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The article presents data on the species composition of fish in the waterbodies of the Mordovo floodplain of the
Saratov Reservoir in the territory of the Samarskaya Luka National Park. The ichthyofauna of the investigated
reservoirs was studied for the first time. The species structure of fish catches in five floodplain lakes and in one
channel was analysed. Typological habitat conditions in waterbodies (for example, the flowage of floodplain
waterbody and its connection with the Reservoir) effect the species diversity of fish. In four of the six investigated
bodies of water, an alien species, the Chinese sleeper, was discovered. The biotope of the species is confined to
the thickets of aquatic vegetation, regardless of the depth and place of its growth in the reservoir.
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Introduction

Spontaneous or accidental dispersal of fish
species unusual for the region (reservoir) leads to
a change in biocoenotic relations (Evlanov et al.,
2013; Kvach et al., 2016b.). Therefore, the biology
study of invasive fish species and clarification of
their role in the ecosystems of waterbodies become
essential, both in scientific and practical sense.

The most evident example of such an invasion
is the Chinese sleeper Perccottus glenii Dybowski,
1877, the natural range of which includes waters
of the lower Amur, hence its name Amur sleeper,
Primorsky Krai, north-eastern China and northern
North Korea, as well as some adjacent areas
(Berg, 1949). Over the past decades, actively
mastering new territories, the invader covered
the reservoirs of Eurasia. Outside of its native
range, the sleeper currently has been recorded in
the basins of Vistula, Pregolya, Neman, Daugava,
Velikaya, Neva, Onega, Northern Dvina, Ob,
Yenisei, Danube, Dniester, Dnieper, Don, Volga,
Ural river, in the upper Amur basin (e.g., Kosco
et al., 2003; Reshetnikov, 2004; Novak et al.,
2008; Reshetnikov, 2009; Grabowska et al., 2011;
Lukina, 2011; Zuev & Yablokov, 2013; Kvach et
al., 2016a, 2016b).

The Middle Volga basin is also included
in the modern range of the Chinese sleeper
(Evlanov et al., 1998; Ruchin, 2004; Kirilenko
& Shemonaev, 2011). In turn, the Volga is a first
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category fishery reservoir. Thus, the individual
adaptive abilities of the Chinese sleeper and
publications on its negative impact on the native
fauna of amphibians (Reshetnikov, 2001) and
fish (Elovenko, 1980; Litvinov, 1983) rise the
necessity of clarification of the species’ role in
different types of fish communities in the Volga
basin waterbodies, especially in the floodplain
spawning sites. Floodplain lakes have a slow water
exchange, significant seasonal fluctuations in level
and a specific hydrochemical regime. A special
microclimate develops around these reservoirs,
which considerably affects lakeside ecosystems.
Oxbow lakes, formed when a river changes its
flow and a wide meander from the main stem is
cut off, are not only important for the hydrographic
network of the region, but also essential for main-
taining biological diversity. Such a type of lake
is a home for a whole complex of aquatic and
semi-aquatic plants, including a number of rare
and protected species (Akhtyamov et al., 2002).
Ecosystems of small lakes are sensitive to climate
changes in the surrounding landscape and to hu-
man economic activities (Chertoprud, 2007).

The purpose of the study: identification and
distribution evaluation of the alien species of
the Chinese sleeper Perccottus glenii in the fish
communities of the Mordovo floodplain waterbod-
ies of the Saratov Reservoir in the territory of the
Samarskaya Luka National Park.
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Material and Methods

The research was carried out in the territory
of the Samarskaya Luka National Park. Data for
the study were collected from fish catches in six
waterbodies (Fig.) in the Mordovo floodplain of the
Saratov Reservoir (Samara Region). In the lakes
Ilmen, Mostki, Soldatskoe, Pustoe and Studenaya
channel samples were taken in 2011 and 2012 an-
nually: 2 times in May, 3—4 times in the summer,
once in September. At Krugloe lake, studies were
conducted in 2007-2013. Samples were taken 3—4
times in May, 69 times in the summer, 2-3 times in
autumn every year.

