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ABSTRACT

The present paper reports the results of the ob-
servatloas made directly, by diving, and In
aquariums, as well as the blometrlcal measu -
remeats of 390 Ba na thomaslana specimens ,
collected on fhe beaches of Mamata and Aglgea.
The data fouad, as compared to tfaose In the II-
terature, show feat the predator gastropod Ea-
pana Is now gradually Invading the Romanian
shore, representing a danger for bivalves, es-
pec tally for rocky mussels.

Ba na thomaslana Crosse, reported for tfae first time In the

Black Sea waters along the Caucasus coastline la 1947, but considered to

have settled In the Pontlc basin somewhat earlier ta tbe 1930 - 1940

rapidly advanced In the shallow water areas of .:he Northern coast.

In 1949 it was found the oyster bank of Gudautsk, in 1954 at

Yalta and Sebastopol and finally, in 1963, along the Romanian shores

(BACESCU, 1963; CTUHCIN, 1961 ; DBAPKIN, 1953; EBERZIN, 1951).
The species Is a rapacious predator and Its rapid advance
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along fee Caucasus coastline, where It appeared for fhe first time In fhe
Black Sea, thence to the Krimea, the Romanian and Bulgariau shores,
might be flrstey accounted for as an tnvaslon dictated by fa-ophic requlre-
meats - the search for food,

Bapana, which mainly feeds on oysters and mussels, completely
destroyed wtthla a rafcer short period ffae entire stock of feese molluscs
In the Gudautsk bank, completely changing In this way fee faunlsttc pattern
of the bloceaosls (STARK, 1957). Such cases are well known In fee history
of the Black Sea; la fhe geological layers the disappearance of certain bl-
valve species can be clearly followed up, such as: Pseudomusslon denuda-
turn REUSS., Ostrea cochlear POLT, Ostrea I aides SCHLOTH. var.
sarmatlca FUCHS, a dlsappearaace which may be attributed to the rapacity
of such gastropods as, for Instance Murex subclavatus_ BASTEBOT or spe-
cies of the Natlca and Nassa genera (EBEBZIN, 1951).

Having desfcc-oyed the blg-slze species Ostrea edule taurlca
SIEMASCHKO, Mvttlus galloprovinclalls LAM., Modtolus adrlatlcus LAM.)
prefered as food, Rapana was obliged to attack fhe smaller-slze species
(Chtone_jalllSa L., Piter rudts POLI, Paphla rueata (B. D. D. ), SElsula
subtruncata triangula (RENTER), etc. ), mlgrattag Westward along the
coastline from Gudautsk In its search for oysters and mussels, and fhus

rapidly populating new zones. |

In 1954, BACESCU, speaking of foreign animals fhat had re-

ceatly penetrated Into the Black Sea basin, showed that "Ea aa bezoar"
a ]\luriclde snail, had penetrated during the last decade in the Soviet pon-
ttc waters and althou^i not yet found to have settled along the Romanian shore
one should expectlt to reach It. Means should be found to prevent this

. scourgs.

Less than ten years have passed since that prediction and since
1963 Rapana was ever more frequently -net with along the Bomaalan and

Bulgarian coastlines (BACESCU, 1963; GBOSSU, 1970; GROSSU <? LUPU,
1964; ILIESCU RADULESCU, 1968; POPESCI^-MAEINESCU PALADIAN,
1971).

The species fh-st appeared at fce moufa of fhe Danube river
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and rapidly spread Southward becoming a common element In shallow wa-
ters, both on sandy and rocky bottoms.

The large number of specimens thrown upon fhe Romanian bea-
ches of the by the storms In fhe last 2-3 years is an eloquent proof of

fee potential danger this rapacious gastropod represents for the littoral
malacofauna ; the fact also requiring a closer study of the species for its
control, In view of protecting the stock of mussels.

