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The hexagrammid fishes are widely distrib-
uted in the North Pacific and in the adjacent
Bering Sea, Sea of Okhotsk, and Sea of Japan
(Gorbunova, 1970). Taxonomy, osteology and
systematics of this family have been studied
by several investigators (Matsubara, 1955;
Quast, 1965; Rutenberg, 1970; etc.). Concern-
ing its karyology, however, only Hexagrammos
octogrammus and H. otakii have been studied
by Makino (1937) and Nogusa (1960). Both
authors used the gonad section method.

In this paper, the karyotypes of Pleuro-
grammus azonus, Agrammus agrammus, Hexa-
grammos stelleri and H. lagocephalus are
described.

Material and methods

Data on specimens examined here are shown
in Table 1. Fishes were kept in aquaria for
a short period. An intraperitoneal injection
of colchicine was given to each specimen (1~
10 pg/g body weight) 4 to 5 hours before
sacrificing. Pieces of kidney were removed,
minced with a pair of scissors in a shalet and
suspended in a 0.075M KCI hypotonic solu-
tion for 30~40 minutes at room temperature.
The dispersed cells were collected in a cen-
trifuge tube and fixed with 2:1 or 3:1
methanol-acetic acid for 40 minutes. Slides
were prepared according to routine air-drying
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method and stained with a Giemsa solution.

Classification of chromosomes is after Levan
et al. (1964). The arm number was established
by assigning a value of one to all acrocentric
chromosomes, and a value of two to all
metacentric, submetacentric and subtelocentric
chromosomes.

Specimens used in the present study are de-
posited in Shimonoseki University of Fisheries
and Laboratory of Marine Zoology, Faculty
of Fisheries, Hokkaido University (HUMZ).

Results

Pleurogrammus azonus Jordan et Metz;
Japanese name: Hokke (Figs. 1A, 2A):
The diploid chromosome number is 48 (Table
2). The karyotype consists of 18 metacentrics,
8 submetacentrics, 12 subtelocentrics and 10
acrocentrics. The arm number is 86.

Agrammus agrammus (Temminck et Schlegel);
Japanese name: Kujime (Figs. 1B, 2B):
The diploid chromosome number is 48 (Table
2). - The karyotype comprises 8 metacentrics,
26 submetacentrics and 14 subtelocentrics.
The arm number is 96. Satellites are observed
at the last pair of subtelocentric chromosomes.

Hexagrammos sielleri Tilesius: Japanese
name: Ezo-ainame (Figs. 1C, 2C): The
diploid chromosome number is 48 (Table 2).
The karyotype consists of 4 metacentrics, 12
submetacentrics, 12 subtelocentrics and 20
acrocentrics. The arm number is 76. The
largest pair of acrocentric chromosomes have
satellites.

Hexagrammos lagocephalus (Pallas); Japanese
name: Usagi-ainame (Figs. 1D, 2D): The
diploid chromosome number is 48 (Table 2).
The karyotype comprises 2 metacentrics, 6
submetacentrics, 28 subtelocentrics and 12
acrocentrics. The arm number is 84.

Table 1. Materials used in the present study.

Species Number of Catalogued '

Sex Total length Location

specimens number (mm)
Pleurogrammus azonus 1 HUMZ 74849 unknown 252.4 Hakodate Bay, Hokkaido
Agrammus agrammus 1 HUMZ 72195 unknown 214.0 Hakodate Bay, Hokkaido
6 uncatalogued unknown about 150 Off Yoshimi, Yamaguchi Pref.
Hexagrammos stelleri 1 HUMZ 63511 female 218.1 Off Usujiri, Hokkaido
1 HUMZ 78597 unknown 215.2 Odaito, Hokkaido
H. lagocephalus 1 HUMZ 87439 unknown 324.0 Off Abashiri, Hokkaido
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Table 2. Karyotypes and frequency distribution of diploid chromosome numbers in hexagram-
mids examined. m, metacentrics; sm, submetacentrics; st, subtelocentrics; a, acrocentrics.

- ﬁS—_ec;ﬁ - Karyo‘t)i';e 7N;1mber of diploid chromosomes "I;(éhal
P m  sm st a 4 45 46 47 48 49 count
Pleurogrammus azonus 18 8 12 o 1 4 18 23
Agrammus agrammus 8 26 14 0 3 6 6 21 158 2 196
Hexagrammos stelleri 4 12 12 20 | 3 3 23 1 31
H. lagocephalus 2 6 28 i 1 3 9 13
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Fig. 1. Photomicrographs of mitotic metaphase chromosomes. A: Pleurogrammus azonus. x 3010.
B:  Agrammus agrammus. x2560; C. Hexagrammos stelleri. x2200; D: H. lagocephalus. x 2880.

—274—



Matsumiya, Sakamoto and Nishikawa : Hexagrammid Chromosomes

7S LR TRTWLR PR P
B A8 anan AR AN ARG AN

Rk XK v oua O RA AA KD
AR RE AR DA A3 AA AR B AR

AN AN AD AR 00 AR KA

1Y XK M\ Ah ol Q& AN As
An 0d AR AR an sn G 0o

AN B8 AL €N Aw 80 ne An -

T I8! N TR M i
LIRL Y INHIRIRIRY Bi

T R L T TSy

Fig. 2. Karyotypes of four hexagrammid fishes. A: Pleurogrammus azonus, from Fig. 1A. x3040.
B: Agrammus agrammus, from Fig. 1B. x2470. C: Hexagrammos stelleri, from Fig. 1C. x2730;
D: H. lagocephalus, from Fig. 1D. x2630. Scales indicate 5 ym.
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Discussion

In the family Hexagrammidae, the karyo-
types of six species including four species
described in this study have been presented.
The diploid chromosome number is 48 in all
species, and the arm number ranges from 76
to 96. Nogusa (1960) reported that the karyo-
type of Hexagrammos otakii did not differ
from that of H. octogrammus (Makino, 1937),
both having the same arm number, 48. How-
ever, these results cannot be compared directly
with our findings because of the difference in
study methods. The karyotypes of the four
hexagrammids studied by us have larger arm
numbers than those of the two hexagrammids
previously studied. Also, these hexagrammids
are karyologically distinguishable from each
other. Among scorpaeniform fishes so far
studied. particularly, the chromosomal consti-
tution of Agrammus agrammus is peculiar in
having only two-arm chromosomes.
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