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Abstract 
 

The lionfish, Pterois miles is continually increasing its pressure on local fish 
communities, with other invasive species, along the Mediterranean coasts of Türkiye. 
Given the rapid invasion of P. volitans to the Western Atlantic, monitoring and 
mitigation efforts should be implemented in the Mediterranean to prevent severe 
damage to the ecosystem. This study was the first to use a method developed by 
Gittings (2017), purse trap experimental fishing gear, developed specifically for lionfish 
removal was tested in the Mediterranean. The opening performance of the traps was 
found to be 81.6%. The fishing effectiveness of the traps was assessed through a total 
of 22 trap deployments along Göcek and Gökova Bay between July 4 and August 31, 
2022. No recruitment was observed in the trials, likely due to the limited lionfish 
population dispersed across completely natural reef areas, where they tend to remain 
in their habitat. Therefore, trials should be conducted to enrich the methodology by 
incorporating longer soak times to allow lionfish to become accustomed to the traps 
or modifications to the traps should be considered, including the integration of natural 
reef-like structures or alternative attractant materials or mechanisms such as sound, 
light, and colour. 

 

Introduction 
 

Pterois miles and Pterois volitans are two well-
known Indo-Pacific lionfish species, of which P. volitans 
is recognized as one of the most harmful invasive marine 
fish species, causing significant damage to the 
environment and the economy (Albins & Hixon, 2008; 
Green et al., 2012; Hixon et al., 2016). Their negative 
impacts (mainly P. volitans) in the Western Atlantic and 
the Caribbean have positioned these invasions among 
the top 15 global issues in marine conservation 
(Sutherland et al., 2010). Despite the rarity of predator 
invasions in marine ecosystems, the rapid and extensive 
spread of lionfish has made it one of the most successful 
marine invasions recorded (Morris & Akins, 2009a; 
Green et al., 2011; Albins, 2013). Initially sighted in 1985, 
lionfish mainly P. volitans now threaten nearly all 

eastern coasts of the US and throughout the Carribean 
(Albins and Hixon, 2008; Côté et al., 2013). 

The dominant species in the Mediterranean was 
found to be Pterois miles (Kleitou et al., 2021; Bernardi 
et al., 2024) that have notable behavioural and dietary 
differences from P. volitans that significantly influence 
their ecological impact as invasive species. P. volitans 
typically employs an aggressive ambush strategy, 
targeting smaller fish and invertebrates, allowing it to 
dominate shallower coral reef habitats (Morris & Akins, 
2009b; Green et al., 2011). In contrast, P. miles show a 
more active approach to foraging and often engages in 
longer prey hunts in deeper mesophotic reefs where it 
exploits a different prey group (Gress et al., 2017a). In 
the Mediterranean, P. miles prefers habitats dominated 
by rocky reefs and, to a lesser extent, seagrass meadows 
mostly in coastal areas (Kleitou et al., 2021). As a result, 
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this invasive species primarily feeds on wide variety of 
prey fish from various families and crustaceans found in 
these habitats, highlighting its opportunistic and 
adaptable feeding behaviour (Zannaki et al., 2019; Savva 
et al., 2020; Tanrıverdi et al., 2022). Furthermore, P. 
volitans is characterized by greater aggressiveness in 
social interactions, leading to increased territoriality and 
greater foraging success, whereas P. miles may show 
less aggression, favouring greater communal foraging 
dynamics (Morris, 2012; Lesser and Slattery, 2011). Both 
the Atlantic and Mediterranean Seas' lionfish invasions 
have important distinctions as well as some 
commonalities. P. miles in the eastern Mediterranean 
have a prolonged spawning season, mainly in summer, 
with some activity extending into autumn (Savva et al., 
2020). Similarly, in other regions, P. volitans is observed 
to reproduce throughout the year, with peaks in March-
April and August. The observed heterozygosity may 
decrease with increasing distance from the source in 
both cases, and natural selection may identify genes 
associated with invasion success. A significant 
distinction, though, is found in genetic diversity: 
Mediterranean invaders preserve diversity comparable 
to the source population, whereas Atlantic invaders 
show genetic depletion, most likely as a result of 
different invasion pathways (Bernardi et al., 2024). 

The first record of P. miles in the Mediterranean 
was in 1991, with subsequent colonization raising 
concerns about ecological disaster (Kletou et al., 2016; 
Ulman et al., 2020). Although the spread in the Aegean 
Sea has been gradual comparing to the Western 
Atlantic, there is still a potential for a population 
explosion threatening native species and small-scale 
fisheries (SSF) (Ulman et al., 2020). Lionfish exert stress 
on native ecosystems, impacting biodiversity, fisheries, 
and human health (Morris, 2012; Anonymous, 2024). 
Due to the absence of natural predators, controlling 
lionfish populations is a priority for marine resource 
managers (Valdivia et al., 2014; Morris, 2012). 

