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Abstract: The silver-cheeked toadfish, Lagocephalus sceleratus (Gmelin, 1789), which is enlisted as one of the problematic 100 invasive species in the
Mediterranean, entered the Turkish waters in 2003 and since then it has negatively affected the ecosystem and became a major concem for the small-scale fishers.
The aim of the present study is to assess the socio-economic impacts of silver-cheeked toadfish on small-scale fishers operating along the Turkish-Mediterranean
and the Aegean coast. The research is based on a dataset collected between January 1st, 2013 and January 1st, 2014 using face-to-face interviews with 215 fishers
from 7 coastal cities from izmir-Cesme in the Middle Aegean region to Hatay-Samandag in the Syrian border. The data obtained in the present study were compared
to the data of the only existing previous study carried out by the same researchers in the same coastal cities between 2011-2012 in order to understand the
proportion and the direction of the change after two years. The results of this study support other literature, which indicates that silver-cheeked toadfish damage
small-scale fisheries. Almost all of the fishers (97%) stated that this species damages their fishing gears and the fish entangled to these fishing gears. The loss
caused by silver-cheeked toadfish in 2013-2014 increased by more than double compared to the 2011-2012 period, and in this regard, we hope that such results
increase awareness amongst decision-makers. Consequently, there is a definite need for policies and measures (e.g. bounty system, permission of fishing in
certain time of the year) to reduce or eliminate the negative effects of the silver-cheeked toadfish on fishers. Imminent decisions to support fishers should be taken
based on best available scientific data. We think that further studies should be implemented to monitor the association and interaction between silver-toad fish,
other species, the ecosystem, and the socio-economic impact of the pufferfish.
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0z Akdenizin sorunlu 100 isgalci tiirii arasinda gdsterilen Benekli balon bali§i (Lagocephalus sceleratus) (Gmelin, 1789), Tiirkiye denizlerinde ilk defa 2013
yilinda gériilmus ve o tarihten bugiine kadar ekosistemi olumsuz ydnde etkileyerek tiim kiigiik élgekli balikgilar igin blyuk bir sorun haline gelmistir. Bu ¢alismanin
amaci, Akdeniz ve Ege’nin Turkiye kiyilarindaki kiglk olgekli balikgilar tarafindan karsilasilan benekli balon baliginin sosyo-ekonomik etkilerini belirlemektir.
Arastirma, 1 Ocak 2013 — 1 Ocak 2014 tarihleri arasinda, Orta Ege’de Izmir-Cesme’den Suriye sinirinda Hatay-Samandag arasinda kalan 7 adet kiyi kentinde 215
balikt ile yapilan yiiz yiize gériismelerden toplanan verilere dayanmaktadir. Galismada elde edilen veriler, daha 6nce de ayni arastirmacilar tarafindan 2011-2012
yillari arasinda ayni bélgelerde gergekestirilmis olan tek calisma ile karsilastirilarak iki yil icinde meydana gelen degisiklikler ve oranlari anlagiimaya caligiimigtir.
Galismanin sonuglari, benekli balon baliginin kiigtik dlcekli balikgiliga zarar verdigini ortaya koyan diger arastirmalarla értismektedir. Goristilen balikgilarin
tamamina yakini (%97) bu tiriin av araglarina ve aglara takilan baliklara zarar verdigini belirtmistir. 2013-2014 arasinda benekli balon baliginin sebep oldugu
kayiplarin, 2011-2012 dénemindekine oranla iki kattan daha fazla oranda artmis oldugu tespit edilmistir. Calismada ortaya konan sonuglar sayesinde karar vericiler
arasinda farkindaligin artmasi umulmaktadir. Buna bagl olarak, benekli balon baliginin olumsuz etkilerinin azaltimasi ya da ortadan kaldiriimasi yoniinde
politikalarin gelitiriimesi ve 6nlemlerin alinmasi yoniinde bir intiyag oldugu agikca belirlenmistir. Eldeki en dogru bilimsel veriler 1siginda, balikgilar destekleyecek
acil kararlarin alinmasi (6rn. prim sistemi, yilin belirli zamanlarinda avianmasina izin verilmesi) gerekmektedir. Benekli balon balig, diger turler, ekosistem ve bu
tiirin sosyo-ekonomik etkileri arasindaki iligki ve etkilesimin izlenmesi konusunda daha fazla calisma yapilmasinin gerekli oldugu diistintilmektedir.

