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ABSTRACT

Trachinotus ovatus (Linnaeus, 1758), commonly known as pompano, is a warm-water carangid
native to the Mediterranean and eastern Atlantic that has recently expanded northward into the
Turkish Straits System and the Black Sea. Here we report the first confirmed record of 7. ovatus from
the southeastern Black Sea, based on a specimen caught off Trabzon coast of the Black Sea in
November 2025 by a local fisherman. The specimen was morphologically identified and genetically
characterized using mitochondrial COX1, Cytb, and 16S rRNA gene regions. COX1 phylogenetic
and haplotype network analyses revealed two strongly divergent mitochondrial groups among
sequences labeled as 7. ovatus in public databases. The Black Sea specimen clustered with available
Mediterranean sequences and differed by only three nucleotide substitutions, whereas Pacific
sequences differed by approximately 70-79 bp, a level of mitochondrial differentiation exceeding
typical intraspecific variation and consistent with recent phylogenetic studies highlighting unresolved
taxonomy within Pacific Trachinotus. For Cytb, comparative sequences were available from the
Atlantic and the Pacific region, but none from the Mediterranean Sea. Within this dataset, the Black
Sea specimen grouped with the available Atlantic references, while Pacific sequences formed a
distant and isolated branch. No reference 16S rRNA sequences of 7. ovatus were available in
GenBank from any geographic region, and the 16S rRNA sequence generated here therefore
represents the first publicly available reference for the species. These data confirm that the Black Sea
specimen originates from the Mediterranean population and likely reflects a climate-driven northward
range expansion. Continued monitoring is essential to determine whether 7. ovatus will establish a
persistent population in the Black Sea under ongoing warming and faunal restructuring.
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OZET

Trachinotus ovatus (Linnaeus, 1758), yaygin adiyla Pompano, Akdeniz ve Dogu Atlantik’e 6zgii bir
karangid tiirti olup, son yillarda Tiirk Bogazlar1 Sistemi lizerinden Karadeniz’e dogru kuzey yonlii bir
yayilim gostermektedir. Bu ¢alisma 7. ovatus’un giineydogu Karadeniz’deki varligina dair ilk kayit
niteligindedir. Kasim 2025’de yerel bir balik¢1 tarafindan Trabzon kiyilarinda yakalanan bireyin
morfolojik ve genetik (COX1, 16S rRNA, Cytb) olarak 7. ovatus oldugu belirlenmistir. COX1
filogenetik ve haplotip ag1 analizleri, genbank veritabaninda 7. ovatus olarak etiketlenen diziler
arasinda gili¢lii bi¢imde ayrigmis iki mitokondriyal grubun varligimi ortaya koymustur. Karadeniz
ornegi, mevcut Akdeniz dizileriyle birlikte kiimelenmis ve bu dizilerden yalnizca ii¢ niikleotid
farklilik gostermistir. Buna karsilik, Pasifik kokenli diziler yaklasik 70—79 bg diizeyinde farklilik
sergilemis olup, bu diizeydeki mitokondriyal ayrigma tipik tiir i¢i varyasyonun {izerinde olup Pasifik
Trachinotus cinsi igerisinde ¢oziimlenmemis taksonomik yapiya isaret eden filogenetik calismalarla
uyumludur. Cytb i¢in genbank veri tabanindaki diziler Atlantik Okyanusu ve Pasifik bolgesinden elde
edilen bireylere ait olup, Akdeniz’e ait herhangi bir referans dizi bulunmamaktadir. Bu veri seti
igerisinde Karadeniz 6rnegi, mevcut Atlantik referans dizileri ile birlikte gruplanirken, Pasifik dizileri
uzak ve izole bir dal olusturmustur. Hali hazirda veritabanlarinda 7. ovatus’a ait 16S rRNA referans
dizisi bulunmadigindan dolay1 bu ¢alismada tiretilen 16S rRNA dizisi tiir i¢in ilk referans niteligini
tagtmaktadir. Tiim bulgular, Karadeniz 6rneginin Akdeniz populasyonuna ait oldugunu dogrulamakta
ve tiirlin iklim degisikligiyle iliskili dogal bir kuzey yonlii yayilimi temsil ettigini diistindiirmektedir.
Fauna degisimi ve kiiresel 1sinma 1s18inda, 7. ovatus’un Karadeniz’de kalic1 bir popiilasyon olusturup
olusturmayacagini belirlemek i¢in siirekli izleme ¢aligmalarinin yapilmasi elzemdir.

