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Abstract 

The Humbled Sea Snail (Strombus persicus Swainson, 1821) included in the Strombidae family and 

spread in the subtropical climate zone, is scattered in the Persian Gulf, Qatar and Kuwait coasts. It 

is believed that this species arrived the Mediterranean through ballast water of ships. It was 

observed that almost all of the sea snails shells, that are stiff and hard to break even with a 

hammer, were found broken and eaten near the Sıçan Island, on the sandy shores of Göynük and 

Phaselis. No studies were found of a living creature nourishing S. persicus as a sustenance in the 

Mediterranean. 

The purpose of our study is to investigate the species which is biologically consuming the invasive 

species for Mediterranean ecosystem S. persicus, near the Sıçan ısland, shores of Göynük and 

Phaselis. In this study, it was found that the living creature consuming S. persicus was Xyrichtys 

novacula (Linnaeus, 1758). 
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1. Introduction 

 

Sea snail (Strombus persicus Swainson, 1821) is a gastropod species of the Strombidae 

family. It is spread in the The Persian Gulf located in the west of the Indian Ocean, Quatar and 

Kuwaiti coasts. This species, which spread in the Subtropical climate, has arrived the 

Mediterranean through Suez Canal from southern Arab and Iranian coasts (Zenatos et al. 2004; 

Mutlu & Ergev, 2006) by means of ballast water of ships. This gastropod species has expanded and 

spread up to the Adriatic Sea, adjusting to Mediterranean Sea very quickly (Orlando-Bonaca, 

2001). 

 

When the biology of S. persicus is examined, it is seen that it has herbivorous nutrition 

characteristics. This species feeds on algae and marine plants. It causes desertification in the coastal 

areas of the Mediterranean ecosystem due to excessive reproduction and feeding habit. It has 

spread in Israel, the Syrian coasts, southern coasts of Turkey in Mediterranean, Rhodes coasts in 

the Aegean Sea and up to the Adriatic Sea (Zenetos et al., 2004). Their living areas (habitats) are 

usually between 1-10 m depth in the shallow coastal areas (Mutlu & Ergev, 2006). A mature S. 

persicus can reach up to 50x23 mm in size. It has a very hard shell structure formed of calcium 

carbonate (Young, 2007; Pokroy et al. 2006). 

 

Pearly razorfish (Xyrichtys novacula L. 1758) species on the other hand belongs to Labridae 

family. They usually inhabit in sandy seabeds of the coastal areas. This subtropical fish population 

is spread from the West Atlantic coasts across the North Carolina coast to the Caribbean, Brazil, the 

East Atlantic coasts and to the Mediterranean Sea (Katsanevakis, 2005). They inhabit between the 

depths of 9-10 m in the coastal areas. The species such as bivalves, gastropods, sea urchins, 

crustacea and polychaetes form the nutrients of this carnivorous fish (Cardinale et al., 1998; 

Castriota et al. 2005; Beltrano et al., 2006). The front teeth in their jaws are very strong and long. 

They feed by shattering the shells of gastropods and bivalvias with their teeth as sharp as a razor 

(Beltrano et al., 2006).  

 

This fish that shows protogynous hermofrodit breeding characteristics reaches breeding 

maturity at approximately 120mm, whereas the change of gender happens at 126-130 mm in length 

(Bentivegna & Rasotto, 1987). In a study made on these fish it was found out that they lay eggs in 

the Mediterranean in August (Cardinale et al., 1998). 

 

This study includes the findings based on observations and surveys made with snorkels or 

scuba-diving in the Göynük and Phaselis shores located near the Sıçan Island. During these 

activities shell pieces of these sea snails (S. persicus), which are quite stiff and hard to break even 

with a hammer, were found and it was noticed that this species shells were broken and consumed as 

a nutrient. In the litterateur findings on the other hand; no study was found about a predator 

consuming the S.percius as nutrient in the Mediterranean. During our observations; it was seen that 

this race (creature) consuming S. persicus, the invader for the Mediterranean ecosystem, as a 

nutrient was Xyrichtys novacula (Pearly razorfish). By means of this study the prey-predator 

relationship between these two species was elaborated. 
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2. Materials and Methods 

2.1. Research stations and research periods 

This study was carried out in the coastal line, generally in the areas that have sandy seabed 

structure up to 1-10 m depths, near Sıçan Island (36°48'13.51"N - 30°35'11.06"E), Göynük 

(36°38'40.58"N - 30°35'24.13"E) and Phaselis (36°31'22.99"N - 30°32'51.47"E) (Figure 1). The 

study and observations carried out with periodic dives for about 9 months on weekly basis and 

during these studies notes, videos and pictures were taken. 

