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Abstract 
 
The present study reports on two macrobenthic invertebrate species found along the 
Turkish coast of the Black Sea. An anthozoan species, Marmara musculata, was first 
encountered among hard-bottom materials collected in 2017 off Kıyıköy and then widely 
found among benthic materials collected at several locations at depths of 19-41 m along 
the Turkish Black Sea coast in 2022 and 2024. An invasive alien serpulid species, 
Hydroides dianthus, was determined on artificial substratum in and around harbour 
environments at 0.1-0.5 m in Samsun and on plastic surface at 28 m in Rize. Among the 
species, M. musculata is a new record for the Black Sea and H. dianthus for the Black Sea 
coast of Türkiye. 
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Introduction 
 
The Black Sea is a semi-closed sea and it is the largest (a volume of 547000 km3) 
permanently stratified marine basin in the world (Zaitsev et al. 2002). It is 
characterized by brackish waters with a salinity of 18 PSU which limits the 
transport of euhaline forms via the İstanbul Strait. Its ecosystem structure differs 
from that of the neighbouring Mediterranean Sea: the species diversity is lower 
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and the dominant organism groups are different. However, the abundance, total 
biomass and productivity of the Black Sea are much higher than those in the 
Mediterranean Sea (Zaitsev and Alexandrov 1998). Macrobenthic animals 
inhabiting the Black Sea have been relatively well studied in different parts of the 
region (Czerniavsky 1880, 1881, 1882; Băcescu et al. 1971; Andriescu 1977; 
Marinov 1977; Băcescu 1977; Kiseleva 1981, 1988; Stokyov and Ouzounova 
1998; Todorova and Konsulova 2000; Revkov et al. 2002; Losovskaya et al. 
2004; Grintsov et al. 2005; Boltachova et al. 2006, 2011; Begun et al. 2010; 
Lisitskaya et al. 2010; Surugiu et al. 2010; Filimon et al. 2016; Dumitrache et al. 
2024; Teacă et al. 2025; author’s database) but their compositions and 
distributions on habitats have been rarely a subject of the study along the Turkish 
Black Sea coast (Sezgin et al. 2001; Çinar and Gönlügür-Demirci 2005; Sezgin 
and Katağan 2007; Gözler et al. 2009, 2010; Kuş and Kurt-Şahin 2016; Kurt-
Sahin et al. 2017a, 2017b, 2019; Kuş et al. 2021; Çinar and Erdoğan-Dereli 2023). 
Zoobenthic community structures in the Black Sea have considerably changed 
over the years. The species influx from the Aegean Sea and the Sea of Marmara, 
a process known as the “Mediterranization” of the Black Sea has increased with 
the ongoing climate change (Oğuz and Öztürk 2011; Kurt-Şahin et al. 2019; Çinar 
et al. 2024a; Bat et al. 2024). The introduction of species primarily driven by 
dense shipping traffic is another factor affecting biodiversity in the area. A total 
of 65 alien zoobenthic species are known to exist in the region and this number is 
increasing over time (Çinar et al. 2021; Shalovenkov 2022). In addition, several 
species new to science were described in recent studies conducted along the 
Turkish Black Sea coast (Kuş et al. 2021; Çinar and Erdoğan-Dereli 2023). This 
clearly indicates that the zoobenthic diversity in the Black Sea has been 
underestimated and that more detailed research is needed to elucidate the region’s 
true benthic animal diversity.  
 