Anahtar sozciikler: Yabanci tiir, Yayilim, Barkodlama, Filogeni, Karadeniz

1. INTRODUCTION

Trachinotus ovatus (Linnaeus, 1758), pompano,
is a pelagic carangid fish native to coastal waters
of the Mediterranean Sea and adjacent eastern
Atlantic Ocean, from the Bay of Biscay
southward to Madeira, the Azores, and the Gulf
of Guinea (Hureau and Tortonese, 1973). The
species typically inhabits warm coastal waters
and is characterized by a moderately elongated
and compressed body. One of its distinct features
is the presence of five dark blotches along the
side of the body. In addition to its Atlantic-
Mediterranean distribution. Golden pompano
(Trachinotus spp.) is an important mariculture
species in China, with production exceeding
245000 mt in 2022 (Chen et al., 2024). Although
widely referred to as 7. ovatus in Chinese
aquaculture and causing taxonomic confusion.
Recent taxonomic and molecular studies indicate
that these farmed populations likely represent
Pacific Trachinotus species rather than the true
Atlantic—Mediterranean 7. ovatus.

Biological invasions are widely recognized as
one of the most significant threats to global

biodiversity and a major driver of ecosystem
change (Seebens et al., 2025). The Black Sea
provides some of the most dramatic cases of
biological invasions globally. As a semi-
enclosed basin with limited water exchange,
strong vertical stratification, and relatively low
salinity, the Black Sea is inherently vulnerable to
ecological disturbances (Mee et al., 2005; Oguz
and Gilbert, 2007; Oztiirk et al., 2024). Its unique
hydrographic  isolation allows introduced
organisms to spread rapidly and exert basin-wide
impacts, as seen historically in the invasion of the
Mnemiopsis leidyi (Agassiz, 1865) (Shiganova,
2002) and Rapana venosa (Valenciennes, 1846)

(Dagtekin, 2023), both of which caused
detrimental ecological and socioeconomic
consequences. Over recent decades, non-

indigenous species have been reported with
increasing frequency in the Black Sea, driven by
the combined influence of climatic, ecological,
and anthropogenic factors. Recent records
further highlight this trend, including the
expansion of the invasive blue crab, Callinectes
sapidus (Oztiitk et al., 2020) and the red-
mouthed goby, Gobius cruentatus (Aydin and
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Bodur, 2018), the occurrence of the Korean
rockfish, Sebastes schlegelii, (Bilenceoglu et al.,
2023), the golden pufferfish, Lagocephalus
spadiceus (Aydin et al., 2025), and ocean
sunfish, Mola mola (Oztiirk and Ozbulut, 2016).
Within this context, documenting further
newcomers such as 7. ovatus is critical, as such
occurrences may represent early indicators of
continued faunal shifts and ecological
reorganization.

In Turkish waters, early records of 7. ovatus were
confined to the Aegean and Mediterranean coasts
(Bilecenoglu et al., 2014). The first occurrence in
the Turkish Straits System was noted in recently,
with two specimens caught in the Istanbul Strait
(Bosphorus) in 2019 (Bilecenoglu and Oztiirk,
2019) and another in the Canakkale Strait
(Dardanelles) in 2020 (Tuncer et al., 2020). The
first confirmed presence of 7. ovatus inside the
Black Sea were recorded in June 2022, when a
single adult was captured off Primorsko on the
Bulgarian coast (western Black Sea) (Stefanov,
2024) and December 2023, when two individuals
were captured off Istanbul on the Turkish coast
of the Black Sea (Uzer et al., 2024). These

occurrences represented a noteworthy northward
range extension and raised the question of
whether 7. ovatus would spread further in the
Black Sea.

Here, we report first confirmed occurrence of 7.
ovatus on the coast of Trabzon, Tiirkiye, in the
southeastern Black Sea. This finding extends the
known distribution of the species farther east
within the Black Sea and constitutes the
easternmost record of 7. ovatus in the Black Sea.
We further provide molecular characterization of
the specimen wusing mitochondrial markers
(COXI1, Cytb, 16S rRNA), establishing the first
regional reference sequences for future
barcoding and monitoring efforts.

