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Typical features of Mytilus edulis Linnaeus, 1758 in
the populations of Mytilus galloprovincialis Lamarck,
1819 (Mollusca: Bivalvia: Mytilidae) along the
Bulgarian Black Sea Coast
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Abstract: Morphological characteristics and colouring, typical for Mytilus edulis, which are
observed in Muytilus galloprovincialis from the southern Bulgarian Black Sea Coast, are
scrutinized. Certain features and the distribution of species from the genus Muytilus are
discussed.
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Introduction

Mytilus edulis Linnaeus, 1758 is recorded by Milaschewitsch (1916) under the names
M. galloprovincialis var. acrocyrta Locard, 1889 and M. retusus var. acrocyrta Locard, 1889.
Later Skarlato & Starobogatov (1972) reported M. acrocyrta Locard, 1889 noting that the
species closely resembles M. edulis but identifying differences in the muscle scars, which
they considered similar to M. galloprovincialis Lamarck, 1819. They retained the species
name M. acrocyrta Locard, 1889 and mentioned it from the western Black Sea Coast.

Currently M. retusus Lamarck, 1819; M. retusus var. acrocyrta Locard, 1889; M.
galloprovincialis var. acrocyrta Locard, 1889 and M. acrocyrta Locard, 1889 are accepted as
synonyms of M. edulis Linnaeus, 1758 (Kantor & Sysoev 2005; Gardner 1992; Hilbish et al.
2000; Oyarzurn et al. 2021; Costello et al. 2026; WoRMS 2026).

According to Costello et al. (2026), PESI (2026) and WoRMS (2026), M. edulis is
recorded from the Atlantic coast of Europe, while M. galloprovincialis Lamarck, 1819 — from
the Mediterranean and Black Seas. This distribution is supported by DNA studies (WoRMS
2020).

From the Bulgarian Black Sea only the species M. galloprovincialis Lamarck, 1819
(Chichkoff 1912; Borcea 1931; Paspalev 1933; Caspers 1951; Valkanov 1957; Marinov
1990; Konsulov 1998; Hubenov 2024, 2025) is reported. Shells with colouring and
morphological characteristics similar to M. edulis have been identified in the southern parts
of the Bulgarian Black Sea Coast. In this article their presence is scrutinized.

Results and Discussion

Along the Bulgarian Black Sea coast, mussel shells similar to Mytilus edulis are
occasionally found in the areas of Ahtopol town, the beach at the mouth of the Veleka River,
and Lipite Beach (south of the village of Sinemorets), scattered among the typical M.
galloprovincialis shells. Their density on the beaches is low; for every 150-200 specimens of
M. galloprovincialis, there are approximately 1-2 specimens similar to M. edulis. It should be
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noted that only the forms with radial rays are immediately recognizable. This form (Fig. 1)
can likely be found in other parts of the Bulgarian coastline as well.

The shape of the shell is oval-triangular, elongated with rounded edges, convex and
symmetrical, with fine growth lines. Smooth inner valve margins. The hinge lacks teeth.
There are a few small denticles at the anteroventral end of the valves. The ventral margin is
nearly straight, though a slight concavity may occur where the byssus appears. Ventrally,
the valves are evenly rounded. Flexures lack. Viewed from the front, the shell appears more
rounded than the typical M. galloprovincialis, which is flatter on the ventral side. The
ligament is external, immersed and longer than the typical form. The ratio of the shell height
to length is variable. The configuration of the shell margins also varies; the dorsal margin is
evenly curved or forms an obtuse angle, while the ventral margin is usually slightly concave
but may be straight or curved downwards. The shape of the valves is influenced by the
substrate. Shell length is approximately 50-60 mm, reaching a maximum of 90 mm
(Skarlato 1981). Sexual dimorphism is absent.

The colour varies significantly. Forms with radial rays are the easiest to distinguish;
these are typical predominantly for the European seas (Skarlato 1981). Sometimes the rays
are pale, indistinct or blurred and difficult to distinguish. Brown, light brown, black-brown,
black-purple, blue-purple, pearly blue-purple and olive-green specimens have been
described. The shell material beneath the periostracum is purple. In general, the
periostracum colour of M. edulis is bluer compared to M. galloprovincialis (Table 1).

