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When the fish phylogeny is studied on the basis of the method synthesizing char-
acter phylogenies on diagnostic characters, comparative karyology is a useful device
for analysing the morpho-cline as defined by MAsLIN (1952).

In several fish groups, karyological approach to fish systematics has been attempt-
ed, e.g., western North American trouts (GoLD, 1977), North American cyprinid fishes
(GoLp et al., 1978), Japanese bitterlings (ARAI, 1978), Japanese damselfishes (ARAI
et al., 1976), and Japanese tetraodontiform fishes (ARAI and NAGAIWA, 1976).

For pursuing these studies, it is necessary to examine karyotypes of as many taxa
as possible within given genera, families or higher groups. However, there are still
many families in which no karyological studies have been made. So far as we are
aware, Pempheridae and Mullidae are the families of the examples of this.

As we had opportunities of observing chromosomes of two species of percoid
fishes from Japan, Pempheris xanthoptera (Pempheridae) and Parupeneus spilurus
(Mullidae), we are going to describe the karyotypes of these species in this paper.

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, and subtelocentrics and
acrocentrics as one-arm chromosomes. The definition of the new arm number
(NAN) is referred to ARAI and NAGATWA (1976).

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

Pempheris xanthoptera TOMINAGA ‘‘Minami-hatanpo”
(Figs. 1 A, C)

Five specimens (Nos. E-73-52-E-73-54 and E-73-68-E-73-69), 63.0 to 76.5 mm
in total length, were collected at Shimama, Tanegashima Island, off southern Kyushu.
Characters of material fishes are shown in Table 1.
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Table 1. Characters of two species of material fishes.

. No. of S.L. 7

Species fish (mm) D A VN
Pempheris xanthoptera 5 47.6- 59.0 VI, 9 111, 38-39 10+15
Parupeneus spilurus 2 52.8-141.0 VIII, i, 8 I 16 1014

As shown in Table 2, the diploid chromosome number of this species is 48. The
karyotype comprises one pair of submetacentric and 23 pairs of subtelocentric-acro-
centric chromosomes. The arm number is 50.

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

2n
Species Total
38 39 40 41 42 43 44 45 46 47 48
Pempheris
xanthoptera 1 1 3 1 1 2 6 7 13 35
Paripeneus 301 3 8 1 16 44 2 1 79

spilurus

Karyotypes similar to that of this species (2n=48, NF=50) is reported in various
families of the suborder Percoidei, i.e., Coreoperca herzi and Morone saxatilis in
Percichthyidae (UENo and OniMA, 1977; RACHLIN et al., 1978), Etheostoma blennioides
blennioides in Percidae (Ross, 1973), Plesiops coeruleolineatus in Plesiopidae (ARAI
et al., 1976), Seriola quinqueradiata in Carangidae (IDA et al., 1978), Oplegnathus
fasciatus in Oplegnathidae (NisHIKAWA and KARASAWA, 1972), Megaprotodon strig-
angulus and M. plebeius in Chaetodontidae (ARAI and INOUE, 1975), Microcanthus
strigatus in Scorpidae (ARAI and INOUE, 1975), and Abudefduf notatus in Pomacentridae
(ArAI and INOUE, 1976).

Parupeneus spilurus (BLEEKER) “*Okina-himeji”
(Figs. 1 B, D)

Two specimens (Nos. E-69-30 and E-81-40), 65.0 and 170.8 mm in total length,
were caught at Amatsu-kominato, Awa, Chiba Prefecture (Table 1).

The diploid chromosome number is 44 (Table 2). The karyotype comprises 4
pairs of metacentric, 4 pairs of submetacentric, 2 pairs of larger subtelocentric, and 12
pairs of smaller subtelocentric-acrocentric chromosomes. One pair of smaller sub-
telocentrics have satellites. The arm number is 60. Larger subtelocentric chro-
mosomes seem to be formed by centric fusion, and the new arm number (NAN) is 48.

As regards large chromosomes by centric fusion, two types of chromosomes, i. €.,
two-arm chromosome type (Type A) and one-arm chromosome type (Type B) have
been reported in acanthopterygian fishes. Type A is found in Micropterus punctulatus,
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Fig. 1. Photomicrographs of mitotic metaphase chromosomes and karyotypes from gill
epithelial cells of a sweeper and a goatfish from Japan. Arrows show chromosomes which
have satellites. —— A, Pempheris xanthoptera (No. E-73-54), 2n=48, x2,160; B, Paru-
peneus spilurus (No. E-81-40), 2n=44, x1,440; C, Pempheris xanthoptera, from Fig. A,
NF=50, x2,460; D, Parupeneus spilurus, from Fig. B, NF=60, x1,860.



222 Ryoichi ArRAr and Akemi KOIKE

M. treculi and M. dolomieui in Centrarchidae (THOMPSON et al., 1978), Mugil curema
in Mugilidae (LEGRANDE and FI1TzsIMONS, 1976), Omobranchus elegans and Dasson
trossulus in Blenniidae (ARAI and SHIOTSUKI, 1974), Gobiodon citrinus and Syciopterus
Japonicus in Gobiidae (ARAI and SAWADA, 1974; ArAl and Fuiiki, 1979), Dascyllus
trimaculatum in Pomacentridae (ARAI and INOUE, 1976), Sebastes hubbsi in Scorpaenidae
(NISHIKAWA et al., 1977), Pseudobalistes flavimarginatus in Balistidae (ARAT and NAGA-
IWA, 1976), Sphoeroides niphobles (=Fugu n.) and S. chrysops (=Fugu c.) in Tetra-
odontidae (ARAI and NAGAIWA, 1976), Citharichthys spilopterus in Bothidae (LEGRANDE,
1975), and Trinectes maculatus in Soleidae (LEGRANDE, 1975). Type B is reported in
Tilapia aurea, T. mariae, T. mossambica, T. rendalli, and T. sparrmanii in Cichlidae
(Fukuoka and MURAMOTO, 1975; PRASAD and MANNA, 1976; THOMPSON, 1976;
MicHELE and TAKAHASHI, 1977).
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