Anahtar kelimeler: Balon baligji, benekli balon baligi, Lagocephalus sceleratus, maddi kayip, sosyo-ekonomik etkiler, kiigtik Glcekli balikgilik, isgalci tiirler

INTRODUCTION

Monitoring studies in fisheries generally focus on ecological ~ 2013) has recently changed (Bunce et al., 2000; Pomeroy et
and biological dynamics of fish stocks (Baxter etal., 2001). The  al., 2004; Otero et al., 2013; Richmond et al., 2015; IUCN,
idea that ecological and biological monitoring of the marine  2015). The consideration of social and economic aspects of
ecosystem on a regular and systematic basis is sufficient fisheries has been increasing amogst both managers and
(Genovesi and Shine, 2004; Nehring et al., 2009; Otero et al.,  policy-makers in the recent decades (Freudenburg, 1986;
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Vanderpool, 1987; Dyer and Poggie, 2000; Cai et al., 2005;
Hall, et al., 2009; Pollnac et al., 2006; Tuler et al., 2013;
Richmond et al., 2015).

Similarly, the importance of revealing the socio-economic
impacts on the subjects of fishery management, artificial reef
studies, marine protected areas, and climate change is
discussed in detail in many studies (Cochrane et al. 2009;
Wongbusarakum and Loper, 2011; Fischer et al. 2015).
Furthermore, rebuilding ecosytems and ecosystem-based
fisheries are paid more attention by academics, decision
makers, and NGOs. The study of socio-economic impacts
deriving from non-native species has also been considered as
of prime importance (Pomeroy et al., 2004) especially in the
case of invasive species for they sometimes create irreversible
ecological and socio-economic damage (Galil, 2008; UNEP-
MAP-RAC/SPA, 2005; Zenetos et al., 2010; Katsanevakis et
al., 2015). Marine invasions have both socio-economic and
human health implications. In Europe, the economic impacts of
non-native terrestrial and aquatic species have been estimated
to be at least EUR 12.5 billion per year, and probably over EUR
20 billion (Shine et al., 2008). Of that, the negative impact of
aquatic invasive species alone has been estimated to cost the
region at least EUR 2.2 billion per year (Otero et al., 2013).

The Mediterranean Sea has been an interesting place since
the Suez Canal was opened in 1869; the entrance of non-native
species from the Red Sea to the Mediterranean Sea has been
on the rise as recent studies show that a total of 925" non-native
species have been recorded in the Mediterranean to date.
These hail from 13 phyla and include molluscs (216 species),
fishes (127 species), plants (124 species), and crustaceans
(106 species) (UNEP-MAP-RAC/SPA, 2011).

The focus of this study falls on one specific species, namely
the silver-cheeked toadfish (Lagocephalus sceleratus), which
was recorded for the first time along the Mediterranean-Turkish
coasts in 2003 (Akyol et al., 2005).

Some studies have shown that this species causes socio-
economic damages on different forms of fisheries (Nader et al.,
2012; Otero et al., 2013), and the results of an FAO project
focusing on the eastern Mediterranean show that the silver-
cheeked toadfish has caused economic damage on passive
fishing gears and longline fisheries (EASTMED, 2010). In
Turkey where the landing of this species is prohibited due to its
poison, it has been reported that a total of 4,719 fishers have
suffered a loss of approximately EUR 2 million per year
because of the silver-cheeked toadfish (Unal et al., 2015).
Despite such findings, monitoring is still lacking, and no
compensatory policies have been implemented to cater for the
damage suffered by fishers. In this regard, the present study
seeks to reveal the socio-economic impact of the silver-
cheeked toadfish on small-scale fishers along the Turkish
Mediterranean and Aegean coasts and provide tangible

L Itis not known exactly that how many of them has been monitored
periodically.

recommendations to reduce the derailing effects caused by the
silver-cheeked toadfish.

