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Fig. 1. Two types of body color in the fish Sebastes inermis from Japanese waters. The upper color photograph
is the black-type and the lower the redbrown-type.
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Table 1. Allele frequencies at 25 genetic loci in two body color types of Sebastes inermis.

Locus Allele B-type R-type Locus Allele B-type R-type
Adh-1 a 1.00 1.00 Fdh a 1.00 1.00
Adh-2 a 1.00 1.00 Xdh a 1.00 1.00
Adh-3 a 1.00 1.00 Sod-1 a 1.00 1.00
Ldh-1 a 1.00 1.00 Sod-2 a 1.00 1.00
Ldh-2 a 1.00 1.00 Sod-3 a 1.00 1.00
Ldh-3 a 0.86 1.00 Aat a 1.00 1.00

b 0.14 O
Pgm a 1.00 1.00
Hbdh a 1.00 1.00
Est a 1.00 1.00
Mdh-1 a 0.14 O
b 0.86 1.00 Alk a 1.00 1.00
Mdh-2 a 1.00 1.00 Lap-1 a 0.71 1.00
b 0.29 O
Icdh a 1.00 1.00
Lap-2 a 0.79 0.82
6Pgd a 1.00 1.00 b 0.21 0.18
G6pd-1 a 0.77 0.79 Fum a 1.00 1.00
b 0.23 0.21
G6pd-2 a 1.00 1.00

Alleles are correspondingly lettered from* a”, with increasing the electrophoretic mobility. B-
type is the black-type and R-type the redbrown-type in Sebastes inermis.
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Table 2. Genetic coefficienced] GstUin various fish species

Species Gst References
Nibea mitsukurii 4.30 Menezes et al[] 19900
Nibea albiflora 9.00 Menezes et al[119910J
Pennahia argentata 2.10 Menezes et al[] 199200
Clupea harengaus 1.40 Anderson et al[119810]
1.25 Grant] 19840
Clupea pallasi 15.90 Grant et al[] 19840
Gadus morhus 8.00 Grant et al[119880]
Gadus macrocephalus 22.00 Grant et al[] 19870
Merluccius capensis 1.70 Grant et al[] 19880
Merluccius paradoxus 1.30 Grant et al[] 198801
Segastes fasciolatus 0.90 Shakled] 198401
Hypsoblennius jenkinsi 15.70 Present] 19870
Salmo trutta 36.70 Ryman] 19830
Omcorhynchus mykiss 15.00 Ryman] 198301
Oncorhyncus nerka 5.80 Ryman] 19830
Oncorhyncus ketd ] Americall 0.50 Okazaki] 198201
Oncorhynchus ket Japan(J 1.00 Okazaki] 19820
Plecoglossus altivelis 13.70 Seki et al[] 19880
Hypentelium etowanum 8.90 Buth] 19800
Hippoglossus stenolpis 0.40 Grant et al[] 19840

Mean] Rangell

B-type : R-type

8.2801 0.40-36.700

0.041

Present study
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Table 3. Genetic distances] DstdUbetween conspecific local populations in various

fish species
Species Dstd References
Clupea pallasi 0.0031 Kijimad 199201
Saurida undosquamis 0.0015 Kijimal 199201
Pagrus major 0.0020 Kijimal 199201
Acanthopagrus schlegeli 0.0009 Kijimal 19920J
katsuwonus pelamis 0.0003 Kijimal 19920J
Sebastes schlegeli 0.0002 Kijimal 199200
Sebastiscus marmoratus 0.0077 Kijimal 199201
Paralichthys olivaceus 0.0006 Kijimal 19920
Nibea mitsukurii 0.0067 Menezes et al[J 199000
Nibea albiflora 0.0065 Menezes et al[] 19900
Pennahia argentata 0.0014 Menezes et al[1 19900
Clupea harengus 0.0020 Anderson et al[]19810]
Gadus morhua 0.0220 Grant et al[119880]
Gadus macrocephalus 0.0250 Grant et al[] 19870
Merluccius capensis 0.0007 Grant et al[] 19880
Merluccius paradoxus 0.0006 Grant et al[] 19880
Oncorhynchus keta 0.0021 Okazakil] 198201
Plecoglossus altivelis 0.0197 Seki et al[] 19880
Hypentelium etowanum 0.0050 Buth 198001
Hypentelium nigricans 0.0210 Buth] 19800
Hypentelium roanokense 0.0270 Buth] 19800
Hippolossus stenolepis 0.0002 Grant et al[] 19840

Mean U Rangel

B-type : R-type

0.00710 0.00027 0.027001

0.0050

Present study

0.8 1

0.6+

Fig. 2. Distributions of the Nei’s genetic identity 1 valuel
for confamilial genera [0 AJ congeneric species U BQ
and conspecific populationst CJ excluding data from
birds. This figure was quoted from Thorpell 1982L]
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Molecular Taxonomy of two different types of body color in
the fish Sebastes inermis from Japanese waters

Norimasa MATsUOKA "' and Tomoaki SucivamA "2
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Hirosaki University, Hirosaki 036-8561, Japan
U2 Graduate School of Science, Hirosaki University, Hirosaki 036-8561, Japan

Abstract

0O O The fish Sebastes inermis is one of the common species in Japanese waters and the important fisherly
resource. Two different types of body color patternd Black-type and Redbrown-typelin Sebastes inermis
are found abundantly in Japanese waters.]l The problem whether these two types of body color are
genetically distinct speciesU sibling speciesUor the intraspecific variation remains unclear, and thus we
have attempted the molecular taxonomic study using allozyme analysis to resolve the problem. The
allozyme data indicated that the two types of body color had the identical allelic composition in a total 25
genetic loci scored and shared gene pools to each other. Namely, the two types of body color in S. inermis
were fixed for same alleles at 20 monomorphic loci of 25 genetic loci scored, though distinct and separate
species are always fixed for different alleles at some monomorphic loci. Thus, the diagnostic loci were not
found in the two types of body color in S inermis. It clearly shows that there is gene flow between two
types, and is a molecular evidence for that they are not reproductively isolated and genetically distinct
speciesU sibling speciesl] Further, the Nei’s genetic identityl [=0.9950]and genetic distancell D=0.005
between two types of body color were equivalent with those between conspecific local populations of
various other fishes. Although the biological significance of the difference in body color is unclear, the
morphological difference might be due to the depth of their habitats or the kind of food. From the present
molecular data, we conclude that the two types of body color in S inermis are intraspecific variation, in
contrast with the four sibling species of the echinoid Echinometra mathaei and the two distinct species of the
echinothurioid echinoid Asthenosomn ijimai from Japanese waters reported previously.
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