The proliferation of lionfish in the Mediterranean 
exacerbates existing stressors in an already vulnerable 
ecosystem, which suffers from overexploitation, 
pollution, and climate change (Morris & Whitfield, 
2009). Given that reversing a lionfish invasion is unlikely, 
culling efforts are essential, particularly targeting large 
females with high reproductive capacity (Ulman et al., 
2020). Current removal methods primarily focus on 
shallow reefs, where divers can operate effectively, but 
lionfish have been found at depths exceeding 300 
meters (Gress et al., 2017b). Traditional spearfishing is 
limited by diving depth and associated risks, making it 
insufficient for managing populations in deeper areas 
(Andradi-Brown et al., 2017). 

Research indicates that the most common removal 
methods include spearfishing (45%) and hand nets 
(37%), with less effective techniques like traps and 
trawls being used (Farquhar, 2017). To enhance 
eradication efforts, scientists are exploring new fishing 
methods, including low-cost gear and expensive 

underwater robots (ROVs) (Harris et al., 2020). Lionfish 
in deeper waters threaten mesophotic reef food webs, 
necessitating removal strategies that extend beyond 
shallow areas (Lesser & Slattery, 2011; Gress et al., 
2017a; Harris et al., 2020, Harris et al., 2023). Innovative 
non-containment purse traps have shown promise for 
targeting deeper populations, offering advantages such 
as low by-catch rates and reduced ghost fishing (Harris 
et al., 2020; Harris et al., 2023). 

To prevent and/or tackle such invasions and to 
provide native species to thrive, their removal and a 
systematic approach to fisheries management is one of 
the primary actions to be considered (Morris, 2012). In 
alignment with the European Green Deal, Türkiye's 
Ministry of Agriculture and Forestry aims to protect 
fisheries and address climate change impacts through 
technological solutions (Anonymous, 2023). 
Implementing an innovative fishing gear to target the 
rising lionfish population could prevent further 
ecological damage. Therefore, this study aimed to 
evaluate the effectiveness of a purse trap, previously 
proven successful in the Atlantic, for capturing lionfish 
in the Mediterranean for the first time. The influence of 
species-specific characteristics on the initial trial results 
was thoroughly analyzed, and key considerations for 
future trials were identified. Consequently, we explored 
the potential of this trap as a management tool for 
lionfish fisheries to help control the invasive population 
and reduce its ecological impact. 

 

Material and Methods 
 

For this study, 8 purse traps were constructed 
replicating the technical plans and design provided by 
Gittings et al. (2017). Building on the original model, 
following the modifications of Harris et al. (2020) some 
additional changes were applied to achieve operational 
practicality. The most significant change to the model 
used in this study is the use of thinner diameter iron 
materials in the frame to make the trap lighter, and 
materials in some components to make it easier to 
unfold and retrieve the trap. This made it easier to use 
the traps on an SSF boat operated by just one person. 

The lionfish purse trap consists of two semicircular 
iron frames, each 170 cm in diameter and Ø 12 mm 
thick, connected by a 170 cm long axle shaft that allows 
rotation of the jaws (Figure 1). The trap opens upon 
hitting the seabed and closes upon lifting, assisted by 
deflectors that trigger the mechanism. The iron frame is 
covered with a 210d/24 polyethylene net with a mesh 
size of 44 mm, fixed so that the mesh eyes remain open. 
A high impact polystyrene (HIPS) polymer fish attractor 
device (FAD) is mounted on the shaft and features 152 
square openings positioned in a diamond shape with a 
mesh bar of 22 mm and a vertical polyvinyl chloride 
(PVC) tube to maintain its upright position on the 
seabed. Deploying and retrieving the trap is made easier 
by a strap system that ensures the jaws close when the 
top rope is pulled while the lure remains upright, as 
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shown in Figure 1. To allow purse traps to capture fish, 
they must be fully opened on the seabed and the 
attractant mechanism (plastic lattice) should be 
positioned vertically. Therefore, the performance of the 
traps in various areas was evaluated and success rates 
were recorded. The locations for the experiments were 
determined considering the statements and 
experiences of the fishermen, the areas in which they 
encountered lionfish, which were initially caught as 
bycatch in recent years. 

This study was conducted in two phases. In phase 
1, eight modified non-containment purse traps were 
built. In phase 2, the opening performance and fishing 
efficiency of the purse traps were assessed between 
November 2021 and August 2022 in Urla, Göcek, and 
Gökova (Figure 2). The tests took place at depths ranging 
from 14 to 35 meters across seven stations with flat, 
sloping, sandy, muddy, and rocky seabeds. The study 
focused on evaluating the opening 
(deployment/retrieval) performance and fishing 
efficiency of the purse traps. The opening performance 
tests included all 38 deployments across Urla, Göcek, 
and Gökova, while the fishing efficiency tests consisted 
of 22 trials in Göcek and Gökova. 

An experienced scuba diver was present in each 
operation, observing the fishing gear opening 
performance and conducting a visual fish count before 
deployment and during retrieval. Before the purse traps 
were set, surveys were carried out using scuba divers to 
count the number of points in a 100-meter radius 
around the reef area. In the diver survey, lionfish were 

counted on the reef's opposing sides and then inside the 
reef structure. Although the visual census method is 
limited due to diving times and depths, it helps optimize 
gear testing success by preventing equipment from 
being used in areas where lionfish are not present 
(Harmelin, 1987; Borton & Kimmel, 1991). We aimed to 
evaluate the efficacy of the purse traps considering the 
distance to the reef (m), deployment depth (m) and soak 
time (min). Abiotic conditions such as sea surface 
temperature (SST) and seafloor structures, i.e. rocky, 
seagrass and sandy substrates at all stations during the 
fishing efficiency trials were recorded. 

