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The number of mollusc farms off the coast of Crimea and the Caucasus has increased significantly in re-
cent years. The cultivation of the Pacific oyster Crassostrea gigas (Thunberg, 1793) requires monitoring
of mollusc health and parasitological control of mariculture farms. The aim of this work was to study
species composition of epibionts and endobionts, associated with shells of cultivated oyster C. gigas,
as well as to identify species, damaging shells. Commercial oysters with visual shell damage were col-
lected on a mariculture farm in the Donuzlav Bay (Crimea, the Black Sea) and brought to the laboratory
alive chilled. As a result of 22 oysters’ examination, 14 macrozoobenthos species and live specimens
of rock-boring mollusc Petricola lithophaga (Retzius, 1788) were found. The size of rock-borers varied
9 to 16 mm; their age was about two years. Prolonged presence of P. lithophaga inside oyster valves
can cause degradation of shell calcareous layer and even death of the mollusc host; this fact is of great
importance for the Black Sea mariculture. Considering P. lithophaga annual development cycle, during
the period of mass larval settlement (July to October), it is recommended to inspect the shells of cul-
tivated oysters. Further detailed studies will allow to develop measures for prevention and protection
of bivalve molluscs from infestation with P. lithophaga.
Keywords: mariculture, commensals, infauna, shell boring, oysters, Black Sea

Crassostrea gigas (Thunberg, 1793) is a euryhaline species, resistant to salinity changes in a wide
range of 12–34 ‰; large specimens withstand even short-term desalination. Due to its tolerance
to salinity, this oyster species is one of the most popular mariculture objects in the world. Since
the middle of the XX century, C. gigas is actively cultivated in the Black Sea: off the coast
of Crimea and the Caucasus (Kholodov et al., 2010). The main problem for mariculture farms
is the threat of destructive epizootics. Parasitic infestation can lead to deterioration of shell ap-
pearance and its thinning, inhibition of cultivated mollusc growth, and even its death. As known
for the Black Sea, on shells of 1-year old oysters larger than 3–4 cm, several rock-boring species
can be found, such as sponges of the family Clionaidae [Pione vastifica (Hancock, 1849)], poly-
chaetes of the family Spionidae [Polydora websteri Hartman in Loosanoff & Engle, 1943 and Poly-
dora ciliata (Johnston, 1838)], and others (Milashevich, 1916 ; Pirkova & Demenko, 2008).
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The need for parasitological control of mariculture farms, detailed study of biology and species compo-
sition of potential parasites and commensals of cultivated molluscs, and their distribution in mariculture
areas becomes obvious and urgent.

The aim of this work is to study species composition of epibionts and endobionts, associated
with shells of commercial oyster C. gigas, cultivated in the Donuzlav Bay (the Black Sea), as well
as to identify rock-boring species and to assess the overall condition of shells and the degree of their
damage.

MATERIAL AND METHODS
The object of the study was the bivalve mollusc C. gigas, grown on an oyster farm in the Donu-

zlav Bay. This water area is located in western Crimea and cuts into the land for 30 km. The oyster
farm is located in the central bay area (45°23.7′N, 33°07.1′E) (Fig. 1). The depth under the farm
is 5–15 m. Oysters were grown in suspended culture, in cages of 100–150 individuals at a depth
of 2–3 m.

In October 2019, 22 specimens of commercial oyster were sampled, with visual shell damage,
noted during a preliminary examination. In a laboratory, shells linear parameters were measured,
and live weight of each oyster was registered. Oyster height was estimated as the maximum dis-
tance between a shell lock and a growing edge. Shell length was measured at its widest part, per-
pendicular to the height (Nair & Nair, 1986). At first, all biofoulers were collected from shell sur-
face for further species identification; only then rock-boring molluscs were removed from oyster shells.
Some macrozoobenthos specimens were identified to species level (Kiseleva, 2004).

