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Geographic Distribution and Variation of Three Species of
Ninespine Sticklebacks (Pungitius tymensis, P. pungitius
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The patterns of geographic distribution and morphological variation of three species of nine-
spine sticklebacks (Pungitius tymensis, P. pungitius and P. sinensis) in Hokkaido, Japan, were in-
vestigated. The range of geographic distribution of P. tymensis was essentially restricted to the
following three areas, Teshio District of the northern part of Hokkaido, Ishikari District of the
central part of Hokkaido and Kushiro-Nemuro District of the eastern part of Hokkaido. On
the other hand, P. pungitius and P. sinensis were distributed more widely and continuously on
Hokkaido, compared with the distribution of P. tymensis. P. pungitius was distributed continuous-
ly in the rivers of the Pacific slope from Nemuro District to Iburi District of the central part of
Hokkaido, though, discontinuously in the rivers along the Japan Sea and the Okhotsk Sea slopes.
In most rivers facing the Nemuro Straits, P. pungitius was not collected. P. sinensis was dis-
tributed in only a few rivers of the Pacific slope from Tokachi District to the Oshima Peninsula of
the southern part of Hokkaido, but was continuously distributed in the rivers facing the Tsugaru
Straits, the Okhotsk Sea and the Nemuro Straits.

In three rivers examined (Osatsu, Fukunaga and Bettoga) P. tymensis exhibited more of an
upstream distribution than did P. pungitius and/or P. sinensis. In two rivers (Fukunaga and
Bettoga), P. pungitius and P. sinensis did not occur together along the lengths of the river, but
were distributed with a different range respectively. The morphological characteristics of P.
tymensis were quite different from the other two species and its meristic characters varied less than
those of P. pungitius and P. sinensis. Difference in morphology between P. pungitius and P.
sinensis was not significant except for number of lateral plates. The number of vertebrae, in both
P. pungitius and P. sinensis decreased gradually from north to south on the Japan Sea slope, though
the other meristic characters did not indicate such a geo-cline. The patterns of geographic vari-
ations were most similar between the two species in the rivers of the Japan Sea slope.

Comparison of morphological characteristics and distribution patterns suggest that P. tym-
ensis is distinguished as an independent species from P. pungitius and P. sinensis. Although the
comparative study does not necessarily show that P. pungitius and P. sinensis are different species
from each other, it does not show that they are completely identical. The latter two species show
different distribution patterns in the coexisting rivers and are distributed contiguously and allopat-
ricaly in Hokkaido. It is supposed, therefore, that P. pungitius and P. sinensis in Hokkaido
should be distinguished from each other at a lower taxonomic level than species.

(Laboratory of Embryology and Genetics, Faculty of Fisheries, Hokkaido University, Hakodate
041, Japan)
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Fig. 1. Sampling stations of two species (Pungitius tymensis and P. pungitius) on the Osatsu River (A), the
secondary tributary of the Ishikari River, and of three species (P. tymensis, P. pungitius and P. sinensis)
on the Fukunaga River (B), the secondary tributary of the Teshio River, and on the Bettoga River (C).
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Table 1. Longitudinal distribution of Pungitius tymensis (Pt) and P. pungitius (Pp) in the Osatsu

River, 1979.
Distance from Ratio of individuals Ratio of individuals
the junction of the  Altitude Reach type* N (%) in May N (%) in November
Chitose River (km) (m)
Pt Pp Pt Pp
St. 1 0.0 7.0 Bc 75 39 61 332 8 92
St. 2 0.8 7.5 Bb 31 61 39 159 23 77
St. 3 1.3 8.0 Bb 33 33 67 173 40 60
St. 4 2.0 8.5 Bb 144 85 15 190 80 20
St. 5 2.5 9.5 Bb 26 100 0 131 78 22
St. 6 3.4 11.0 Bb 26 96 4 37 51 49
St. 7 4.0 13.0 Aa-Bb 13 100 0 17 100 0
St. 8 5.5 18.0 Aa-Bb 0 — — 3 100 0
St. 9 6.7 24.0 Aa-Bb 0 — — 0 — —

* Kani (1944).
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Table 2. Longitudinal distribution of Pungitius tymensis (Pt), P. pungitius (Pp) and P. sinensis
(Ps) in the Fukunaga and Bettoga rivers in 1981 and 1982 respectively.

