus nuchalis, from Fig. B, NF =48, x1,830.
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Fig. 3. The karyotype from the gill epithelial cell of Heniochus acuminatus. 2n=48, NF —48,
% 1,750.

Neoditrema ransonneti STEINDACHNER “‘Oki-tanago”
(Fig. 4)

A specimen of the family Embiotocidae (No. A-7-1), 127.7 mm in total length,
was caught at the Port Yasu-ura, Yokosuka City, Kanagawa Prefecture (Table 1).

As shown in Table 2, we could not obtain clear chromosome figures sufficient for
determining the karyotype of this species. In this paper, we describe it as preliminary
report.

The diploid chromosome number is 48. At least 3 pairs of submetacentrics are
found in the karyotype of this species. The arm number is 54 or more.

As regards chromosomes of embiotocid fishes, Amphigonopterus aurora and Em-
biotoca jacksoni were studied by CHEN (1967). However, only their haploid chromo-
some number was listed up in table (CHEN, 1967, p. 204) and there were neither de-
scription nor figures on them in his paper.

Karyotypes of Percoid Fishes

As regards chromosomes of the suborder Percoidei, 165 species, 83 genera and 30
families have been reported (Table 3). Classification of percoid fishes and arrange-
ment of families follows to that of NELsoN (1976). Some data which seem to be inac-
curate are excluded from Table 3.

The numbers of families, genera and species whose chromosomes have been ob-
served occupy ca. 41.79,, ca. 13.9% and ca. 4.29, of those of all percoid fishes in the
world, respectively. Freshwater fishes are studied more than marine fishes, i. e., the
total number of species of Centrarchidae, Percidae and Cichlidae is 96, which occupies
60 9% of all the percoid fishes whose chromosomes have been studied.

As shown in Table 3, the diploid chromosome numbers of percoid fishes range
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