The species structure of fish catches in five
floodplain lakes and one channel was analysed. For
fish catching in the Mordovo floodplain waterbod-
ies of the Saratov Reservoir fixed gillnets were used
with a mesh of 18, 35, 50, 70 mm, 50 m long, and
1.8-2.0 m high, and a drag net with a mesh of 5 mm,
a length of 7 m and a width of 1.5 m. The gillnets
were established at a depth of 1.5-5.5 m, the drag
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nets were caught at a depth of up to 1.5 m. It should
be mentioned, that all the described reservoirs in this
period are abundantly overgrown with macrophytes.
Circumstances like this determine the specifics of
work in these reservoirs. Networks were established
along the edge of the vegetation or between the mac-
rophyte thickets. In order to use a drag net, we made
corridors through the thick vegetation, in which the
drag net was established. All the vegetation from the
enclosed area was then removed to drag the net to
the shore. The method used allowing to catch such
fish species as Misgurnus fossilis (Linnaeus, 1758)
and Cobitis taenia (Linnaeus, 1758).

Hydrological and hydrophysical characteris-
tics were used to assess the relationship of abiotic
factors to the species structure of fish communi-
ties: depth, pH, surface area and perimeter of the
reservoir, height above sea level, degree to which
biotopes are overgrown by macrophytes, flowage
of floodplain waterbodies and their relationship to
the reservoir, water temperature (Table 1).
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Fig. Schematic map of the Mordovo floodplain site of the Saratov Reservoir: a — dam on the lake Mostki, b — marshy part of
the lake Mostki, ¢ — drying-up crossing point, d — shallow part of the lake Soldatskoe, e — deep-water part of the lake Soldats-

koe, f— channel to the lake Soldatskoe and Saratov Reservoir.
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Table 1. Some hydrological and hydrophysical characteristics of the Mordovo floodplain waterbodies in places of sampling

in June, September, 2007-2013

Parameters Waterbodies
Krugloe lake | Ilmen Lake Soldatskoe lake | Mostki lake | Pustoe lake Studenaya channel
S, m? 4691 55546 125631 15047 5272 53721
P, m 457 1218 2467 1052 463 3942
Spl, m? 469 505 60000 20 33 33942
pH 8.57 9.65 8.78 9.5 8.37 8.73
T, °C 27 26 27 29 20 25
h, m 2 2.5 3 2.5 3 2
ETSR 0 0 1 0 0 1
EIMWR 0 1 0 0 0 0

Note: S — surface area of the reservoir in July, P — perimeter of the pond in July, Spl — area of overgrowth of the reservoir by
macrophytes, T — water temperature (1 m), h — depth (m) (max), ETSR — communication with the reservoir, EEIMWR — Com-
munication with the reservoir via channels, «0» — no indication, «1» — indication. The perimeter and area of the reservoirs were

calculated using the Google maps area calculator (http://3planeta.com/googlemaps/google-maps-calculator-ploschadei.html).

Results and Discussion

The Mordovo floodplain is a network of lakes,
which are connected with each other and with the
Saratov Reservoir by channels and river branches.
Some of these waterbodies have a permanent con-
nection with the Saratov Reservoir, while another
part is connected with it exclusively in the spring
high water (Fig.).

The ichthyofauna of the investigated waterbod-
ies was studied for the first time (Table 2), and it is
represented by 18 species from 8 families: sleeper
Perccottus glenii, perch Perca fluviatilis, tabenose
goby Proterorhinus marmoratus, Gibel carp Caras-
sius gibelio, crucian carp Carassius carassius, com-
mon carp Cyprinus carpio, tench Tinca tinca, com-
mon bream Abramis brama, silver bream Blicca
bjoerkna, roach Rutilus rutilus, common rudd Scar-
dinius erythrophthalmus, ide Leuciscus idus, belica
Leucaspius delineatus, pike Esox lucius, burbot
Lota lota, black-striped pipefish Syngnathus nigro-
lineatus, European weather loach Misgurnus fossi-
lis, spined loach Cobitis taenia.

Native species for the Mordovo floodplain
waterbodies are: perch, roach, crucian carp, com-
mon carp, tench, common bream, silver bream,
common rudd, ide, belica, pike, burbot, European
weather loach and spined loach.

Fish communities alter in the studied water-
bodies (Table 2). The greatest number of species is
noted for Lake Soldatskoe and the Studenaya chan-
nel (13 species of fish). For Lake Pustoe representa-
tives of the fish fauna were not found in the catches.
In the lakes Krugloe, [lmen, Soldatskoe, Mostki, an
alien species was encountered — Chineese sleeper.

