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Abstract

This study presents the results of the interviews with the fishermen, sightings records in
the newspapers and electronic social networks and the details of eight sampled
individuals of the lionfish, Pterois sp. in the eastern Mediterranean coast of Turkey. It is
evident that the lionfish has established in the eastern Mediterranean coast of Turkey.
However, there is still a lack of information about its abundance. The total length (TL) of
the eight individuals was 8.5-29.3 cm and the wet-weight 7.09-398.77 g, that were
sampled in nine SCUBA dives at 10-15 m depths between 20.01.2017 and 10.02.2017 in
Kemer, Antalya. One of the large specimens was a male (29.3 cm TL) and the other was
a female (28.6 cm TL) and the rest were juveniles. The stomachs of four individuals were
empty; however, identifiable parts of Mullus surmuletus, an individual of Gobiidae sp.,
unidentifiable parts of a Teleost fish and an undistinguished content were found in the
stomachs of the other four individuals. A total of twenty sightings were recorded in the
newspapers and electronic social networks in the eastern Mediterranean coast of Turkey
between 15.07.2014 and 17.01.2017, apart from the scientific records, and fifteen of
them were evidenced by photo and video. The interviews showed that lionfish was not
well-known by the fishermen around the Gulf of Iskenderun yet. The public perception
about the lionfish is highly variable in Turkey, and this may affect our understanding of
the rate of invasion.
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The lionfishes are one of the most invasive species in the world (Morris et al.
2009; Schofield 2010; Johnston and Purkis 2014; Poursanidis 2015). After
twenty-two years of its first record from the Israeli coast (Golani and Sonin
1992), the Indo-Pacific lionfish, Pterois miles (Bennett, 1828) was reported
from Lebanon, Cyprus, Turkey, Greece and Tunisia (Bariche et al. 2013; Turan
et al. 2014; Crocetta et al. 2015; Iglésias and Frotté 2015; Oray et al. 2015;



Turan and Oztiirk 2015; Dailianis et al. 2016; Jimenez et al. 2016; Kletou et al.
2016; Mytilineou et al. 2016) (Figure 1).
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Figure 1. The locations of the records of the lionfish in the Mediterranean Sea: 1. Golani
and Sonin (1992), 2. Bariche et al. (2013), 3. Turan et al. (2014), 4. Oray et al. (2015), 5.
Iglésias and Frotté (2015), 6. Turan and Oztiirk (2015), 7. Crocetta et al. (2015), 8.
Mytilineou et al. (2016), 9 and 10. Dailianis et al. (2016), 11. this study, Kemer- Antalya,

Turkey (location of the eight specimens sampled)

Pterois volitans (Linnaeus, 1758) was also reported for the first time in the
Mediterranean Sea, from the Gulf of Iskenderun, Turkey (Gurlek et al. 2016).
Although the morphological details have been given in the studies; following
the recommendations that the positive identification can only be achieved via
genetic analysis (Schultz 1986; Kochzius et al. 2003; Morris et al. 2009), we
referred all specimens as "lionfish" in this document.

Local ecological knowledge is a fast and effective way to collect data about
natural systems and monitoring biodiversity issues (Anadon et al. 2009; Azzurro
et al. 2011). This method can also provide significant information on the status
and distribution of recent invader lionfishes in the Mediterranean (Azzurro and
Bariche 2017) and enable managers to take quick precautions. Thus, in this
study, we collected data about the status of a recent invader, lionfish, throughout
the Mediterranean coasts of Turkey from local communities and social media
stream.

Materials and Methods

Interview with fishermen

To evaluate the distribution of lionfish in the Gulfs of Iskenderun and Mersin,
interviews were conducted in nine fishery ports in the northeastern coast of the



Mediterranean, Camlibel and Karaduvar in Mersin, Karatas and Yumurtalik in
Adana, Dortyol, Payas, Iskenderun, Arsuz and Konacik in Hatay (Figure 1) on
24 and 25 January 2017. The questions were directed to fishermen having at
least five years of experience at sea. In interviews, we showed several lionfish
photographs to the fishermen, before we directed the question “Have you ever
seen this fish?”. If the answer was negative, we only asked personal information
such as experience at sea, purpose of fishing activity (professional or
recreational) and types of fishing gears used. If the fishermen recognized
lionfish, we preceded interview with the questions below:

1. “When did you first encounter this fish?”

