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Abstract: 	 One adult specimen of red-mouthed goby Gobius cruentatus Gmelin, 1789 was found in the coastal wa-
ters of the Black Sea in Bulgaria. The specimen was caught on 23 September 2023 during an underwater 
ichthyological survey near the town of Chernomorets. It represents the first record of this species for the 
western Black Sea coast and for Bulgaria. 
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Introduction
Gobius cruentatus Gmelin, 1789 is a small to mid-
dle-sized goby distributed in the eastern Atlantic, 
occurring from southwest Ireland to Senegal as well 
as in the whole Mediterranean (Miller 1986). The 
main habitat of the species is inshore rocky areas but 
also occurs in sandy substrates with stones and boul-
ders as well as in sea-grass meadows (Miller 1986). 
Gobius cruentatus has been found also in the Anato-
lian coast of the Aegean Sea and the Sea of Marma-
ra (Miller 1986, Bilecenoglu et al. 2002). The first 
record of the species in the Black Sea is along the 
south-eastern coast near Rize and Hopa, Republic of 
Türkiye (Engin et al. 2007). Later, it was also found 
along the coast of the Crimean Peninsula coasts 
near Sevastopol (Boltachev et al. 2009) and near the 
Russian coast of Anapa and Novorossiysk (Prokof-

iev 2016). Recently, G. cruentatus was caught near 
Ordu – Fatsa harbour (Republic of Türkiye), located 
in the middle section of the southern Black Sea re-
gion (Aydin & Bodur 2018). This species has never 
been detected along the Bulgarian and Romanian 
coasts. Thus, the present finding is the first record of 
G. cruentatus on the western coast of the Black Sea, 
which significantly extends the known distribution 
of the species in the Black Sea region. 

The advance of another fish species of Medi-
terranean origin into the Black Sea is part of the so-
called “Mediterranization” phenomenon. It gained 
increasing attention recently because it is a direct 
evidence of the link between climate change and 
the distribution patterns of the thermophilic Medi-
terranean fish. The expansion of G. cruentatus in 
the Pontic area followed the main Black Sea Rim 
Current circulating counterclockwise in a basin-
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wide shelfbreak gyre. This could explain the latest 
appearance of the species along the western Black 
Sea coasts after its penetration through the Bospho-
rus Strait. 

Materials and Methods
One adult male specimen of G. cruentatus, 78.5 
mm Tl (Fig. 1) was caught on 23 September 2023 
along the Bulgarian coast of the Black Sea near the 
town of Chernomorets, GPS coordinates 42.45 N; 
27.64 E (Fig. 2). The specimen was fixed in 4% for-
malin immediately after it was collected and a fin 
clip was stored in absolute ethanol 99.5  %. Later 
the specimen was washed and stored in 70 % etha-
nol and deposited in the Ichthyological Collection 
of the National Museum of Natural History, Sofia 
(Inv. No. BG-NMNHS-ICH-000000001276). It 
was caught in a depth of about 10 m on a sandy sub-
strate with stones and boulders, which corresponds 
well with the typical environmental requirements of 
the species. 

The specimen was measured with an electron-
ic calliper as all measurements were made point-
to-point and recorded to the nearest 0.1 mm. The 
method of counting fin rays and scales as well as all 
methods of measurements generally follow Kottelat 
& Freyhof (2007).

DNA was extracted from fin clip. The DNA 
extraction, amplification of the mitochondrial 
gene cytochrome c oxidase subunit I (COI), PCR 

purification and sequencing follow the protocols 
described in Iglésias et al. (2021). Sequence was 
visually checked and manually aligned using the 
software Chromas v2.6.4 and Bioedit v7.2.6.1. Re-
sulting sequence included a total of 664 aligned po-
sitions, and was deposited in GenBank under the 
Accession No. PQ757576. The sequence was com-
pared with published data by BLAST (https://blast.
ncbi.nlm.nih.gov/Blast.cgi).

Results
The collected specimen possessed all the typical 
features for G. cruentatus (Fig. 1): mouth and lips 
red, body brownish with larger dark lateral blotches, 
4-5 pale blotches along the back, cheeks scaled, a to-
tal of 52 lateral scales and well-visible rows of black 
sensory papillae on the sides of the head. All these 
features pointed that it belonged to G. cruentatus. 

The specimen caught by us possesses small 
differences in some of the body proportions com-
pared to the studied material of the same species 
by Prokofiev (2016) and Aydin & Bodur (2018) 
originating from the Black Sea near Anapa (Rus-
sia) and Ordu (Türkiye), respectively (Table 1). It 
has a longer caudal peduncle – lpc in % of Sl is 
21.9 vs. 16.0–20.0; the predorsal distance is long-
er – pD1 in % of Sl is 36.1 vs. 31.5–33.8; the first 
dorsal fin base is shorter – lD1 in % of Sl is 12.3 
vs. 14.0–19.0 and the postorbital distance is longer 
– poO in % of lc is 56.3 vs. 51.2–52.6. It is diffi-

Fig. 1. A. Gobius cruentatus Gmelin, 1789 (78.5 mm 
Tl) caught in the Black Sea near the town of Cherno-
morets: lateral view of the body, live specimen (Inv. 
No. BG-NMNHS-ICH-000000001276). B. Same 
fish, dorsal view of the head.
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cult to explain the obtained differences in the mor-
phology but they are likely a result of variations in 
the measurement approach rather than taxonomic 
issues. Additionally, drawing taxonomic conclu-

sions based on morphological data from only one 
specimen is not enough to make any taxonomic 
conclusion.