2. MATERIALS AND METHODS

2.1. Sample collection

On 19 November 2025, a single specimen of
Trachinotus ovatus was incidentally caught by a
local artisanal fisherman using a handline near
the coast of Trabzon, Tiirkiye (southeastern
Black Sea) (Figure 1).
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Figure 1. Capture sites of Trachinotus ovatus specimens in the Black Sea (Tuncer et al., 2019;
Bileceoglu and Oztiirk, 2019; Uzer et al., 2024; Stefanov, 2024).

The specimen transported on ice to the Central
Fisheries Research Institute (SUMAE). The total
length (TL; mm) was measured to the nearest 0.1
mm and was weighed to the nearest 0.1 g. The fin
clips were collected from the specimen and
preserved in 95% ethanol for molecular analyses

while the whole specimen was fixed in 4%

formaldehyde and  deposited in  the
ichthyological collection of the institute
(SUMAE) as a permanent voucher

(TRGenBank2025-101) (Figure 2).
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Figure 2. Trachinotus ovatus specimen caught off the coast of Trabzon Tiirkiye (Southeastern
Black Sea), in November 2025.

2.2. DNA extraction, PCR, and sequencing

Genomic DNA was extracted from a fin tissue
(15 mg) using a QlAamp 96 DNA QIAcube HT
Kit (Qiagen, Venlo, Netherlands), following the
protocol as described by Firidin et al. (2020).
Three mitochondrial markers were targeted for
molecular identification: cytochrome ¢ oxidase
subunit [ (COX1), Cytochrome b (Cytb), and 16S
rRNA. COX1 was amplified using the
FishF1/FishR1 primers (Ward et al., 2005), Cytb
using the CytbF/CytbR primers (Skirnisdottir et
al., 2009), and the 16S rRNA gene using the
16Sar-F/16Sbr-R primers (Palumbi et al., 1991).
Each PCR was carried out in triplicate in a total
volume of 20 pL containing 10 pL of 2x PCR
Master Mix (Qiagen), 1 uM (1 pL) of each
primer,  ultra-pure = water (7uL), and
approximately 50 ng (1uL) of genomic DNA.
Thermal cycling conditions were as follows:
95°C for 5 min, followed by 35 cycles of 95°C
30s, 54°C (for 16S rRNA and Cytb)-55 °C (for
COX1) for 45 s, 72 °C for 45 s and with a final
step of 10 min at 72 °C. Amplicons were
visualized on 1% agarose gels, purified using the
QIAquick PCR Purification Kit (Qiagen), and
bidirectionally sequenced on an ABI 3500
Genetic Analyzer (Thermo Fisher Scientific)
using the BigDye Terminator v3.1 Cycle
Sequencing Kit. Each gene sequence was

assembled from three overlapping sequence
reads.

2.3. Genetic Analysis

Forward and reverse reads were assembled,
edited, and aligned in BioEdit v.7.2.5 (Hall,
1999). Low-quality bases were trimmed, and
consensus sequences were generated for each
marker. Reference sequences of 7. ovatus with
known sampling location information were
retrieved from GenBank and included in
comparative analysis. Haplotype diversity and
number of haplotypes were calculated in DnaSP
(Librado et al., 2019). The best-fit nucleotide
substitution model for each gene was selected
according to the Bayesian Information Criterion
(BIC) and Akaike Information Criterion (AIC).
Maximum Likelihood (ML) phylogenetic trees
were reconstructed using MEGA X (Kumar et
al., 2018), with node support assessed by 1,000
bootstrap replicates. Additionally, Trachurus
mediterraneus was used as outgroup.

3. RESULTS

The captured 7. ovatus measured 30.5 cm in total
length (TL), 24.3 cm in fork length (FL), 22.4 cm
in standard length (SL), and weighed 216.2 g
(Table 1).
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Table 1. Capture locations and some biological characters of 7. ovatus in the Marmara and Black Sea
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Date TL (cm) W (g) Gear Location Reference
20.9 (FL) NA . . Bileceoglu and Oztiirk
July 2019 21.7 (FL) NA Trap net Istanbul Strait (2019)
October 2019 12.8 18.4 Fishing line Canakkale Strait Tuncer et al. (2020)
June 2022 NA NA Fish trap Bulgarian Coast Stefanov (2024)
24.6 119.5 Mid-water :

December 2023 274 1021 trawl Coast of Istanbul Uzer et al. (2024)
November 2025 30.5 216.2 Fishing line Coast of Trabzon This study