The purse trap fishing trials, tested for the first 
time in the Gulf of Göcek, were conducted at two 
locations, Yılanlıada on July 4–5, 2022, and Zeytinada on 
July 5–6, 2022. In the trials conducted in Göcek 
Yılanlıada, 2 of the traps were positioned on the reef, 
while 5 of them were in a very close distance to the reef. 
4 of the traps (No:1,2,3,4) were descended in shallow 
areas less than 20 meters, and 3 (No:5,6,7) were in 
deeper areas. Another trial was conducted in the Gulf of 
Göcek in the South of Zeytinada where the maritime 
traffic is less busy, and an area not restricted to fishing. 
Purse traps were located in between depths of 7 m and 
28 m on sandy or rocky areas close to the rocky reefs. 

Purse trap fishing trials in Gökova Bay took place in 
Kargı Cove, Nergizliburun, and the southern entrance of 
Löngöz Cove on August 29 and 30, 2022. On the second 
day, August 31, the northern entrance of Löngöz Cove 
and the Ballısu area were included in the trials. On the 
29th of August, two of the lionfish purse traps were 

 

Figure 1. Scaled technical plan of the purse trap, external covering with net, fish attraction device (white plate) and harness ropes. 
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deployed in Kargı Cove Nergizliburun coasts and the 
other two in the South entrance of Löngöz cove. Purse 
traps were landed on rocky areas in all these areas. Since 
there wasn’t any sandy area close to these locations, 
traps were located closer than 5 m to the rocky seafloor. 
Two of the purse traps retrieved on the 30th of August 
2022 from the areas, were deployed in the North 
entrance of Löngöz Cove and two of them in Ballısu. The 
seafloor in the South entrance of Löngöz is a 
combination of rocky and stony, while Ballısu has rocky 
and seagrass (Posidonia oceanica) areas. Similar to 
previous trials, the traps landed on the seafloor closer 
than 5 meters to rocky areas. 

 

Results 
 

The purse traps were landed vertically and opened 
in 31 out of 38 trials, demonstrating an 81.6% success 
rate. As seen in Figure 3, the traps were deployed on 
sandy-muddy, stony-rocky and even in sloping 
substrates. 71.4% of low opening performance were due 
to currents and 28.6% were due to snagging. 

Following the initial tests of the gear, recruitment 
trials were carried out in Gulf of Göcek and Gökova Bay 

within 10-30 meters of depths. The deployment and 
retrieval of the traps and soak times can be seen in Table 
1 in detail. The average soak time per trap was 19.45 
hours and varied between 15 and 24 hours. 

The number of lionfish and other fish around the 
trap and within the footprint area of each purse trap, 
along with the trial characteristics, are provided in detail 
in Table 2. In the fishing trials conducted at Göcek 
Yılanlıada, 4 lionfish were observed around the area 
where a group of 4 traps was deployed (Figure 3). Before 
the retrieval, eight lionfish were counted, and 2 were 
observed significantly close to traps No: 2 and 4. No 
lionfish sighting were recorded near the other test area 
where three traps were located. Also, there weren’t any 
other fish species in the footprint area of the traps. The 
number of lionfish during retrieval around the station at 
100 m diameter were recorded and demonstrated in 
Table 3. In Zeytinada, before sunset, during the fish 
count surveys three lionfish sightings were recorded 
near traps no 2 and 3. After sunrise, purse traps were 
retrieved, one Blotched picarel (Spicara maena) and one 
Mediterranean parrotfish (Sparisoma cretense) were 
observed to gilled in the trap mesh eyes while no lionfish 
catch was recorded. 

 

Figure 2. Areas where purse traps, opening performance and fishing efficiency tests are performed. 



 
Turkish Journal of Fisheries & Aquatic Sciences TRJFAS27364 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The number of lionfish sightings in Gökova Bay was 
very limited around the footprint area of the purse traps 
except for the trap no:3 (Table 4). During the 
assessments by divers prior to trap deployments on the 
30th of August 2022, only one lionfish was observed 
around the 1st trap and 2 lionfish around the 2nd one, 
while no lionfish was recorded around other traps 
(Figure 4). Near the trap 1, White seabream (Diplodus 
sargus) and Damselfish (Chromis chromis) were 
observed, while Rabbitfish (Siganus luridus) and 
Damselfish around trap 3 were recorded. In these trials, 
neither lionfish nor other fish species were captured by 
the traps. 

In the fishing trials in Löngöz and Ballısu, Trap 1 did 
not open since it landed horizontally due to the current, 
and traps 3 and 4 got stuck on the rocks on the seafloor. 
They ascended for 1-2 meters and lifted to allow 
opening and were successfully deployed. During 
deployment of the traps, 2 lionfish sightings were 
recorded around traps (Table 5). On 31st of August, no 
fish count survey was conducted. Therefore, we don’t 

have information about the presence of lionfish and 
other fish species around the traps. It was observed that 
none of the traps captured any fish species. 

