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ABSTRACT

The aim of the present paper is to compile a list of the invasive alien species on the
Black Sea coast of Georgia. The results have been received from an assessment of data
collected from different sources. According to recent data, the greatest number of species
(36%) has arrived into the Black Sea from the Mediterranean as a consequence of expanding
the natural range or coming through the ballast waters. This proportion has increased with the
rising water temperatures of the upper layer. Only a few of these species have become
abundant and almost none have reached other seas of the Ponto-Caspian. Among these species
are the representatives of micro-, phyto- and zooplankton, demersal plankton, macrophytes,
zoobenthos and fish.

RESUME: Les espéces exotiques envahissantes de la cote de la mer Noire en
Géorgie.

Le but du présent document est de compiler une liste des espéces exotiques
envahissantes sur la cote de la mer Noire en Géorgie. Les résultats proviennent d’une
évaluation des données agrégées a partir d’un réseau de différentes sources. Selon des données
récentes, le plus grand nombre d’espéces (36%) est arrivé dans la mer Noire depuis la
Méditerranée a la suite de I’expansion naturelle de I’aire de répartition ou en passant par les
eaux de ballast. Cette proportion ne cesse d’augmenter avec la hausse des températures de
I’eau de la couche supérieure. Seules quelques-unes de ces especes sont devenues abondantes
et presque aucune n’a atteint les autres mers du Ponto-Caspien. Parmi ces espéces figurent les
représentants du micro-, du phyto et du zooplancton, du plancton démersal, des macrophytes,
du zoobenthos et des poissons.

REZUMAT: Specii alohtone invasive de pe coasta Marii Negre a Georgiei.

Scopul prezentei lucrari este de a compila o listd a speciilor exotice invazive de pe
coasta Marii Negre din Georgia. Rezultatele provin dintr-o evaluare a datelor obtinute dintr-o
retea de surse diferite. Conform datelor recente, cel mai mare numar de specii (36%) a ajuns in
Marea Neagra dinspre Mediterana ca urmare a extinderii ariei naturale sau a aducerii lor in
apele de balast. Aceasta proportie continud sd creascd odatd cu cresterea temperaturii apei din
stratul superior al marii. Doar cateva dintre aceste specii au devenit abundente si aproape
niciuna nu a ajuns in alte mari Ponto-Caspice. Printre aceste specii se numéra reprezentantii
micro, fito si zooplanctonului, planctonului demersal, a macrofitelor, zoobentosului si pestilor.
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INTRODUCTION

Invasive alien species (IAS) are one of the great problems of the modern times
(Curtean-Banaduc and Banaduc, 2008; Skolka and Preda, 2010; Yankova et al., 2013;
European Comission, 2016; Anastasiu et al., 2017; Prots and Simpson, 2011; Kohsnud et al.,
2013; Popova and Zlatanova, 2017; Radkhah and Eagderi, 2020; Hiz and Aki, 2014; Ghasemi
et al., 2014). The increasing number of alien species in the Black Sea since 2000 seems to be
related to the climate change as it presumably is connected with a parallel increase in water
temperature (Shalovenkov, 2020).

Reliable scientific information and data about the changes in the distribution and
abundance of alien species in the Mediterranean and the Black Sea are essential for
understanding their ecological and economic impacts, and influence on human health
(Oztiirk, 2021).

Many alien species are transported daily, around the world (Carlton et al., 1996). The
number of alien species in the Black Sea has continually increased (Boltachev and Karpova,
2014). Zaitsev and Mamaev (1997) described 26 alien species from the Black Sea.
Subsequently, Zaitsev and Oztiirk (2001) recorded that 59 species of alien marine organisms
live in the Black Sea, and yet only a few species, such as the sea snail Rapana venosa and the
comb jelly Mnemiopsis leidye, have been well studied in terms of their impact on fisheries
(Oztiirk, 2021). Other surveys indicated the presence of 156 alien species in the Black Sea,
with most of these species coming from the Mediterranean (Shiganova and Oztiirk, 2009). The
Advisory Group on Conservation of Biological Diversity at the Commission for the Protection
of the Black Sea Against Pollution (BSC) has monitored for more than 10 years the appearance
of new species in the sea and created a register of alien organisms, which includes 365 marine,
brackish, and freshwater species from fungi and unicellular algae to mammals (Aleksandrov et
al., 2013). More recently, the intensity of invasion has significantly increased. Especially,
since the second half of the twentieth century, a huge number of marine and brackish-water
species has been transported daily by ships to the areas of its ports (Shiganova, 2010;
Shiganova et al., 2021). According to preliminary estimates, the rate of introduction was about
five IAS per year, and registration of at least 85 alien species was predicted by 2020
(Aleksandrov, 2010; Aleksandrov and Shiganova 2018).