TL-Total length, FL-Fork length

A partial sequence of mtDNA genes generated in
this study had lengths of 673 bp (16S rRNA), 619
bp (COXI1), and 531 bp (Cytb). The resulting
sequences have been deposited in GenBank
under the following accession numbers: 16S
rRNA: PX637908, COX1: PX637833 and
CYTB: PX302748. Reference sequence
availability differed among mitochondrial
markers (Table 2). For COX1, sequences were
available from the Mediterranean Sea and Pacific
region. In contrast, Cytb reference sequences
were available from the Atlantic Ocean and

originating from the Mediterranean Sea were
deposited in GenBank at the time of analysis.
These marker-specific gaps constrained direct
regional comparisons but still allowed lineage-
level inference. There was no 16S rRNA
sequences of 7. ovatus were available in
GenBank from any geographic region.
Consequently, phylogenetic reconstruction or
comparative analysis could not be performed for
this marker. The 16S rRNA sequence generated
in the present study therefore represents the first
publicly available 16S reference for 7. ovatus.

Pacific regions, but no Cytb sequences
Table 2. Details of available reference sequences that were used in genetic analysis
GeneBank
Species Sampling Site Geographic Region Gene Accesion References
Number
T. ovatus Tokin Gulf South China Sea COX1 | KY372241 (Hou et al., 2018)
T ovatus Ofsth;rIflSF‘Sh South China Sea | COX1 | KM245969 (Li et al., 2025)
T ovatus Tokin Gulf South China Sea COX1 | KY372239 (Hou et al., 2018)
T ovatus Tokin Gulf South China Sea COX1 | KY372240 (Hou et al., 2018)
T ovatus Leizhou Peninsula South China Sea COX1 | KT951782 (Zhang et al., 2016)
T ovatus Beibu Gulf South China Sea COX1 | EU595325 (Wang et al., 2012)
T ovatus Offs;l;ﬁ:“h East Vietnam Sea | COX1 | MK227446 (Ha et al., 2018)
T ovatus Iskenderun Bay | Eastern Mediterranean | COX1 | KC501752 (Keskin and Atar, 2013)
T ovatus Iskenderun Bay | Eastern Mediterranean | COX1 | KC501751 (Keskin and Atar, 2013)
T ovatus Iskenderun Bay | Eastern Mediterranean | COX1 | KC501750 (Keskin and Atar, 2013)
L . - Celtic Sea COX1 | KX782961 (Hofmann et al., 2017)
mediterraneus
T. ovatus Canary Island Eastern Atlantic Ocean | CYTB | DQ198014 (Gonzale;(—)zt;\)/llla et al.
T ovatus Coast of Angola South Atlantic Ocean | CYTB | AY050750 (Reed et al., 2002)
T ovatus - South China Sea CYTB | JN212101 (Zhang et al., 2012)
T . . (Verrez-Bagnis et al.,
mediterraneus Bay of Biscay Eastern Atlantic Ocean | CYTB | EU224038 2007)

The Maximum Likelihood tree based on the
COX1 dataset revealed two well-supported and
deeply separated genetic lineages within

sequences labeled as 7. ovatus (Figure 3A). One
lineage comprised samples originating from the
Mediterranean Sea together with the Black Sea
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specimen generated in this study, whereas the
second lineage consisted of sequences from the
South China Sea and Vietnam (Pacific). The
Black Sea specimen clustered within the
Mediterranean group with strong bootstrap
support and was clearly separated from Indo-
Pacific sequences.

The COXI1 dataset yielded six haplotypes
distributed across the Pacific, Mediterranean,
and Black Sea specimens. Pacific samples
possessed four closely related haplotypes (H1—
H4), Mediterranean samples contained a single
distinct haplotype (HS), and the Black Sea
specimen carried its own unique haplotype (H6).
The haplotype network revealed a deep
separation of approximately 70—79 mutational
steps between Pacific and Mediterranean 7.
ovatus haplotypes. In contrast, the Black Sea
haplotype differed from the Mediterranean
haplotype by only three substitutions, indicating
close genetic similarity.