 

 
Figure 1. The satellite image of locations of the research stations where the study took place. 

 

2.2. Materials and equipment used in the research 

Research and observations have been carried out through skin dive (snorkel, mask, pallet) 

and scuba-diving in the chosen stations and coordinates. In the present study, 1x1M quadrat (Figure 

2) was used to determine the volume of Gastropod stocks on the sea surface, CanonPowerShot G12 

Digital camera and wp-dc34+hausing were used for shooting underwater photographs and videos. 

        

2.3. How Periodic research and observations are performed 

Research and Observations have been carried out with dive sessions once in a week, 

through scanning the surface and base of the water by the same crew members. On these stations 

quadrats were thrown randomly from above water and the counting for the numbers of S.persicus 

live or consumed as nutrients was found in those quadrats sank in the bottom of the sea (Figure 2). 

On each station the calculation of the amount of S.persicus that fall into 1 m
2
 is done by dividing 

the number of quadrats thrown 10 times to the total number of S.persicus found in each quadrats.  

  

Additionally, video and photo shootings were also done from time to time. With the help of 

the visuals, the numbers of live and consumed (shell pieces examined) gastropods were determined 

by using the same calculations, then the numbers gathered from both counts have been compared. 

Many samples of consumed S.persicus shells have been collected and brought into laboratory 
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setting for further examinations. Such examinations have led to determine other predator fish 

species that sustain and feed on bentic in the same region. Besides, through reviewing the related 

literature about the feeding habits, mouth and teeth structure of fish species identified in the region 

were examined. Concerning feeding patterns, tooth structure and behavior characteristics of the 

species that found in the literature review a comparison was made with the present data gathered 

from the study. 

 

In addition, although S. persicus has rapid pace, with direct observation of the predator 

species consuming S.persicus as nutrient was also determined. In the field sweeps samples the 

percentage of the total gastropod amounts and the percentage of live and consumed S. persicus 

amounts were calculated. Therefore trophically, with long term studies conducted in certain 

periods, the rate of hunt would be detected.  

 

 
Figure 2. Picture of randomly drawn quadrats at the bottom of the sea while sampling. 

  

3. Findings 

In this study, the shapes of the teeth marks on the S. persicus shells collected from all 3 

stations are identically similar to each other. The finding of this similarity shows that the living 

thing consuming S. persicus as nutrition at all three stations is the same species. As a matter of fact, 

during the studies the pearly razorfish was observed rapidly egressing the soft dune base, biting and 

crumbling the gastropods shell (review supplementary video). At the same time, the fish species 

seen mostly in all stations is X. novacula (L., 1758). This species is knowns as the “pearly 

razorfish” among fishermen (Figure 3). With the information obtained in the literature review, the 

observed nutrition behaviour of the fish was the same and the structure of the examined tooth tracks 

matched with the teeth marks on the S. persicus shells. 
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It was found that the fish which was disturbed by the actions during the research, concealed 

itself by burying in the sand beneath the consumed S. persicus shells after rapidly performing the 

predatory behavior. 

 

 
Figure 3. Pearly Razorfish (Xyrichtys novacula) 

 

In the present stock state studies made on S. Persicus seen near the Sıçan Island (3-4 m 

depth)  1 individual/m
2
, near Göynük Kirse hill 0.5 individual/m

2
, in Phaselis West port region 

0.75individual/m
2
 stock intensity has been detected. At the same depth it was detected, 80% of S. 

persicus in the region of Sıçan Island, 60% in the Göynük region and %70 in the Phaselis region 

were consumed as food by X. novacula. 