This study presents the first reports of two macrobenthic invertebrate species 
collected from the Turkish coast of the Black Sea within various research projects: 
Hydroides dianthus (Verrill 1873) and Marmara musculata Ocaña and Çinar 
2018. Among the species the anthozoan M. musculata was originally described 
from the Sea of Marmara among hard bottom materials at 10-50 m depths and has 
not been reported outside the region so far (Ocaña and Çinar 2018). The serpulid 
polychaete H. dianthus was originally described from the Atlantic coast of North 
America by Verill (1878) and it is considered as an invasive alien species for the 
coast of Türkiye (Çinar et al. 2021, 2024a). It is known from the Sea of Marmara, 
Aegean Sea and Levantine Sea (Çinar et al. 2024a). This species was reported for 
the Black Sea from the coast of Sevastapol (Crimea) on oysters (Magallana gigas 
(Thunberg 1793) as Crassostrea gigas) shells and stones at depths of 0.1-5 m by 
Boltachova et al. (2011). Recently Sun et al. (2017) use barcoding gene 
cytochrome c oxidase I (COI) sequences to assess the genetic divergence among 
H. dianthus populations and examined individuals sampled from 17 different 
localities worldwide including the Black Sea samples from Sevastopol.  
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This study reports these two species along the Black Sea coast of Türkiye and 
describes them based on the material collected at stations.   
 
Materials and Methods 
 
Specimens of Marmara musculata and Hydroides dianthus were collected at nine 
stations along the southern part of the Turkish Black Sea coast (Figure 1). A Van 
Veen grab (at stations KYK, TRK1, TRK10, TRK13, TRK25, TRK28) or bottom 
trawl (at stations ST1 and ST2) were used to take soft bottom samples at stations. 
In harbour environment (station KSLS) fouling communities on artificial 
substrata were collected by using a spatula. The locality sampling depth habitat 
and date for each station are presented in Table 1.   
 

Table 1. Sampling locations, dates, coordinates, depth and substrate types of stations 

Code Station 
Location Date Depth 

(m) 
Coordinates Substrate 

Latitude Longitude  

TRK 1 İğneada 09.07.2024 19 41°52′12.07″ N 28°03′33.48″ E 
Sand with 

shell 
fragments 

TRK 10 Sakarya 
River 10.07.2024 24 41°08′45.85″ N 30°37′39.18″ E Mud 

TRK 13 Zonguldak 12.07.2024 20 41°27′36.18″ N 31°46′24.78″ E Black sandy 
mud 

TRK 25 Sinop 2 14.07.2024 20 42°03′49.25″ N 34°55′04.69″ E Mud 

TRK 28 Sinop 1 14.07.2024 25 42°00′57.24″ N 35°09′28.51″ E 
Coarse sand 
with shell 
fragments 

ST1 Rize 10.03.2022 28 41°04′27.01″ N 40°35′20.00″ E Plastic debris 
ST2 Rize 09.03.2022 41 41°11′22.99″ N 40°44′24.00″ E Plastic debris 

 
In the field the specimens were fixed with 4% formaldehyde solution and 
transferred to the jars. In the laboratory the benthic material was washed with tap 
water and sorted. The specimens were preserved in 70% ethanol. All specimens 
of Hydroides were identified to species using taxonomic characters such as 
operculum, chaetae, tubes. The operculum of serpulids is a structure with 
particularly important characters for the identification of the species. The 
operculum shape, as well as the number and arrangement of chitinous or 
calcareous ornamentations, are useful for the diagnosis of species. Tube 
ornamentations and collar chaetae are also used in combination with the 
operculum (Bastida-Zavala and ten Hove 2002). Anthozoa specimens were 
identified according to Ocaña and Çinar (2018). Photographs of the general view 
of the specimen were taken by a digital camera attached to a stereomicroscope 
(Nikon SMZ745-T) and the chaetal images were taken by a digital camera 
(Nikon1 J5) equipped on a compound upright microscope with phase contrast 
attachment (Nikon Eclipse Ci-L). 
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Figure 1. Sampling stations 

 
The specimens were deposited at the Marine Biology Laboratory of Department 
of Biology, Faculty of Arts and Sciences, Sinop University and Benthology 
Laboratory of Department of Hydrobiology, Faculty of Fisheries, Ege University 
in Türkiye. 
 
Results and Discussion 
 
Hydroides dianthus (Verrill 1873)  
 
Serpula dianthus Verrill 1873: 620. 
Hydroides dianthus Zibrowius 1971: 697-705; Bastida-Zavala and Salazar-
Vallejo 2000: 845 Figure 1m-u; Bastida-Zavala and ten Hove 2002: 143-146 figs 
23A-M 24A-K 28; Çinar et al. 2008: 5-11; Link et al. 2009: 1-6 figs 1a-g 2; Otani 
and Yamanishi 2010: 63-64 figs 3a-g; Ben-Eliahu and ten Hove 2011: 14-16; 
Boltachova et al. 2011: 34-38; Bastida-Zavala et al. 2017: 25-28 figs 4C-5; Sun 
et al. 2017: 1-12; Çinar et al. 2020: 9.  
 
