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Abstract 
 
Starting with 2009, Romanian Black Sea fishery catches have recorded an increasing trend. Yet, this is not the 
consequence of a massive restoration of fish stocks or an increase of fishing effort, but the result of shifting the target 
species. The invasive gastropod Rapana venosa (Valenciennes, 1846) has raised the interest of economic operators due 
to its low exploitation costs compared to other valuable species (turbot, for instance). At the Romanian coast, fishing 
for R. venosa was first performed only using divers, because this is a method which provides high selectivity of the 
catches and protection of habitats. Starting with 2013, beam trawls were legalized and started to be used (Order no. 
1696 of 11.07.2013, Order no. 400 of 2013). After the legalization of the beam trawl, the catch increased 2.27 times 
compared to 2012 (from 588 t in 2012 to 1,338 tonnes in 2013), the TAC being carried out at a rate of 23.5%. Many 
commercial companies in the field have shifted their business towards purchasing or manufacturing this type of gear, 
corresponding to their vessel capacity. From the selectivity point of view, the gear used for rapa whelk fishing (beam 
trawl) does not retain immature specimens of R. venosa and no juvenile fish belonging to certain demersal fish species  
(gobies, red mullet, whiting). Yet, there is some concern on the potential effects of beam trawl on the seabed, which 
should be investigated in the future. Also, as a consequence of exploitation, the drop of R. venosa populations was 
acknowledged, which requires future research meant to determine the actual stock size and total allowable catch 
(TAC), aiming at underpinning the rapa whelk fisheries on a scientific background and to reconcile these economically 
valuable activities for coastal communities with nature conservation. 
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INTRODUCTION  
 
The gastropod Rapana venosa originates in the 
Far East (Sea of Japan, South China Sea) and it 
is documented that it was first introduced in the 
Pontic basin around 1930-1940 (Grossu, 1986, 
1993). It was first sighted and reported around 
the Novorossysky Port in 1947. Being a 
predator, with no natural enemies and 
competitors for food, R. venosa spread quickly  
eastwards, on the coasts of the Caucasus, and 
later to the south and west, decimating native 
oyster banks (Ostrea edulis, Linnaeus, 1758). 
In 1949, the rapa whelk was reported in 
Gudautsk, in 1954 in Yalta and Sevastopol, on 
the Crimean coasts (Golikov and Starobogatov, 
1972), and in 1963 it was first sighted at the 
Romanian coast (Gomoiu, 1972; Skolka and 
Gomoiu, 2004) (Figure 1).  

 
Figure 1. Expansion routes of R. venosa in the Black Sea 

(after Gomoiu and Skolka, 1996) 
 
After its acclimation in the Pontic basin, R. 
venosa entered the Bosphorus Strait and spread 
into the Mediterranean Sea (Grossu, 1986; 
Goulletquer, 2002).  

 

A major contribution to the rapid expansion of 
this gastropod in the Black Sea was held by the 
fact that it virtually exterminated oyster and 
mussel banks from the areas initially covered 
by these bivalves and, developing huge 
populations, it was necessary for it to seek 
other areas with unaltered food resources.  
As such, during the 1950s, R. venosa recorded 
an exponential development, the population 
effecttives reaching considerable values. 
Subsequenly, as a follow-up of decreasing food 
resources, the rapa whelk population effectives 
dropped significantly.   
The species tolerates well a wide range of tem-
peratures, salinities and oxygen concentrations 
(Zolotarev, 1996; Mann and Harding 2003). 
The rapa whelk has separate sexes. Its spawn 
has the appearance of white filaments, 
minimum 7 mm and maximum 30 mm high 
(Harding et al., 2007). It breeds yearly and 
starts laying the eggs at an 180C water 
temperature. Spawning continues for 11-15 
weeks. The average female lays between 150-
200 eggs/week (Harding et al., 2008). 
After hatching, veliger larvae remain in the 
water column for 14-80 days, before fixating 
on the seabed, thus insuring a great dispersion 
potential for this species. A study performed by 
Harding (2006) showed that larvae fixate at a 
shell length of 1.2 mm, after a planktonic larval 
period which ranges between 24-42 days.  
The great plasticity of the planktonic period 
increases the survival and dispersion proba-
bility. Larvae tolerate a wide range of salinities, 
up to 10‰, the survival threshold being 7‰ six 
days after hatching (Mann and Harding, 2000). 
Imposex individuals (a pathologic state which 
causes the development of male gonads in 
females) have been reported in the rapa whelk 
(Mann et al. 2006). 
This paper is an outline of the current state of 
the invasive R. venosa fisheries at the 
Romanian Black Sea coast. 
The state-of-the-art knowledge on R. venosa’s 
biology is due to the research of Romanian and 
Russian experts during 1960-1990. However, 
during the past 20 years, various changes in the 
environmental conditions and the exploitation 
manner of this gastropod have occurred. The 
species was studied at the Romanian coast by 
Gomoiu (1972), in collaboration with other 
researchers.  

