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Abstract⎯The ranges of three alien fish species (rotan Perccottus glenii, sunbleak Leucaspius delineatus, and
bleak Alburnus alburnus) in the Ob River basin, West Siberia, have expanded. Our data prove the expansion
of rotan and sunbleak ranges to the north. In particular, for the first time, populations of rotan are reported
from the lower section of the Ob. We also present new data about range expansion of the studied fish species
southward. All three species have probably reached the southern limits of their possible distribution in the
Upper Ob system, entering the potamon/rhithron transition zone, because the species under study prefer
lowland waters. The spatio-temporal dynamics of their expansion reveals the role of the Ob River as the main
invasion corridor, enhancing their distribution mostly in meridional direction. In the system of the Upper Ob,
rotan and sunbleak were found by us in isolated ponds and lakes, as well as in f loodplain systems. This is in
agreement with the concept of two invasion vectors: the translocation of fish by humans between water bodies
and self-distribution along the river courses.
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The Ob-Irtysh basin has the largest drainage area
among the river basins of Russia. Compared to basins
of other great Siberian rivers, this drainage is more
affected by human influence due to more developed
industry and a higher population density. Apparently,
the influence of humans results in a high percentage
(almost a third) of the occasionally or deliberately
introduced alien fish species in the contemporary ich-
thyofauna of the Ob-Irtysh basin, while this propor-
tion does not exceed 20% in basins of other great Sibe-
rian rivers (the Yenisei and Lena) (Ekologiya ryb…,
2006; Popov, 2009).

Rotan Perccottus glenii Dybowski, 1877 (Odonto-
butidae) appeared in the Ob-Irtysh basin no later than
in the 1970s, because in 1973–76 it was noted in Lake
Peschanoe in the basin of Tobol, the largest left tribu-
tary of the Irtysh (Reshetnikov and Chibilev, 2009). In
the Ob basin itself (excluding the Irtysh basin), the
rotan has been found in the ponds within the city of
Tomsk since 1990; then it penetrated into the Tom
River f loodplain, from where it began to invade the

river system as a whole (Petlina and Ryabova, 2004;
Reshetnikov and Petlina, 2007). It is noteworthy that
the upper Ob basin is adjacent to the upper Irtysh
basin, from where the rotan is known at least since
1988 when it was caught in Lake Cheredovoe within
the city of Omsk (S.M. Bondarev, personal communi-
cation).

The first introduction of the sunbleak Leucaspius
delineatus Heckel, 1843 (Cyprinidae) into the region
under consideration seemingly happened occasionally
in 1962, when this fish was transported together with
carp seedlings from the Bryansk oblast into the ponds
of a fish farm located on the Oyash River, a tributary
of the Ob (Krivoshchekov, 1973; Interesova, 2016).
Later this species widely invaded the system of the
upper and middle Ob (Popov et al., 2000; Golubtsov
and Malkov, 2007; Interesova, 2012, 2016). We have to
stress that reports from the 19th century on finding
sunbleak in the Ob-Irtysh basin were considered erro-
neous by Berg (1949).

A record of the bleak Alburnus alburnus (Linneaus,
1758) (Cyprinidae) in “Lake Itkul (or Kaslinskoe)
connected to the Tobol system” was mentioned by1 The article was translated by the authors.
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Berg (1949) with reference to L.P. Sabaneev. There
were no other reports on finding this species in the
Irtysh basin during the first seven decades of the
20th century. The fist reliable data on the occurrence of
the bleak in the enclosed basin adjacent to the upper Ob
basin appeared in the early 1970s, when V.L. Zakharov,
a researcher at the Siberian Fish Culture and Acclima-
tization Station, found this species in Lake Khoroshee
in the Burlinskaya system of lakes in the Karasukskiy
district of Novosibirsk oblast (Gundrizer et al., 1984).
The wide expansion of the bleak in the upper and mid-
dle Ob basin started from the 1990s (Yurakova and
Petlina, 2001), and currently the species is common in
many rivers of this basin (Interesova, 2016).

This work is aimed an analysis of the modern
dynamics of distribution of the three alien fish species
(rotan, sunbleak, and bleak) in the Ob-Irtysh basin.

