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ABSTRACT 

On March 07, 2023, a specimen 67.6 cm in total length and 1902 g in weight, of the 

shark sucker Remora remora (Linnaeus, 1758) was harvested from aquaculture cages. 

The shark sucker specimen reported in this study entered the cage as a juvenile. At 

the end of the 12-month rearing period, it was determined that the individual had 

reached a length and weight greater than the maximum length and weight that the 

species can reach in its natural environment. In addition, the weight value reported 

in our study is higher than the weight value reported so far in the world for this 

species. In this study, we report for the first time that an individual shark sucker 

entered an aquaculture cage and was able to grow. Therefore, this study provides 

valuable information on the ability of wild fish species to enter the aquaculture cage 

and adapt to the new environment, regardless of their diet. 
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1. INTRODUCTION 

Mariculture, which accounts for half of aquaculture production by weight, has 

shown great development in Turkey over the past 30 years, reaching a production 

potential of 514,805 tons in 2022. It is estimated that 59.7 million people are now 

directly involved in fisheries worldwide, and about one-third of them work in the 

aquaculture sector (FAO, 2019). Fish farms with floating cages serve as aquaculture 

production systems. Many studies on fish communities around aquaculture cages in 

the Mediterranean Sea have shown that species belonging to various fish groups such 

as clupeids, sparids, mugilids and carangids often congregate around fish farms 

(Arechavala-Lopez et al., 2014; Akyol et al., 2020).  

The shark sucker Remora remora (Linnaeus, 1758) is a pelagic marine fish 

belonging to the family Echeneidae. This species is commonly found in warm marine 
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waters and has also been seen in the western and eastern Mediterranean (Froese and Pauly, 2024). Although various wild fish species 

are known to enter aquaculture cages where marine fish are reared and grow with aquaculture species, no information has been 

reported on this species growing in aquaculture cages. In our study, we report that a cosmopolitan shark sucker species can enter 

aquaculture cages as juveniles, grow in aquaculture cages, and develop adaptations to new environmental conditions. 

 

2. MATERIALS AND METHODS 

A single individual of R. remora collected from an aquaculture cage on Dana Island (Mersin Bay) on 07.03.2023 (Figure 1). The cage 

(Coordinates: 36°11'35.1"N 33°48'21.5"E) was located 20 km away from the Taşucu and at a depth of 5.5 km in Dana Island of Mersin 

Bay, north-eastern Mediterranean Sea (Figure 2). This species brought to the laboratory was identified after examination and 

morphometric measurements were made. Some morphometric characteristics of this individual were measured with a caliper with 0.01 

mm precision. All morphological characters agree with those of (Muus and Nielsen, 1999). A photograph of the R. remora is presented 

in (Figure 3-4). The Mediterranean specimen was deposited at the Mersin University Marine Life Museum with catalog number 

MEUFC-24-11-147. 

 

 
Figure 1 Image of the cages where R. remora was harvested in the Dana Island region 
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Figure 2 Map showing the aquaculture area (●) next to Dana Island 

 

 
Figure 3 View of an individual of R. remora obtained from an aquaculture cage 
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Figure 4 View of the head and sucking disc of an individual of R. remora collected from an aquaculture cage. 

 

3. RESULTS 

The shark sucker specimen of R. remora, 67.6 cm total length and 1902 g weight. The following meristic characters: dorsal fin rays 23, 

anal fin rays 22, pectoral fin rays 26, and suction disk laminae (modified first dorsal fin), 21. Body elongate and stout. Head depressed. 

Head with a sucking disc that does not extend posteriorly to the end of the depressed pectoral fin, which is short and rounded. Caudal 

fin is emarginated. The first dorsal fin is shaped like a modified oval sucker-like organ with lamellar structures that can be opened and 

closed. The dorsal and anal fins originate well behind the midpoint of the standard length, low, longest ray (Lachner and Post, 1990). 

The body is brown and the sucker disk contained light brown and dark brown stripes in color. Some morphometric characteristics of 

the individual were determined and are presented in (Table 1). In addition, the morphometric measurements and meristic compared to 

previous reports from New Zeland Paulin and Habib, (1982) from Irish waters Quigley et al., (1994) and northeastern Mediterranean, 

Türkiye (Ergüden and Ayas, 2021). 

 

Table 1 Comparison of morphometric and meristic characteristics of R. remora specimens obtained from aquaculture cages (Mersin Bay, 

Turkey) with previous records (Paulin and Habib, 1982; Quigley et al., 1994; Ergüden and Ayas, 2021). 