. “How do you call this fish?”

. “Which equipment did you use to catch this fish?”

. “What was the depth and bottom structure where you encountered in?”

. “What was the maximum number of lionfish daily encountered?”

. “What was the average and maximum length of lionfishes encountered?”

OOk, WN

Interviewees were also inquired about the abundance of lionfish. We offered an
ordinal scale in which 1: once until now, 2: several times until now, 3: once in 2
or 3 catches, 4: regularly present in all catches, 5: regularly present and
abundant in all catches.

In order to test hypotheses, frequency tables were prepared with the answers in
categorical and ordinal variables. Then the effects of fishery port and fishing
gear were analyzed by using Chi-square tests. Continuous variables were
analyzed with Kruskal-Wallis tests. All statistical analyses and visualizations
were conducted in R 3.3 statistical language (R Core Team 2016).

Sightings reported in newspaper & electronic social network

The news in newspapers and the sightings reported in the electronic social
networks by free divers, SCUBA divers, spear fishermen, artisanal and
recreational fishermen were followed and checked for the distribution and the
public opinion about the lionfish.

Sampling

In order to control the data obtained from sighting, eight SCUBA dives were
conducted by two divers and eight specimens were sampled by spearfishing
between 20.01.2017 and 10.02.2017 in Kemer, Antalya. The sea-water
temperature was 14.9-16.0 °C. Special permission was taken from the Ministry
of Food, Agriculture and Livestock to use spears with SCUBA equipment. The
specimens were preserved in 8% formalin and transferred to the laboratory.
They were measured (Total Length, TL) to the nearest 0.1 cm and weighed (Wet



Weight, WW: £0.01 g). Three of the individuals were checked for the stomach
content and sex.

Results
Interview with the fishermen

A total of 93 fishermen were visited during the study. Only seven of them were
recreational while the others were professional. The average experience of
fishermen interviewed was 24.13 £1.44 (SD) years at sea. A total of 29 (31%)
fishermen reported to encounter lionfish. Following local names were reported:
“Aslan Balig1 (lionfish)” (33%), “Iskorpit (local name of scorpionfish)” (17%),
“Zehirli Balik (venomous fish)” (11%), “Pisi Balig1” (11%), “Tragonya (local
name of Trachinus sp.)” (11%), “Naylon (local name of Sargocentron rubrum)”
(11%) and “Sokan (local name of Siganus sp.)” (6%).

Encounter rates were significantly different among ports (chi-squared = 114.01,
df = 8, p < 0.001). Maximum encounter rate was 67% in Konacik fishery port in
the southeastern coast of Iskenderun. The encounter rates of the ports located
around the northwestern coasts of the Gulf (Yumurtalik, Dortyol, Payas) were
significantly lower than those of the rest of the study domain (Kruskal-Wallis
chi-squared = 5.40, df = 1, p< 0.05). Figure 2 shows the spatial variation of
encounter rates of lionfish.
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Figure 2. Spatial variation of encounter rates of lionfish around the Gulfs of Mersin and
Iskenderun based on the interviews with the fishermen



The encounter rates also significantly varied among fishing gears (chi-squared =
58.96, df = 6, p<0.001). Encounter rate was the highest in bottom trawls with
67%, followed by nets and seines with 39 and 33%, respectively. Longlines
followed them with 25% and spear guns with 17%. Anglers had the lowest rate
with 11% (Figure 3).
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Figure 3. Encounter rates of lionfish by gear types

Rocky substratum was the mostly reported bottom type with 56% of positive
interviews, followed by sandy and muddy bottoms with 32%. In the 12% of
positive interviews, fishermen reported both substratum types. The reported
depth varied in a wide range from 5m to 200m. The median value of depth in
ordinal scale was in the second category, which was from 10 to 50 m. This
category included the 42% of positive interviews and followed by the third
category which was from 50 to 100 m with 27%. First (0 to 10 m) and fourth
(>100 m) categories had the rates 19% and 12%, respectively.