MATERIALS AND METHODS
Fish samples were obtained from the Ob-Irtysh

basin using various fishing gear (cast, frame and loop
nets, fish traps, and hooks and line) in the summer
seasons of 2014–2016. Original data were analyzed in
comparison with the published information. New
original data (obtained from 18 localities) on distribu-
tion of the rotan in the upper Ob basin (the drainages
of the Aley, Barnaulka, Katun, Kashkaragaikha, and
Charysh rivers within the Altai krai) and in the region
of confluence of the Ob and Irtysh in the Khanty-
Mansi Autonomous Area of Tyumen oblast are com-
pared with information presented in the reviews
(Reshetnikov and Petlina, 2007; Reshetnikov, 2009;
Reshetnikov and Chibilev, 2009; Reshetnikov and
Ficetola, 2011) and more recent works (Sokolov et al.,
2011; 2013; Emtsev, 2012; Korzun and Kassal, 2012;
Yadrenkina, 2012; Zhigileva and Kulikova, 2016). In
total, 264 localities of the rotan findings in the region
under consideration were analyzed (Fig. 1a). In addi-
tion to original data, information about the distribu-
tion of the sunbleak (45 localities, in total) and bleak
(29 localities, in total) in the Ob-Irtysh basin (Figs. 1b,
1c) was taken from the following sources: for the upper
and middle Ob basin (including Tom and Chulym
drainages) from Babueva (1982, 1984), Vesnina et al.
(1999), Popov et al. (2000), Toropov (2000), Vizer
(2007), Golubtsov and Malkov (2007), Zhuravlev
et al. (2010), Yadrenkina (2010), Zlotnik (2011, 2014),
Zhuravlev and Inozemtsev (2012), Romanov et al.
(2012), Interesova (2012, 2016), Skalon (2012), Bab-
kina et al. (2013), Babkina (2015), and Interesova and
Khakimov (2015); for the enclosed river and lake sys-
tems separating the basins of the upper Ob and upper
Irtysh, from Gundrizer et al. (1984), Yadrenkina (2010,
2012), and Interesova (2012, 2016); for the Irtysh basin,
from Pereskokov (2004), Kolomin (2005), Terent’eva
and Mukhachev (2006), Zinov’ev and Baklanov
(2007), Kirichenko and Zharenkov (2009), Korlyakov
and Dubchak (2010), Korlyakov (2011), Ubaskin

(2011), Interesova (2012, 2016), Kirichenko (2012),
Korzun and Kassal (2012), Yadrenkina (2012), and
Plekhanova (2015). In some cases, if it was impossible
to precisely determine the geographic locality of the
species record in the particular part of the hydro-
graphic network mentioned in a publication, the mid-
dle point or the point in the lower reaches (for the
small rivers) were mapped. ArcViewGIS was used for
visualization and analysis of the geographic data (Vve-
denie…, 1999; Pushkarev and Kuzmin, 2001).

RESULTS AND DISCUSSION
Data on the new locations of the studied fish spe-

cies are presented in the Table 1 and Fig. 1. As follows
from these data, the northern limit of the rotan distri-
bution in the middle Ob basin has been moved north-
ward from that known previously (Reshetnikov and
Petlina, 2007; Reshetnikov, 2009). The distribution of
this species downstream the Ob (which appears to be a
natural invasive corridor) reached at least the settle-
ment of Lokosovo between the cities of Nizhnevar-
tovsk and Surgut by 2012 (Emtsev et al., 2012). It is
interesting that in the previous years the northern front
of the rotan distribution relatively quickly moved
downstream the lower Irtysh: in 2006–2009 this front
progressively shifted northward (Table 2), and in 2009
it was reported near the settlement of Batovo, 100 km
upstream of the confluence of the Ob and the Irtysh
(Reshetnikov, 2009; Reshetnikov and Ficetola, 2011).
Presently, the northern border of the rotan distribu-
tion occurs much lower, because this species has
invaded the Maramka branch connecting the Irtysh
and the Ob (in the vicinities of the former village of
Akhtino), as well as the f loodplain of the Ob down-
stream of its confluence with the Irtysh, in particular,
the oxbow lakes near the settlements of Lugovoy,
Troitsa, and Urmannyi (Table 1, Fig. 1a).