Special studies on IAS in the Black Sea region of Georgia have not been conducted so
far. The purpose of this article is to compile a list of invasive alien species of the Black Sea
coast of Georgia based on the assessment of data collected from various sources.

MATERIAL AND METHODS

The list of alien species occurring over the past few decades on the Black Sea coast of
Georgia has been compiled based on a study of original and published data. In total, more than
30 published sources and unpublished data of Georgian experts were reviewed. The taxonomy
of marine species is presented according to the World Register of Marine Species (WoRMS).

RESULTS AND DISCUSSION

Over the last few decades, a total of 43 alien species have been recorded in the Black
Sea Georgian coast area including phytoplankton (21 species, 49%), zooplankton (two
mesozooplankton and two gelatinous/ctenophora species), macrozoobenthos (nine species) and
fish (nine species) (Fig. 1, Tabs. 1-4).

Overall, this work provides a comprehensive multidimensional (scientific and
bibliometric) view of the invasion of the southeastern Black Sea coast.
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Figure 1: The percentage ratio oft he number of alien species

of different taxonomic groups
on the Black Sea Georgian coast.

The invasive alien phytoplankton species are represented by diatoms and dinophytes in
equal numbers. Some of them are quite rare, but many have become quite common species in
the Black Sea. The species of the genera Chaetoceros, Gymnodinium, Prorocentrum,
Rhizosolenia, and Thalassiosira are quite common on the Georgian coast (Tab. 1a, b).

Table 1a: Non-native species of phytoplankton in the Black Sea Georgian coast.

Class

Species

AR Rl A B

10.

Bacillariophyceae

Cerataulina bergonii Ostenfeld, 1903
Cerataulina pelagica (Cleve) (Hendey, 1937)

Chaetoceros danicus Cleve, 1889

Chaetoceros diversus Cleve 1873

Chaetoceros socialis H. S. Lauder, 1864

Lauderia pumila Castracane, 1886
(Detonula pumila Gran, 1900)

Thalassiothrix mediterranea var. Pacifica Cupp, 1943
(Lioloma pacificum (Cupp) Hasle, 1996)

Rhizosolenia calcar-avis (Schultze 1858) B. G. Sundstrém, 1986
(Pseudosolenia calcar-avis (Schultze) Sundstrom, 1986)

Rhizosolenia setigera Brightwell, 1858

Thalassiosira nordenskioeldii Cleve, 1873

Leptocylindrus danicus Cleve, 1889
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Table 1b: Non-native species of phytoplankton in the Black Sea Georgian coast.

Class Species
1 Akashiwo sanguinea (K. Hirasaka) G. Hansen and Moestrup, 2000
' (Gymnodinium sangineum Hirasaka, 1924)
12 Archaeperidinium minutum (Kofoid) Jargensen, 1912
' (Protoperidinium minutum (Kofoid) Loeblich 111, 1970)
13 Polykrikos geminatus (Schitt) D. Qiu and S. Lin, 2013
' (Cochlodinium geminatum (Schdtt) Schiitt, 1896)
14. Gymnodinium radiatum Kofoid and Swezy, 1921
15. Gymnodinium stellatum Hul-burt, 1957
16. | Dinophyceae Gymnodinium uberrimum (G. J. Allman) Kofoid and Swezy, 1921
Octactis speculum (Ehrenberg) F. H. Chang, J. M. Grieve and J. E.
17. Sutherland, 2017 (Distephanus speculum f. octonarius
(Ehrenberg) S. Locker and E. Martini)
18. Prorocentrum cordatum (Ostenfeld) J. D. Dodge, 1976
19. Prorocentrum dentatum Stein, 1883
Scrippsiella acuminata (Ehrenberg) Kretschmann, Elbrachter,
20. Zinssmeister, S. Soehner, Kirsch, Kusber and Gottschling, 2015
(Scrippsiella trochoidea (Stein)
21. | Cryptomonadales | Hillea fusiformis (J. Schiller) J. Schiller, 1925