Most of the fishermen with positive interviews reported that they encountered
lionfish only once (46%) or several times (39%). A few fishermen reported that
lionfish were regularly present in catches (11%) or abundant (4%). The reported
abundance did not significantly change by fishing gears (chi-squared= 8.75, df=
15, p=0.89) and ports (chi-squared= 19.96, df= 15, p=0.17).

Best day-catch ranged between 1 and 52 individuals with a median value of 2
(1-6 interquartile range) individuals. Although, it was not significant (Kruskal-
Wallis chi-squared= 5.38, df = 5, p= 0.37), the high values were usually
reported by trawlers. The variation among fishery ports was also not found to be
significant (Kruskal-Wallis chi-squared= 5.36, df= 5, p=0.37).



The reported length ranged between 8 and 50 cm. The median length was 20 cm
(15-25cm interquartile range). Neither average length (Kruskal-Wallis chi-
squared= 3.02, df= 5, p= 0.70) nor maximum length (Kruskal-Wallis chi-
squared= 3.31, df = 4, p= 0.51) significantly varied among fishing gears. The
ports did also not affect the average length (Kruskal-Wallis chi-squared= 3.59,
df= 7, p= 0.83) and maximum length values (Kruskal-Wallis chi-squared= 3.61,
df=5, p= 0.61).

Sightings reported in newspapers & electronic social network

A total of 20 sightings were recorded in the eastern Mediterranean coast of
Turkey between 15.07.2014 and 17.01.2017, apart from the scientific records
(Figure 4, Table 1), and 15 of them were evidenced by photo and video (Figure
5). Fourteen of them were reported in the Province of Antalya, three in Mersin,
two in Hatay and one in Mugla. Nine of the sightings were recorded by SCUBA
divers, six by free divers and spear fishermen, two by recreational and artisanal
fishermen, two by the academicians, and two by the citizens who informed
TUDAV.
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Figure 4. The number of sightings of the lionfish in the Mediterranean coast of Turkey
reported via newspapers, electronic social networks and citizen science

As a result of the general evaluation of the public opinion, there is a wide
variety of perception of the lionfish in Turkey that could be summarized as
below:

Positive comments
1) A new source of income as an aquarium fish.
2) A new icon for the SCUBA diving tourism; very interesting fish to show
the tourists.



3) Predator of the pufferfish to reduce their numbers.

4) Pufferfishes could not be eaten; it is another invasive exotic fish but at
least we can eat it.

5) A new taste in the kitchen.

Negative comments
1) There were already very few fish left after the pufferfish invasion; now
together with the effects of the lionfish, fisheries will come to an end.
2) Dangerous to handle because of its venomous spines.
3) Fisheries of this species is very difficult, it is not common in the catches
of hooks and nets; so special and extra effort should be spent to reduce their
numbers.
4) To create a demand for the lionfish as a food, the supply should be
regular; however due to the difficulties of fishing, the fishermen seem to not
prefer to deal with the fish.
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Figure 5. Pictures of the lionfish from the sightings in the Mediterranean coast of
Turkey. Numbers refer to those in Table 1.
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Sampled individuals

Eight individuals of lionfish, Pterois sp. (Figure 6) were sampled in nine
SCUBA dives at the depths between 10 m and 15 m, and between the dates of

Figure 6. Lionfish individuals sampled in Kemer, Antalya; a) TL= 28.6 cm, WW=
398.77 g, D: XI111+10, A: 111+7; b) TL=11. 4 cm, WW=14.47 g, D: X111+10, A: 11+7; c)
TL= 9.2 cm, WW= 6.61 g, D: XIl1+10, A: 111+6; d) TL= 12.7 cm, WW= 20.75 g, D:
XI11+10, A: 111+6; e) TL= 13.4 cm, WW=29.4 g, D: XI11+10, A: 111+7; f) TL= 28.7 cm,
WW= 395.08 g, D: XIII+11, A: Il1+7; g) TL= 16.7 cm, WW= 54.48 g, D: XIlI+11, A:
I11+7; h) TL=10.1 cm, WW= 8.45 g, D: XI11+10, A: 111+6.