The high abundance of rotans in the catches from
the oxbow lakes, as well as their various ages (in partic-
ular, the presence of fry), evidences the establishment
of self-supporting populations. Few individuals of
rotan were found immediately in the main channel of
the Ob, for example, in the vicinities of the settlement
of Kirpichnyi. These individuals probably have been
washed down from the oxbow lakes. Thus, it is shown
that the rotan populations appeared in the f loodplain
system of the lower section of the Ob. Most likely these
populations were founded by individuals that arrived
from the Irtysh, because this species is still not
recorded from the Ob system immediately upstream of
the Ob-Irtysh confluence (for example, from the bod-
ies of water in the vicinities of the settlement of Poyko-
vskiy (61°00′ N, 71°52′ E) and the villages of Shapsha
(61°05′ N, 69°27′ E) and Seliyarovo (61°17′ N,
70°21′ E). This species was not found in the large trib-
utaries in the region under consideration: in the
Konda River, a tributary of the Irtysh, at the village of
Sotnik (59°29′ N, 66°13′ E), and in the Nasym River,
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Fig. 1. Distribution of alien fish species in the Ob River basin: (a) rotan Perccottus glenii, (b) sunbleak Leucaspius delineatus, and
(c) bleak Alburnus alburnus. Localities from literature sources are presented by squares, original new records are presented by cir-
cles; number and letter designations correspond to those in Tables 1 and 2.
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a tributary of the Ob, at the village of Kyshik (61°27′ N,
68°56′ E). A junction of the initially isolated western
and eastern parts of the range of the rotan in the Ob-
Irtysh basin is expected in the nearest future. The spe-
cies is known from the western part since 1973
(Reshetnikov and Chibilev, 2009), while from the east-

ern part it is known since 1990 (Petlina and Ryabova,
2004; Reshetnikov and Petlina, 2007).

The f loodplain of the Ob at its confluence with the
Charysh River was previously considered as the south-
ern front of the rotan distribution (Zhuravlev et al.,
2006; Reshetnikov, 2009). Presently, this border in
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Altai krai has moved substantially southward. Our data
indicate occurrences of this species in a man-made
pond on the Berezovka River at the village of
Berezovka (Krasnoshchekovskiy district), in an oxbow
lake of the Kamenka River at the village of Altayskoe,
and in two ponds in the Aley River drainage in the
Zmeinogorskiy and Rubtsovskiy districts. The latter
two ponds are currently the southernmost records of
the species in the Ob-Irtysh basin (Table 1, Fig. 1).
Additionally, we found a rotan beyond the Ob flood-
plain in Lake Sidorovo, 2 km SE of the village of Sos-
novka (Table 1, Fig. 1), in 2015. According to verbal
information from local people, this fish was purpose-
fully introduced in the lake a few years ago. All these
records are close to the theoretically predicted south-
ern limit of the rotan distribution in the region under
consideration (Reshetnikov and Ficetola, 2011).

In the 2000s, the rotan populations in the middle
and upper Ob basin reached such high densities that
this species became significant for commercial fisher-
ies. As follows from the data of the Federal Govern-
ment Institution “Center of Fishery Monitoring and
Communication,” the main catches of rotan (up to
70% for Altai krai) were obtained from the Ob flood-
plain at the Shelabolikhinskiy and Kamenskiy fishing
zones with the use of beach seines and gill nets. The
annual commercial catch from the Kalmanskiy,
Kamenskiy, Pavlovskiy, Ust-Pristanskiy, and Shelab-
olokhinskiy fishing zones varied from 2.3 to 6.5 t
(4.49 ± 0.56 per year, mean ± standard error) in
2009–2016 (excluding 2011 with missing data). The
rotan is used as food by humans. As was shown previ-
ously (Reshetnikov and Chibilev, 2009), rotan fishing
and marketing facilitate its dispersion, because this
species could be transported alive for long distances
and in some cases of rotans purchased at markets being
released into natural water bodies are documented.

Parasitological data can be used for retrospective
analyses of invasion vectors (Reshetnikov et al., 2011).
These data (Sokolov et al., 2011, 2013) indicate that the
rotan was occasionally introduced into the Ob-Irtysh
basin with fish-stocking material of the cultured fish
species to fish farms or brought as a bite by anglers. The
same data reject the possibility that the local rotan pop-
ulations were founded by individuals released by aquar-
ium fish hobbyists. Rotan invasion is harmful to ecosys-
tems of shallow enclosed bodies of water (Manteifel and
Reshetnikov, 2001; Reshetnikov and Chibilev, 2009).