Under the conditions of the Mordovo flood-
plain, an abundant ichthyofauna composition is
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usual for waterbodies that have direct communica-
tion with the reservoir (13 species). In lakes, filled
with water due to a difference in the position of
the relief forms above sea level, the number of fish
species is insignificant.

Obviously, the highest species density was
formed in Lake Soldatskoe — E. lucius, R. rutilus,
S. erythrophthalmus, T. tinca, C. carassius, P. flu-
viatilis. These fish species gravitate toward water-
bodies with a large area of water mirror, sufficient
depth, extended perimeter, constant connection to
the Reservoir.

The community of fish species in the chan-
nel Studenaya, S. nigrolineatus, P. marmoratus,
C. taenia, L. idus, has a close correlation to the
area of overgrowth, waterbody perimeter and di-
rect communication with the Reservoir. An im-
mediate access to the Reservoir allowed black-
striped pipefish and tubenose goby to penetrate
the channel, which, just like the autochthonous
spined loach, prefer biotopes with abundant
aquatic vegetation. The Studenaya channel is a
spawning site of ide, which in early July retreats
back to the Reservoir.

Perccottus glenii and Carassius gibelio
appear to be indifferent to the majority of the
factors under consideration. Apparently, the en-
vironmental conditions that have developed in
the studied waterbodies are quite adequate for
the successful existence of these species and
the Chinese sleeper has occupied an ecological
niche underutilised by native fish, especially in
shallow enclosed waterbodies.

In the lakes Krugloe, Mostki and Soldatskoe
the Chineese sleeper inhabits sections of the coast-
al vegetation, without leaving its boundaries.
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Table 2. Taxonomical structure and distribution of fish community in reservoirs of the Mordovo floodplain according

to catches in 2007-2013

Site of Mordovo floodplain
(o]
0 i)
= o) = 2 i ©
< 4 > —
Code Taxon o = 8 .L: = s 2
S = ~ Ry, 8 o =
of [5) @« + i) o <
2 g k g z | 25
g = G = = iz
w2
Class Teleostomi
Order Clupeiformes
TEs.l Suborder Esocoidei
Family Esocidae
Esox lucius Linnaeus, 1758 - + + + - +
Order Cypriniformes
CRut.r | Family Cyprinidae
Rutilus rutilus Linnaeus, 1758 — — + _ _ +
CL.id | Leuciscus idus Linnaeus, 1758 - - + - - +
CSc.er | Scardinius erythrophthalmus Linnaeus, 1758 - + + - - +
CL.del | Leucaspius delineatus Heckel, 1843 + - - — - _
CT.t Tinca tinca Linnaeus, 1758 — - + + - +
CBLl.bj | Blicca bjoerkna Linnaeus, 1758 - + + - - +
CAb.b | Abramis brama Linnaeus, 1758 - + + + — +
CC.car | Carassius carassius Linnaeus, 1758 - - + - — _
CC.gib | Carassius gibelio Bloch, 1783 + + + + — +
CCyp.c | Cyprinus carpio Linnaeus, 1758 - — + _ _ _
CobC.t Fam.il'y Cobi.tidafe
Cobitis taenia Linnaeus, 1758 — - _ - _ +
CobM.f | Misgurnus fossilis Linnaeus, 1758 + - - - — _
Order Gadiformes
GL.I Family Gadidae
Lota lota Linnaeus, 1758 - - - - _ +
Order Syngnathiformes
SynS.n | Family Syngnathidae
Syngnathus nigrolineatus Eichwald, 1831 - - + - _ +
Order Perciformes
PPA Family Percidae
Perca fluviatilis Linnaeus, 1758 - + + - - +
Suborder Gobioidei
0OdP.gl | Family Odontobutidae
Perccottus glenii Dyb, 1877 + + + + - —
GPrm Family G(?blldae
Proterorhinus marmoratus Pall, 1811 — — - - - +
Total: 4 7 13 5 0 13

