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Abstract

In the study, the registration of the Korean rockfish, Sebastes schlegelii Hilgendorf,
1880 (Actinopterygii: Scorpaeniformes: Sebastidae) is described for a blackish estuary
of the North-Western Black Sea, Ukraine. Two individuals are found in the Sukhyi
Lyman, which is already known as a hot spot for biological invasions. The further
spread of the Korean rockfish in the Black Sea is discussed.

Key words: Far-Eastern biota, Asian fish, Sukhyi Lyman, Ukraine, non-native
species, new record

Introduction

The introduction of non-indigenous biota, as well as extinction of native
species, have strong negative impact on biodiversity and ecosystem functions
(Ricciardi and Rasmussen 1998; Mack et al. 2000; Clavero and Garcia-
Berthou 2005). This includes also the introduction of fishes, which are well
documented in the Global Invasive Species Database of the [IUCN (Lowe et al.
2000). On the other hand, many non-native species with documented impacts
in circumscribed ecosystems of local interest were not included into the list
(Kulhanek et al. 2011; Vilizzi et al. 2021).

The introduction of predatory invasive fishes needs special attention for
developing risk assessment, control and eradication strategies, because it is
one of the main causes of decline of local fish diversity and extirpations of
species worldwide, with adverse effects cascading on food webs and scaling
up to entire ecosystems (Pelicice and Agostinho 2009; Bezerra et al. 2017;
Sharpe et al. 2017). Fish invaders could induce detrimental effects on local
prey populations (Alexander et al. 2014; DeRoy et al. 2020). Also, to
effectively compete with local predators, introduced fishes can often induce
changes in the structure of the invaded systems (Latini and Petrere 2004;
Weis 2011; DeRoy et al. 2020).
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The list of incidentally introduced fishes in the Ukrainian waters consists
of 10 species, but excluding the unsuccessfully introduced/data deficient
fish species with accidental finding, only two marine species are confirmed
(Kvach and Kutsokon 2017). Specifically, two gobiids, Gammogobius steinitzi
(Bath, 1971) and Tridentiger trigonocephalus (Gill, 1859), recorded in the
western Crimea (Boltachev and Karpova 2012; Kovtun and Manilo 2013).
Both registered species are small-sized benthivorous gobiid fish, but no
population of predatory alien fish species were confirmed.

The Korean rockfish, Sebastes schlegelii Hilgendorf, 1880 (Actinopterygii:
Scorpaeniformes: Sebastidae) is a scorpion fish, inhabiting Far-Eastern
Asian marine waters around the Japanese Archipelago, Korean Peninsula
and Northern China (Masuda et al. 1984; Kim et al. 2005). This is a
commercially important fish species which catches decreased in its natural
range in Asia in the last several decades (Hutchings and Reynolds 2004;
Chin et al. 2013). This is also a species commonly used in mariculture through
offshore cage culture techniques, with developed breeding technologies
(Lee et al. 1993; Choi et al. 2010).

In the Black Sea the Korean rockfish was first recorded near the western
Crimea in 2013, reported as the Mediterranean species dogtooth grouper
Epinephelus caninus (Valenciennes, 1834) (Boltachev and Karpova 2013).
Later, the species was correctly identified, with the new finding registrations
near eastern Crimean and Caucasian coasts, since 2019 (Karpova et al.
2021). Since 2022, it was registered in the southern Black Sea near Turkish
coasts, both in eastern and western parts (Bilecenoglu et al. 2023; Yaglioglu
et al. 2023). In 2022, this species was first recorded in the western Black Sea
near the Bulgaria coasts (Ivanova et al. 2024), but it was never observed in
the North-Western Black Sea along the Ukrainian coasts.

Materials and methods

In 2023, visual observations of the angler catches were provided seasonally
in the area of the Marine Port of Chornomorsk, Black Sea, Ukraine. The
port is places in the Sukhyi Lyman, which is an estuary established by the
interfluence of two rivers, the Dalnyk and Akkarzhanka, artificially transformed
to a sea bay with the construction of the seaport in 1957 (Starushenko and
Bushuyev 2001).