Overall, no lionfish or other fish species were 
recruited in any of the traps’ footprint areas. 

 

Discussion 
 

In order to assess a gear type that has shown high 
selectivity for Pterois spp. while minimizing bycatch of 
native species, we chose the Gittings purse trap for 
testing in the Mediterranean. The functioning principle 
of this trap is based on its role as an attractant 
mechanism for lionfish, acting as a reef habitat to collect 
them within the footprint area. By utilizing Lionfish’s 
slow movement, the gear captures fish during its 
closure, which is triggered by the fisher. At other times, 
the gear does not actively fish, which prevents ghost 
fishing as the parts with netting are laid on the seabed, 
except for a small number of individual fish that may 
enter the net and become entangled. According to 

 

Figure 3. Deployment of non-containment purse traps in different ground structures. 
 
 
 

Table 1. Details of non-containment purse traps trials in the Gulf of Göcek and Gökova Bay 

 Location 
No of 
Trap 

SST* Substrate type 
Depth 

(m) 
Distance from the 

reef (m) 
Time of 

deployment 
Time of 
retrieval 

Soak 
time 

(min.) 

G
u

lf
 o

f 
G

ö
ce

k 

4
-6

 J
u

ly
 2

02
2 

Yılanlıada 

1 

27°Ϲ 

Rocky 15 < 2 m 13.00 07.15 1095 
2 Rocky 15 < 2 m 20.30 07.17 1067 
3 Rocky 10 On the reef 13.25 07.20 1075 
4 Rocky 15 < 1 m 20.10 07.23 1063 
5 Sandy 30 < 3 m 13.50 07.25 1055 
6 Sandy 25 < 1 m 13.55 07.28 1053 
7 Rocky 20 On the reef 14.00 07.30 1050 

Zeytinada 

1 

27°Ϲ 

Sandy/Rocky 14 < 2 m 07.50 07.42 1432 
2 Sandy 14 On the reef 19.50 07.46 1416 
3 Sandy 28 < 2 m 19.40 08.05 1440 
4 Sandy 25 < 2 m 08.12 07.54 1422 
5 Rocky 17 < 2 m 08.15 07.58 1423 
6 Rocky 16 < 2 m 08.18 08.02 1424 
7 Rocky 19 < 2 m 08.20 07.50 1410 

G
ö

ko
va

 B
ay

 

2
9

-3
1

 A
u

gu
st

 2
02

2 Kargı Cove 
1 

27°Ϲ 
Rocky 

20 < 5 m 15.45 08.10 985 
2 25 < 5 m 16.20 07.50 930 

Löngöz 
(South) 

3 
Rocky 

35 < 5 m 16.45 07.30 885 
4 22 < 5 m 17.00 07.35 875 

Löngöz 
(North) 

1 

27°Ϲ 
Rocky 

30 < 5 m 12.00 08.05 1205 
2 22 < 5 m 12.35 08.00 1165 

Ballısu 
3 Rocky/Posidonia 

oceanica 
15 < 5 m 12.55 07.25 1110 

4 17 < 5 m 13.00 07.20 1100 
 

 



 
Turkish Journal of Fisheries & Aquatic Sciences TRJFAS27364 
 

 

 

 

  

Table 2. The trial characteristics for each purse trap, along with the number of lionfish and other fish around them. 

Location 
No of 
Trap 

Substrate type 
Depth 

(m) 
Soak time 

(min.) 
Number of lionfish 
around / on trap 

Total number of 
other fish around / 

on trap 

Yılanlıada 

1 Rocky 15 1095 8 / 0 ̴424 / 0 
2 Rocky 15 1067 8 / 2 ̴424 / 0 
3 Rocky 10 1075 8 / 0 ̴424 / 0 
4 Rocky 15 1063 8 / 1 ̴424 / 0 
5 Sandy 30 1055 0 / 0 ̴424 / 0 
6 Sandy 25 1053 0 / 0 ̴424 / 0 
7 Rocky 20 1050 0 / 0 ̴424 / 0 

Zeytinada 

1 Sandy/Rocky 14 1432 Not counted Not counted 
2 Sandy 14 1416 Not counted Not counted 
3 Sandy 28 1440 Not counted Not counted 
4 Sandy 25 1422 Not counted Not counted 
5 Rocky 17 1423 Not counted Not counted 
6 Rocky 16 1424 Not counted Not counted 
7 Rocky 19 1410 Not counted Not counted 

Kargı Cove 
1 Rocky 20 985 4 /1 ̴87 / 0 
2 Rocky 25 930 3 / 2 14 / 0 

Löngöz 
(South) 

3 Rocky 35 885 17 / 0 ̴115 / 0 
4 Rocky 22 875 1 / 0 ̴53 / 0 

Löngöz 
(North) 

1 Rocky 30 1205 2 / 0 ̴133 / 0 
2 Rocky 22 1165 2 / 0 ̴133 / 0 

Ballısu 
3 Rocky/Posidonia 15 1110 2 / 0 ̴99 / 0 
4 Rocky/Posidonia 17 1100 2 / 0 ̴99 / 0 

 
 
 
Table 3. Fish count in the testing area of Yılanlıada, Gulf of Göcek. 