20.01.2017 and 10.02.2017 in Kemer, Antalya. The bottom time of the dives
was approximately 45 min and the visibility was very low, approximately 1-2
m. The dives were conducted in the same localities that the fish were observed



by the divers during summer. The individuals seem not to change their localities
in winter. They prefer the areas where the sandy and rocky habitats meet.

The total length (TL) of the eight individuals varied between 8.5 and 29.3 cm,
and the wet-weight between 7.09 and 398.77 g. One of the large specimens was
a male (29.3 cm TL) and the other was a female (28.6 cm TL) and the rest were
juveniles. The gonads of one female individual were in the post-spawning stage.
The specimens were checked for stomach contents. The stomachs of four
individuals were empty. There were identifiable parts of Mullus surmuletus in
the stomach of the specimen with 29.3 cm TL and the weight of the stomach
was 1.29 g. An individual of Gobiidae sp. with 1.7 cm TL was found in the
stomach of the specimen with 11.3 cm TL and the weight of the stomach was
0.14 g. There were unidentifiable parts of a Teleost fish in the stomach of the
specimen with 8.5 cm TL with a stomach weight of 0.03 g. An undistinguished
content was also found in the stomach of the specimen with 13.4 cm TL.

Discussion

Frazer et al. (2012) and Morris et al. (2009) summarized the impacts of the
lionfish in the non-native ecosystems as: a) predation on a wide range of native
organisms up to its 2.5- 6% of body weight per day, b) occupation of the key-
habitats especially for juveniles, ¢) increase in the algal dominance with the
reduced abundance of herbivore fish, d) predation on and competition with the
commercial and endangered fish that may alter the fisheries and income, €)
human envenomation; and stated the importance of the management approaches
and measures. They describe the decreasing size frequency after targeted
removals resulting smaller individuals that also consume less prey. Also, Arias-
Gonzales et al. (2011) reveal that lionfish may have remarkable direct and
indirect effects on food web in terms of predation and competition.

Although it is considered that an invasion is unlikely in the Mediterranean than
for the Atlantic because of the results revealing low connectivity between areas
which is potential for the invasion of lionfish. One of the greatest potential area
was predicted as the Gulf of Iskenderun, Turkey besides France, in terms of
densities of settled lionfish and its larvae (Johnston and Purkis 2014). The
prediction of Johnston and Purkis (2014) did not cover the Gulf of Antalya;
however, Poursanidis (2015) reported high probability of distribution in the
whole Mediterranean coast of Turkey. According to the results of this study, it is
evident that the lionfish has established in the eastern Mediterranean coast of
Turkey. However, there is still a lack of information about its abundance.

According to Kimball et al. (2004), lionfish stops feeding when the temperature
is 16.1°C, but their ability to withstand prolonged fasting is very high for
periods of over 12 weeks without mortality (Fishelson 1997). However, the
stomach contents of the four individuals sampled from 14.9-16.0°C sea-water
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revealed that the fish continues feeding in this low temperatures, and it is
obvious that lionfish successfully overwinters in the eastern Mediterranean
coasts of Turkey.

A wide range of organisms are reported as prey for lionfish (Green et al. 2011;
Valdez-Moreno et al. 2012; C6té et al. 2013) and from the stomach contents of
the sampled fish, it can be understood that the mullids and the gobiids are the
preys of the lionfish in the Mediterranean Sea. However, the information on its
diet in the Mediterranean is very scarce and urges immediate broad
investigation.

Due to their high site fidelity and stationary behaviour after larval settlement
(Kimball et al. 2004 and the references therein), the lionfish were observed in
the same locations in winter as they were in summer. Sea-water temperature
along the Mediterranean coast of Turkey during winter may provide suitable
habitat for lionfish survival; however, decreasing temperatures below 10°C in
the central Aegean Sea will likely to create a barrier for their northern
expansion.