Atypical fishes for the estuary were observed in October 2023 in two
localities: 46°19'10"N; 30°39'32"E and 46°19'26"N; 30°39'21"E (Figure 1).
The fish specimens were caught using a hook and rode. Two fish individuals
were photographed, measured (total length, TL, cm) and weighted (weight,
W, g). Dorsal fin spines and rays, pectoral fin rays, anal fin spines and rays,
pelvic fin spines and rays, and pored lateral line scales were counted due to
Pravdin (1966).
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Figure 1. The map of the sampling places of the Korean rockfish (Sebastes schlegelii) in the
Sukhyi Lyman (upper left part, red circles) and in the Black Sea (red circles with the years of
first findings; see Table 1). Question marks are finding due to unconfirmed information from
the anglers.

Results

Two fish individuals were identified as the Korean rockfish, Sebastes
schlegelii (Figure 2). The sizes of the fish (TL, cm) were 20 and 26, but the
weight (W, g) was 225 and 279. By unconfirmed information from the
angler, the same fish were caught in the close part of the Black Sea in near
the village of Lymanka, Marina Sauvignon (46°20"36"N; 30°42'08"E) and
the City of Chornomorsk (46°17'18"N; 30°39'50"E).

The sampled individuals are characterised by dark grey coloration with
small darker spots (see Figure 2). Head covered with scales, three lachrymal,
nasal, preocular, postocular, tympanic, parietal, and five preopercular spines
present. Dorsal fin XIII-13, pectoral fin 17, anal fin III-8, pelvic fin I-5,
caudal fin 15, pored lateral line scales 47.

Discussion

This study reported the first registration of the Korean rockfish (S. schlegelii)
in the North-Western Black Sea. This finding highlights the further spread
of the fish species along the Black Sea coasts. Except of the Black Sea, the case
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Figure 2. Photographs of the Korean rockfish (Sebastes schlegelii) from the Sukhyi Lyman,
Black Sea (Photos by R. Stavniychuk)

of introduction of the Korean rockfish is known from the Dutch coastal
waters, North Sea, where it was first reported in 2009 (Kai and Soes 2009),
but no later finding in the European waters, except of the Black Sea, were
registered. The presence of the established population in the Black Sea,
hypothesized by Karpova et al. (2021), was not supported in later publication
(Manilo 2021). On the contrary, since the first finding near Crimea in 2013,
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Table 1. Findings of the Korean rockfish (Sebastes schlegeli) in European and West Asian waters.

Country
Netherlands

Ukraine
Ukraine
Ukraine
Ukraine
Russia
Turkey
Bulgaria
Turkey
Turkey
Turkey
Turkey
Turkey
Bulgaria

Ukraine

Locality Coordinates Year Reference
Oosterschelde, North Sea 531:53 43,'2178 53,2:\1 2008 Kai and Soes 2009
Cape Aya, Crimea, northern Black Sea 434:32 69,’51463890,,%\1 2013 Boltachev and Karpova 2013
Kacha, Crimea, northern Black Sea ggzg;l,ﬁg?; 2019 Karpova et al. 2021
Balaklava, Crimea, northern Black Sea ggj’gig‘;g’g 2019 Karpova et al. 2021
Cape Meganom, Crimea, northern Black Sea gg:éggigl,g 2019 Karpova et al. 2021
Cape Bolshoy Utrish, eastern Black Sea 43470;4252’,5;‘755"}\];’ 2019 Karpova et al. 2021
Akgakoca, Diizce, southern Black Sea 2112?)22222"?]\31 2022 Yaglioglu et al. 2023
Varna, western Black Sea ;3;151533?)‘,',1; 22%2223_ Ivanova et al. 2024
Ordu/Unye, southern Black Sea ‘3“72(2)3%2;',1; 2023 Bilecenoglu et al. 2023
Giresun, southern Black Sea gggg&gg‘g 2023 Bilecenoglu et al. 2023
Persembe/Okgulu, southern Black Sea 43“7222',585',?; 2023 Bilecenoglu et al. 2023
Ordu/Fatsa, southern Black Sea ‘;17223)325;""1}\31 2023 Bilecenoglu et al. 2023
Gideros, southern Black Sea g;gigég,g 2023 Bilecenoglu et al. 2023
Kiten, western Black Sea gizﬁ"ézgtg 2023 Ivanova et al. 2024
Sl g ‘;%139922611; 2023 it Sy
North-Western Black Sea 4;60001399"13(;’:,1;, 2023 Current study

this species settled the rocky habitats along the South and Eastern Crimean
coasts (2019), Caucasus (2019), Turkey and Bulgaria (2022-2023) (Karpova
et al. 2021; Bilecenoglu et al. 2023; Yaglioglu et al. 2023; Ivanova et al.
2024; Table 1).