The presented alien species of zooplankton are distributed throughout the Black Sea.
On the Georgian Black Sea coast, they are quite common depending on the season. The
thermophilic species of the edible zooplankton Acartia tonsa and Oithona davisae are
dominant in the coastal waters of Georgia in the summer-autumn periods (Kharytonova et al.,
2021).

Gelatinous plankton plays an important role in the functioning of the Black Sea marine
ecosystems, however in cases of excessive proliferation, this role is negative. Since the 1980s
the two invasive alien ctenophore species have invaded the Black Sea. Mnemiopsis leidyi,
which originates from the Atlantic coast of North and South America, was introduced in 1982
and since then has greatly affected the Black Sea ecosystems (Vinogradov et al., 1989). The
invasion by M. leidyi, was the most pronounced event that caused cascading effects at higher
trophic levels, from a decrease in zooplankton to the collapse of the planktivorous fish and
drastic declines among the large pelagic fish and dolphins. Similar effects occurred at lower
trophic levels, with a decrease in zooplankton leading to an increase in phytoplankton released
from zooplankton grazing pressure, and increases in bacterioplankton, which led to increases
in their predators, zooflagellates, and ciliates (Shiganova et al., 2004, 2019, 2021). In 1992, a
second ctenophore species, originating from the South Atlantic Ocean, Beroe ovata was
reported (Konsulov and Kamburska, 1998). Both species have been released with ballast
waters into the Black Sea (Ghabooli et al., 2011). The B. ovata invasion reduced M. leidyi
populations and the ecosystem began to recover at all trophic levels (Shiganova et al., 2014,
2018).




Transylv. Rev. Syst. Ecol. Res. 24.2 (2022), "The Wetlands Diversity" 87

Table 2: Invasive alien species of phytoplankton in the Black Sea Georgian coast.

Class/Order Species

Mesozooplankton

Hexanauplia/Calanoida | Acartia (Acanthacartia) tonsa Dana, 1849
(Acartia tonsa Dana, 1849)

2. | Hexanauplia/Cyclopoida | Oithona davisae (Ferrari F. D. and Orsi, 1984)

Macrozooplankton

3. | Tentaculata/Lobata Mnemiopsis leidyi (Agassiz, 1865)

4. | Nuda/Beroida Beroe ovata Bruguiére, 1789

Although, the invasive alien species belong to all the taxon and ecological groups, the
benthic IAS prevail in the European seas (Streftaris et al., 2005). In 1978-1979 the bivalve
mollusk A. nadara kagoshimensis which is native to the west Pacific Ocean was recorded for
the first time in Georgia, in the benthos of the Chorokhi River mouth, at depths from five to 20
m. At first, some individuals with sizes of 1-2.5 cm were detected, while afterwards bigger
individuals (6-8 cm) were found. These bivalves were particularly abundant at Anaklia Town,
where the mussel collectors were installed. Currently, this mussel has been widely distributed
in the benthos of the Black Sea of Georgia. According to some authors, the reason of its high
proliferation is connected to its massive shell and hermetic hooking, which helps the mussel to
survive during oxygen deficiency in water (Gogmachadze and Mikashavidze, 2005;
Vadachkoria et al., 2020).

In 1929, the polychaeta Mercierella enigmatica (Ficopomatus enigmaticus) was first
recorded from the brackish Paleostomi Lake in Georgia (Annenkova, 1929). Later, the species
was found in Gelendzhik Bay near Novorossisk. It is believed that Mercierella (Ficopomatus)
originates in the brackish coastal lakes of India (Micu and Micu, 2004). Until the mid-sixties,
it became established in several other brackish and oligohaline locations along the Black Sea
coasts (Zaitsev and Oztiir, 2001).

