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The article reports the finding of an invasive species: a bivalve, atypical for the native fauna of the Dages-
tan coast of the Middle Caspian. Based on conchiological features, this species was identified as Myfilus
galloprovincialis (Lamarck, 1819). In the autumn of 2024, single living individuals of this new in-
vasive species were recorded on the Dagestan coast of the Middle Caspian near the Samur River
mouth and in the Karaman-7 area. In the winter of 2025, those were registered in the Dagestanskie
Ogni beach vicinity. In March 2025, 29 mussel shells were found in storm surges on the coast, near
the border of Dagestan and Azerbaijan. Most likely, the invader entered the Caspian Sea from the Sea
of Azov—Black Sea basin via the Volga—Don Canal with ballast waters. Further monitoring of invasions
of new molluscs on the Dagestan coast of the Russian sector of the Caspian Sea is needed.
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To date, the registered Caspian Sea fauna covers 34 bivalve species [Identification Keys, 2013,
Wesselingh et al., 2019].

Adaptation and naturalization of invasive hydrobionts often occur against the backdrop of desta-
bilization of local fauna populations. Therefore, forecasting the consequences of unwanted invasions
is currently one of the pressing problems for researchers of the Caspian Sea.

In recent decades, cargo transportation from the Sea of Azov—Black Sea basin along the Volga—
Don Canal to the Makhachkala commercial port has intensified significantly in the Dagestan region
of the Caspian Sea [Rossiya, 2025]. The active exploitation of the northern invasion corridor contributed
to a rise in the influx of invaders into the Caspian Sea basin. Thus, within a short period of time (2013
to 2024), phytoplankton representatives [dinophytes Ceratium tripos var. balticum], bivalves [Corbicula
fluminalis (O. F. Miiller, 1774) and C. fluminea (O. F. Miiller, 1774)], a crustacean [the oriental river
prawn Macrobrachium nipponense (De Haan, 1849)], a North American polychaete of the genus Maren-
zelleria (Mesnil, 1896)], and fish [Pseudorasbora parva (Temminck et Schlegel, 1846) and Hemicul-
ter leucisculus (Basilewsky, 1855)] penetrated the Dagestan region of the Caspian Sea and successfully
acclimatized there [Khlopkova et al., 2023].
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Mpytilus galloprovincialis (Lamarck, 1819) quickly colonizes new water bodies, and this fact is a typ-
ical example of a mollusc distribution after an accidental anthropogenic invasion into different areas
of the World Ocean and the formation of a range in Asia, North America, South Africa, and Europe.
Until recently, this mussel inhabited only the areas of the Black Sea, Sea of Azov, and Sea of Japan.
With the development of sea and river transport, the range of this mollusc has expanded significantly
[Lutaenko, Kolpakov, 2016; Minakova et al., 2024; Shamionova, 2023].

MATERIAL AND METHODS

During seasonal hydrobiological surveys (September 2024 to March 2025) focused on benthos, large
molluscs were found, previously not recorded on the Dagestan coast of the Caspian Sea (Fig. 1).

Laboratory processing was performed by generally accepted methods [Metody izucheniya, 1990].
Molluscs were identified down to the species level based on their main conchiological features.
The length (L), height (H), and convexity of two valves (D) were measured with a caliper, with
an accuracy of 0.1 mm. To characterize the shape of the shell, the coefficients of elongation (H/L)
and convexity (D/H) were calculated.

Fig. 1. Schematic map of the first findings of Myfilus galloprovincialis in the Caspian Sea. The red ar-
rows indicate the spots where invasive mussels were registered on the Dagestan coast of the Caspian Sea
in September—October 2024 and February—March 2025 (authors’ data). The triangles indicate the spots
where mussels were recorded in May—August 2023 [Minakova et al., 2024; Shamionova, 2023]
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The individual age of mussels was estimated by growth retardation rings (growth marks) on the shell
surface and by the corresponding dark concentric areas (those are clearly visible in thin-valved mytilids
when a valve is viewed through the light), as well as by marks on muscle imprints — in accordance with
common methods [Selin, Lysenko, 2006; Zolotarev, 1989].

RESULTS AND DISCUSSION

The specimens we found in 2024 were identified as M. galloprovincialis. The invasive mol-
lusc differs (Fig. 2) in the general shell habitus from a mytilid Mytilaster lineatus (Gmelin, 1791)
which settled in the Caspian Sea back in the 1920s. Both the mussel and the mytilaster are char-
acterized by a thin-walled (fragile) equal-valve unequal-sided shell with an apex located terminally.
The valves are connected at the dorsal part by an external ligament [Metody izucheniya, 1990; Mitilidy
Chernogo morya, 1990]. Yearlings of the above-mentioned species, up to 10 mm in size, are poorly
distinguishable.
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Fig. 2. Mytilus galloprovincialis and Mytilaster lineatus, invasive species of the Dagestan coast
of the Caspian Sea

The differences between these two species are observed primarily when comparing the shell sizes
of large specimens. Specifically, the shell length of juveniles we recorded ranged 13 to 42 mm (adult
mussels grow up to 100-140 mm). Importantly, in the Caspian Sea, the mytilaster grows only up to 15—
20 mm (in the Black Sea, up to 25 mm) [Aligadzhiev, Osmanov, 2023; Mitilidy Chernogo morya, 1990;
Zevina, 1972].