MATERIALS AND METHODS

The study area consists of 5,187 fishing vessels performing
small-scale fishing (<12m) (SUBIS, 2013), 30 fishing ports
(Fishing Port Regulation, Rev; 2008), and 45 fishing co-
operatives (Unal, et.al., 2014). Between 2013 and 2014, a
representative sample of face-to-face interviews with small-
scale fishers were conducted in 32 towns and villages in the
provinces of Antalya, Mersin, Adana, Hatay, Mugla, Aydin, and
[zmir (Figure 1).
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Figure 1. The study area

Interviews at the Mediterranean and Agean fishing ports
were specfically carried out with small-scale fishers who were
affected by any form of damage by the silver-cheeked toadfish.

The data was collected from fishers based on their personal
declaration. It was spent time with fishers at the field, sailed for
fishing, and observed impacts of silver-cheeked toadfish on
their fishing gears. In addition to abovementioned efforts, face-
to-face survey was conducted in order to reach the most
possible reliable data.

Based on a previous study conducted by Unal et al (2015),
the questions used in this research has inquired about the
following criteria (Table 1).

Table 1. Sections of the questinnaire used in the present study

1. Socio-demographics of fishers

2. Characteristics of fishing (in general)

3. Characteristics of the silver-cheeked toadfish fishing (bycatch)
4. The silver-cheeked toadfish problem and damages caused by
this species

5. Solutions for the silver-cheeked toadfish problem

Consider estimation of the proportion C of individuals in a
population size of N who possess a certain attribute. If
necessary, variance <5 of the sample proportion is specified,
the required sample size to estimate was calculated based on
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the formula (modified from Miran, 2003 and Newbold et. al.,
2013):
NC(1-0C)

n= -
(N -Det+Cl-C)

where n is the sample size, N is the total population of the target
group, C is the contribution ratio (0.50 is fitted to reach
maximum sample size), and & is the variance. The largest
possible value of this expression, whatever the value of C, is

P 0.25N
© (N-1o?+0.25

A 99% confidence interval for the population proportion will
extend approximately 1.645 oc = 0.05 (0c = 0.0304) on each
side of the sample proportion. So, the number of vessels
sampled in the survey was found to be 215, with 5.5% error
margin and 99% confidence interval. It was reached to 303
fishers, however 88 of them rejected to be interviewed.

Calculation of economic impacts

The calculation of economic loss caused by the silver-
cheeked toadfish is a difficult task and might raise scientific
queries. Since no objective criteria are available at the moment,
the quantitative results given in this study might be
controversial (Unal et al., 2015); however, given the urge of the
issue, preliminary results are necessary to address the
consequences. Personal declarations from fishermen were
collected at the field and during onboard observations, the
impacts of the silver-cheeked toadfish were recorded first hand.

The calculation of the total monetary loss originating from
the fishers'fishing gears of was found by multiplying the
monetary equivalent of the pufferfish-induced damage in the
fishers’ fishing gears with the total number of fishers
interviewed.

Labour losses of fishers engaging in longline fishing were
also determined in this study. If the monthly average wages of
the permanent agricultural workers in 2013 are taken as a basis
by the Turkish Statistical Institute (TUKSTAT, 2014), the
monthly average wage of the agricultural worker in 2013 equals
to 1,262 TL (5.2 TL/hr). Accordingly, the minimum wage and
time spent on the longline equipment were taken as a basis for
the measurement of the average labor loss of a fisher. The
pufferfish-originated labor costs of the fishers performing
fishing with gillnets were included in the general net repair and
maintenance costs.

Developing solutions for silver-cheeked toadfish
problem

The fishers’ opinions on potential solutions for the damage
caused by the silver-cheeked toadfish were recorded in terms
of the following criteria: (a) implementation of the bounty
system, (b) determination of the most appropriate fishing gear

for pufferfish fishing, (c) raising awareness, and (d)
determination of the expectations from official institutions.

RESULTS
Socio-demographics

The average age of the fishers interviewed is 45+12 years.
The youngest fisher is 23, the oldest one is 84 years old. The
education level of the fishers was found to be 73 years, and
their fishing experience was found to be 24+13 years. The
household population is 41 people, and the fishers stated that
they are obliged to sustain and nurture 3+1 people with the
money they earn. 83% of the fishers stated that they are
married and 70% of them have social security. More than half
of the respondents (59%) expressed that they have no other
source of income except fishing and 85% reported that their
monthly income is between 501 and 1500 TL showing that
generally fishers have a low income. As a result of the analysis
of the annual total fishing income, the highest frequency (54%)
was detected to be between 501-1000 TL and the income
range following it with 31% was 1001-1500 TL. The socio-
demographic characteristics of the fishers are presented in
Table 2.