Material and metfaod

It Is well known that the organisms actively moving on the sub-

strate cannot be collected by fee usual methods and that the only me&od

to be used for ecologtc and especially for efhologtc stai dies of a mobile

species should be sampling out In the nature. Into the sea, by diving. Di-
vlag Is particularly necessary for fhe study of all organisms living on
rocky bottoms, where quantitative collection of benfeos samples still
remains a problem.

The first part of the paper deals wife tfae results obtained du-

ring Innumerable underwater obser\'attons carried out ia the shallow water
zones along fhe Romanian seashore, from Cape Mldta to Varna Veche. Our
observations were confronted with and completed by fhose of my colleague. Dr.

G. J. Mt)LU;B, an excellent biologist and diver, who was klad eaough to

give us a series of data on Rapana. and to whom we wish to express our

gratitude.

For blometrlcal measurements and observations la aquariums,

two lots of Ba na feomaslana were collected from the beaches where tiiey

had been thrown up by storms :

- lot 1, 141 specimens collected on Decembr 8, 1970 at IMamala.

on a beach about 500 m long ;

- lot 2, 249 specimens collected on Janiiary 28, 1972, at Agt-

gea, on a beach about 200 m long.

All the specimens were collected on the next day after the

storm deposited fhem on fee beach.
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The following blometrlcal measurements were made ; height of

shell (AB), height of spires (AC), height of aperture (CB), breadfh of
s^ell (DE), breadth of aperture (FE) (fig. 1) total weight (g).

Discussion of results.

Until now, fee gastropod Rapana had bees reproted on the

Romanian coastline of fee Black Sea based on fee only evidence of the

empty shells found cm fee beaches North of Cape Mid ia (BACESCU, 1963;

GKOSSUfcUPU, 1964; TLIESCU &KADULESCU, 1968; POPESCU-MABINESCU

'& PALADIAN, 1971). Diving in fhe shal-

low waters Soufe of Cape Mid ia suppl-

lied fee first ecologlc and efhologlc ele-

meats coiicernlng tbe species along the

^<"

l^t^^"..^'
^^^. ^'^.^
^^c^"

Fig. 1 - Ba aa tfaomastana Crosse shell
and fee linear blometrical measurements

made.

Romaalan ccastliae ; tfaese data may be

summed up as follonrs ;

Rapana thomas tana ts found along

the shores up to 10 m depfc, both tn

sandy and rockey bottoms, as'Es shown

by the great numbers of empty -

shells throwrn upon fee beaches along

fee whole coastline.

It Is of Interest to mention that the species can also live at

greater depths. Thus, in two of mare than 500 dredgings performed in 1970 and

1971 on the Romaatan contlaental shelf between 15-45-50 m depths, Bapana

was found at 17 m., Nortb of Cape Mtdla (2 smalt specimens) and at 30 m

depth. East of Porti^a (one small specimen). In the rocky zone of Aglgea,

between 10 and 20 m depths, only big-slze spectmeas may be Jound but

rather seldom.

s
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On flae sandy bottoms, in the coenosls of tfae bivalve Corbula

medlterranea (COSTA), on fhe submerged beaches of Mamala and Maagalla,

Rapana was found at depths of 3 to 8 m. Against the monotonous uniformity
of the sandy landscape, fhe gastropod can be very clearly dlsceraed ; two
specimens may be usually seen togefeer actively moving upon the substrate.
The abundance of Bapana Is rather poor here; fhe estimated average value

of Its density being 1 to 2 speclmensAOO m~.

Along toe Bulgarian coast, at Cape Emlae, Rapaaa was found

by OUT colleague Dr. MULLEB at a depth between 18 and 28 m, on a shelly
bottom, In tbe subcoenosls of Modlolus adrlatlcus - Chlam s labra ontlca

(B. D. D. ) (four adult specimens measuring +60 - +80 mm hel^it of shell
were found).

fa fee harbour at Cape Mldla, on bottoms 1-2 m dep, covered

by fine sediments with Zostera. Bapana was rarely found, and even then
as very small specimens (less than 30 mm het^it).