The mussel shell is quadrangular-wedge-shaped, while the mytilaster shell is wedge-shaped: trian-
gular to irregularly quadrangular [Mitilidy Chernogo morya, 1990]. M. galloprovincialis shell is more
flattened and wider (H/L is 0.56-0.67; D/L is 0.46-0.58). M. lineatus shell, compared to the mussel one,
is strongly elongated (H/L is 0.4-0.55) and more convex (D/L is 0.97-1.0).

In the mussel, the keel is weakly expressed. In the mytilaster, the keel bend is well expressed
(see Fig. 2); it separates the wide dorsal area from the narrow ventral one (flat or concave). The mus-
sel periostracum is black-blue (in surf specimens) or reddish-brown (in silt specimens). The myti-
laster periostracum is brown-lilac. The nacreous layer of the mussel endostracum is thin, with a blue
tint; sometimes, it is undeveloped. The mytilaster has a more developed and durable nacreous layer,
with a lilac tint.
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The hinge area of M. galloprovincialis is significantly reduced. It is represented by several small tooth-
like tubercles (up to 7) under the apex on the ventral edge. In M. lineatus, the hinge teeth are located
on the dorsal edge [Mitilidy Chernogo morya, 1990].

During autumn surveys, the first single specimens of the new invader were recorded in two samples
from different coastal areas. In September 2024, on the Samur River coast, not far from the border
with Azerbaijan, a single mussel was noted in a sample from a Dreissena polymorpha andrusovi (Pal-
las, 1771) biocenosis. The coordinates of the site of this finding are N41.5524°, E48.2905°. The salinity
there is 7%c. The sediment in the sampling area is mostly silted sand. Sizes of the mussel shell were
as follows: L = 32 mm; H = 20 mm; and D = 14 mm. The age of the mollusc was about a year. Another
specimen was registered in October in the Karaman-7 area (N43.0651°, E47.2818°). The salinity there
is 7%o. Sizes of the mussel shell were as follows: L = 38 mm; H = 22 mm; and D = 18 mm. The age
of the specimen was two years. The periostracum was reddish-brown.

In February 2025, 2 ind. were found on a beach near the Dagestanskie Ogni village. Sizes of the larger
mussel shell were as follows: L = 37 mm; H = 21.5 mm; and D = 15 mm. The periostracum
was brown.

During spring surveys (March 2025), near the border with Azerbaijan, in storm-washed myti-
laster shells, 29 mussel shells were recorded, with the length ranging 24 to 40 mm and with fresh
ligament (Fig. 2).

Previously, in the spring and summer of 2023, this invasive mussel was already noted on the Azer-
baijan coast of the Caspian Sea [Shamionova, 2023]. At the same time, a new species was re-
ported from the border of the Northern and Middle Caspian by researchers from the Volga—Caspian
branch of the VNIRO (CaspNIRKh). They confirmed the reliability of the morphological identification
by molecular genetic methods [Minakova et al., 2024].

M. galloprovincialis is a common inhabitant of the Black Sea; at a salinity of 13-22%o, shells of this
mollusc are characterized by noticeable annual growth rates. One of the reasons for the small size
of the mussels we found may be the low salinity in the surveyed sites: 7%o (at the lower end of their
tolerant range). At 13%o, in the Kazakh Bay, the largest individuals for the Caspian Sea were registered
[Minakova et al., 2024].

The distribution of the Black Sea mussel in the Caspian Sea will be driven primarily by such factors,
as the salinity range, features of sediments, and competition with fouling organisms: both native species
(Dreissena) and invaders (Mytilaster and Balanus representatives).

Thus, the acclimatization of the mytilaster in the Caspian Sea occurred under conditions of fierce
competition with the native species of the genus Dreissena (as a result, two ones, Dreissena caspia
and D. elata, were completely displaced and became extinct). At the intersections of their ranges, strained
biotic relationships are observed: those include competition for food and substrate. Closer to a shore,
the mytilaster predominates, while deeper, Dreissena representatives prevail [Aligadzhiev, Osmanov,
2023]. Most likely, a similar pattern of competitive relations should be expected, first of all, with
the mytilaster (a representative of the same family).