Fig. 1. Area of Petricola lithophaga finding in Crassostrea gigas valves (the Donuzlav Bay, the Black Sea).
The arrow indicates mariculture farm location

RESULTS
In total, 22 C. gigas specimens were examined, with a shell height of 65–150 mm and weight

of 38–151 g. On oyster valves, 14 macrozoobenthos species were found and identified: poly-
chaetes Nereis zonata Malmgren, 1867, Platynereis dumerilii (Audouin & Milne Edwards, 1834), Hy-
droides dianthus (Verrill, 1873), Dorvillea rubrovittata (Grube, 1855), Prionospio cirriferaWirén, 1883,
Polydora websteri Hartman in Loosanoff & Engle, 1943, and Phyllodocidae g. sp.; molluscs
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Bittium reticulatum (da Costa, 1778), Rissoa parva (da Costa, 1778), Mytilus galloprovincialis
Lamarck, 1819, Mytilaster lineatus (Gmelin, 1791), Modiolula phaseolina (Philippi, 1844), and Petri-
cola lithophaga (Retzius, 1788); and crustacean Amphibalanus improvisus (Darwin, 1854). Moreover,
representatives of sponges, bryozoans, turbellaria, and nemerteans were registered, which could not be
identified.

In the cavities on the outer side of oyster valves (95–145 mm in size), 7 specimens of the rock-borer
P. lithophaga were found, with a shell length of 9–16 mm. In five oysters, 1 specimen of the rock-
borer was recorded in each; in one oyster – 2 specimens (Table 1). Thus, the number of oysters,
infested with Petricola, amounted to 27 % of the total number of examined individuals.

Table 1. Morphometric characteristics of oysters C. gigas and rock-boring molluscs P. lithophaga, found
inside their shells

No. Oyster shell Oyster shell Total mollusc Number
P. lithophaga

height, mm length, mm weight, g of P. lithophaga, shell length, mm
ind. per 1 oyster

1 95 45 65 1 9
2 110 40 80 1 12
3 110 40 81 1 16
4 120 65 100 1 12
5 130 60 110 1 14
6 145 55 98 2 13.11

In C. gigas valves, infested with P. lithophaga, an increased calcification on inner surface, at rock-
borer penetration sites, was noted, as well as formation of characteristic rounded bulges (blisters). Live
rock-boring molluscs were found inside the blisters. Large rock-borers greatly thinned the valve and were
clearly visible, when we examined inner shell surface (Fig. 2). All found P. lithophaga were located
in the central part of oyster shell or near its shell lock.

DISCUSSION
Previously, representatives of various taxonomic groups were registered among C. gigas parasites

and pests: viruses, bacteria, parasitic fungi, protozoa, helminths, molluscs, and crustaceans (Gaevskaya
& Lebedovskaya, 2010). This list also includes species of a special ecological group: rock-borers. Among
the species dangerous to C. gigas, the most known are those of the families Clionaidae (sponges)
and Spionidae (polychaetes), as well as several Mollusca representatives. The activity of rock-borers
not only affects the overall condition of damaged molluscs, but also deteriorates oyster shell appearance,
which reduces its commercial value.

Our finding of the rock-boring mollusc P. lithophaga in oyster shells in the Crimean Peninsula wa-
ter area is of particular interest. Dense C. gigas shells served as a substrate for this infauna species,
which usually inhabits rock ground, such as limestone, marl, etc. (Milashevich, 1916).

Four rock-boring mollusc species are known for the Black Sea: Pholas dactylus Linnaeus, 1758,
Barnea candida (Linnaeus, 1758), Rocellaria dubia (Pennant, 1777), and P. lithophaga (Golikov
& Starobogatov, 1972). Single cases of P. lithophaga and R. dubia finding in the valves of the Black Sea
mussels and oysters were recorded (Gaevskaya, 2006 ; Kholodkovskaja, 2003). In the valves of oysters
C. gigas, cultivated in Crimea, P. lithophaga was found for the first time.

Морской биологический журнал Marine Biological Journal 2021 vol. 6 no. 1



The first record of rock-boring mollusc Petricola lithophaga (Retzius, 1788)… 37

Fig. 2. Petricola lithophaga inside Crassostrea gigas valves:
1 – inner side of oyster valve;
2 – oyster shell, damaged by a rock-borer;
3 – P. lithophaga appearance (shell length of 13 mm);
4 – biofoulers on oyster shell.
Abbreviations:
B – blister (abnormal formation on oyster valve at rock-borer penetration site);
S – sponges;
P – polychaetes;
M – mussels

