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Abstract
Here, we report on the finding of an Asian invasive fish, the Chinese sleeper
(Perccottus glenii), in the Gulf of Yahorlyk in the Black Sea. On 11 October 2019,
a single mature Perccottus glenii female was captured in the Gulf, representing the
first record of this fish in Black Sea open waters. This observation of an individual
distant 100 km from the nearest freshwater population suggests that the Chinese
sleeper may be tolerant to mesohaline waters and thus could spread between the
riverine mouths along the coast line. If confirmed, it is highly likely that the Chinese
sleeper will invade small rivers in southern Ukraine in the near future.
Key words: brackish water, invasive fish, Gulf of Yahorlyk, new findings, range
expansion

Introduction
Over recent decades, the global rate of detection for aquatic non‐indigenous
species has increased rapidly, peaking at roughly 66 primary detections per
year (Bailey et al. 2020). One important means of spread for aquatic invasive
species in Europe has been through so-called aquatic invasion corridors
(Bij de Vaate et al. 2002). Two of these corridors pass through Ukraine, i.e.
the Southern Invasion Corridor, via the Danube basin, and the Central
Invasion Corridor, via the Dnieper basin (Panov et al. 2009). At present,
nine non-native fish species, as well as several neolimnetic species, are known
to have increased their ranges along the Central Invasion Corridor via the
River Dnieper (Semenchenko et al. 2011, 2016; Kvach and Kutsokon 2017).
The Chinese sleeper (Perccottus glenii Dybowski, 1877; Gobiiformes:
Odontobutidae) was first transported to the European continent from the
River Zeya in the Russian Far East to St. Petersburg in 1912 as an ornamental
fish (Nabatov 1914). The species first became established in Central and
Eastern Europe in 1972, when it was introduced into a fish farm near the
City of Lviv, Ukraine (summarised in Kutsokon 2017). Later, it spreads
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around the rivers of the Carpathian region and at present, this “Carpathian
population” inhabits the Dniester, Dnieper, Danube, Vistula and Southern
Bug riverine basins (Grabowska et al. 2020). The Chinese sleeper was first
recorded in the Dnieper river basin in the City of Minsk, Belarus, in the
1970s (Rizevskiy et al. 1999), and in the Ukrainian sector near Kyiv in 2001
(Sabodash et al. 2002). In the main Dnieper flow, the southernmost finding
of this fish was reported in the Kaniv Reservoir, where it occurred in the
diet of European catfish (Silurus glanis L., 1758) (Didenko and Gurbyk
2016). Finally, isolated populations of the Chinese sleeper were recorded in
the freshwater part of the Dnieper Estuary itself in 2016 (Kvach et al. 2016).
Invading Chinese sleeper has been shown to have a range of impacts on
receiving ecosystems. The species competes with local fishes for food,
habitat and spawning sites, for example, and preys on small-sized fish
(Hoch and Kvasha 2003; Koščo et al. 2008; Reshetnikov 2013; Kati et al.
2015; Rau et al. 2017; Grabowska et al. 2009, 2019). Presence of Chinese
sleeper can also affect amphibian populations, causing significant impacts
on the biodiversity of the invaded ecosystem (Reshetnikov 2013; Rakauskas
et al. 2016; Pupina et al. 2018). In some cases, the species has formed
monospecific fish communities (Kutsokon et al. 2021). The species can
also act as a host for parasites dangerous for both humans and aquacultural
fish species. In the Dnieper basin, for example, the species is a host to
Isthmiophora melis (Schrank, 1788), a trematode that can also infect
humans (Kvach et al. 2020).
A number of previous studies have already documented the spread of
Chinese sleeper along the Central Invasion Corridor (Kutsokon and
Negoda 2006; Kutsokon et al. 2013; Kvach et al. 2016; Kutsokon 2017),
through which it colonised the Dnieper river drainage from north to south.
Here, we present new data documenting the first occurrence of the invasive
Chinese sleeper in Black Sea open waters.

Materials and methods
The species was discovered during an ichthyological survey provided
during standard monitoring of fauna in the Black Sea Biosphere Reserve by
the National Academy of Sciences of Ukraine on 11 October 2019. During
the survey along the water’s edge in the Gulf of Yahorlyk, Black Sea
(46.333108; 31.867847; Figure 1), a fish of untypical shape was accidentally
spotted in the macrophyte beds and captured using a dipnet. Further
dipnet survey of the beds did not result in capturing similar individuals. At
the point of capture, water salinity varies from 15–16‰ in spring to 17–18‰
in summer (data from long-term monitoring provided by the Black Sea
Biosphere Reserve management). After catching, the fish was immediately
preserved in 4% formalin then transported to the Department of
Hydrobiology and General Ecology of Mechnikov Odessa National
University, where it was identified to species level.
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Figure 1. Location of the Gulf of Yahorlyk on the Back Sea. The red circle indicates the recording
site of the Chinese sleeper.

The standard (SL) and total (TL) length of the fish was measured in mm,
as well as head length and width of body at its central part. The identification
of the fish species was provided in accordance to the descriptions in
Kottelat and Freyhof (2007), Movchan (2011). The number of rays was
counted for each fin (D1 – first dorsal fin, D2 – second dorsal fin, С –
caudal fin, A – anal fin, P – pectoral fins and V – ventral fins), with the
hard spines and soft rays counted separately (spines marked with Roman
numerals, soft rays with Arabian numbers).