The last most comprehensive data on the sunbleak
distribution in the middle and upper Ob basin were
published by E.A. Interesova (2012, 2016). According
to those data, the southern border of the sunbleak
range in Altai krai occurs a bit south of the confluence
of the Biya and Katun rivers, while the northern bor-
der of the range is Lake Monatka (57°21′ N, 84°05′ E)
in the middle Ob basin. In 2015 we found the sunbleak
in the drainages of the three southern tributaries of the
upper Ob (the Aley, Charysh, and Peschanaya rivers);
this seems somewhat southward from the limit indi-
cated by Interesova (2012, Fig. 1). In the Charysh
drainage, the species was recorded from the Shipun-
ovskiy Reservoir (at the village of Novoshipunovo) on
the Vydrikha River, a tributary of the Maralikha River
flowing into the Charysh from the east. In the Aley
drainage, it was collected from the oxbow lake (its
local name is Militseiskaya) on the eastern side of the
Aley at the village of Pospelikha. In the Peschanaya
drainage, it was recorded from a settling pond in the
town of Belokurikha. Earlier we reported the sunbleak
from a number of more northern localities occurring
apparently within the range outlined by Interesova.
These localities are following: the Funtovka River (a
tributary of the Kasmala River f lowing into the Ob
from the left) at the village of Pavlovsk, the Ziminka

Table 2. Data on dynamics of the northernmost documented records of the rotan Perccottus glenii in the f loodplain of the
lower Irtysh in the Tyumen Province with the first detection dates and geographical coordinates

Locality Year District Body of water Geographical 
coordinates

Source 
of information

A 2006 Tobolskiy Oxbow Lake Karachinskaya, 
14 km from Tobolsk

58°02′ N, 68°10′ E Reshetnikov and
Chibilev, 2009, p. 407

B 2008 Uvatskiy L. Irymnoe (Arynnoe) 
at Missiya Biological Station

58°44′ N, 68°42′ E A.N. Reshetnikov’s 
expedition survey 
(July 10, 2008)

C 2008 Uvatskiy Oxbow lake at v. Gornoslinkino 58°46′ N, 68°46′ E A.N. Reshetnikov’s 
expedition survey 
(July 11, 2008)

D 2008 Uvatskiy Oxbow lake at v. Solyanka 59°26′ N, 68°58′ E Reshetnikov and
Chibilev, 2009, p. 407

E 2009 Khanty-Mansiyskiy Oxbow lake 60°50′ N, 69°50′ E Reshetnikov and
Ficetola, 2011, p. 2969
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River (a tributary of the Aley) at the settlement of
Kirovskiy, the Chistyunka River (a tributary of the
Aley) at the village of Chistyunka, and the Kharaba
River (a tributary of the Chumysh) at the village of
Oktyabrskiy (Table 1, Fig. 1). As the northern border
of the sunbleak distribution in the middle Ob basin, we
found this species in a small excavated pond in the vil-
lage of Parabel near a private estate at the address
Pristanskiy pereulok 1. The distance from Lake Mon-
atka to this locality is 250 km to the northeast (150 km
in the latitudinal direction).

Previously, Golubtsov and Malkov (2007) reported
the sunbleak from the waters of the Altai Republic to the
south of the confluence of the Biya and Katun rivers,
but they did not present the geographical coordinates of
the localities. These localities appear to be among the
most southern findings of the species, and we present
their coordinates below. These are ponds of the Pod-
gornyi state farm in the Maiminskiy district (52°01′ N,
85°51′ E) and the Saidys River between the villages of
Kyzylozek and Karasuk in the same region (51°52′ N,
86°06′ E). Both localities belong to the Katun basin.
Thus, the Shipunovskiy reservoir in the Charysh drain-
age (51°44′ N) appears to be the southernmost reported
locality of the sunbleak (Table 1, Fig. 1).