Material examined: 04.07.2021, KSLS, Samsun, 41°18'14"N 36°20'42"E, 0.5 m, 
on rubber tire, 5 specimens; 18.07.2024, KSLS, Samsun, 41°18'14"N 
36°20'42.00"E, 0.3 m, dock, 12 specimens; 10.03.2022, Rize, ST1, 
41°04′27.01″N 40°35′20.00″E, 28 m, on plastic debris, 1 specimen.  
 
Description: Tubes white with two longitudinal ridges (Figure 2E); internal 
diameter 1.4 mm external diameter 1.6 mm. Specimen complete 23.1 mm long. 
Both thorax and abdomen pale yellow in preserved specimens (Figure 2A). 
Branchial crown 2.1 mm long with 16-18 radioles. Length of operculum with 
peduncule 1.9 mm; funnel with 33 radii; verticil with 9-10 yellow spines without 
external spinule and wings all curved ventrally with pointed tips (Figures 2C, D); 
dorsal spines larger than ventral ones; spines with one basal internal spinule. The 
verticil lacked a central tooth. Collar chaetae including 1-2 bayonet and 4-5 
hooded capillary chaetae (Figure 2B); bayonet chaetae with two blunt-rounded 
distal blades smooth 215 μm long. The thoracic membrane well developed. Seven 
thoracic segments six of which with capillary notochaetae. The abdomen with 95 
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segments. Thoracic and abdominal uncini saw-shaped. Neurochaetae of the 
posterior abdominal segments with long capillary chaetae. 
 

 
Figure 2. Hydroides dianthus A. General view;  

B. Bayonet collar chaeta and capillary chaetae; C-D. Operculum; E. Tube  
(Scale bar A: 500 µm; B: 100 µm; C: 100 µm; D. 200 µm; E. 500 µm) 

 
Marmara musculata Ocaña and Çinar 2018 (Figure 3) 
 
Marmara musculata Ocaña and Çinar 2018: 2246-2252.  
 
Material examined: 04.04.2017, Kıyıköy, 41°39'1.92"N 28°6'41.40"E, 27 m, on 
muddy sand with shell fragments, 1 specimen; 09.03.2022, ST2, Rize, 
41°11′22.99″N 40°44′24.00″E, 41 m, on plastic debris, 2 specimens; 10.03.2022, 
Rize, ST1, 41°04′27.01″N 40°35′20.00″E, 28 m, on plastic debris, 4 specimens; 
09.07.2024, TRK1, İğneada, 41°52′12.07″N 28°03′33.48″E, 19 m, on sand with 
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shell fragments, 1 specimen; 10.07.2024, TRK10, Sakarya River, 41°08′45.85″N 
30°37′39.18″E, 24 m on mud with shell fragments 1 specimen; 12.07.2024, 
TRK13, Zonguldak, 41°27′36.18″N 131°46′24.78″E, 20 m, black sandy mud, 1 
specimen; 14.07.2024, TRK25, Sinop, 42°3′49.25″N 34° 55′ 4.69"E, 21 m, on 
mud with shell fragments, 18 specimens; 14.07.2024, TRK28, Sinop, 42°0′ 
5724″N 35°9′2851"E, 25 m, coarse sand with shell fragments, 2 specimens.  
 

 
Figure 3. General view of Marmara musculata specimens.  