The pallial sinus is not present. The anterior retractor scar is horizontally elongated.
Above it posteriorly is an attachment scar of the anterior pedal retractor. The posterior
adductor scar is circular and significantly larger than the anterior retractor. Anteriorly to it
is the posterior pedal retractor scar, which is horizontally elongated and twice the adductor
scar. Thus, in the combined posterior muscle scar, the narrow section is nearly twice as
long as the wide section and half as wide.

An eurybiontic, littoral-sublittoral species. It is usually found at depths of O to 60 m
but also inhabits greater depths. In the Sea of Okhotsk (might be a different species), it has
been recorded at a depth of 1,450 m (Skarlato 1981). It is an euryhaline species, tolerant to
significant salinity changes (4%0-34%o0) in the oceans, seas, and river estuaries. The species
belongs to the sessile benthos. An eurytopic organism which attaches to both hard and soft
substrates. It forms dense colonies with biomass densities up to 50 kg/m? (mussel beds)
and creates its own substrates which form specific biological communities. The species can
live up to 24 years. Macrofouler, which distribution range is determined by its ecological
requirements. The largest specimens have been found in the sublittoral zone.

M. edulis encrust on the port works and ships. The species is known as blue mussel
or common mussel. It is a species of commercial importance, consumed worldwide and
cultivated in mussel farms.

M. edulis is distributed from the subtropical to the polar regions (Skarlato &
Starobogatov 1972; Skarlato 1981; Naumov et al. 1987; Kantor & Sysoev 2005; Gardner
1992; Hilbish et al. 2000; Oyarzin et al. 2021; Melbourne et al. 2024). In the Pacific Ocean,
it is found in the Sea of Okhotsk, the Bering Sea, and the Sea of Japan, as well as around
South America, Australia and New Zealand. In the Arctic Ocean, it inhabits the Barents,
White, Kara, Chukchi and Beaufort Seas, the Canadian Arctic Archipelago, Hudson Bay and
Alaska. In the Atlantic Ocean, it is known from the coasts of North and South America,
Greenland, Iceland and Europe. According to the latest data from WoRMS (2026), it is
considered a complex of species, each with its own distribution range.

The unlimited possibilities for distribution of M. edulis as a fouling organism,
combined with its wide eurybiontic nature, leads to the formation of hybrids with the native
species (Oyarzun et al. 2021). This explains the appearance of features typical for M. edulis
within the populations of other species belonging to the genus Mytilus.

2



ZooNotes 305: 1-4 (2026) 305

References

Borcea, 1. (1931) Nouvelles contributions a 1’étude dela faune bentique dans la Mer Noire
pres du littoral roumain. Annales scientifiques de ['Université de Jassy, 16: 655-750.

Caspers, H. (1951) Quantitative Untersuchungen Uber die Bodentierwelt des Schwarzen
Meeres im bulgarischen Kustenbereich. Archiv ftir Hydrobiologie, 45 (1-2): 1-192.

Chichkoff, G. (1912) Contribution a I’é¢tude de la faune de la Mer Noire. Animaux récoltés
sur les cotes bulgares. Archives de zoologie expérimentale et générale, Se sér. 10 (2):
29-39.

Costello, M. J., Bouchet, P., Boxshall, G., Arvanitidis, C. & Appeltans, W. (2026) European
Register of Marine Species. Available at http://www.marbef.org/data/erms.php on
2026-09-01. (Accessed on 01 September 2026).

Gardner, J. (1992) Mytilus galloprovincialis (Lmk) (Bivalvia, Mollusca): the taxonomic status
of the Mediterranean mussel. Ophelia, 35 (3): 219-43.

Hilbish, T., Mullinax, A., Dolven, S., Meyer, A., Koehn, R. & Rawson, P. (2000) Origin of the
antitropical distribution pattern in marine mussels (Mytilus spp.): routes and timing
of transequatorial migration. Marine Biology, 136: 69-77.

