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Abstract

Two new fish species were recorded while monitoring the fish fauna of Sukhyi Lyman (or Sukhyi Estuary), an estuary in the north-
western Black Sea (Ukraine) close to the marine port of Chornomorsk. A single pumpkinseed, Lepomis gibbosus (Linnaeus, 1758),
was observed in May 1999, followed by numerous observations in May 2021, while a single peacock blenny, Salaria pavo (Risso,
1810), was photographed during snorkeling observations in September 2021. The estuary is a known hub for invasive alien species
and other neobionts due to the presence of the marine port. The new population of pumpkinseed, a North American invasive spe-
cies, in the estuary represents the next stage in the species’ ongoing expansion along the Ukrainian Black Sea coast. Likewise, the
appearance of the peacock blenny represents the latest stage in the “Mediterranization” of the Black Sea, a process that has been

ongoing over the last several thousand years.
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Introduction

Alien species often represent a large fraction of the spe-
cies in aquatic ecosystems, with fish overrepresented
among such aquatic invaders (Strayer 2010). Such bio-
logical invasions have the potential to cause ecological
changes negatively affecting both biodiversity and eco-
system state (Bax et al. 2003; Chan and Briski 2017).
Many of these aquatic species have been introduced
either accidentally, alongside commercial stocks, or in
shipping ballast water (Panov et al. 2009).

Natural range extension is one of the main mecha-
nisms controlling evolutionary diversification and main-
tenance of biodiversity (Parmesan and Yohe 2003). His-
torically, such processes were naturally controlled (e.g.,
by climatic or physical barriers); hence, long-distance
expansion for many aquatic species usually took a very

long time (Alexandrov et al. 2007; Polacik et al. 2008). In
the modern period, however, human-mediated dispersal,
e.g., by attachment to vessel bottoms or transport in bal-
last waters or tank sediments (Ricciardi 2006; Hanfling et
al. 2011; Gruszka et al. 2013; Cupak et al. 2014; Ojaveer
et al. 2002, 2017), has played an important role in the
geographic spread of numerous aquatic invasive species
(Lodge et al. 2016; Bullock et al. 2018).

In Ukraine, the list of non-indigenous fish fauna consists
of 27 species (Kvach and Kutsokon 2017). Note that this
does not include the so-called neolimnetic group or Medi-
terranean species, which are not considered non-indigenous
to Ukraine as the border between their native and expanded
ranges remains unclear (Kvach and Kutsokon 2017). The
Sukhyi Lyman (or Sukhyi Estuary), an open water body sit-
uated in the northwestern Black Sea, was originally an estu-
ary established by the interfluence of two rivers, the Dalnyk
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and Akkarzhanka (Starushenko and Bushuyev 2001). When
the Port of Chornomorsk was built in 1957, the estuary was
connected to the sea via a 14-m deep navigation canal. At
present, the water body is classified as an anthropogenically
transformed landform, with its lower part established as a
sea bay with the middle and upper parts now oligohaline
(Starushenko and Bushuyev 2001; Zaitsev et al. 2006). The
salinity of the lower part ranges between 14%o and 16%o,
which is almost equal to that in the adjacent sea.

Recent studies have confirmed up to 58 fish species in
the Sukhyi Lyman (Vinogradov and Khutornoy 2013),
thanks in large part to the wide range of habitats in the estu-
ary watershed. The presence of the seaport, however, acts
as a potential hub for invasive species and, consequently,
the waters of the Sukhyi Lyman have been regularly mon-
itored for any change in the local fish fauna since the early
2000s. Here, we present new data on the discovery of two
new fish species in the Sukhyi Lyman watershed.

Materials and methods

Fish fauna monitoring at Sukhyi Lyman has taken place
regularly over the last two decades. At the same time, data
is gathered on bottom-dwelling fauna via snorkeling ob-
servations. The snorkeling observations take place at a
depth of 0.4 m at a site (46.332944°N, 30.661555°E) in
the lower part of the estuary. The fish individuals are pho-
tographed under natural lighting using an Olympus digital

camera. When possible, the fish were caught by a hand
with a dipnet. In addition, the catches of both anglers and
commercial fishers have been examined in the upper part
of the estuary (46.392579°N, 30.632233°E) since 2019. A
total of 15 fish individuals from the commercial catches
were measured: the standard (SL, mm) and total (TL, mm)
lengths were indicated. The standard deviation was cal-
culated for mean parameters. Species are identified using
the keys provided in Zander (1986) and Movchan (2011),
with the taxonomic position, scientific name, and vernacu-
lar names provided by FishBase (Froese and Pauly 2023).
The water salinity in the estuary was measured in the Hy-
drochemical Laboratory of the Institute of Marine Biology
of the National Academy of Sciences (NAS) of Ukraine.