Table 2. Socio-demographic characteristics of fishers (2013-2014)

Category Variable %
20-29 1
30-39 27
Age (years) 40-49 25
50-59 26
>60 12
Single 20
Marital status
Married 80
lliterate 1
Literate 6
5 years of education 45
Level of education
8 years of education 18
11 years of education 23
>11 years of education 7
With social security 70
Social security
Without social security 30
Fishing only 59
Second Income

Having a second income 41

1-10 15
Fishing experience (years)
11-20 40
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2130 2
3140 "
>41 9
<500 4
501-1000 54

Monthly income range per ~ 1001-1500 31

fishermen, TL (%) 1501-2000 g
2001-2500 05
2501-3000 1

*{TL"0.37 Euro-2013-2014

Table 3. Characteristics of fishing operation variables per vessel

Characteristics of fishing, silver-cheeked toadfish
problem, and socio-economic impacts

Fishing with gears such as gillnets and longlines is
generally preferred on the traditional wooden vessels and the
activity mainly takes place within a few miles from the coast.
The usually targeted species include sparids and groupers
since these have good market prices. Nonetheless, due to the
low catches and relatively high operational costs, fishing is not
always profitable.

Small-scale fishers generally fish within the few miles from
the coast. 62% of the fishers interviewed have 150-209 working
days at the sea. Annual mean days at the sea and standard
deviation is 18857 (Table 3).

Variables Unal et al., 2015 Present study
Fisherman (%) Range or item 2011-2012 2013-2014
Value Value
30-89 6 2
90-149 15 12
éz;ual fishing days at the sea 150-209 37 62
210-269 23 15
>270 20 9
Longline 31 38
Longline and gillnets 27
38
(alternately)
Fishing gear (%)
Gillnets 29 35
Longline, gillnets and angling 2
(alternately)
Longline 106 TL day-1 141 TL day-1
Longline and gillnets (alternately) 75 TL day-1 151 day-1
Mean daily operational costs
(TRY per day) Gillnets 81 TL day-1 188 day-1
Longline, gillnets and angling 25 TL day-1
(alternately)
Longline 197 TL day-1 176 TL day-1
Longline and gillnets (alternately) 132 TL day-1 189 TL day-1
Mean daily gross income
(TRY per day) Gillnets 169 TL day-1 198 TL day-1
Longline, gillnets and angling 83 TL day-1
(alternately)

TL, The Turkish Lira (1TL"0.34 Euro-2011-2012; 1TL" 0.37 Euro-2013-2014)

The silver-cheeked toadfish, an undesirable species for
fishers, is observed in each period of the year, and the fishers
stated that March is the month with the highest prevalence of
pufferfish, and January is the month with the lowest prevalence.

It does not only damage the fishing gears of fishers, at the same
time it also attacks the fish entangled in the fishing gear.
Therefore, it causes financial losses for the fishers by reducing
fishing yield and value. 97% of the fishers stated that the fish
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entangled in nets (gilinets and longline) is damaged by silver-
cheeked toadfish. The fishers stated that they observed a
decrease in their products fished by them in fishing areas since
the time the silver-cheeked toadfish started to create problems.
The fishers defined the damage on the fish in fishing gears
caused by the silver-cheeked toadfish such as:

a. “Due to the structure of its mouth and teeth, it cuts the
place it has bitten at one time and takes it

b. “l recognize pufferfish from its way of eating fish in
the fishing gear; when pufferfish comes, only the
fish’s head remains in the longline | use”

c. ‘I recognize pufferfish from the form of biting-cutting
(in the form of crescent)”

d. ‘It comes to the surface when we pull the net up or
pull the longline, and we see it then”

e. ‘It breaks off the hook”

f. ‘It gets in the net and tears the net into pieces; every
day, around 3 kg of fish become torn to pieces and
unsaleable”

g. ‘“Fish comes eaten in our fishing gear. We see that
tail and internal organs, soft parts of the fish are
eaten”

h. “It bites off the part of the fish in the net and goes
away”

i. "It cuts the net or fishing line like a knife”