Hubenov, Z. (2024) Species Composition and Distribution of the Mussels (Mollusca:
Bivalvia) in the Bulgarian Sector of the Black Sea. Acta Zoologica Bulgarica, 76 (2):
159-176

Hubenov, Z. (2025) Invertebrate Animals (Metazoa: Invertebrata) from the Bulgarian Black
Sea Coast. Generis Publishing 280 pp.

Kantor, Yu. & Sysoev, A. (2005) Catalogue of Mollusks of Russia and Adjacent Countries.
Moscow. KMK Scientific Press 627 pp. (in Russian).

Konsulov, A. (1998) Black Sea Biological Diversity (Bulgaria). Black Sea Environmental
programme. Series. 5. Istanbul, UN Publications 131 pp.

Locard, A. (1889) Révision des espéces francaises appartenant au genre Mytilus. Bulletin de
la Société Malacologique de France, 6: 83-164.

Marinov, T. (1990) The Zoobenthos from the Bulgarian Sector of the Black Sea. Sofia,
Publishing House of the Bulgarian Academy of Sciences. 195 pp. (in Bulgarian).
Melbourne, L. A. & Goodkin, N. F. (2024) Using Museum collections to assess the impact of
industrialization on mussel (Mytilus edulis) calcification. PLoS ONE, 19 (4):

e0301874.

Milaschewitch, K. O. (1916) Molluscs of Russian seas. I. Molluscs of the Black and Azov
seas. Faune de la Russie et des pays limitrophes 312 pp.

Naumov, A. D., Skarlato, O. A. & Fedyakov, B. B. (1987) Bivalvia. In: Sksrlsto, O. A. (Ed.):
Mollyuski Belogo Morya. Opredeliteli po faune SSSR 151. Leningrad, Nauka, 205-
257. (in Russian).

Oyarzun, P., Toro, J., Nunez, J., Suarrez-Villota, E. & Gardner, J. (2021) Blue mussels of
the Mytilus edulis species complex from South America: The application of species
delimitation models to DNA sequence variation. PLOS ONE, 16 (9): e0256961.

Paspalev, G. (1933) Hydrobiologische Untersuchungen Uber den Golf von Varna. Arbeiten
aus der Biologischen Meeresstation in Varna, 2: 1-18.

PESI (2026) Pan-European Species directories Infrastructure. Accessed through www.eu-
nomen.eu/portal, at 2026-09-01

Skarlato, O. A. (1981). Dvustvorchatie mollyuski umerenix vod severo-zapadnoy chasti
Tihogo okeana. In: Skarlato, O. A. (Ed.): Opredeliteli po faune SSSR 126. Leningrad,
Nauka, 547 pp. (in Russian).

Skarlato, O. A. & Starobogatov Y. I. (1972) Class of Bivalve Mollusks - Bivalvia. In:
Mordukhay-Boltovskogo F. (Ed.): The Key for the Fauna of the Black and Azov Seas.
3. Kiev, Naukova dumka, 178-249. (in Russian).


http://www.marbef.org/data/erms.php%20on%202026-09-01
http://www.marbef.org/data/erms.php%20on%202026-09-01

305 ZooNotes 305: 1-4 (2026)

Valkanov, A. (1957) Katalog unserer Schwarzmeerfauna. Arbeiten aus der Biologischen
Meeresstation in Varna, 19: 1-62. (in Bulgarian).

WoRMS Editorial Board (2026) World Register of Marine Species. Available from
https:/ /www.marinespecies.org at VLIZ. (Accessed on 01 September 2026).

Table 1. Differences between Mytilus edulis and Mytilus galloprovincialis (Skarlato &
Starobogatov 1972; Skarlato1981; Naumov et al. 1987; Oyarzun et al. 2021).

Features Mytilus edulis Mytilus galloprovincialis
Shell, form triangular-oval, wedge-shaped quadrangular wedge-shaped
Shell, ventrally more rounded flatter
Ligament elongated shorter
Exterior colouring radial stripes no radial stripes
Internal colouring more pronounced purple hue blue, blue-purple

Fig. 1. Shells with colors and morphological characteristics of Mytilus edulis from the south
Black Sea Coast.
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