Measurements (cm) 
Present 

Study (n=1) 

Ergüden and 

Ayas, (2021) (n=2) 

Paulin and Habib, 

(1982) (n= 36) 

Quigley et al., 

(1994) (n=1) 

Total length 67.6 33.0-66.0 - 36.5 

Standard length 60.1 26.7-53.5 6.0-26.5 29.5 

Head length 11.4 6.8-13.5 2.6-3.0 7.5 

Body depth 8.1 1.9-3.9 1.3-1.6 - 

Disc length 13.7 4.8-9.6 3.2-3.9 9.5 

Disc width 4.9 2.5-4.9 1.4-2.0 4.3 
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Eye diameter 1.3 0.6-1.3 0.3-0.5 - 

Pre-orbital distance 5.9 2.9-5.9 - - 

Postorbital distance 5.3 2.7-5.5 - - 

Dorsal fin length 13.5 4.0-8.0 2.6-3.2 - 

Pre-dorsal length 31.6 8.8-17.7 6.2-7.0 - 

Pre-anal length 32.3 20.0-40.0 - - 

Caudal peduncle length 2.8 0.9-1.8 0.5-.0.7 - 

Meristic Characters 

Dorsal fin rays 36 21-23 20-24 21 

Anal fin rays 32 21-22 - 21 

Pectoral fin rays 25 25-26 - 25 

Disc laminae 21 19-22 16-18 17 

 

4. DISCUSSION 

The shark suckers lower jaw projects beyond the upper, and the animal lacks a swim bladder. It swims well on its own, with a sinuous, 

or curved, motion. This species can reach 86.4 cm in total length Claro, (1994), and common length 40 cm (Sanches, 1991). The 

maximum known weight of this species is 1.1 kg (IGFA, 2001). The anterior dorsal fins of shark suckers have evolved to allow them to 

attach to smooth surfaces by suction, and they spend their lives attached to a host animal such as a whale, turtle, shark, or ray, as well 

as to ships (Froese and Pauly, 2024; Eschmeyer et al., 1983). Recently, Ergüden and Ayas, (2021) reported the first confirmed record of 

two Remora specimens after separation from the turtle from the northeastern Mediterranean coast of Turkey. 

According to Akyol et al., (2020), it is explained that aquaculture fish cages attract wild species due to the fish pellets falling to the 

bottom without being consumed by the cultured species and ensuring that they accumulate on the bottom. It is reported that some of 

these species enter the cages as juveniles and are harvested together with the aquaculture species. In previous years, Çiftçi and Ayas, 

(2022) reported a non-native species, Pempheris rhomboidae, in aquaculture in fish cages in the same region. Considering the mesh size 

(25 mm) of the aquaculture cage, it is estimated that this shark sucker entered the cage as a juvenile and grew in a short time, reaching a 

weight greater than the maximum weight previously reported by IGFA, (2001) in the natural environment in a short time of 12 months.  

Besides, the weight value reported in our study is higher than the weight value (1902 g.) reported so far in the world for this 

species. This species is thought that shark sucker may have entered the cage as a juvenile after being separated from one of the sharks 

seen from time to time around the cage, probably due to the presence of aquaculture cages in the area. In this study, it was found that 

some morphometric characteristics of the individual collected from the cage were close to those of individuals caught in the wild (Table 

1). However, from meristic counts, it was observed that the numbers of dorsal rays (21-27) and anal rays (22-24) were higher than the 

ranges of ray numbers reported in the literature. It is believed that this is due to the fact that under aquaculture conditions they can 

access much more of the food found in their natural habitat with the least amount of energy, resulting in rapid growth in a short period 

of time. 

Although this species feeds primarily on host feces as well as plankton and parasitic copepods Cressey and Lachner, (1970), Bohlke 

and Chaplin, (1993) in nature. Younger specimens of shark suckers are more active as parasite scavengers. As we found in our study, it 

grew by feeding on the pellets in the cage and became much larger in a short period of time. It is very interesting that a fish found in 

nature as a sucker can survive and grow successfully on pellet feed without a host in fish farms. It shows the species' ability to adapt to 

different environmental conditions. In addition, the weight reported in our study is higher than previously reported for this species 

and is new information that should be added to the literature.  

To date, there is no previous record of this species obtained from aquaculture cages. In this study, it is stated that the shark sucker 

individual obtained from the cage for the first time completed its development in a shorter time than the individuals in its natural 

environment and that a shark sucker species can adapt to aquaculture conditions. In recent years, it has been observed that both native 

and non-native species grow in net cages after entering the juvenile stage, so it is important to monitor these cages regularly in the 

future. 
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5. CONCLUSIONS 

This study reports for the first time that R. remora grows in aquaculture cages. The fact that R. remora can survive in aquaculture cages 

outside its own life cycle may mean that this species does not have difficulty in adapting to new environmental conditions. It is 

necessary to investigate what the effects of these behavioral adaptations of marine species to aquaculture cages mean for the ecosystem. 
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