Species name Scientific name Number 
Lionfish Pterois miles 8 
Redsea goatfish Parupeneus forsskali 17 
Bogue Boops boops 152 
Common two banded seabream Diplodus vulgaris 18 
Goldblotch grouper Epinephelus costae 8 
White seabream Diplodus sargus 5 
Mediterranean parrotfish Sparisoma cretense 7 
Rainbow wrasse Coris julis 5 
Damselfish Chromis chromis 200 
Annular seabream Diplodus annularis 3 
Common octopus Octopus vulgaris 1 

 
 
 
Table 4. Fish species diversity and numbers around traps in Kargı Cove and South Langöz, Gökova Bay before the first trial 
deployment. 

Species name Scientific name 1. Trap 2. Trap 3. Trap 4. Trap 
Lionfish Pterois miles 4 3 12 1 
White seabream Diplodus sargus 3 2 11  
Common two banded seabream Diplodus vulgaris 4   3 
Saddled seabream Oblada melanura 15 4 18 8 
Damselfish Chromis chromis 36  45 35 
Goldblotch grouper Epinephelus costae 5  17 4 
Dusky grouper Epinephelus marginatus 3 (*J)  4 (*J) 2 (*J) 
Redcoat Sargocentron rubrum  4   
Rabbitfish Siganus luridus 17  3  
Painted comber Serranus scriba   2  
Mediterranean wrasse Thalassoma pavo  1 3  

*J: Juvenile 



 
Turkish Journal of Fisheries & Aquatic Sciences TRJFAS27364 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

earlier research, lionfish recruitment to these traps was 
more than ten times greater than that of native fish, 
suggesting that non-target species were not significantly 
impacted (Harris et al., 2020), a finding that our 
investigation also supported. 

In this study, the efficiency (abundance and 
biomass) of the non-containment purse traps was 
intended to be tested considering different variables 
such as distance to the reef (rocky habitat), depth (m) 
and soak time (min). However, considering the 
interviews with fishermen stating that the number of 
lionfish decreased significantly compared to previous 
years, preliminary fish count surveys and the absence of 
lionfish landing and monitoring in deep seawaters led 
this study to be carried out only at equal intervals 
(deployment, retrieval and soak time) of the traps. In 
addition, since there were no suitable areas to place the 
traps at certain distances from the reef, the traps had to 
be left on or very close to the reef (<5 m). 

Opening performance of the purse traps was 
examined in 38 trials, and the gear showed a successful 
deployment performance. This applied not only on flat 
but also on sloping sandy seafloors showing the traps 

suitability to be used in diverse environmental 
conditions. The primary reasons that prevented the 
traps from opening were that the currents and 
deflectors of the traps got stuck in rocky reef areas. 

Despite their presence on neighbouring reefs, 
successful recruitment of lionfish was not achieved in 
any of the stations. In the trials conducted in Göcek, 
eight lionfish were observed in an area of approximately 
100 m in diameter, and only three were observed in a 
rectangular area of 100*50 m on the second day. In the 
trials at Kargı Cove, the largest number of lionfish (12) 
was observed around the trap only once. It’s doubtful 
that lionfish leave their natural habitat and are attracted 
by the traps. 

In all trials, lionfish were observed to be found in 
dark and shadow parts of the rocks within the natural 
reef area along with other fish species. Although a few 
lionfish were counted before deployments, it is thought 
that the reason for the unsuccessful recruitment of 
lionfish in the footprint of traps was because the natural 
reef areas were vast enough for current lionfish 
population that doesn’t lead them to leave their 
location. It may have been only possible to catch lionfish 

 

Figure 4. The abundance of natural reefs in the trial area (30.08.2022, Gökova Bay, Türkiye). 
 
 
 

Table 5. Fish species diversity and numbers around traps in North Langöz and Ballısu, Gökova Bay before the second trial 
deployment. 

Species name Scientific name Trap no 1 and 2 Trap no 3 and 4 

Lionfish Pterois miles 2 2 
White seabream Diplodus sargus 12 4 
Common two banded seabream Diplodus vulgaris 37  
Rabbitfish Siganus luridus  3 
Damselfish Chromis chromis 60 50 
Goldblotch grouper Epinephelus costae 15 38 
Dusky grouper Epinephelus marginatus  2 (Juvenile) 
Half smooth golden pufferfish Lagocephalus spadiceus 7  
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in sandy, muddy habitats when they perceive the traps 
as reefs (their preferred habitats). However, there 
wasn’t any Lionfish recorded during dive surveys except 
for one anecdotal sighting on Posidonia oceanica. 
Therefore, purse traps haven’t been tested in these 
habitat structures. 