The cytb ML phylogeny also revealed two major
mitochondrial lineages among sequences
attributed to 7. ovatus (Figure 3C). The Black
Sea specimen clustered with eastern Atlantic
reference sequences from the Canary Islands and
Angola with high bootstrap support. A Cytb
sequence from the South China Sea formed a
highly divergent and isolated lineage, clearly
separated from the Atlantic cluster. No Cytb

sequences originating from the Mediterranean
Sea were available in GenBank at the time of
analysis. Consequently, Atlantic sequences were
the closest available representatives. Within this
framework, the placement of the Black Sea
specimen within the Atlantic cluster indicates
affinity with the Atlantic-Mediterranean
population rather than with Pacific sequences.
Interestingly, one sequence retrieved from
GenBank (accession number JN212101), labeled
as T. ovatus, displayed an anomalous position,
forming a distant and isolated branch in the Cytb
phylogeny (Figure 3C). BLAST analysis of this
sequence showed greater than 99% similarity to
Larimichthys crocea rather than to Trachinotus
species, indicating a likely taxonomic
misidentification. This sequence was therefore
not considered representative of 7. ovatus in
lineage-level interpretations.

While sufficient geographic representation
allowed for both  haplotype network
reconstruction and ML phylogenetic analysis for
the COX1 dataset, Cytb and 16S rRNA reference
sequences were more limited in public databases.
Because only a few Cytb sequences with reliable
geographic origin were available, a haplotype
network could not be constructed for this marker.
Instead, Cytb variation was evaluated using ML

phylogeny.
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Figure 3. (A) Maximum Likelihood phylogeny of 7. ovatus based on COX1 (A) and Cytb (C)

sequences, reconstructed using the Hasegawa—Gish—Yano (HGY) substitution model with 500

bootstrap replicates. COX1 haplotype network (B). Circle sizes are proportional to haplotype
frequency, and colors represent geographic. Black hatch marks indicate mutational steps.

4. DISCUSSIONS

The present study provides the first genetically
verified record of Pompano, 7. ovatus, from the
southeastern Black Sea and extends the known
distribution of the species farther east within the
basin. The specimen from Trabzon represents
one of the largest individuals recorded from the
basin to date. Given that 7. ovatus typically
reaches around 35 cm (FishBase, 2025; Smith-
Vaniz, 1986), the Trabzon specimen can be
considered an adult or sub-adult, which might
indicate dispersal of a mature subadult or adult
rather than passive transport of early life stages.
This supports the interpretation that 7. ovatus is

capable of active migration into the Black Sea
and  physiological tolerance  of local
environmental conditions.

Interpretation of mitochondrial datasets in this
study is necessarily marker-dependent due to
uneven reference sequence availability in public
databases. COX1 sequences were available from
the Mediterranean and Pacific regions, but no
Atlantic COI sequences were deposited in
GenBank at the time of analysis. In contrast,
Cytb reference sequences were available from
the Atlantic and Pacific regions, but none from
the Mediterranean Sea. For 16S rRNA, no
reference sequences of 7. ovatus were available
from any geographic region, preventing
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comparative phylogenetic analysis. These
constraints limit direct regional comparisons but
still allow origin-level inference.

COX1  phylogenetic  reconstruction and
haplotype network analysis revealed two deeply
divergent mitochondrial lineages currently
labeled as 7. ovatus. One lineage comprises
Mediterranean and Black Sea samples, while the
second includes Pacific sequences. The Black
Sea specimen clustered tightly within the
Mediterranean lineage, differing by only three
nucleotide  substitutions, whereas Pacific
sequences diverged by approximately 70-79 bp.
This demonstrates that the Trabzon specimen is
genetically part of the Mediterranean population,
ruling out any association with the Pacific
population. The unique Black Sea haplotype
likely reflects a yet-unsampled Mediterranean
haplotype. This level of divergence far exceeds
typical intraspecific variation in marine teleosts
and strongly suggests that the Pacific “T. ovatus”
records likely represent misidentified or different
Trachinotus species rather than true 7. ovatus
sensu stricto. Recent taxonomic work strongly
supports the interpretation that the so-called T.
ovatus reported from China and Southeast Asia
does not represent the true 7. ovatus that is
distributed in the Atlantic and the Mediterranean
Sea. Shadrina ef al. (2024) demonstrated through
detailed morphological and COX1 barcoding
analyses that Asian aquaculture fish labeled as
“T. ovatus” are actually Pacific taxa,
predominantly 7. anak, with no confirmed
records of 7. ovatus in the Pacific. The authors
further showed that many Chinese GenBank
sequences attributed to 7. ovatus are
misidentified as Pacific pompano. This aligns
closely with our results. The Pacific sequences
formed a deeply divergent COX1 lineage (79 bp
differences) inconsistent ~ with typical
intraspecific variation in marine fishes, whereas
our Black Sea specimen differed from
Mediterranean  sequences by only three
substitutions and grouped firmly within the
Atlantic and Mediterranean sequences. The
specimen reported here is genetically consistent
with the true 7. ovatus lineage naturally
distributed in the Mediterranean and Atlantic.
The Cytb phylogeny placed the Black Sea
specimen in a well-supported clade together with