During the divings carried out la Sozopol Bay MULLEB
found an abundant Bapaaa population In flelds of Zostera, even, at a'| one
depth of half a meter.

On rocky bottoms (he gastropod occurs most abundantly and Is
frequently encountered la fee zones delimited by &e 4 m and 10 m tso-
batfas, exhibiting a maximum density at depths between 8-10 m (up to 10 - 12
speclmens/m2). Tn Sheltered places, as for Instance among the pier sto-
nes at Mangalla, Bapana may be found even in shallower places at 30-50
cm depth. la the rocky tnfrallttoral, Bapana usually lives In sheltered
places, under tfae angles of the stones, of the rocky thresholds. On denu-
ded stone plafiforms the species was never observed.

fa areas wltii a low mussel density, Bapana Is more abundant

(2-4 speclmens/m2) than In &e areas wife compact mussel colonies
(1-2 specimeas/m2) ; as a rule, feese rapacious gastropds live at the
border of mussel colonies upon which they feed. .

Along the rocky lafrallttoral the highest density was observed
towards fhe end of summer (August - September) when the species appears

to cluster togetiier, crowding on deeper jbottms towards the tsobathF of
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10 - 8, m, &e lower limit of fee stone platforms. For example, at Agl-
gea, within aa area of about 2 hectares, located at the stone edge, in au-
tumn, there may be found 10 to 12 Bapana spectmens/m". Therefore It

Bapana performs a fa'ue seasonal migration due tomay be asserted {hat

temperature changes.

The divings performed point out thet the species prefers the sha-

dowy places to (toe strongly sunlit, ones. When a diver comes near, S^

pana reacts Immediately, drawing back Into Its shell.
We had numerous occasions to watch the gastropod feeding at

tiie edge of mussel colonies. With the sole of Its foot It envelops a

mussel as if It wanted to suffocate the blv-alve, and then using Its fore part
It peaetratss In between the valves and eats up the eatu-e content.

At Maagalla, on fee sandy bottom, a Kapana was seen to hold
tl^it under fee sole of Its foot three Chlone lllna specimens upon which
It was just feeding.

The egg-capsules of the Bapana can be recorded along the Eo-

manlaa coastline after mid June and can be eacountered all through the
summer until September. The egg-capsules are set down oa fee largest
specimens of Uvtag mussele, or on mussels, or on mussel shells aad, in
sandy places, oa the shells of M a arenarla. The colour of the egg-cap-
sales after rhey are laid Is mllky-white ; after 7-14 days the colour
turns yellowlsh-brown, then bluishvlolet.

As concerns fee size of ffae Bapana shells, fee noticeable fact

Is that, generally at depths smaller fean ̂ 6 m, there live specbnens
whose shells are up to 50 mm high; at depths of 8 - 10 m, larger RaES
specimens, measuring more (haa 50 mm la height, are found.

The 249 specimens collected on fhe beach of Agtgea on fhe
next day after the storm had deposited them, were Introduced in aquart-
urns ; all Bapa_na were alive and fed on mussels. Therefore, during the
storm, the shell, which Is very resistant and perfectly closed by Its oper-
culum, protects safely the animal.

With several lots, comprising 10 specimens each, of fhe +60 -

+70 mm class (height of shell) several exprlments were carried out;
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1. Four lots were kept In fee open air, at 10 - 14°C, for 1,

2, 3 and respectively 4 days; all Rapana specimens kept la the dry condl-
tlon. survived ; Introduced again In fhe water they moved about and fed ac-

lively.

2. Two lots fed on living mussels of tfae +40 - +50 mm class

(height of shell). For three days fhe gastropods were kept la laanltloa;
then tfaey began to feed actively, consumlag a mussel In the course of 2 -
3 days (about 2 g of fresh meat. I. e. 14 - 15% of the weight of (he gas-

tropod without shell).