Trials carried out in northeast Gulf of Mexico 
demonstrated that the lionfish around artificial reefs 
were successfully attracted and recruited by the purse 
traps (Harris et al., 2020) whereas in another study with 
3 trap designs i.e. lobster, seabass and Gittings traps in 
mesophotic areas the number of the lionfish captured 
showed a significant decrease (Harris et al., 2020, 2023). 
It is thought to be similar with our study in the sense of 
showing a positive correlation between the lionfish 
density and the fishing efficiency. Considering low 
lionfish density, deployment duration in this study was 
set between 15 and 24 hours. It may be another reason 
for the failure of the traps to recruit lionfish as Harris et 
al. suggested in their study in 2023 that, higher lionfish 
densities at neighbouring reefs, deployment times of 
about two days, and retrieval at dawn or dusk all 
improve trap fishing efficiency. Also, structures similar 
to natural reef areas could have been set on the purse 
traps to attract lionfish around the reefs as suggested by 
Harris et al. (2020) by applying modifications such as 
light, sound or different structures to increase lionfish 
catch. Future studies should first investigate the 
attraction mechanisms influencing lionfish through 
controlled laboratory experiments. Once identified, 
these mechanisms should be tested and validated in 
field studies under natural conditions to confirm their 
accuracy and practical applicability. 

Another reason of no-recruitment could be the 
difference of behaviour patterns between P. volitans, 
which consists of 93% of the Atlantic population 
(Hamner et al., 2007) and P. miles, which are assumed 
to be the dominant species in the Mediterranean 
(Ulman et al., 2020; Bernardi et al., 2024). The attractant 
mechanisms used for the Gitting’s purse traps might 
have worked better to attract P. volitans. Since there are 
significant differences between the two invasion 
mechanisms and species, understanding their 
behavioural and dietary differences is critical to 
developing targeted management strategies. For 
example, Türkiye’s current national laws, which prohibit 
fishing with SCUBA gear, would need to be amended to 
allow lionfish to be legally caught using a speargun or 
sling. A similar approach has been successful in Belize 
(Ulman et al., 2020). Another study revealed that active 
removal of lionfish seems to help the populations 
remain small (Hüseyinoğlu et al., 2024) however, no 
effective fishing was recorded in this study to find an 
efficient solution for reducing lionfish in marine habitats 
where they spread. 

While the fishermen stated that there was a 
decrease in the population of lionfish in areas where 
fishing is allowed compared to previous years, a large 
number of lionfish was observed during underwater 

monitoring carried out in July-August 2023 within the 
scope of projects conducted by the Mediterranean 
Conservation Society (MCS) in the Göcek and Gökova 
marine protected areas (MPA) (Personnel com. Z. 
Kızılkaya), hence, testing these purse traps noting the 
high selectivity of these gear for sure, in these MPAs 
could offer substantial benefits on measuring the fishing 
efficacy of the traps and tackling the increase of invasive 
species in MPAs.  
 

Ethical Statement 
 

Ethics approval and consent to participate not 
applicable for this study.  
 

Funding Information 
 

The present study was funded by Ege University 
Scientific Research Project Coordination Unit (FGA-
2020-22272) and several grants from the Mediterranean 
Conservation Society, primarily funded by Endangered 
Landscape and Seascape Programmes (ELSP) in 
partnership with Fauna & Flora International.  
 

Author Contribution 
 

First Author: Conceptualization, Writing -review 
and editing; Investigation, Methodology; Second 
Author: Investigation, Methodology, Visualization and 
Writing -original draft; Third Author: Conceptualization, 
Writing -review and editing, Investigation; and Fourth 
Author: Investigation, Writing - review and editing.  
 

Conflict of Interest 
 

The authors declare that they have no known 
competing financial or non-financial, professional, or 
personal conflicts that could have appeared to influence 
the work reported in this paper.  
 

Acknowledgements 
 

The authors express their sincere gratitude to Dr. 
Steve Gittings (NOAA, USA) for generously sharing the 
design specifications and operational insights of the 
purse trap used in lionfish fishing. We would also like to 
thank Seren Emirmustafaoğlu for her valuable 
assistance in the study. 
 

References 
 
Albins, M. A. (2013). Effects of invasive Pacific red lionfish 

Pterois volitans versus a native predator on Bahamian 
coral-reef fish communities. Biological Invasions, 15, 29–
43. https://doi.org/10.1007/s10530-012-0266-1 

Albins, M. A., & Hixon, M. A. (2008). Invasive Indo-Pacific 
Lionfish Pterois volitans reduce recruitment of Atlantic 
coral-reef fishes. Marine Ecology, 367, 233–238. 
https://doi.org/10.3354/meps07620 



 
Turkish Journal of Fisheries & Aquatic Sciences TRJFAS27364 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Andradi-Brown, D. A., Grey, R., Hendrix, A., Hitchner, D., Hunt, 
C. L., Gress, E., Madej, K., Parry, R. L., Régnier-McKellar, 
C., Jones, O. P., Arteaga, M., Izaguirre, A. P., Rogers, A. 
D., & Exton, D. A. (2017). Depth dependent effects of 
culling-do mesophotic lionfish populations undermine 
current management? Royal Society Open Science, 4, 
170027. https://doi.org/10.1098/rsos.170027. 