The losses of the fishers according to the fishing gears they
prefer are presented in Table 4. The average silver-cheeked
toadfish originated loss in 2013-2014 in longline is 2,336
TL/vessel, and in gillnets is 2,821 TL/vessel (Table 4)

Table 4. Comparative monetary losses by fishing vessel related to gear damage caused by the silver-cheeked toadfish

Gear type Annual monetary loss (TRY)
Mean%SD
Unal et al., 2015 Present study Proportion of the change
2011-2012 2013-2014 (%)
Value Value

Longline 942.4+1,007.7 2,336.142,087.9 148
Gillnet 1,346.9+1,451.0 2,820.6+3,393.4 109
Longline and gillnet (alternately) 1,440.6+900,7 2,559.6+2,781 78

TL, The Turkish lira (1TL"0. 34 EUR, 2011-2012; 1TL"0.37 EUR 2013-2014), SD = standard deviation

The fishing gear loss per vessel in 2013-2014 is 2,554
TL/year and labor loss for longline is 64.7 TL/year. The damage
caused by pufferfish to the fish entangled in the fishing gear

could not be digitized in the present study as well as in the study
of Unal et al. (2015). Table 5 represents fishing gear, labor,
fishing losses/damage of the fishers caused by pufferfish.

Table 5. Comparative total monetary losses by fishing vessel attributed to the silver-cheeked toadfish

Loss items Annual monetary loss (TRY)
Years MeanxSD
20112012 2013-2014 Unal et al., 2015 2013-2014 Proportion of the

2011-2012 Value change (%)
Value

Gear loss 204 215 1232.3+1,076.2 2,554 4+2,759.5 107

Labour loss 137 167 67.9+2155 64.7 £90.1 -5

Catch loss 204 215 NE NE NE

TL, The Turkish lira (1TL"0.34 EUR, 2011-2012; 1TL" 0.37 EUR 2013-2014), n = number of fishers interviewed, SD = standard deviation, NE= not estimated

It was observed that almost all of the fishers (96%) had no
idea about the first reproduction length and age of pufferfish.
96% of the fishers stated that they wanted to be informed about
pufferfish by an expert which would come to their cooperatives
and they wanted to receive information on this issue through a

seminar or directly from cooperative authorities.

Possible solutions for the silver-cheeked toadfish
problem

a) Implementation of the bounty system

92% of the fishers answered the question “will paying the
bounty for fishing pufferfish be useful in the struggle with this
problem?” and stated that paying the bounty would be useful.
Only 9% of the fishers said that they would be able to catch
pufferfish in case 1 TL is paid for each of pufferfish species (no
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matter small or big). The remaining 91% stated that 1 TL was a
low price, and they would like to catch pufferfish in a large
amount if the average price was 6.5 TL per species. The fishers
stated that if such an application started, they would be able to
catch at least 50 pufferfish/year per fisher and maximum 5,000
pufferfish/year.

b) Recommendations for policy-makers

o Inorder to eliminate the damage caused by
pufferfish, only 1% of the fishers took support from
any institution or organisation (cooperative, district
offices, local government, fishmonger, etc.).

o The fishers’ expectations from official institutions
(General Directorate of Fisheries and Aquaculture,
universities, and other institutions) are as following:

- The bounty system should be brought, and a satisfactory
payment should be made per pufferfish landed.

- Studies on the problems created by pufferfish should be
increased.

- Fishing gear support should be provided to fishers.

- Fishers should be informed about pufferfish and
problems it creates.

- Fishing of the species should be encouraged.

- Fishing of pufferfish by purse seiners should be allowed
in certain periods of the year.

- In order to solve the problem of pufferfish, related
institutions should come together and find a solution.

c¢) Determination of the most appropriate fishing gear
against the silver-cheeked toadfish

Another solution to solve the problem of the silver-cheeked
toadfish is to develop the most appropriate fishing gear to
eliminate it from the ecosystem. In the interviews held with the
fishers, only 6% of them stated that making changes that would
prevent the silver-cheeked toadfish from damaging gillnets or
longline sets was possible. Upon evaluating the fishers’ order
of priority, hand-fishing line (30%), longline (26%), and seine
(20%) were selected as a fishing gear that catches the silver-
cheeked toadfish in the largest amount/in the best way.
Moreover, they stated that purse seine fishing is the most
effective fishing gear in the periods when the silver-cheeked
toadfish form dense schools.