Results
The single fish caught was positively identified as a female Chinese sleeper
(Figure 2). The individual has now been deposited in the Ichthyological
collection of the Natural History Museum of the National Academy of
Sciences of Ukraine in Kyiv (the catalogue accession #10388).

Characteristics
Sex = female,
TL = 100 mm, SL = 80 mm, Head length = 30 mm, Body width = 30 mm.
Fins: D1 VII; D2 II 11; С 12; A II 7; P 19; V I 5
We found no evidence of asymmetry in either the pectoral or ventral
fins. At the time of catching (11.10.2019), the female was full of eggs and
the gonads were at the fourth stage of development. There was evidence of
body deformation due to overfilling with eggs (Figure 2).
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Figure 2. Image of the Chinese sleeper caught in the Gulf of Yahorlyk, Black Sea.(A) lateral
view, (B) dorsal view and (C) ventral view; scale: 50 mm. Photographs by Yuriy Kvach.

Discussion
The occurrence of Chinese sleeper in the Gulf of Yahorlyk is the first
record of the species in Black Sea open waters, the species having been
previously registered only in freshwater stretches of the Dnieper Estuary
and the Danube delta (Kvach 2012; Kvach et al. 2016). The Gulf of
Yahorlyk is close to the Dnieper Estuary and, as such, the current finding
possibly represents an individual from the Dnieper River basin population,
which spreads from north to south via the Central Invasion Corridor
(Figure 3). Because whole the water body is a part of the natural protected
zone (Black Sea Biosphere Reserve), we consider the direct introduction
with human vector (aquarium release/bait fish) highly unlikely. Taking
into account that only a single fish was captured, the further monitoring
yet has to confirm presence/absence of an established population in the
brackish water. Notably, no Chinese sleeper was confirmed in the
concurrent monitoring of the fish fauna in the Gulf of Yahorlyk (a fyke-nets
installed overnight for 12 hours; P. Tkachenko unpublished data).
The Chinese sleeper is a typical inhabitant of lentic waters, such as
ponds, small lakes and canals (Bogutskaya and Naseka 2002; Kottelat and
Freyhof 2007), thus its presence in sea waters is not typical. The only stable
population previously reported from sea waters is that in the Gulf of Finland,
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Figure 3. The finding localities of the Chinese sleeper in Ukraine. Black spots – registrations
according to Kutsokon (2017) updated by the data of Didenko and Gurbyk (2016), Kvach et al.
(2020); red star – current registration.

in the Russian/Finish Baltic Sea (Haahti and Kangas 2004; Popov 2014).
Note, however, that the Gulf of Finland, and especially its eastern part,
so-called Neva Estuary, is freshwater, with salinity range 0.07–0.2‰
(Golubkov 2009), and differs considerably from the brackish waters of the
Ukrainian Black Sea, where salinity ranged between 15–18‰, depending
on the season. The species’ resistance to salinity has previously been
recorded in the literature, with Karedin (1966) reporting findings of
Chinese sleeper in the brackish waters of Far-Eastern Russia, and Elovenko
(1981) hypothesising that the fish is able to survive in brackish waters for
short periods following riverine inflow during the spring floods. According
to Bogutskaya and Naseka (2002), presence of Chinese sleeper in northern
Sakhalin was the result of its introduction via the Tartar Gulf, Sea of Japan,
during the spring floods (probably alongside ice flows). The present finding
is about 100 km along the coast line from the next nearest site of Chinese
sleeper occurrence (Dnieper Estuary; see Kvach et al. 2016); thus, it is
possible that the fish was carried with riverine inflow during the spring
floods. As the fish was caught in autumn, this would imply that the species
survived in mesohaline waters throughout the summer. Except of spring
flood, the autumn outflow of freshwater caused by intensive wind, could be
a reason of the appearance of this fish in the mesohaline waters. This
outflow is a cause of appearance in the gulf of many other freshwater fish
during the autumn period (Tkachenko 2001).
The spread of freshwater invasive fishes between estuaries of the Black
Sea rivers has previously been described by a number of authors. In
Ukraine, the invasive pumpkinseed (Lepomis gibbosus L., 1758) was first
recorded in the Danube delta, but has since invaded the rivers Dniester and
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Dnieper by moving from south to north-east (Afanasyev et al. 2017).
Notably, pumpkinseed was registered in the Gulf of Yahorlyk in 1992–
1994, before its introduction into the Dnieper Estuary (Pinchuk and
Tkachenko 1996). Likewise, the Prussian carp (Carassius gibelio Bloch,
1782) was registered in the Gulf of Odessa, Black Sea (Kvach 2015) and has
now been found in coastal waters off Snake Island, which are fed by
riverine inflow (Snigirov et al. 2020). In all these cases the freshwater fish
did not establish stable populations in the Black Sea and boat transport still
cannot be excluded as a vector for the between-estuary movements. Based
on the sequence of the findings, however, it was hypothesized that (at least
short-time) tolerance of these species to the sea water make the natural
spread between river deltas possible (Pinchuk and Tkachenko 1996). Based
on our finding, we can hypothesise the same for the Chinese sleeper. If
confirmed, it is highly likely that the Chinese sleeper would invade small
rivers in southern Ukraine in the near future.
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