Several researchers have noted that the usu-
al biotope of the Chineese sleeper is a thicket of
coastal shallow-water vegetation (Elovenko, 1980;
Litvinov, 1983; Dgebuadze & Skomorokhov, 2005;
Pronin & Bolonev, 2006), but in Lake Ilmen the
sleeper is found in thickets of plants growing in the
central part of the lake At a depth of 1.8 m or more,
where dense vegetation spots alternate with areas of
pure plant-free water. In the gill netting set up on
this section of the reservoir, the species was found
only in that part of the gear that was in the vegeta-
tion, the maximum depth of the catch was two me-
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ters. It is important to mention that in the central part
of the lake, devoid of vegetation, the sleeper was not
found in fishing gears, which shows its strict con-
finement to macrophytes, regardless of the depth
and location of their growth. We can assume that
the expansion of the sleeper’s habitat is directly pro-
portional to the increase of the overgrown area of
the reservoir, and a change of its range depends on
the intensity of large and small waterbodies over-
growth. Most likely, cleaning the reservoirs from its
macrophyte vegetation will be an effective control
method for this alien species.
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An exception was made by the Studenaya
channel, where the sleeper was not found in catch-
es, in spite of the appropriate biotope. In the veg-
etation thickets in this channel catches of drag net
showed large number of perches of the size group
100-120 mm. Since perch and sleeper share the
biotope, it can be assumed that the inactive Chi-
nese sleeper, having no protective devices, is an
easily accessible prey for the predatory perch. The
abundance of predators in the biotope undermines
the population of the species, especially in early
spring, when the water is still high and the aquatic
vegetation, its covert, has not yet developed. Prob-
ably, this prevents the emergence of a self-repro-
ducing population of the Chinese sleeper, since its
predator actively hunts separate individuals of this
alien species in this period. Most likely, the limit-
ing factor in the distribution of Chinese sleeper is
not simply the presence of predators (perch, pike)
in the reservoir, but their abundance in spring pe-
riod in the sleeper’s biotope.

Conclusions

The work carried out allowed us to study for
the first time the ichthyofauna of the Mordovo
floodplain waterbodies in the territory of the Sa-
marskaya Luka National Park. In four of the six in-
vestigated reservoirs, an alien species, the Chinese
sleeper, was registered. Observations showed that
the sleeper, found in the investigated reservoirs,
prefers thickets of higher aquatic vegetation, re-
gardless of the depth of their growth and location
(coastal or pelagic).
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PACITIPEAEJIEHUE POTAHA PERCCOTTUS GLENII (ODONTOBUTIDAE) B
NXTUOCOOBIIECTBAX IOMMEHHbBIX BOOIOEMOB HAITMOHAJIBHOT' O
IHAPKA «CAMAPCKAA JTYKA» (CAMAPCKAS OBJIACTD, POCCHA)

E. B. Kupunienko, E. B. lllemonaen

HUnemumym sxonoeuu Boniccrkozo 6acceiina PAH, Poccus
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B crarbe npencTaBieHsl JaHHBIE O BUJIOBOM COCTaBe pbI0 BogoeMoB Mop1oBHHCKOH MoitMbI CapaToBCKOTO BO-
JIOXpaHIINIIA Ha TEPPUTOPUH HannoHanpHOTO napka «Camapckast Jyka». Briepsole ycTaHOBIIeHa nXTrHO(ayHa
HCCIIeyeMbIX BOZOEMOB. AHAIM3UPOBAIH BUIOBYIO CTPYKTYPY YJIOBOB PBIO IATH MOMMEHHBIX 03€p U TPOTOKH.
Tunonoruueckue yciuoBusi OOMTaHHs B BOJOEMax (HaAIpHMeEp, IPOTOYHOCTH MOJOHHBIX BOAOEMOB M CBS3b C
BOJIOXPaHWJIMIIEM) BIUSIOT Ha BUJOBOE pa3HoOOpa3ue pblO. B ueThipex M3 mecTn MccieJOBaHHBIX BOJOEMax
0oOHapyKeH 4y>KepOAHBIN BHJ — pOTaH. BHOTOI BU/Ia IPHYpPOYEH K 3apOCiIsiM BOJHON PaCTUTEIBHOCTH HE3aBH-
CHMO OT IITyOMHBI 1 MECTa €€ TIPON3PACTAHUS B BOZOEME.

KunroueBnle cnoBa: Perccottus glenii, uxtuodayHa, Makpo(uThl, IOJIOHHbEIE BOAOEMBI, poTaH-rojoBerka, Ca-
Mapckas Jlyka, 4y>KepOoaHbIil BUL
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