It has been stated that the following changes can be made:
fishing line with steel wire passing from the main body in
longline set (n0:0.60-0.70), snood 1-1.2 m in length to connect
to the main body after 5-7 fathoms (-fishing line with steel wire
passing from inside in the same manner (n0:0.40-0.50)), hooks
to be attached to snood in the form of straight hook no:10-14
(Pers. comm., T. Ozcan).

The number of hooks in the bait set can be increased
according to the size and depth. Catching the silver-cheeked

toadfish can be performed by attaching sardines, white bait
(e.g. sephia), and especially octopus leg to the hooks. This kind
of fishing should be performed in the daytime since the silver-
cheeked toadfish is not very active at night.

In the set without bait, as it is understood from its name, no
bait is used. However, it is required to polish leadfish hook after
each two fish. This set works by being moved under the water
(Pers. comm., E. Altinsoy).

DISCUSSION

This study draws attention to the dimensions of the socio-
economic impact of the silver-cheeked toadfish on small-scale
fishers along the Turkish coasts and reveals the measures that
must be taken to reduce this impact. While doing so, the
findings for the period of 2013-2014 have been comparatively
presented with the findings including the period of 2011-2012
of the single study previously conducted in the same region on
this issue (Unal et al., 2015). Therefore, along with the level
(dimension) of the socio-economic impact of the silver-cheeked
toadfish, numerical findings about the course and direction of
this impact have been revealed. The results of the study are
expected to address the situation through feasible policy
strategies.

Findings of the study support similar studies (Unal et al.,
2013; Unal et al., 2015; Irmak ve Altunagag, 2015; Tuney,
2016) reporting that pufferfish damages passive fishing gears
used in small-scale fishing. The previous study (Unal et al.,
2015) confirms that existence of the silver-cheeked toadfish
has negatively affected fishing operations and incomes of
small-scale fishers in Turkey. In that study (2011-2012) 78% of
fishers claimed that fish caught by their fishing gears damaged
by silver-cheeked toadfish; however, this rate increased to 97%
in 2013-2014. The changes on the rates indicate the clear
increasing on the affected fishers by the silver-cheeked
toadfish.

The present study shows that the economic losses of
fishers caused by the silver-cheeked toadfish in the period of
2013-2014 clearly increased when compared to the period of
2011-2012. If the fact that the proportional increase in operating
costs is higher than the proportional increase in income in the
same period is taken into account (Table 3), it can be argued
that fishers are in a much more difficult situation financially
when compared to the period of 2011-2012. Fishers complain
about not taking any measures in order to cope with this
problem and about the lack of attention from official institutions.
There has been an inversely related link between decreasing
income and the number of days at sea which have decreased
by 17% between 2011-2012 and 2013-2014. So even though
the fishers continue to suffer from the silver-cheeked toadfish,
they try to compensate their losses by going to sea more often.
However, this is a vicious circle. The solution can be provided
with the implementation of rational and effective measures in
the struggle with the silver-cheeked toadfish rather than going
to sea more often.
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Moreover, the total loss calculated in this study does not
cover all economic losses caused by the related species. As
Michailidis (2010) reported, the social and economic effects of
the presence of the silver-cheeked toadfish to the fisheries, as
well as its impact on the ecosystem are very difficult to assess.
For example, according to DFMR unpublished data and reports
from the artisanal fishermen, there seems to be an effect of the
increasing silver-cheeked toadfish population, at least since
2006, on the cephalopod populations in Cyprus. If this is the
case, then many commercial species that feed on these
cephalopods are indirectly affected by presence silver-cheeked
toadfish, and this in its turn affects the catches and income of
artisanal fishermen. According to Kalagirou (2013), the silver-
cheeked toadfish eat many species belong to the taxa of
mollusca, crustacea, and fish and total prey identified to
species is 92. Along with the aforementioned damages caused
by the species to small-scale fishers along the Turkish coasts,
its negative impacts may reach totally different points. For
instance, the fact that 53% of the applicants to the fishing vessel
buyback program implemented in Turkey in 2012, 2013, 2014
are small-scale vessels in the range of 10-12 meters shows that
there is a tendency to escape from small-scale fishing. On the
other hand, 62% of the fishers sold their vessels back to the
program are willing to continue fishing by another vessel while
27% is planning to buy a new vessel (Unal et al., 2016). So
considering overall, it is a complex issue that should be
evaluated with multidimentional approach.