P. lithophaga range is European Atlantic Coast and northern Africa (it is distributed up to Eng-
land in the north and up to Morocco in the south), the Sea of Marmara, and Mediterranean, Aegean,
and Black seas (Golikov & Starobogatov, 1972). In the Mediterranean Basin, the species is poorly stud-
ied and, as a rule, is included only in general lists of benthic animals (Crocetta et al., 2013 ; Ricci et al.,
2015 ; Sen et al., 2010 ; Zenetos et al., 2005). Off the coast of Crimea, this species was found in the upper
sublittoral zone in the biotope of limestone boulders in the waters near Tarkhankut Peninsula, Sevasto-
pol, Karadag Nature Reserve, and Dvuyakornaya Bay (Kovalyova, 2012, 2015). The degree of damage,
caused by Petricola, is largely determined by the density of its population, which can be quite high in favor-
able biotopes. For the Black Sea, themaximum abundance of this mollusc was recorded in the Sevastopol
Bay: the density and biomass averaged (185 ± 15) ind.·m⁻² and (144.7 ± 12) g·m⁻², respectively (Kova-
lyova, 2012). In the limestones of the Donuzlav water area, P. lithophaga has not been previously found;
there are no quantitative data on this mollusc in this area.

The maximum recorded P. lithophaga shell length is 30 mm (Golikov & Starobogatov, 1972).
As established previously, when the representative of this species reaches one year, the size of its
shell is 7–10 mm (Kovalyova, 2017). The individuals found by us were noticeably larger (9–16 mm);
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their age was about two years. Probably, P. lithophaga larvae settled on oyster shells just after the latter
appeared on the farm in 2017. Oyster shell height (Lisitskaya et al., 2010 ; Pirkova & Demenko, 2008)
at that time was no more than 20–35 mm.

Prolonged presence of P. lithophaga inside oyster valves can cause first degradation of shell calcare-
ous layer and then even death of a mollusc host. A case is described of finding a bivalve rock-borer
R. dubia in Venus verrucosa Linnaeus, 1758 valves (Trigui El-Menif et al., 2005). The authors point out
as follows: the presence of bored cavities increases the risk of infestation of amollusc host with pathogens
and makes it vulnerable to predators. As it is assumed, even some forms of competition for food may
occur between a parasitic mollusc and a mollusc host, especially in cases when their siphons are in close
proximity to each other. The negative effect of parasitic molluscs may also be as follows: as a rock-borer
grows, a mollusc host has to make more and more effort in moving the valves to sustain itself. Moreover,
some rock-borers [P. lithophaga is among them (Morton & Scott, 1988)] secrete an acid when boring
a hole, and its effect on a mollusc host remains unstudied.

Conclusion. The fact of P. lithophaga finding on an oyster farm, located in the Donuzlav Bay,
is not only of scientific interest: it has important applied significance for the Black Sea mariculture.
Coastal water areas of Crimea are characterized by the presence of favorable conditions for increas-
ing the number of mariculture farms and the volume of growing bivalve molluscs. Various shell dam-
age, e. g. its boring, can lead not only to deterioration of oyster commercial appearance, but also to its
death. In such conditions, monitoring studies of cultivated molluscs and parasitological control become
relevant. The case of rock-borer finding in the shells of live oysters on a mariculture farm indicates
the need for further research on this phenomenon, as well as for development of comprehensive di-
agnostic methods, prevention of infestation with rock-borers, and protection of cultivated molluscs.
A detailed study of the development cycle of rock-boring molluscs will allow predicting the timing
of their appearance on coastal mariculture farms and the timing of preventive measures to preserve
cultivated oysters.

This work has been carried out within the framework of IBSS government research assignment “Regularities
of formation and anthropogenic transformation of biodiversity and biological resources of the Sea of Azov – Black
Sea basin and other areas of the World Ocean” (No. АААА-А18-118020890074-2).

Acknowledgement. The authors are grateful to N. Boltachova, senior researcher, PhD, for the identification
of polychaetes and to A. Nadolny, researcher, PhD, for his help in the design of the figures.

REFERENCES

1. Gaevskaya A. V. Parasite, Diseases, and Pests
of Mussels (Mytilus, Mytilidae). II. Mollusca. Sevas-
topol : EKOSI-Gidrofizika, 2006, 100 p. (in Russ.)

2. Gaevskaya A. V., Lebedovskaya M. V. Par-
asites and Diseases of the Giant Oyster
(Crassostrea gigas) in Aquaculture. Sevas-
topol : EKOSI-Gidrofizika, 2010, 218 p.
(in Russ.)