Vodyanitsky and Morozova-Vodyanitskaya in the autumn of 1949 discovered a large
number of rapana (Rapana venosa) on the Gudauta oyster bank, where, according to their
observations, it produced huge devastation. For the first time, the rapana was discovered by the
VNIRO expedition in the Anapa region of Tuapse, Sochi, Gudauta. At that time there were
known cases of finding a rapana from Batumi to the Kerch Strait (Drapkin, 1953).

Table 3: Alien species of macrozoobentos in the Black Sea Georgian coast.

Phylum Species
Macrozoobentos
Dipolydora quadrilobata (Jacobi, 1883)
Polychaeta Sigambra tentaculata (Treadwell, 1941)

Ficopomatus enigmaticus (Fauvel, 1923)

Mya arenaria Linnaeus, 1758

Mollusca Anadara kagoshimensis (Tokunaga, 1906)

Rapana venosa (Valenciennes, 1846)

Amphibalanus improvisus (Darwin, 1854)

Arthropoda Amphibalanus eburneus (Gould, 1841)

© O NS ~wW N E

Callinectes sapidus (Rathbun, 1896)
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According to the recent revisions, the Black Sea ichthyofauna consists of about 190
species and its diversity increases primarily due to the penetration of fish from the
Mediterranean Sea (Yankova et al., 2013, 2014; Boltachev and Karpova 2014). There are nine
invasive alien fish species in the Georgian waters of the Black Sea. Some authors described the
presence of such species as Sardinella aurita, Sarpa salpa, and Sparus aurata at the beginning
of the last century (Mayorova, 1951; Svetovidov, 1964). These three species are Mediterranean
immigrants which are not considered alien for the Black Sea — it is considered that they extend
their range by natural distribution (*). For the last decade, two species of the family Sparidae,
salema Sarpa salpa and seabream Sparus aurata, have increased considerably their abundance
along the Georgian and Ukrainean Crimean coasts and passed from the category “rarely found
species” to the category “usual species” (Guchmanidze and Boltachev, 2017).

Liza haematocheila is one of the main invaders established, which have the most
dramatic impact on species diversity (Erdogan et al., 2010). The species was intentionally
introduced into the Azov Sea and Black Sea for aquaculture purposes from the Amur River
estuary to the Sea of Japan in 1972-1982 (lvanov et al., 2017). It is quite common in Georgian
waters and of commercial importance.

The first finding of Parablennius incognitus (Bath, 1968) in the Black Sea, according
to Bogorodskii (2006), was made off the coast of Abkhazia in 2001. This species was also
found off the coasts of Turkey and in the Kerch Strait (Vasil’eva, 2007; Yankova et al., 2013).

In recent years, a new species for the ichthyofauna of Georgia, Lithognathus
mormyrus, has been described (Guchmanidze and Boltachev, 2017). Lithognathus mormyrus is
widespread and regularly encountered in the Mediterranean Sea, in the eastern Atlantic Ocean
from the Bay of Biscay to the Cape of Good Hope, in the south-west part of the Indian Ocean
to the south of Mozambique, and in the Red Sea (Marine Species Identification Portal, 2015).
In the Black Sea, a specimen of this species was found on the Romanian coast (Stanciu and
llie, 1980), on the Bulgarian coast in the Gulf of Varna (Vasil’eva, 2007).

Table 4: Alien fish species on in the Black Sea Georgian coast.

Order Species

1. Gobius xanthocephalus Heymer and Zander, 1992

2. Gobiiformes Lithognathus mormyrus (Linnaeus, 1758)

3. Morone saxatilis (Walbaum, 1792)

4, Blenniiformes Parablennius incognitus (Bath, 1968)
Planiliza haematocheilus (Temminck and Schlegel, 1845)

5. Mugiliformes (Liza haematocheila Temmnick et Schlegel, 1845 = Mugil
soiuy (Basilewski, 1855)

6. Gobiiformes Pomatoschistus bathi Miller, 1982

7. Pomatoschistus bathi Miller, 1982

8. Clupeiformes Sarpa salpa (Linnaeus, 1758)

9. Sparus aurata Linnaeus, 1758

CONCLUSIONS

The list of alien hidrobionts recorded on the Black Sea coast of Georgia until now
includes 43 species. The presented information ensures support to future development of
prevention and control measures to tackle the issues of the invasive alien species in the region.
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