 

4. Discussion and Conclusion 

During our study, in all stations (especially in soft soils) it was observed that a very large 

proportion of S. persicus was consumed as food. In the literature review on this issue; no studies of 

a predator consuming S. persicus as nutrient in the Mediterranean were stated. 

 

During the studies, it was observed that at certain places S. Persicus shells were gathered in 

piles. From time to time it was observed that pearly razorfish (X. novacula L. 1758) was seen 

around the shell piles and the fish that was scared during the dive hid by embedding itself under 

these piles of shells. 

 

It has been seen that S. persicus found in areas with hard seabed structure were generally 

high in viability rates and were not hunted. This case is believed to stem from its preference to stay 

away from rocky areas by living in sandy areas and with the behavior (Katsanevakis, 2005) of 

hiding by burying itself at the moment of stress. During the observations made in this study, it 
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came to our attention that the fish frightened from the dives showed this behavior and hid by 

burying itself beneath the Shell piles. The fish uses the gastropod shells almost as a nest for itself 

(Figure 4 and 5). 

 

 
Figure 4. Pearly razorfish ready to hide beneath the shells of S. persicus individuals it has  hunted 

(Sıçan Island) : White arrows tip shows the location of the fish. 

 

 
Figure 5. A X. novacula buried itself beneath the hunted and eaten S. persicus shells : 

white arrows tip shows the location of the fish. The head of the fish is visible when looked at 

carefully. 
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In the examinations made on a few samples captured from pearly razorfish ; it is seen that the tooth 

anatomy of the fish is similar to the teeth marks found on the broken shell pieces  (figure 6-7) and 

in addition, the fish’s behaviour of eating S. Percius individuals was closely observed. However 

recording digitally is challenging as pearly razorfish carries out this action very quickly.  

Additionally, mentioned shell pieces were also found in the stomach contents of pearly razorfish 

we caught by fishing rod. 

 

 
 

Figure 6. The teeth marks on the Strombus persicus shells : White arrows tips show the teeth 

marks. 
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Figure 7. General look of a mature Xyrichts Novacula’s teeth. 

 

The sea snail (Strombus persicus Swainson, 1821) is a lessepsian gastropod species that 

invaded the Mediterranean ecosystem afterwards. Like all Strombus species, this species also has 

herbivorous nutrition characteristics (Zenetos et al., 2004). Adapting to a new environment very 

well, this species has expanded up to Adriatic Sea (Young, 2007) and as seen in our study it has 

formed a rather intensive stockpile in the coastal areas. Compared to other gastropod species it has 

a very fast movement ability. Therefore, it causes desertification of the coastal areas by constantly 

moving (figure 8) and grazing in the newly entered ecosystem. Negative effects of this species were 

also reported by a large number of investigators (Mutlu & Ergev, 2006). 

 

As known; sea meadows and algae are the most important autotrophic components of 

marine ecosystems. These components, assume biological purification task as they convert the 

inputs to nutrients, prevent marine erosion, produce oxygen, create hiding places for fish and other 

creatures, constitute egg laying areas, assume the role of host by sheltering thousands of live on 

them, besides they also form the nutrients of some living creatures. By keeping the suspended 

solids in the sea, they provide a clearer sea and many more similar benefits. 
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Figure 8. S. persicus fed with algaes in underwater. 

 

         The specified prey-predator relationship between the sea snail (Strombus persicus Swainson, 

1821) and the pearly razorfish  (Xyrichtys novacula L. 1758) is rather vital in the coastal areas of 

Mediterranean ecosystem. Perhaps the only predator of the invasive gastropod species which can 

spread over very widely especially in the future, is the pearly razorfish. 

 

          However, pearly razorfish is often captured in the extension nets and fishing rods left on 

coastal areas. Pearly razorfish, which can survive on land for a long time is not appraised as 

nutrition for people. It is also killed and removed from the fishing rod by the fishermen as it bites 

their hand. In ecosystem these species play a crucial role in limiting the expansion of these 

invading species acting like a gridding machine. Protecting them from hunt equipments, preventing 

from being harmed and collecting from nets and re-releasing them to their natural habitats is a must 

in terms of their salvation.  

 

        This study will also lead to identify the local species that limit the spread of invasive species 

and also figuring out the relationship between the other species in the Mediterranean ecosystem. 
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