Ratio of individuals (%)

Distance* Altitude
(km) (m) Reach type** N - o Pe
Fukunaga River
St. 1 2.5 1.0 Bc 1 0 0 100
St. 2 3.1 1.0 Be 3 0 33 67
St. 3 6.3 7.0 Bb-Bc 10 10 10 80
St. 4 8.3 8.0 Bb 18 33 0 67
St. 5 10.2 9.0 Bb 670 59 3 38
St. 6 11.8 10.0 Bb 38 32 0 68
St. 7 14.0 13.0 Bb 61 39 0 61
St, 8 15.4 17.0 Aa-Bb 43 91 0 9
St. 9 17.3 25.0 Aa-Bb 8 100 0 0
Bettoga River

St. 1 2.5 0.5 Bc 17 0 100 0
St. 2 11.2 10.0 Bb 30 97 0 3
St. 3 17.5 23.0 Bb 56 84 0 16
St. 4 22.8 30.0 Bb 356 98 0 2
St. 5 27.7 35.0 Bb-Bc 307 86 0 14
St. 6 33.5 45.0 Bb-Bc 355 87 0 13
St. 7 37.4 52.0 Bb-Bc 242 98 0 2

* For the Fukunaga R., distance is measured from the junction of the Sarobetsu R.; For the Bettoga R.,

distance is measured from the river mouth.
**  Kani (1944).
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Fig. 2. Geographic distribution of Pungitius tymensis in Hokkaido.

@, records from the present study;

O, records by Kobayasi (1957), Hikita (1960), Ishigaki (1967) and Maekawa (1975). 3, Sarufutsu
R.; 4, Tonbetsu R.; 22, Kotanuka R.; 24, Ichani R.; 25, Shibetsu R.; 26, Tohhoro R.; 27, Shunbetsu
R.; 28, Tokotan R.; 29, Nishibetsu R.; 30, Bettoga R.; 31, Biwase R.; 32, Bekanbeushi R.; 33, Kushi-
ro R.; 39, Tokachi R.; 57, L. Ohnuma; 72, Ishikari R.; 78, Teshio R.; 79, Yuchi R.; 80, Kutonebetsu

R.; 81, Koetoi R.; 82, Masuhoro R.
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Fig. 3. Geographic distribution of Pungitius pungitius in Hokkaido. @,records from the present study; O,

records by Ishigaki (1967), Nakamura and Takeuchi (1973), Yamashiro (1975), The Environmental
Agency (1982) and Komiyama (1982). 2, Onishibetsu R.; 3, Sarufutsu R.; 4, Tonbetsu R.; 9, Sho-
kotsu R.; 10, Mobetsu R.; 11, Yubetsu R.; 15, Kerochi R.; 17, L. Abashiri; 19, Uenbetsu R.; 20,
Shari R.; 30, Bettoga R.; 31, Biwase R.; 32, Bekanbeushi R.; 33, Kushiro R.; 34, Charo R.; 35, On-
betsu R.; 36, Chokubetsu R.; 37, Shakubetsu R.; 38, Atsunai R.; 39, Tokachi R.; 40, Chohbushi R.;
41, L. Yutohnuma; 42, Rekifuna R.; 43, Horobetsu R.; 44, Kerimai R.; 45, Mitsuishi R.; 46, Shizunai
R.; 47, Saru R.; 48, Azuma R.; 49, Abira R.; 50, Tomakomai R.; 51, Usu R.; 52, Nishikitappu
R.; 53, Tarumae R.; 54, Shikiu R.; 55, Oshamanbe R.; 56, Rukotsu R.; 57, L. Ohnuma; 59, Matsu-
kura R.; 60; Kunebetsu R.; 61, Hekiriji R.; 65, Shiriuchi R.; 67, Amano R.; 68, Assabu R.; 69,
Himekawa R.; 70, Toshibetsu R.; 71, Shiribetsu R.; 72, Ishikari R.; 73, Kotanbetsu R.; 75, Enbe-