Lionfish were reported to reproduce every 2-4 days year-round with a fecundity
of 1800-41945 oocytes. Female lionfish matured at 189-190 mm total length
when they are 1+ years old (Edwards et al. 2014; Gardner et al. 2015; Johnson
and Swenarton 2016). The specimens with 29.3 cm and 28.6 cm TL corresponds
to an age of 2+ according to Edwards et al. (2014) and Johnson and Swenarton
(2016) which is compatible to the date of the first record of the species in the
region.

The interviews showed that lionfish was not well-known by professional
fishermen around the Gulf of Iskenderun yet. Only 31% of interviewed
fishermen could recognize this species. However, the answers given about the
local names, distribution, habitat, depth and fishing gears clearly referred that it
was confused with other species in the same area. Only 33% of the positive
interviews, fishermen actually knew the local name as “Aslan Balig1” (lionfish).
The other answers (Iskorpit, Naylon, Zehirli Balik) were the local names mostly
used for other Scorpaeniform fishes distributed in the area. Moreover, lionfish
inhabits in rocky habitats (Froese and Pauly 2016), but nearly half of the
consultees reported that they encountered the fish in sandy bottoms. Besides, the
highest encounter rate was detected among the trawlers. Therefore, more effort
is required to create public awareness especially among professional fishermen.

The public perception about the lionfish is highly variable in Turkey, and this
may affect our understanding of the rate of invasion. Due to the risk of the
envenomation and difficulties to catch, people could possibly avoid the fish.
While the fish is not so common and cannot be baited, trapped or trawled:;
catching the fish will probably cost more than its sales value. It is, therefore,
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very important to create public awareness to convince people that while hunting,
trading, or cooking the lionfish, they are actually helping the native ecosystem.
As the recognition increase, the fish could be a part of the fisheries industry like
the other invasive alien species, Saurida undosquamis (Richardson, 1848) in the
Mediterranean Sea.
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Tiirkiye’nin Dogu Akdeniz kiyilarinda aslan bahginin
dagilimm

0Oz

Bu c¢aligma aslan baliklari ile ilgili olarak balik¢ilarla yapilan anket sonuglarini,
gazetelerdeki ve elektronik sosyal aglardaki gozlem kayitlarin1 ve Tiirkiye'nin Dogu
Akdeniz kiyilarindan 6rneklenen sekiz aslan baligi bireyinin ayrintilarini sunmaktadir.
Calismanin sonuglarina goére, aslan baliginin Tiirkiye'nin Dogu Akdeniz kiyilarinda
yerlestigi agiktir. Bununla birlikte, hald bollugu hakkinda bilgi eksikligi vardir.
20.01.2017 ve 10.02.2017 tarihleri arasinda Kemer, Antalya’da, 10-15 m derinliklerinde
gergeklestirilen dokuz SCUBA dalisinda 6rneklenen sekiz bireyin toplam uzunluklart
(TL) 8,5 cm ile 29,3 cm arasinda ve aguliklari 7,09 g ile 398,77 g arasinda
degismektedir. Biiyiik bireylerden biri erkek (29,3 cm TL) digeri disi (28,6 cm TL) ve
diger alt1 birey juvenildir. Baliklarin mide igerigi kontrol edilmistir. Dordiiniin midesi
bostur. Diger dort bireyin midelerinde Mullus surmuletus pargalari, bir Gobiidae tiri,
tanimlanamayan bir Teleost balik parcalar1 ve belirlenemeyen bir igerik tespit edilmistir.
Bilimsel yaymlar disinda, gazete ve sosyal medyada 15.07.2014 ile 17.01.2017 tarihleri
arasinda Tirkiye'nin dogu Akdeniz kiyilarinda toplam yirmi adet aslan baligi gozlem
kayd: belirlenmistir ve bunlarin on besi fotograf ve video ile kanitlanmigtir.
Gergeklestirilen anketler sonucunda aslan bahgmin heniiz Iskenderun Korfezi
cevresindeki profesyonel balikgilar tarafindan iyi bilinmedigi anlagilmigtir. Aslan baligi
ile ilgili halkin algis1 Tiirkiye'de olduk¢a degiskendir ve bu durum istila oranini
etkileyebilir.

Anahtar Kelimeler: Yabanci istilaci tiirler, anket, gozlem kayitlari, 6rnekleme,
miicadele
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