Anonymous (2023). New Trends in Agriculture and Forestry. 
Ministry of Agriculture and Forestry, General Directorate 
of EU and Foreign Relations, Head of Monitoring and 
Assessment. 

Anonymous (2024). Turkish Seas under Threat of Invasive Alien 
Species. Ministry of Agriculture and Forestry, General 
Directorate of Nature Conservation and National Parks. 
https://mariasturk.org/turkish-seas-under-threat-of-
invasive-alien-species/ 

Bernardi, G., Azzurro, E., Bariche, M., Jimenez, C., Kalogirou, S., 
& Kleitou, P. (2024). Invasion genomics of lionfish in the 
Mediterranean Sea. Ecology and Evolution, 14(3), 1–14. 
https://doi.org/10.1002/ece3.11087 

Borton, S. A., & Kimmel, J. J. (1991). Environmental assessment 
and monitoring of artificial reefs. In W. Jr. Seaman & L. 
M. Sprague (Eds.), Artificial Habitats for Maine and 
Freshwater Fisheries (pp. 177–236). Academic Pres Inc. 

Côté, I. M., Green, S. J., & Hixon, M. A. (2013). Predatory fish 
invaders: insights from Indo-Pacific lionfish in the 
Western Atlantic and Caribbean. Biological 
Conservation, 164, 50–61. 
https://doi.org/10.1016/j.biocon.2013.04.014 

Farquhar, S. D. (2017). A brief review of gears associated with 
lionfish removals. SDRP Journal of Aquaculture, Fisheries 
and Fish Science, 1(1), 37–40. 

Gardner, P. G., Frazer, T. K., Jacoby, C. A., & Yanong, R. P. E. 
(2015). Reproductive biology of invasive lionfish (Pterois 
spp.). Frontiers in Marine Science, 2, Article 7, 1–10 pp. 
https://doi.org/10.3389/fmars.2015.00007 

Gittings, S. R., Fogg, A. Q., Frank, S., Hart, J. V., Clark, A., Clark, 
B., Noakes, S. E., & Fortner, R. L. (2017). Going deep for 
lionfish: designs for two new traps for capturing lionfish 
in deep water. Marine Sanctuaries Conservation Series 
ONMS17-05. U.S. Department of Commerce, National 
Oceanic and Atmospheric Administration, Office of 
National Marine Sanctuaries, Silver Spring, MD, 9 p. 

Green, S. J., Akins, J. L., & Côté, I. M. (2011). Foraging 
behaviour and prey consumption in the Indo-Pacific 
lionfish on Bahamian coral reefs. Marine Ecology 
Progress Series, 433, 159–167.  
https://doi.org/10.3354/meps09208 

Green, S. J., Akins, J. L., Maljković, A., & Côté, I. M. (2012). 
Invasive lionfish drive Atlantic coral reef fish declines. 
PLoS One, 77(3), e32596. 
https://doi.org/10.1371/journal.pone.0032596. 

Gress, J. L., McCormick, M. I., & Hovey, R. (2017a). Depth 
distribution and feeding behavior of the invasive lionfish 
(Pterois volitans) and its implications for management. 
Marine Ecology Progress Series, 563, 145–155. 
https://doi.org/10.3354/meps12018 

Gress, E., Andradi-Brown, D. A., Woodall, L., Schofield, P. J., 
Stanley, K., & Rogers, A. D. (2017b). Lionfish (Pterois 
spp.) invade the upper-bathyal zone in the western 
Atlantic. PeerJ, 5, e3683.  
https://doi.org/10.7717/peerj.3683 

Hamner, R. M., Freshwater, D.W., & Whitfield, P. E. (2007). 
Mitochondrial cytochrome b analysis reveals two 
invasive lionfish species with strong founder effects in 

the western Atlantic. Journal of Fish Biology, 71, 214–
222.  
https://doi.org/10.1111/ j.1095-8649.2007.01575.x 

Harmelin, J. G. (1987). Structure et variabilite´ de l’ichtyofaune 
d’une zone rocheuseprotege´e en Me´diterrane´e (Parc 
national de Port-Cros, France). P.S.Z.N. I: Marine 
Ecology, 8, 263–284. 

Harris, H. E., Fogg, A. Q., Gittings, S. R., Ahrens, R. N. M., Allen, 
M. S., & Patterson, W. F. III. (2020). Testing the efficacy 
of lionfish traps in the northern Gulf of Mexico. PLoS 
One, 15(8), e0230985. 
https://doi.org/10.1371/journal.pone.0230985 

Harris, H. E., Garner, S. B., Tarnecki, J. H., Gittings, S. R., 
Chagaris, D. D., & Patterson, W. F. III. (2023). Three trap 
designs evaluated for a deepwater lionfish fishery. 
Frontiers in Marine Science, 10, 1121642. 
https://doi.org/10.3389/fmars.2023.1121642 

Hixon, M. A., Green, S. J., Albins, M. A., Akins, J. L., & Morris, J. 
A. (2016). Lionfish: a major marine invasion. Marine 
Ecology Progress Series, 558, 161–165.  
https://doi.org/10.3354/meps11909. 