3. One lot of Rapana was kept without food la a tank communl-

eating wlfh another one through an open window In fee upper part of the
wall at about 30 cm from fhe bottom (fce connecting fhreshold was at " cm

under ffae water level) I, the second tank M a arenarla L. spectmens we-

re put ; part of them were burled Into the sand, o&ers remained on fee
surface of the sediment. After 3 days, four Bapana specimens began cllm-

blng up the vertical glass wall of the tank, passed Into the second tank
with Mya and began attacking the bivalves on the surface of fee sand. A.
few dsys later they began to dig up fee Mya specimens dwelling In the se-
dtment, removing the upper sand layer 7-8 mm thick and devouring
tfae bivalves. . Bepaiia attacks and, feeds oil Mya, la the same manner It does
on Mvttlus, but wtthla much shorter Interval.

The blometrtcal measurements carried out on fee 390 speclment

of Bapana collected on fhe beaches of Mamaia and Agtgea allowed us to
ascertain ffae following :

L. On Aglgea beach, ffae Rapana specimens encountered are of

the largest size reported on Eomaalan seashore (the maximum hel^it
of sbell reaches fee value of 112, 9 mm).

The +90 and +100 mm class (height of shell) corresponding to

an '. 5- 6 years of age (CTUHCIN, 1961b), comprise almost 8% of the
population (table 1). The fact shows fhat the peiietratton of the rapacious
gastropod Into the rocky beds of Aglgea area began during 1966-1967.

On Mamala beach, the maximum size of Bapana specimens

(hel^it of shell 72, 0 - 87, 8 mm) points to an age between 3 and 4
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-~]
as Table 1

Size - class ttern for the o ulattons of Ba ana thomastana encountered on the Romanian Black Sea shore

Beaches and
date of
collectln

Mama la

8. XH. 1970

Aglgea

28. 1. 1972

Slze-c lasses (height of the shell)

under 50 mm +50 mm +60 mm +70 mm +80 mm 90 mm +100 mm

Pertgor -

Pertteagca

Z&ton -

Perlteagca

1)

2)

no.

%

no.

%

no

%

no

35

24.8

1

0.4

7

2.1

2

4.0

69

79.0

25

10.0

42

12.4

18

36.0

34

24.3

85

34.0

78

22,9

28

56.0

2

1.4

93

37.4

144

42.3

2

4.0

) after TLIESCU <& BADULESCU (1968) ;
2) after POPESCU-MARINESCU <fr PALADIAN (1971)

1

0.7

26

10.4

63

18.5

12

5.0

6

1.8

7

2.8

Total

141

100

249

100

340

100

50

100

Mean height
In mm

50. 42

67. 36

66. 81

56. 00



years of the gastropod. Therefore, both at M:amata and Aglgea, Bapana

seems to have appeared beginning with 1966 - 1967.

2. The structure of the popula. tlons as to size classes (size

classes being established according to fhe height of the shell for every 10

mm - table 1), as well as the maximum heights' of the shells found

pove &at the appearance of Bapana spec.ies withia the netghbouring areas

of Mama la and Aglgea began during the same time.

On December 8"\ 1970, on Mamaia beach fhere were . found

5 size - classes only. The specimens under 50 mm represent nearly
one fourth of {he population, The predominant slze-class Is feat of +50 mm

which comprises half o&the specimens measured; fhe remaming 25 cer cent of
the populations is represented by Individuals belonging to the +60 to +80 aim

size-classes. Thts slze-class pattern established for the population on

Mamaia beach was recorded at the end of 1970 and points out that Bapana

population is of early settlement and the Individuals are quite young.

On January 28"", 1972, the slze-class pattern of Bapana popu-

latlon at Agigea was much more complex, its tiidtviduals belonging to 7 si-
ze-classes (table 1). The most of Eapana specimens belonged to the -:60 -
+70 mm stze-class, a proof that the population was adult. The same adult

populations have been also recorded by ILIESCU<& BADULESCU (1968) land
by POPESCU-MARINESCU <? PALADIAN (1971) (table 1).