Genetic comparison using BLAST based on 

Fig. 2. Map of the locality where Gobius cruentatus was found along the Bulgarian coast of the Black Sea.

Table 1. Body proportions of Gobius cruentatus from the Black Sea and the specimen found near Chernomorets, Bul-
garia. Abbreviations: Tl – Total length. Sl – Standard length. lc – Head length. pD1 – Predorsal distance. pA – Preanal 
distance. lpc – Length of caudal peduncle. lD1 – Length of the first dorsal fin base. lD2 – Length of the second dorsal 
fin base. lA – Length of anal fin base. H – Maximum body depth. h – Least depth of caudal peduncle. prO – Preorbital 
distance. do – Horizontal diameter of eye. poO – Postorbital distance. D1 – Number of rays in first dorsal fin. D2 – 
Number of rays in second dorsal fin. A – Number of rays in anal fin. P – Number of rays in pectoral fins. 

Locality Bulgaria Türkiye Türkiye Russia Russia
Chernomorets Ordu Ordu Anapa Anapa

Source Our data Aydin & Bodur 
(2018)

Aydin & Bodur 
(2018)

Prokofiev  
(2016)

Prokofiev  
(2016)

Sex male male female male female
Tl [mm] 78.5 108.6 112.6 - -
Sl [mm] 65.9 88.8 95.1 130 125

in % of Sl
lc 30.2 27.1 28 30.8 28

pD1 36.1 33.1 33.8 31.5 32
pA 56.2 56.9 61.3 58.5 57.6
lpc 21.9 - - 20 16
lD1 12.3 19 18.6 15 14
lD2 29.4 30.9 29.6 29.6 30.4
lA 22 25.6 26.2 21.5 21.6
H 19.3 21.5 25.1 23.1 20
h 9.9 9 9.1 10.8 11.2

in % of lc
prO 28.1 - - 25.3 25.7
do 27.6 27.1 24.8 20.1 22.9

poO 56.3 51.2 52.6 - -
Meristic characters

D1 VI VI VI VI VI
D2 I+14 I+14 I+14 I+15 I+14
A I+13 I+13 I+13 I+12 I+13
P 20 20 20 21 21

Lateral 
scales 52 52 54 53 52
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COI showed the closest match with published se-
quences of G. cruentatus (difference 0–1.3%), 
while the next most similar were various species of 
the genus Gobius Linnaeus, 1758, differing for at 
least 14%.

Discussion
Although the ichthyofauna of the Bulgarian Black 
Sea coast is comparatively well investigated (Guéor-
guiev et al. 1960, Stoyanov et al. 1963, Prodanov 
et al. 1998, Yankova et al. 2014) there is no data 
about the presence of G. cruentatus. The species is 
not found also by Vassilev et al. (2012) during their 
survey of the Black Sea gobies in Bulgaria. The 
specimen found near Chernomorets is the first and, 
up to now, the only record of this species along the 
western Black Sea coast and Bulgaria. The present 
record represents a significant range extension of G. 
cruentatus in the Black Sea. 

The northward expansion of Mediterranean 
thermophilic species is one of the most detectable bi-
otic responses to climate changes in the region. The 
increasing of the seawater temperature in the area is 
the main driving factor for this expansion. Accord-
ing to Gus’kov et al. (2022), a total of 25 new spe-
cies of fish have been discovered in the Black Sea 
since 2014. They are predominantly Mediterranean 
immigrants and many of them are of the family Go-
biidae, including G. cruentatus. It would be interest-
ing whether the species will be discovered in new 
areas along the Bulgarian coast shortly and whether 
it will be able to establish a permanent population in 
the region.

Genetically, the Bulgarian specimen shared 
the same haplotype with specimens from northern 
Adriatic Sea in Croatia and southern Mediterranean 
Sea in France (Iglésias et al. 2016, 2021); the maxi-
mum divergence did not exceed 1.3% (unpublished 
sequence JF935263, Italy, locality unspecified). The 
observed range of genetic variability is fully con-
gruent with the results of Čekovská et al. (2020) for 
this species based on another mitochondrial DNA 
marker, cytochrome b, and unambiguously confirm 
the morphological identification; any other species 
of the genus Gobius differs for at least 14 %. In gen-
eral, the intraspecific variability of mitochondrial 
DNA markers in the genus Gobius is always several 
times higher than the maximum intraspecific vari-
ability (Iglésias et al. 2016, 2021, Čekovská et al. 
2020, 2023).
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