tsu R.; 78, Teshio R.; 80, Kutonebetsu R.; 82, Masuhoro R.
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Fig. 4. Geographic distribution of Pungitius sinensis in Hokkaido. @, records from the present study;
O, records by Otaki (1907), Kobayasi (1959), Ishigaki (1967), Ishigaki et al. (1975), Goto et al. (1978)
and The Environmental Agency (1982). 1, Tokimae R.; 2, Onishibetsu R.; 3, Sarufutsu R.; 4, Ton-
betsu R.; 5, Menashidomari R.; 6, Horobetsu R.; 7, Horonai R.; 8, Saruru R.; 10, Mobetsu R.;12,
On-nekomukenai R.; 13, Shibunotsunai R.; 14, Shibushi R.; 15, Keroch R.; 16, Tokoro R.; 17, L.
Abashiri; 18, Yanbetsu R.; 19, Uenbetsu R.; 20, Shari R.; 21, Okushibetsu R.; 23, Churui R.; 24,
Ichani R.; 25, Shibetsu R.; 26, Toh-horo R.; 27, Shunbetsu R.; 28, Tokotan R.; 30, Bettoga R.; 31,
Biwase R.; 32, Bekanbeushi R.; 42, Rekifuna R.; 49, Abira R.; 58, Shiodomari R.; 60, Kunebetsu R.;
61, Hekiriji R.; 62, Ryukei R.; 63, Tohbetsu R.; 64, Kikonai R.; 65; Shiriuchi R.; 66, Fukushima
R.; 69, Himekawa R.; 70, Toshibetsu R.; 71, Shiribetsu R.; 73, Kotanbetsu R.; 74, Chikubetsu R.;
75, Enbetsu R.; 76, Masarobetsu R.; 77, Uttsu R.; 78, Teshio R.; 79, Yuchi R.; 80, Kutonebetsu R.;
81, Koetoi R.; 82, Masuhoro R.; 83, Rebun Island.
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Fig. 5. Geographic variation of the ratio of
pelvic spine length to standard length in the
adult Pungitius tymensis (A), P. pungitius (B)
and P. sinensis (C). Collection sites of
specimens are abbreviated by the number
shown in Figs. 2-4. Horizontal lines and
bars indicate range and 959 confidence
limits respectively.
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Fig. 6. Geographic variation in number of dorsal
spines of Pungitius tymensis (A), P. pungi-
tius (B) and P. sinensis (C). Collection sites
of specimens are abbreviated by the number
shown in Figs. 2-4. Horizontal lines and
bars indicate range and 95% confidence
limits respectively.
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Fig. 7. Geographic variation in number of lateral
plates of Pungitius tymensis (A), P. pungi-
tius (B) and P. sinensis (C). Collection sites
of specimens are abbreviated by the number
shown in Figs. 2-4. Horizontal lines and
bars indicate range and 959 confidence
limits respectively.
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Fig. 8. Geographic variation in number of gill-

rakers of Pungitius tymensis (A), P. pungi-
tius (B) and P. sinensis (C). Collection sites
of specimens are abbreviated by the number
shown in Figs. 2-4. Horizontal lines and
bars indicate range and 959 confidence
limits respectively.
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Fig. 9. Geographic variation in total number of
vertebrae and in number of abdominal and
caudal vertebrae of Pungitius tymensis (A),
P. pungitius (B) and P. sinensis (C). Collec-
tion sites of specimens are abbreviated by the
number shown in Figs. 24. Horizontal
lines and bars indicate range and 95 % con-
fidence limits respectively.
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