A-D. on plastic debris; B. on Chamelea gallina; C. on Anadara kagoshimensis;  
E-F. Retracted and protruded fixed specimens 

 (Scale A: 2 mm B: 10 mm C: 4 mm D: 2 mm E: 5 mm F: 3 mm) 
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Diagnosis: Specimens pinky or orange-like colour with white stripes; white 
stripes more obvious from capitulum till base; upper part of column and capitulum 
with lines of orange or reddish colour; brownish colour with same stripe and line 
patterns described above (Figure 3). Dimension in strongly retracted specimens: 
0.4–1.1 cm × 0.3–0.8 cm; in expanded specimens 1.1-1.5 cm long. In expanded 
condition body with two differentiated areas: upper part with tentacles and 
pharynx concentrated in a budlike structure; rest of column till base constituting 
a thin cord-like structure; in strongly retracted specimens pedal disc enlarged and 
attached to stones or shell fragments (Figure 3). Conspicuous muscular belts of 
endodermic musculature present along column and capitulum. No scapulus. 
Tentacles retracted in some specimens.  
 
The Black Sea is a region that remains insufficiently studied in terms of its 
macrozoobenthic diversity and there is significant potential for the discovery of 
new species and records. The current status of marine animal diversity along the 
Turkish Black Sea coast and in all seas surrounding Türkiye was recently 
presented in a special issue of the Turkish Journal of Zoology in 2024 entitled 
"Marine Animal Diversity of Türkiye”. The relevant articles (Bakir et al. 2024; 
Çinar et al. 2024a, b, c; Evcen and Topaloğlu 2024; Koçak and Aydın 2024; 
Öztürk et al. 2024) in the special issue reported approximately 1172 invertebrate 
species from the Black Sea coast of Türkiye most of which were benthic 
organisms. Among these Çinar et al. (2024a) reported 209 polychaete species and 
Çinar et al. (2024b) reported 7 anthozoan species from the region. To date four 
alien polychaete species [Capitellethus dispar (Ehlers 1907), Polydora cornuta 
Bosc 1802, Prionospio pulchra Imajima 1990 and Ficopomatus enigmaticus 
(Fauvel 1923)] have been reported on the Turkish Black Sea coast (Çinar et al. 
2014, 2024a). While C. dispar was previously considered an alien species in the 
area (Kurt-Şahin and Çinar 2012; Çinar et al. 2014; Bat et al. 2024) Çinar et al. 
(2024a) questioned this classification. 
 
The invasive serpulid species Hydroides dianthus which was originally described 
by Verill (1878) from the Atlantic coast of North America (Great Egg Harbour to 
New Haven and Cape Cod New Jersey to Massachusetts United States) as Serpula 
dianthus has been previously recorded from the Gulf of Mexico, Mexican 
Caribbean, Mediterranean Sea, Aegean Sea, Sea of Marmara, European Atlantic, 
Senegal, Japan, China, Brazil, and Black Sea (Quatrefages 1865; Zibrowius 1971; 
Sun and Yang 2000; Bastida-Zavala and ten Hove 2002; Zenetos et al. 2005; 
Otani and Yamanishi 2007, 2010; Çinar et al. 2008; Link et al. 2009; Boltachova 
et al. 2011; Sun et al. 2017; Çinar et al. 2020). Zibrowius (1971, 1973, 1978) 
concluded that H. dianthus was distributed in the Mediterranean in ancient times 
and established itself in ports and lagoons. After examining various museum 
collections, he stated that the oldest H. dianthus collections date from before 1865 
in the eastern Mediterranean basin (İzmir) after 1874 in the Adriatic (Gulf of 
Trieste) and after 1888 in Naples (Zibrowius 1971). The first report from the 
Turkish coast of H. dianthus was from İzmir (Aegean Sea) by Quatrefages (1865). 
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Then Çinar et al. (2008) reported the species as an alien species for the 
Mediterranean from İzmir Bay (Aegean Sea) and Çinar et al. (2020) from the Sea 
of Marmara. The present record is the first for the Turkish coast of the Black Sea 
although it was previously reported for the Black Sea fauna in 2011 from 
Sevastapol (Crimea Ukraine) by Boltachova et al. (2011).  
 