Some studies on the rapa whelk stock dynamics 
in relation to the recent commercial 
exploitation have been performed at the 
Romanian Black Sea coast. 
The biology, ecology and state of alien species 
in the Black Sea have been studied, starting 
with the early 20th century, by several authors: 
Antipa (1941), Bacescu and Carausu (1964), 
Golikov and Starobogatov (1972), Gomoiu 
(1972), Grossu, (1986), Teaca et al. (2006), 
Zaitsev and Ozturk (2001) etc. 
The knowledge of the breeding, growth, 
development and distribution conditions of this 
species in territorial waters can be useful in 
elaborating the harvesting and stock manage-
ment measures (Tiganov et al., 2017).  
Currently, due to its gastronomic properties, it 
has become object of industrial scale exploita-
tions in Romania, as well. Only a small share of 
this biological resource remains in the domestic 
market, the rest being exported. 
In recent years, the drop of R. venosa stocks 
has steepened in Black Sea countries, as a 
consequence of commercial exploitation of the 
species (food source, also known for aphro-
disiac properties) and export of large amounts 
to Far East countries (Turkey exports yearly 
800 tons to Japanese markets). 

 
MATERIALS AND METHODS 
 
This paper is based on the results obtained by 
research performed during 2009-2016 with 
industrial fishing vessels, equipped with beam 
trawl fishing gear (Figure 2), as well as with 
boats for specialized manual harvesting (with 
divers) (Figure 3). 
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Figure 2. Beam trawl fishing (Photo: Danilov) 

 
Figure 3. Manual harvesting by diver  

(Photo: Danilov) 
 
A total of 10 surveys with vessels (152 hauls, 
76 trawling hours) and 10 hand harvesting 
surveys with divers were performed (around 50 
hours). 
The work areas were the following (Figure 4): 

- Northern sector - between Cape Midia 
and Chituc, on the 18-25 m isolines; 

- Southern sector - between Mangalia - 
Vama Veche, at 3-12 m depths. 

Figure 4. Map of R. venosa fishing areas 

RESULTS AND DISCUSSIONS 
 
During 2009-2012, rapa whelk fishing was 
made only by hand, by divers, being the only 
harvesting technique allowed by legislation. 
Starting with 2013, beam trawls were legalized 
and started to be used (Order no. 1696 of 
11.07.2013, Order no. 400 of 2013, setting-up 
the fishing prohibition periods and areas, as 
well aquatic resources protection zones in 
2013). 
Catches have increased from one year to the 
other, from approximately 1.7 t (2009) up to 
6,504 t (2016) (Figure 6).  
Once the beam trawl use has become legal, 
many commercial companies in the field have 
shifted their business towards purchasing or 
manufacturing this type of gear, corresponding 
to their vessel capacity.  
As such, the number of vessels equipped with 
this type of gear has increased yearly, and 
many of them have two beam trawls towed 
simultaneously (Figure 5). 
During the analyzed time frame (2016), 6,435 
R. venosa individuals were measured.  
The length ranged between 4 and 10 cm, 
individuals with 6-8 cm were dominant. 
Individual weight ranged between 20 and 177 
g, with a mean weight of 76.87 g and mean 
length 7.38 cm (Figure 7). 
The length-weight relationship was calculated 
according to the equation W(i) = q. (i), 
where: 

 
W(i) - body weight i; 
L (i) - total height i; 
q and b - parameters 
 

The correlation between height - weight resul-
ted in a = 0.704 coefficient, which indicated 
a good correlation of biometric parameters  
and the studied sample was homogeneous 
(Figure 8). 
 
 
 
 

 

  

  
Figure 5. Various fishing vessels equipped with beam trawl (Photo: Danilov) 

 
 

 
Figure 6. Total R. venosa catches during 2009 - 2016 
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Figure 6. Length class structure of R. Venosa in 2016 

 

 
Figure 8. Length - weight correlation in R. venosa harvested in 2016 

 
CONCLUSIONS  
 
As a follow-up of investigations made by 
NIMRD “Grigore Antipa” during 2009-2016, 
the gastropod R. venosa was identified in 
almost all perimeters at depths ranging between 
3-25 m, located along the Romania coast, 
especially in 18-26 water depth, in areas 
covered by beam trawl fishing on sandy 
substrate. In rocky areas, where rapa whelk is 
harvested by divers, it is encountered at depths 
between 3 and 10 m.   

Rapa whelk catches at the Romanian Black Sea 
coast increased from year to year, ranging 
between 1 t in 2009 and approximately 6,500 t 
in 2016. In 2016, R. venosa catches counted for 
87.5% of the total marine living resources 
catches along the Romanian Black Sea coast. 
As a consequence of exploitation, the drop of 
R. venosa populations was acknowledged, 
which requires future research meant to 
determine the stock size and total allowable 
catch (TAC), aiming at underpinning the rapa 
whelk fisheries on a scientific background.  
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