3. Golikov A. N., Starobogatov Ya. I. Opredelitel’
fauny Chernogo i Azovskogo morei.Kyiv : Naukova
dumka, 1972, vol. 3, 166 p. (in Russ.)

4. Kiseleva M. I. Polychaetes (Polychaeta)
of the Black and Azov seas. Apatity : Izd-vo
Kol’skogo nauchnogo tsentra RAN, 2004, 409 p.
(in Russ.)

5. Kovalyova M. A. Preliminary data on the dis-
tribution of the rock-boring mollusk Petricola
lithophaga (Philippson 1788) along the west-
ern coast of Crimea. Naukovi zapysky Ternopil-
skoho natsionalnoho pedahohichnoho universytetu
imeni Volodymyra Hnatiuka, 2012, vol. 51, no. 2,
pp. 132–136. (in Russ.)

Морской биологический журнал Marine Biological Journal 2021 vol. 6 no. 1



The first record of rock-boring mollusc Petricola lithophaga (Retzius, 1788)… 39

6. Lisitskaya E. V., Boltachova N. A.,
Lebedovskaya M. V. New Ukrainian fauna
species Polydora websteri (Hartman, 1943)
(Polychaeta: Spionidae) from the coastal waters
of Crimea (Black Sea). Morskoj ekologiche-
skij zhurnal, 2010, vol. 9, no. 2, pp. 74–80.
(in Russ.)

7. Milashevich K. O. Fauna Rossii i sopredel’nykh
stran : in 6 vol. Petrograd : Tipografiya Impe-
ratorskoi akademii nauk, 1916. Vol. 1. Molluski
russkikh morei : Molluski Chernogo i Azovskogo
morei, 312 p. (in Russ.)

8. Pirkova A. V., Demenko D. P. Cases of shell dis-
ease in the giant oyster Crassostrea gigas (Bivalvia)
cultivated in the Black Sea. Biologiya morya,
2008, vol. 34, no. 5, pp. 359–364. (in Russ.)
https://doi.org/10.1134/S1063074008050076

9. Kholodkovskaja E. V. Study of symbionts fau-
nae of commercial Black Sea bivalve mollusks.
Ekologiya morya, 2003, no. 63, pp. 66–72.
(in Russ.)

10. Kholodov V. I., Pirkova A. V., Ladygina L. V.
Cultivation of Mussels and Oysters in Black Sea
/ V. N. Eremeev (Ed.) ; A. O. Kovalevsky Insti-
tute of Biology of the Southern Seas of the Na-
tional Academy of Sciences of Ukraine. Sevasto-
pol : [DigitPrint], 2010, 424 p. (in Russ.)

11. Crocetta F., Bitar G., Zibrowius H., Oliverio M.
Biogeographical homogeneity in the east-
ern Mediterranean Sea. II. Temporal vari-
ation in Lebanese bivalve biota. Aquatic
Biology, 2013, vol. 19, no. 1, pp. 75–84.
https://doi.org/10.3354/ab00521

12. Kovalyova M. A. Morphometric features
of the shell and distribution of Petricola
lithophaga (Retzius, 1788) (Mollusca: Vener-
idae) along the Crimean coast (Black Sea).
Acta Zoologica Bulgarica, 2015, vol. 67, no. 4,
pp. 587–590.

13. Kovalyova M. Reproductive biology of the rock-
borer Petricola lithophaga (Retzius, 1788)
(Bivalvia: Veneridae) in the Black Sea. Molluscan
Research, 2017, vol. 37, iss. 3, pp. 159–166.
https://doi.org/10.1080/13235818.2017.1279475

14. Morton B., Scott P. J. B. Evidence for chemi-
cal boring in Petricola lapicida (Gmelin, 1791)
(Bivalvia: Petricolidae). Journal of Molluscan
Studies, 1988, vol. 54, iss. 2, pp. 231–237.
https://doi.org/10.1093/mollus/54.2.231

15. Nair N. U., Nair N. B. Height-Length relation
of shells in the Indian blackwater oyster Cras-
sostrea madrasensis (Preston) of the Cochin Har-
bour. Fishery Technology, 1986, vol. 1, no. 231,
pp. 27–31. http://aquaticcommons.org/18508