The mean height of a Bapaaa specimen established by us or by

other authors (ILIESCU^ BADULESCU, 1968 ; POPESCU-MABINESCU <&
PALADIAN, 1971) reaches the highest value (67. 36 mm) with the popula-

tion at Agtgea (table 1). It proves that at Agigea, under fhe good trop-

hie conditlon& represented by mussels (a particularly preferred food by

fte rapacious gastropod) the grovylng of Bapana develops normally. CTUHCIN

(1961c) reports that, under lack of proper food, Bapana has a very low

rate of growth and therefore Its size Is much more smaller.

3. The ratios between £he different linear measurements deter-

mining the shape of the shell are generally slaillar for all the populations

encountered along the Romanian seashore but, for the specimens dwelling
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;.. ihe neigMOurhood of the Danube river moufhs (POPESCU-^IARINESCU ^
P.. LADIAN, 1971) the ̂ nations are much higher than for those living at
r. lamala and Aglgea (fable 2).

Table 2

r. e variation of the ratio between the different linear measuremeAs of the
^sas^feomasiana specimens encountered alon the Romanian Black Sea

shore

Ban of variation

Battc :

AC/AB

CB/AB

DE/AB

FE/AB

FE./DE

Populations at
Mamaia Agigea

33. 81 - 39. 47

67. 42 - 79. 30

60. 86 - 75. 12

31. 90 - 45. 69

50. 65 - 62. 33

Populations at
Pen§or- Peritea?ca

26. 92 - 43. 75 /

66. 12 - 90. 60

62. 66 - 83. 33

32. 60 - 48. 68

41. 17 - 69, 23

4. Analysing the correlations between the different geometric
parameters, which define me shape of the Rapana shells and also provide
informatioa on the gastropod' s growth we assume that there are certain
linear connections that may be expressed by the general equation :

y = a. x +b

where v and y are the different linear measurements (AB, AC, CB, DE,
ED, and a and b are specific consfaats characterrzlng each species taken
apart.

Our analyses showed that for every stze-class, the relations
between the height of shell and height of spire or fee breadfe of apertare
'"ith Bapana, can be expressed by the following values :

BC = Q. 787 AB - 1. 85

AC = 0. 370 AB'

The relation between the height of shell and breadth o; apertu-

re ts also a Unear type one, but during the gastropod' s growth, the prc^
po^ttonality ratio between these measurements changes. Tbus, with all
classes smaller than +70 mm
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FE = 0. 280 AB + 5

and wife classes hl^ier ffaan +70 mm

FE = 1. 050 AB - 31

The changes recorded during the growing of the shell with the

+70 mm slze-ctass can be also observed wlfetn the relation between the

height of the shell and the total weight of the animal, a relation of depea-
deace of exponential type according to fee equation :

q = b . La
where q Is the weight, L Is for Instance the height of fee shell and a and
b are constants. Thus, with a II Blze-classes smaller than 70 mm.

q= 2. 4. 10-4AB2-81
and with stze-classes higher than 70 mm

These formulas, aotwlthstaadtng our reserve concerning fhe stze-classes

higher than 70 mm where we had but few specimens for analysis, Indicate
that the specimens more tfaan 3-4 years old have an esdraordlnary growfh In
fee ir total weight per betght unity.

This marked growth in weight Is due to tfae assimilation of the

calcium carbonate which brills about a strong tfatckenlng of (he shell.

Our data concerning the ecology of Ra na thomaslana from

Romanian Black Sea shore are certainly, preliminary. Having In view

that this gastropod Is not only a new element on the Komaalan Black Sea
shore, which must be known la all Its aspects but Is also a predacious
enemy for the littoral malacofauna (especially for Mytttus and M a arena-
rta), extensive researches are necessary la fee future to elucidate fee
species ethology and ecology.
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