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Abstract Three landlocked populations of an amphidromous goby. Rhinogobius
sp. CO, in San-nome-gata Lake, Akita Pref., Ukinuno Pond, Shimane Pref., and
Cheonmi River, Jeju Island, Korea, were identified and evidenced by allozyme and
otolith analyses. Line analysis of strontium:calcium ratios along the life history
transect of their otoliths showed relatively stable values as compared to those of
amphidromous conspesifics, indicating the absence of sea-going career. The San-
nome-gata and Ukinuno populations would have been landlocked in the Jomon
(6000 years ago) and the Hakuho (1300 years ago) periods, respectively. Landlock-
ing of the Cheonmi population may have occurred occasionally.

*Corresponding author: National Fisheries University, 2-7—-1 Nagata-honmachi,
Shimonoseki, Yamaguchi 759-6595, Japan (e-mail: sakaih@fish-u.ac.jp)
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Fig. 1. Map showing the sampling locations of land-

locked (1-3,

stars) and amphidromous populations

(4-6, circles) of Rhinogobius sp. CO. 1, San-nome-
gata Lake; 2, Ukinuno Pond; 3. Cheonmi River: 4, Ao-
suna River; 5, Tamae River: 6, Moto River.
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Table 1. Three landlocked and three amphidromous populations of Rhinogobius sp. CO examined

Number of individuals
No.  Abb. Locality Collection date Sm“ii:Jf”gm
Allozyme Otolith*
Landlocked
1. San San-nome-gata Lake, Akita Pref.  Oct. 26, 2001 30 2 31.2-459
2. Uki Ukinuno Pond, Shimane Pref. Aug. 5, 2000 18 2 30.5-51.6
3. Jeju Cheonmi River, Jeju Is., Korea May 22, 2000 4 2 25.3-35.5
Amphidromous
4. Ao Aosuna River, Akita Pref. Jul. 20, 2000 34 2 44.7-57.5
5. Tamae Tamae River, Yamaguchi Pref. Sep. 14, 1999 8 41.2-54.6
6. Moto Moto River. Kohchi Pref. Aug. 5,1999 11 46.6-59.9

*Included in the allozyme-analysed individuals.
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BERUKENE, B L OEEFE AT Om
%%, BE$ (Sakai et al, 2000) D FFiEILfEo 7z M
BIBIZTFIEIZLLT D24 Tdh % . aspartate amino-
transferase (E.C. 2.6.1.1, Aat-1*, Aat-2*, Aat-3*), fu-
marate hydratase (E.C. 4.2.1.2, Fh*), glycerol-3-phos-
phate dehydrogenase (E.C. 1.1.1.8, G3pdh*), glutamate
dehydrogenase (E.C. 1.4.1.4, Gdhp*), glycerol-6-phos-
phate isomerase (E.C. 5.3.1.9, Gpi-1*, Gpi-2*), isoci-
trate dehydrogenase (E.C. 1.1.1.42, Idhp-1*, Idhp-2¥),
L-lactate dehydrogenase (E.C. 1.1.1.27, Ldh-1*, Ldh-
2*, Ldh-3*), malate dehydrogenase (E.C. 1.1.1.37,
Mdh-1*, Mdh-2%, Mdh-3*), malic enzyme (E.C.
1.1.1.40, Me-1*, Me-2%*), phosphogluconate dehydro-
genase (E.C. 1.1.1.44, Pgdh*), phosphoglucomutase
(E.C. 5.4.2.2, Pgm*), superoxide dismutase (E.C.
1.15.1.1, Sod*), general protein (Prot-1*, Prot-2%,
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Table 2. Allele frequencies at five polymorphic loci out of 24 loci examined in six populations of Rhinogobius sp.
CO with ratios of polymorphic loci (PL; most common allele does not exceed 0.95)
and average heterozygosity observed (Ho) and expected (He)
Population**
Locus Allele
1. San 2. Uki 3. Jeju 4. Ao 5. Tamae 6. Moto

Aat-1* *100 1.000 1.000 1.000 0.971 0.938 1.000

*69 — — — 0.029 0.062 —
Aat-2%* *100 0.300 0.028 — 0.206 0.062 0.318
*75 0.700 0.972 1.000 0.779 0.938 0.682

*58 — — — 0.015 — —
G3pdh* *100 1.000 0.972 1.000 0.750 0.813 0.909
*77 — 0.028 — 0.250 0.187 0.091

Gpi-1* *106 — — — 0.029 — —
*100 1.000 0.861 1.000 0.942 1.000 0.909
*86 — 0.139 — 0.029 — 0.091
Pgdh* *100 0.750 0.111 1.000 0.882 0.625 0.909
*90 0.250 0.889 — 0.118 0.375 0.091
PL 0.083 0.083 0 0.167 0.167 0.167
Ho 0.037 0.021 0 0.051 0.047 0.042
He 0.033 0.023 0 0.046 0.041 0.039

**Population names correspond to those in Table 1.
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