16. Trigui El-Menif N., Guezzi Y., Le Pennec M.,
Boumaiza M., Le Pennec G. Infestation
of the clam Venus verrucosa by Sipunculoidea
and the lithophagus bivalve, Gastrochaena dubia.
Acta Adriatica, 2005, vol. 46, no. 1, pp. 83–90.
https://hrcak.srce.hr/81

17. Ricci S., Antonelli F., Sacco Perasso C. Aspects
of biodeterioration of lapideous submerged arte-
facts: 3D methodologies application. ISPRS – In-
ternational Archives of the Photogrammetry, Re-
mote Sensing and Spatial Information Sciences,
2015, vol. 40/5W5, pp. 191–194. https://doi.org/
10.5194/isprsarchives-XL-5-W5-191-2015

18. Sen S., Sivrikaya H., Yalcin M., Bakir A. K., Oz-
turk B. Fouling and boring organisms that deterio-
rate various European and tropical woods at Turk-
ish seas. African Journal of Biotechnology, 2010,
vol. 9, no. 17, pp. 2566–2573.

19. Zenetos A., Vardala-Theodorou E., Alexan-
drakis C. Update of the marine Bivalvia
Mollusca checklist in Greek waters. Journal
of the Marine Biological Association of the United
Kingdom, 2005, vol. 585, iss. 4, pp. 993–998.
https://doi.org/10.1017/S0025315405012014

Морской биологический журнал Marine Biological Journal 2021 vol. 6 no. 1

https://doi.org/10.1134/S1063074008050076
https://doi.org/10.3354/ab00521
https://doi.org/10.1080/13235818.2017.1279475
https://doi.org/10.1093/mollus/54.2.231
http://aquaticcommons.org/18508/
https://hrcak.srce.hr/81
https://doi.org/10.5194/isprsarchives-XL-5-W5-191-2015
https://doi.org/10.5194/isprsarchives-XL-5-W5-191-2015
https://doi.org/10.1017/S0025315405012014


40 M. A. Kovalyova and O. Yu. Vyalova

ПЕРВОЕ ОБНАРУЖЕНИЕМОЛЛЮСКА-КАМНЕТОЧЦА
PETRICOLA LITHOPHAGA (RETZIUS, 1788)

В СТВОРКАХ КУЛЬТИВИРУЕМЫХ В КРЫМУ УСТРИЦ
CRASSOSTREA GIGAS (THUNBERG, 1793)
(ЗАЛИВ ДОНУЗЛАВ, ЧЁРНОЕМОРЕ)

М. А. Ковалёва, О. Ю. Вялова

Федеральный исследовательский центр «Институт биологии южных морей
имени А. О. Ковалевского РАН», Севастополь, Российская Федерация

E-mail: kovalmargarita@mail.ru

За последние годы значительно увеличилось количество ферм по выращиваниюмоллюсков у бе-
регов Крыма и Кавказа. Культивирование тихоокеанской устрицы Crassostrea gigas (Thunberg,
1793) требует проведения мониторинга здоровья моллюсков и паразитологического контро-
ля морских ферм. Целью данной работы было изучить видовой состав эпибионтов и эндо-
бионтов, ассоциированных с раковинами культивируемых устриц C. gigas, а также выявить
виды, повреждающие раковины. Товарные устрицы с визуальными повреждениями раковины
собраны на морской ферме в заливе Донузлав (Крым, Чёрное море) и доставлены для даль-
нейшего изучения в лабораторию в живом виде охлаждёнными. В результате обследования
22 устриц обнаружены 14 видов макрозообентоса и экземплярыживых моллюсков-камнеточцев
Petricola lithophaga (Retzius, 1788). Размеры моллюсков-камнеточцев варьировали от 9 до 16 мм,
возраст составлял около двух лет. Длительное нахождение P. lithophaga внутри створок устриц
может вызывать деградацию известкового слоя раковины и даже гибель моллюска-хозяина; дан-
ныйфакт имеет большое значение для марикультурыЧёрного моря. Принимая в расчёт годовой
цикл развития камнеточца-петриколы, в период массового оседания его личинок (с июля по ок-
тябрь) можно рекомендовать проводить осмотр раковин культивируемых устриц. Выполне-
ние дальнейших детальных исследований позволит разработать мероприятия по профилактике
и защите двустворчатых моллюсков от заражения камнеточцем P. lithophaga.
Ключевые слова: марикультура, комменсалы, инфауна, перфорирование раковины, устрицы,
Чёрное море
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