Results

In May 1999, a single pumpkinseed, Lepomis gibbosus
(Linnaeus, 1758) (Centrarchiformes: Centrarchidae), was
observed in the lower part of the estuary (46.332944°N,
30.661555°E) during snorkeling observations and caught
by a dipnet. The individual was identified as a male (SL =
62 mm, TL = 75 mm). The salinity at the site was 17%o—
18%o (see Fig. 1). By May 2021, numerous observations
were being recorded in angling and fisheries catches in the
upper part of the estuary (46.392579°N, 30.632233°E),
where the salinity was 2.2%0—3.0%o (Fig. 2). The fish SL
varied within 98—143 mm (129.6 £ 12.4 mm), while its

Figure 1. Map of the study area. Red circles are the sampling sites. The salinity parameters (S, %o) are marked for the lower, central,

and upper parts of the estuary.



Acta Ichthyologica et Piscatoria 53, 2023, 157-162

159

TL within 119-170 mm (152.3 &+ 13.6 mm). In September
2021, a single peacock blenny, Salaria pavo (Risso, 1810)
(Blenniiformes: Blenniidae), was photographed in mussel
beds on the rocky bottom of the lower part of the estuary
(46.332944°N, 30.661555°E) during snorkeling observa-
tions. The fish was easily identifiable due to the presence
of a high leather crest on the top of the head, which ex-
tended from the edge of the eyes to the origin of the dor-
sal fin (Fig. 3). The individual was identified as a mature
male (by well-developed leather crest), but the exact size
of the individual could not be identified on photographs.

Discussion

Our data confirm the presence of two new species, the
pumpkinseed and peacock blenny, in the Sukhyi Lyman.
The pumpkinseed is a North American freshwater cen-
trarchid, currently classified as an invasive alien species
of European Union Concern (European Commission
2019). Its presence in Ukrainian waters suggests either
range extension through introduction as a “hitchhiker”,
either with commercially important fishes or through
natural spread via coastal waters (Diripasko et al. 2008;
Afanasyev et al. 2017; Kvach and Kutsokon 2017). The
subsequent catching of multiple fish in the upper part of
the estuary confirms the presence of an established pop-
ulation in the water body. Consequently, its original find-

Figure 2. Pumpkinseed (Lepomis gibbosus) caught in the

Sukhyi Lyman. (A) An individual caught while snorkeling
(Photo: M. Son); (B) Individuals caught with a net by commer-
cial fishers (Photo: Y. Kvach).

ing in the lower part of the Sukhyi Lyman was most likely
an individual spreading from the upper part to the sea.
Nine blennid species (Actinopterygii: Blenniidae) have
previously been confirmed in Ukrainian Black Sea waters
(Movchan 2011). The peacock blenny, a Mediterranean
marine species (Zander 1986), is rarely recorded in the
northwestern Black Sea, having only previously been re-
corded near Cape Tarkhankut and Snake Island (Boltachev
and Karpova 2017; Snigirov et al. 2012, 2020). Conse-
quently, our discovery in the Sukhyi Lyman is just the third
confirmed case of this species in the northwestern Black
Sea. Our finding likely represents an example of the ongo-
ing expansion of Atlanto—Mediterranean blennids into the
northwestern Black Sea. The first examples of this expan-

Figure 3. Male peacock blenny (Salaria pavo) observed by a

scuba diver in the Sukhyi Lyman, with views from different an-
gles (Photo: M. Son).
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sion were recorded in 1998, when two new blenniid species
were recorded in the Gulf of Odessa, i.¢., the sphinx blenny,
Aidablennius sphynx (Valenciennes, 1836), and Zvonimir’s
blenny, Parablennius zvonimiri (Kolombatovic, 1892) (see
Khutornoy 1998). In 2019, Montagu’s blenny, Corypho-
blennius galerita (Linnaeus, 1758), was also recorded in
the same region (Khutornoy and Kvach 2019).

The presence of the freshwater species, the pumpkinseed
(L. gibbosus) in the mesohaline estuary is non-typical for
this species, but this is not its first record in the brackish wa-
ters. Thus, the sporadic findings of this species are known
from the Gulf of Odessa (the salinity of 16%0—17%o), gulfs
of Yahorlyk and Tendra (up to 18%o) (Shcherbukha 1982;
Tkachenko and Khutornoy 2001). The juveniles of this fish
are characterized by relatively high tolerance to the natural
marine water (Venancio et al. 2019). The other fish species
discovered, the peacock blenny (S. pavo), is a typical ma-
rine species inhabiting mainly intertidal rocky shores of the
Mediterranean Sea and cannot be considered a typical estu-
arine fish (Steinitz 1954; Fishelson 1963). Nevertheless, this
fish species is rather tolerant to the low salinity, which prob-
ably originates from its euryhaline ancestors (Plaut 1998).