Hüseyinoğlu, M.F., Jimenez, C., Resaikos, V., Arda, Y., Beton, 
D., Snape, R.T.E., Tari, G., & Günay, M.E. (2024). Assisted 
recovery of mediterranean native fish species by 
removal of two established invasive alien species, Pterois 
miles and Diadema setosum. Estuarine, Coastal and Shelf 
Science, 304, 108826. 
https://doi.org/10.1016/j.ecss.2024.108826 

Kletou, D., Hall-Spencer, J. M., & Kleitou, P. (2016). A lionfish 
(Pterois miles) invasion has begun in the Mediterranean 
Sea. Marine Biodiversity Records, 9, 46.  
https://doi.org/10.1186/s41200-016-0065y 

Kleitou, P., Hall-Spencer, J. M., Savva, I., Kletou, D., Hadjistylli, 
M., Azzurro, E., Katsanevakis, S., Antoniou, C., 
Hadjioannou, L., Chartosia, N., Christou, M., 
Christodoulides, Y., Giovos, I., Jimenez, C., Smeraldo, S., 
& Rees, S. E. (2021). The case of Lionfish (Pterois miles) 
in the Mediterranean Sea demonstrates limitations in EU 
legislation to address marine biological invasions. 
Journal of Marine Science and Engineering, 2021, 9, 325. 
https://doi.org/10.3390/jmse9030325 

Lesser, M. P., & Slattery, M. (2011). Phase shift to algal 
dominated communities at mesophotic depths 
associated with lionfish (Pterois volitans) invasion on a 
Bahamian coral reef. Biological Invasions, 13, 1855–
1868. https://doi.org/10.1007/s10530-011- 0005-z 

Morris, J. A. (2012). Invasive Lionfish: A Guide to Control and 
Management. Gulf and Caribbean Fisheries Institute 
Special Publication Series Number 1, Marathon, Florida, 
USA, 113 p. 

Morris, J. A., & Akins, J. L. (2009a). The biology and ecology of 
the lionfish (Pterois volitans and Pterois miles). Invasive 
Species Research, 1(1), 1–16. 
https://doi.org/10.3390/insects1020010 

Morris, J. A., & Akins, J. L. (2009b). Feeding ecology of invasive 
lionfish (Pterois volitans) in the Bahamian archipelago. 
Environmental Biology of Fishes, 86, 389–398. 
https://doi.org/10.1007/s10641-009-9538-8 

Morris, J. A., & Whitfield, P. E. (2009). Biology, ecology, control 
and management of the invasive Indo-Pacific lionfish: an 
updated integrated assessment. NOAA Technical 
Memorandum NOSNCCOS 99, 57 pp. 

Savva, I., Chartosia, N., Antoniou, C., Kleitou, P., Georgiou, A., 
Stern, N., Hadjioannou, L., Jimenez, C., Andreou, V., Hall-
Spencer, J. M. & Kletou, D. (2020). They are here to stay: 



 
Turkish Journal of Fisheries & Aquatic Sciences TRJFAS27364 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the biology and ecology of lionfish (Pterois miles) in the 
Mediterranean Sea. Journal of Fish Biology, 97, 148–162. 
https://doi.org/10.1111/jfb. 14340 

Sutherland, W. J., Clout, M., Côté, I. M., Daszak, P., Depledge, 
M. H., Fellman, L., Fleishman, E., Garthwaite, R., 
Gibbons, D. W., De Lurio, J., Impey, A. J., Lickorish, F., 
Lindenmayer, D., Madgwick, J., Margerison, C., Maynard, 
T., Peck, L. S., Pretty, J., Prior, S., … Watkinson, A. R. 
(2010). A horizon scan of global conservation issues for 
2010. Trends in Ecology and Evolution, 25(1), 1–7. 
https://doi.org/10.1016/j.tree.2009.10.003 

Tanrıverdi, R., Gökoğlu, M. & Korun, J. (2022). First 
observations on the stomach contents of devil firefish, 
Pterois miles (Bennett, 1828) in the Gulf of Antalya, 
Turkey. Acta Natura et Scientia, 3(1), 24–31.  

 https://doi.org/10.29329/actanatsci.2022.351.03 
Ulman, A., Tuncer, S., Tüney Kızılkaya, I., Zilifli, A., Alford, P., & 

Giovos, J. (2020). The lionfish expansion in the Aegean 
Sea in Turkey: A looming potential ecological disaster. 
Regional Studies in Marine Science, 36, 101271. 
https://doi.org/10.1016/j.rsma.2020.101271 

Valdivia, A., Bruno, J. F., Cox, C. E., Hackerott, S., & Green, S. J. 
(2014). Re-examining the relationship between invasive 
lionfish and native grouper in the Caribbean. PeerJ, 2, 
e348. https://doi.org/10.7717/peerj.348 

Zannaki, K., Corsini-Foka, M., Kampouris, T. E. & Batjakas, I. E. 
(2019). First results on the diet of the invasive Pterois 
miles (Actinopterygii: Scorpaeniformes: Scorpaenidae) in 
the Hellenic waters. Acta Ichthyologica et Piscatoria, 
49(3), 311–317. https://doi.org/10.3750/AIEP/02616  