The Sukhyi Lyman is only estuary in the south-western Ukraine region,
where the Korean rockfish was registered. This water body is recently
registered as a hot spot of neobiota. Thus, the freshwater centrarchid, the
pumpkinseed (Lepomis gibbosus (L., 1758)) is registered here since 1999
(Khutornoi et al. 2023). The Oriental river prawn (Macrobrachium nipponense
(De Haan, 1849)) is registered here since 2020 (Bushuiev et al. 2023). Two
Altanto-Mediterranean fishes, which spread their ranges from the South to
the North part of the Black Sea, i.e. peacock blenny, Salaria pavo (Risso,
1810) and Bucchich’s goby (Gobius bucchichi Steindachner, 1870), were
registered here recently (Khutornoy 2021; Khutornoi et al. 2023). The
possible source of the neobiota is the marine port of Chornomorsk, placed
in the estuary, which is common trend for all sea port in the Black Sea
region (Vinogradov et al. 2018; Khutornoi et al. 2023). In general, marine
ports are good known “hubs” for biological invasions, because the maritime
traffic plays an important role in the geographic spread of numerous aquatic
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alien species (Lodge et al. 2016; Bullock et al. 2018). Another possible
vector of the biological invasions in port regions is recreational fishing and
commercial aquaculture (Khutornoi et al. 2023).

The Korean rockfish is known as predatory species, feeding with mainly
bony fishes, echinoderms, crustaceans (Kang et al. 2023). Among the predatory
alien fish species, only three were registered in the Ukrainian part of the
Black Sea, e.g. blue whiting (Micromesistius poutassou (Risso, 1827)), red
barracuda (Sphyraena pinguis (Glnther, 1874)) and greater amberjack
(Seriola dumerili (Risso, 1810)) (Kvach and Kutsokon 2017; Snigirov et al.
2020). But, all of them were considered as incidental finding, which have
not led to established populations. Our registration is the confirmation of
the further spread of the Korean rockfish along the western coasts of the
Black Sea. At this moment, no established populations of this fish were
confirmed in the Black Sea, but near the Turkish and Bulgaria coasts the
rapid findings were provided in 2022 in 2023 (Bilecenoglu et al. 2023;
Yaglioglu et al. 2023; Ivanova et al. 2024).

The numerous findings of the Korean rockfish of different size, registered
near the Crimean and Bulgarian coasts, support the numerous introductions
(Karpova et al. 2021; Ivanova et al. 2024). The possible ways of this are the
ship ballast waters, as well as mariculture of the giant oyster (Magallana
gigas (Thunberg, 1793)) (Mitov et al. 2020; Bilecenoglu et al. 2023;
Yaglioglu et al. 2023). This bivalve was first introduced to the Crimean
coasts of the Black Sea in 1980 for maricultural purposes, and in 2001-
2003 started to be cultivated on the Romanian coasts (Zolotarev 1996;
Zaharia and Crivat 2017). In recent decade the commercial demand on
oysters, as well as oyster farms, increase in Ukraine (Chetveryk and Kravchuk
2020). The current development of the oyster mariculture in Ukraine could
be one of the possible vectors of the Korean rockfish introduction in the
northern Black Sea region.

The Korean rockfish can survive wide range of water temperatures 5-28 °C
and the potential climate changes could induce impacts on the species
spread (Chen et al. 2021). This fish is ovoviviparous, and its larvae and
juveniles can be found in association with drifting seaweed (Breder and
Rosen 1966; Zhang et al. 2014; Xi et al. 2017). Recently, macrophytes show
anomaly development in the North-Western Black Sea, especially near
Ukrainian coasts (Minicheva et al. 2018). The drift of macrophytes along
the coasts could facilitate the spread of larvae and juveniles of the Korean
rockfish. This might be another factor contributing to the spread of the
species in the Black Sea.

The North-Western Black Sea is characterised by low salinity and strong
influence of large European rivers, such as Danube, Dnipro and Dniester.
Nevertheless, the findings of non-indigenous marine fish are known here
(e.g., the greater amberjack S. dumerili; Snigirov et al. 2020; Luzhniak et al.
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2020). Taking into account the more numerous registrations of the Korean
rockfish in the Black Sea, and the longer age of the invasion (since 2013),
this species has more perspective to establish a stable population, which
confirmation needs further surveys.
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