As one of the largest seaports in the Black Sea, locat-
ed within a large urban agglomeration, and the focus of
both recreational fishing and commercial aquaculture, the
Sukhyi Lyman is a high-risk area for biological pollution.
Severe fragmentation of the estuary by dams and embay-
ments, as well as its natural morphology, has resulted in
the formation of many semi-isolated areas with different
hydrological conditions. As a result, many alien species
with diverse ecological preferences, including fully marine
species, estuarine brackish water species, freshwater spe-
cies and oligohaline Ponto—Caspian relicts, have become
established and/or invasive (Zaitsev et al. 2006; Son 2007,
2008; Krasnovyd et al. 2012; Vinogradov and Khutornoy
2013; Son et al. 2013, 2020; Zhulidov et al. 2021). This
diversity in habitat conditions also provides a diversity of
invasive species pathways, with marine routes, whether
by shipping or naturally through the channel connecting
the estuary to the sea, being the most important. Passage
through the channel is typical for the many mollusk,
worm, and crustacean species now established (Zaitsev et
al. 2006; Son et al. 2013; Zhulidov et al. 2021); however,
fish stocking in the estuary’s desalinated areas and inci-
dental introduction of alien ‘hitchhikers’ alongside these
stocked fish has also had an important impact (Kvach and
Kutsokon 2017; Son et al. 2020). Finally, exotic and Pon-
to—Caspian mollusks have been introduced into small trib-
utaries and the upper parts of the Sukhyi Lyman through
natural dispersal, possibly with the additional help of mi-
gratory waterfowl (Son 2007, 2008). The most recent in-
vasion registered since 2018-2020 is the now established
population of the East Asian river prawn, Macrobrachium

nipponense (De Haan, 1849) (see Bushuiev et al. 2023),
while the Mediterranean Bucchich’s goby, Gobius buc-
chichi Steindachner, 1870, is an example of the previous
inadvertent introduction of a new component into the fish
fauna of the estuary (Khutornoy unpublished").

According to the standardized classification provided in
the Convention on Biological Diversity”™ (Harrower et al.
2017), introduction pathways for non-native species include
fishery in the wild (§ 1.3), contaminant on animals (exclud-
ing parasites and species transported by host and vector) (§
3.4), ship/boat ballast water (§ 4.8), ship/boat hull fouling (§
4.9), interconnected waterways/basins/seas (§ 5.1) and nat-
ural dispersal across borders of invasive alien species that
have been introduced through pathways 1 to 5 (§ 6.1). Re-
cent findings of non-native fishes in the northwestern Black
Sea have been related to a number of these pathways, with
the Chameleon goby, Tridentiger trigonocephalus (Gill,
1859), population near the Crimean coast, for example, be-
ing confirmed as the result of aquaria releases (Kvach and
Kutsokon 2017), while two other species, the pumpkinseed
and the Chinese sleeper, Perccottus glenii (Dybowski, 1877),
were originally introduced due to human activity, but then
spread naturally along river courses and eventually along the
sea coast (Afanasyev et al. 2017; Kvach et al. 2021, 2022).
Our finding of pumpkinseed in the Sukhyi Lyman, there-
fore, represents a continuation of the spread of this invasive
alien species in waterbodies of southern Ukraine.

The second group of neobiota in the northwestern Black
Sea are the Mediterranean and Atlanto-Mediterranid spe-
cies, which have now spread into the northern Black Sea
region (Kvach and Kutsokon 2017). This process, com-
monly termed Mediterranization, began in the early Pleis-
tocene, either during the Earlier Wiirm or Main Wiirm
interstadial seven to 12 thousand years ago (Slastenenko
1956; Flint 1957; Miller 1965; Zaitsev 1998). The previous
findings of Bucchich’s goby (G. bucchichi) and the chest-
nut goby, Chromogobius quadrivittatus (Steindachner,
1863), the latter near the coast north of Sukhyi Lyman (Vi-
nogradov and Khutornoy 2013), were most likely a result
of this process. Our discovery of a peacock blenny in the
estuary represents further evidence of this ongoing process
in the northwestern Black Sea. Note, however, that the
presence of large ports in the region has no doubt support-
ed the natural process of Mediterranization by transporting
neobionts via ship/boat ballast water and/or hull fouling.
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