Hydroides dianthus forms dense populations especially in harbour environments 
(Bianchi and Moori 2001; Toonen and Pawlik 2001; Çinar et al. 2008). The 
species inhabits subtropical to tropical marine and brackish waters with salinity 
levels of 1-51.7‰ and temperatures of 3-30°C (Zibrowius 1971; Haines and 
Maurer 1980; Bianchi and Morri 2001). It occurs from the intertidal to the 
sublittoral zone (0-189 m). Hydroides dianthus colonizes a great variety of natural 
and artificial hard substrates including oyster shells (Crassostrea spp.), mussel 
beds (Mytilus galloprovincialis Lamarck 1819), other mollusk shells, corals, 
seagrasses (Posidonia oceanica (L.) Delile), macroalgae, sponges, bryozoan 
nodules, vermetid-covered fort walls, ascidians, rocks, wooden dock pilings, and 
other artificial structures (Zibrowius 1971; Bastida-Zavala and Salazar-Vallejo 
2000; Bastida-Zavala and ten Hove 2002; Çinar et al. 2008, 2020; Link et al. 
2009; Ben-Eliahu and ten Hove 2011). 
 
While the debate about whether H. dianthus is a cryptogenic or an alien species 
(Zenetos et al. 2017) continues, a recent study based on the molecular genetic 
analysis of mtDNA COI sequences from 17 locations around the world revealed 
the existence of two previously unknown species lineages (Sun et al. 2017). The 
study suggests that the species may have originated in the Mediterranean and that 
the Black Sea populations of H. dianthus were introduced directly from an 
American population. Following Sun’s study this species was regarded as native 
to the Mediterranean Sea. Since Grosse et al. (2021) reported that an alleged 
native lineage and a Caribbean-origin lineage as described by Sun et al. (2017) 
coexisted in a harbour of the Mediterranean, Langaneck et al. (2024) suggested 
that H. dianthus should be precautionarily considered cryptogenic in the 
Mediterranean. This recent finding coupled with the fact that the species is strictly 
associated with harbour environments and artificial substrata has led to its 
reclassification as an invasive alien species in the region (Çinar et al. 2024a).   
 
The anthozoan Marmara musculata, originally described from the Sea of 
Marmara (Ocaña and Çinar 2018), which gave it its genus name, was first 
discovered along the entire Black Sea coast in the present study. It was found on 
muddy sand bottoms with its base attached to stones or shell fragments at depths 
ranging from 10 to 50 m in the type locality. In the present study we found 
specimens between 19-41 m depths on the shells of Anadara kagoshimensis 
(Tokunaga 1906) and Chamelea gallina (Linnaeus 1758) living on sand and mud 
with shell fragments and on plastic debris. The morphological and taxonomic 
features of the Black Sea specimens are consistent with the original description 
of those from the Sea of Marmara. This tiny anthozoan initially known only from 
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the Sea of Marmara is now frequently encountered along the Turkish Black Sea 
coast prompting debate over whether it is native or alien status. 
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Karadeniz’de iki makrobentik omurgasız türünün yeni 
kayıtları: Marmara musculata (Cnidaria: Anthozoa) ve 
Hydroides dianthus (Annelida: Polychaeta) 
 
Öz 
 
Bu çalışma, Karadeniz'in Türk kıyıları boyunca bulunan iki makrobentik omurgasız türü 
hakkında bilgi vermektedir. Anthozoan Marmara musculata, ilk olarak 2017 yılında 
Kıyıköy açıklarından toplanan sert substratum materyalleri arasında tespit edilmiş ve daha 
sonra 2022 ve 2024 yıllarında Türkiye Karadeniz kıyıları boyunca 19-41 m derinliklerde 
çeşitli lokasyonlardan toplanan bentik materyaller arasında yaygın olarak bulunmuştur. 
İstilacı yabancı serpulid türü Hydroides dianthus ise Samsun'da 0,1-0,5 m derinlikteki 
liman ortamlarında ve çevresindeki yapay substratumlarda ve Rize'de 28 m derinlikteki 
plastik yüzeylerde tespit edilmiştir. Türler arasında M. musculata Karadeniz için, H. 
dianthus ise Türkiye Karadeniz kıyıları için yeni kayıttır. 
 
Anahtar kelimeler: Poliketler, anthozoanlar, yabancı türler, fouling türler, Türkiye 
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