Atlantic samples from the Canary Islands and
Angola.  Although  Mediterranean  Cytb
sequences were unavailable, this result is not
contradictory to the COI dataset. Instead, it
reflects the known genetic continuity between
Atlantic and Mediterranean populations of T.
ovatus, which connect through the Strait of
Gibraltar. The Cytb sequence from the South
China Sea formed a deeply divergent lineage,
mirroring the strong COX1 divergence and
reinforcing the interpretation of taxonomic
inconsistency among Indo-Pacific records.

The absence of any previously published 16S
rRNA sequences of 7. ovatus did not allow
phylogenetic reconstruction for this marker. The
16S rRNA sequence generated in this study
therefore represents the first publicly available
reference for the species and provides a valuable
baseline for future barcoding, environmental
DNA surveys, and monitoring programs,
particularly in the Black Sea and Mediterranean
regions.

The arrival of 7. ovatus in the southeastern Black
Sea is consistent with broader warming-driven
biogeographic changes in the region. Warm-
water species often follow a three-phase
colonization sequence, occasional occurrence,
common presence, and establishment (Lloret et
al., 2015). In the Mediterranean, the northward
expansion of thermophilic fishes 1is well
documented and conceptualized as
“Meridionalization”, driven primarily by rising
seawater temperatures (Azzurro et al., 2011).
The appearance of 7. ovatus in Trabzon parallels
a series of recent non-indigenous or thermophilic
arrivals in the Black Sea, indicating accelerated
faunal restructuring. The rising frequency of
non-indigenous species in the Black Sea is
further illustrated by several newly documented
arrivals across recent years. For instance, the
invasive blue crab Callinectes sapidus has
become increasingly widespread along the
Turkish and northern Black Sea coasts, forming
locally established populations (Oztiirk et al.,
2020). Similarly, a first Black Sea record of the
ocean sunfish Mola mola was reported from
Rize, highlighting the northward movement of
large pelagic taxa through the Turkish Straits
System (Oztiirk and Ozbulut, 2016). Additional
newcomers include the half-smooth golden

163



Firidin et al., (2026). Turkish Journal of Maritime and Marine Sciences, 12(2): 156-167

pufterfish Lagocephalus spadiceus, recently
detected off Sinop and considered capable of
establishing due to warming conditions in the
basin (Aydin et al., 2025), and the Korean
rockfish Sebastes schlegelii, now regularly
captured 1in different localities along the
southeastern Black Sea coast, suggesting the
development of a resident population
(Bilecenoglu et al., 2023; Karadurmus et al.,
2024). Even Mediterranean benthic species such
as the red-mouthed goby Gobius cruentatus
continue to expand into new parts of the basin,
with multiple records reported across Turkish,
Crimean, and Caucasian coasts (Aydin and
Bodur, 2018).

All  evidence,  morphological,  genetic,
environmental  tolerance, and  regional
biogeographic trends, consistently supports the
interpretation that the 7. ovatus specimen from
Trabzon represents a recent, climate-facilitated
northward expansion of the Mediterranean
lineage into the Black Sea. Continued monitoring
will be essential to determine whether these
occurrences remain occasional or signify the
onset of a permanent population in the Black Sea.

5. CONCLUSIONS

This study provides the first confirmed record of
Trachinotus ovatus in the southeastern Black
Sea, extending the known distribution of the
species farther east within the basin.
Morphological characteristics and multi-marker
mitochondrial analyses consistently place the
specimen within the Atlantic—-Mediterranean
lineage, clearly distinct from Pacific sequences
currently labeled as 7. ovatus. The large body
size of the specimen supports active dispersal
rather than passive transport, indicating that the
species can tolerate Black Sea environmental
conditions. In addition, the provision of the first
publicly available 16S rRNA sequence for 7.
ovatus fills a notable gap in molecular reference
data. These findings align with broader patterns
of climate-driven shifts and increasing
occurrences of warm-water species in the Black
Sea. Continued monitoring is essential to
determine whether 7. ovatus will establish a
resident population and to better understand
ongoing faunal changes in the region.
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