In a recent work, Interesova and Khakimov (2015,
p. 225) considered the distribution of the bleak in the
middle and upper Ob basin and stated that “there is no
published information about findings of this species in
the Ob basin upstream of the Novosibirsk Reservoir.”
However, Zhuravlev and Inozemtsev (2012) reported
this species from the Fedulovskaya Ob branch close to
the mouth of the Povalikha River, the eastern tributary
of the Ob, 5 km downstream of the city of Barnaul. In
the present work we report four more southern locali-
ties for the bleak in Altai krai. We recorded this species
from (1) the Aley River approximately 3 km upstream
of the village of Staroaleyskoe; (2) from the Vydrikha
River (just downstream the dam of the Shipunovskiy
reservoir at the village of Novoshipunovo), a tributary
of the Maralikha River in the Charysh basin; (3) the
Maralikha River itself between the villages of Mara-
likha and Kuibyshevo; and (4) the Peschanaya River
0.5 km upstream of the village of Sychevka. Thus, the
bleak has widely dispersed in the drainages of the
southern Ob tributaries in Altai krai, where the south-
ernmost locality is at the upper reaches of the Aley
River (50°58′ N). In the Irtysh basin, however, this
species occurs even more southward (50°13′ N); it is
recorded in the Shulbinskiy Reservoir and upstream of
it (Kirichenko, 2012).

Both bleak and sunbleak could be occasionally
delivered into the Irtysh basin with fish stocking mate-
rial from the enclosed lake systems of the south of West-
ern Siberia (Korlyakov and Dubchak, 2010). Other or
additional sources for this invasion could be self-disper-
sion or introduction from the European river systems

(Terent’eva and Mukhachev, 2006; Zinov’ev and Bak-
lanov, 2007; Korlyakov and Nokhrin, 2014).

None of the three alien species were found in the
uppermost reaches of the four tributaries of the upper
Ob basin: the Charysh system in the Ust-Kanskiy dis-
trict of the Altai Republic and in the region of the
Tigirek Natural Reserve in Altai krai, the Anuy and
Peschanaya systems in the Altai Republic, and the
Katun system upstream of Maiminskiy district of the
Altai Republic. The bleak was not found in the Para-
bel’skii district of Tomsk oblast in the middle Ob
basin. According to our data, the rotan seems to be still
lacking in the Ob floodplain immediately upstream of
the confluence of the Ob and Irtysh.

It is interesting that the rotan and sunbleak were col-
lected by us from both isolated natural and man-made
lakes and floodplain lakes connected to river systems.
This observation evidences the action of two invasion
vectors. In the latter case, both the purposeful introduc-
tions by single persons (typical to rotan) and the occa-
sional transfers with the stocking material of other fish
species (typical for all three species studied) are possi-
ble. It should be noted that the rotan is characterized by
low swimming performance, and its ability to disperse
upstream fast-flowing rivers is not evident.

Considering our results, we distinguished the terms
‘date of the first appearance’ and ‘date of the first
record.’ As a rule, the first stages of invasion of the alien
species into a river system remain unrecorded. Its dis-
covery occurs usually at invasion stage V (Reshetnikov,
2013, p. 194), when the self-supporting populations are
already established and they reach relatively high densi-
ties. Most of our samples were taken from such well-
established populations, excluding individuals of rotan
caught in the main channels of relatively large rivers: the
Ob and its tributary Barnaulka (Table 1).

CONCLUSIONS
Our results indicate that the expansion of the range

into the new parts of the Ob basin in all three studied
alien species has occurred intensively over the last few
years. The spatio-temporal dynamics of records reveal
the role of the Ob as a main invasion corridor enhancing
the range expansion mostly in the meridional direction.
The dispersal of these alien species in the main tributar-
ies—flowing mostly in the latitudinal direction—is also
reported. For the Tom and Chulym Rivers, large right
tributaries of the Ob, this dispersion is relatively well
documented; there is almost no information on the dis-
tribution of the species in question in other large Ob
tributaries (the Vasyugan, Ket, Tym, and Vakh rivers),
except for the record of rotan in the middle Ket at the
village of Stepanovka (Fig. 1a).

Probably all three species have reached the south-
ern limits of their possible distribution in the Upper
Ob system, entering the potamon/rhithron transition
zone. There are no data on their distribution in the
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Biya River drainage, where the southern limits are
probably not yet reached. There is also the possibility
that some of these alien species can be introduced by
humans into some isolated water bodies to the south
within their ecological limits of distribution.

The northern limits of distribution in the Ob-Irtysh
basin for the studied species cannot be depicted pre-
cisely. The shift to the north of the bleak distribution
seems to be probable. Currently, the northernmost
records of this species are Lake Monatka and the
mouths of the Chulym and Shegarka rivers, Ob tribu-
taries (Zlotnik, 2014; Interesova and Khakimov, 2015;
Interesova, 2016). Our data are in agreement with the
concept of two invasion vectors: the translocation of
fish by humans between water bodies and self-distri-
bution along river courses.
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