The mytilaster cannot spread north of Makhachkala (into the zone of silty sediments). Researchers
report occurrence of this mollusc on silted sands and its absence on silts [Aligadzhiev, Osmanov, 2023].
Usually, the Black Sea mussels are foulers of hard substrates, but they can inhabit silty sediments as well
attaching to empty shells of dead molluscs. This provides some advantage in competitive relations.
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High fertility and rapid maturation in the absence of natural enemies can also mediate quick and suc-
cessful acclimatization of the Black Sea mussels in the Caspian Sea. For the Caspian Sea mytilaster,
the fertility value is 0.02-0.14 million eggs per year. The fertility of the mussel is higher: 0.2—10 mil-
lion eggs per each clutch. The lifespan of the mytilaster is 2—4 years. The mussel lives longer, 6-9 years,
and matures early, in 6-8 months (or when its shell length reaches 18-28 mm). Interestingly, this hy-
drobiont produces more and more eggs with age [Biologiya, 1989; Mitilidy Chernogo morya, 1990;
Zolotarev, 1989].

Under conditions of climate change and due to the absence of natural predators (the rapa
whelk, starfish, rays, and cod), the mussel can successfully and quickly acclimatize in new biotopes
of the Caspian Sea.

Meanwhile, the consequences of the invasion of this species can also be negative. Fouling mol-
luscs attach to a hard substrate with a byssus and form druses. In the Caspian Sea, a rapid rise
in biomass of fouling organisms (along with that of barnacles, the mytilaster, and Dreissena species)
may result in failures of hydraulic structures of the oil industry [Minakova et al., 2024; Shamionova,
2023].

Conclusions. An expansion of the Mytilus galloprovincialis range was established, as indicated
by the displacement of sites where this new invader is found. The records of different-aged individ-
uals provide evidence for the beginning of the formation of the mollusc population. Naturalization
of this invader may govern the displacement of endemic species (Didacna and Dreissena representa-
tives) and the ones that invaded earlier (Abra and Mytilaster ones) in the Caspian Sea while competing
for habitat and food. This will result in a simplification of the biocenosis structure and a decrease in its
resistance to external factors. To assess the consequences (those can be positive, neutral, or negative), reg-
ular monitoring of invasions of new molluscs on the Dagestan coast of the Russian sector of the Caspian
Sea is required.

The work was carried out within the framework of the state research assignment of the Precaspian Institute
of Biological Resources of the Dagestan Federal Research Centre of RAS “The current state of the structure of com-
mercial fish populations and their food objects under the effect of Sea of Azov—Black Sea invaders on ecosystem
Sformation in the western Caspian basin” (No. 125020501448-8).
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PACIIIMPEHUE APEAJIA HOBOI'O BCEJIEHIIA,
MYTILUS GALLOPROVINCIALIS (BIVALVIA: MYTILIDAE),
B KACIIUMCKOM MOPE

M. B. XionkoBa, P. M. BapxaJaos, E. H. Jlo6aueB

IpuKkacnUiACKUIt UHCTUTYT OUOJIOTMUYECKUX PECYPCOB
Harecranckoro (enepaabHOTO UcciaenoBatenbckoro renrpa PAH, Maxaukana, Poccuiickass ®enepanus
E-mail: hlopkovam@mail.ru

B crarbe coobmaercst 06 0OHapyKeHUH HETUITMYHOTO U1l HATUBHOW (DayHBI IarecTaHCKOTo moodepe-
*bs CpenHero Kacrius Biga — IBYCTBOPUYATOro MOJUTIOCKA, MAEHTU(DULIMPOBAHHOTO HA OCHOBE KOH-
XHMOJIOTUIECKUX NpU3HAKoB Kak Mytilus galloprovincialis (Lamarck, 1819). Ha parecranckom nobe-
pexbe Cpennero Kacniusi equHiuYHbIE KMBBIE 0COOM HOBOTO MHBA3MBHOTO BHJIA 3apPErMCTPUPOBAHbI
oceHbio 2024 r. BO/m3M ycTbs peku Camyp u B paiione Kapamana-7, a takxe 3umoti 2025 1. B parioHe
wispka darecranckue Orau. B mapte 2025 r. o6HapykeHO 29 paKOBUH MUIHA B IITOPMOBBIX BHIOPO-
cax Ha rodepexbe, BOm3u rpaHuip [Jarectana u AzepOaiiikana. BeposiTHee Bcero, BcesieHel IPOHUK
B Kacrmiickoe mope u3 A3oBo-UepHomopckoro OacceitHa uepes Bosro-loHckoii kaHas ¢ 6aiIacTHBI-
MU BozaMu. HeoOxomum JajbHEeHIINii MOHUTOPUHT MHBAa3Mi HOBBIX MOJUIIOCKOB Ha JArecTaHCKOM
nobepekbe poccuiickoro cektopa Kacnmiickoro mopsi.

KiroueBble cJIOBAa: MHBA3WMBHBIA BHI, MMM, JAreCTAaHCKOE MOOEPEKbe, POCCHHCKUIA CEKTOp
Kacnwmiickoro mopst
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