In fact, importance of the economic loss caused by the
silver-cheeked toadfish is better understood if we compare the
values of the loss in 2011-2012 to the values of the 2013-2014
(Table 5) where dramatic increase is seen. On the other hand,
the average fishing income increased more than the results of
Unal et al. (2015), but it is still far below the poverty line (4,008
TL per month) for a husehold with four persons (TUKSTAT,
2014) in the country. If the annual loss caused by pufferfish is
considered together with all this information (mentioned above),
it will be better understood in what difficult conditions small-
scale fishers are trying to maintain their livelihood. The fishers’
average losses caused by pufferfish in 2013-2014 are 2,336 TL
in longline and 2,821 TL in gillnets. Upon comparing with the
results of the previous monitoring study, the meaning of this is
that monetary losses caused by pufferfish have demonstrated
a 148% increase in fishing with longline and a 109% increase
in using gillnet. In other words, damages caused by pufferfish
to fishers have increased in both types of fishing gear. Of
course, the worst of all is that no measures have been taken in
this regard yet.

Silver-cheeked toadfish is considered to be a serious
hazard for consumer since it contains a strong marine toxin
called tetrodotoxin-TTX, a heat-stable and water-sluble
neurotoxin which can be lethal to humans (Nadar et al., 2012;
Unal et al., 2015; Tuney, 2016). However, in this study it was
observed unconscionsly consumption of silver-cheeked
toadfish by fishers. The rate of the fishers consuming pufferfish
was determined to be 29% in 2011-2012 (19% of them got

poisoned). In 2013-2014, 38% of the fishers reported that they
consumed pufferfish, and 11% of those who consumed it stated
that they experienced the symptoms of intoxication. An
increase in the consumption of pufferfish despite its being
poisonous shows that studies on raising the awareness in this
regard have not been effective enough.

Therefore, comprehensive awareness studies should be
urgently initiated. Further concerns related to this species
include the actual attack on humans through biting. For
example, a tourist in Antalya-Manavgat was bit in the back,
whilst a fisher from Antalya-Gazipasa suffered problems in one
of his fingers due to a toadfish bite.

The fishers suggested (i) the implementation of the
sustainable bounty system (ii) the usage of the appropriate
fishing gear to remove the silver-cheeked toadfish from the
ecosystem, as a solution to the problem of the silver-cheeked
toadfish. The bounty system is not a solution suggested in this
study (Anon., 2012; Anon., 2016; Ulman, et al., 2014; Unal et
al., 2015; Anon., 2016). In addition to this, it is an application
suggested and accepted as a solution by the fishers
interviewed within the scope of this study, but an important
finding to be considered here is that with the payment of 1 TL,
only 39% of fishers reported that they would fish this species in
2011-2012. In 2013-2014, 92% of the fishers stated that the
bounty system would be beneficial. In the case of the payment
of 6.5 TL per fish, 67% of the fishers reported that they would
fish this species. That the mentioned rates are high in two
studies conducted with the fishers in the same region at a two-
year interval can be interpreted as the fact that the fishers want
the solution on their economic problems caused by the silver-
cheeked toadfish to be found, and that they want to contribute
to the solution. However, the payment of 6.5 TL per pufferfish
does not seem to be very realistic. For, the TRNC Council of
Ministers announced that, within the scope of Article 16 of the
decree numbered O(K-) 318-2016 and dated 17.02.2016, it will
pay only 2-TL/per fish of support to authorized professional
fishers who deliver pufferfish caught (including sports
competitions) in 2016 to the Animal Husbandry Department
against the damages caused by pufferfish on fishing gears.

In the case of the adoption of the bounty system, it is
required to make the fishing of the silver-cheeked toadfish set
free in accordance with certain rules and develop a fishing gear
suitable for this. In this context, the ranking of fishing gears that
can catch the silver-cheeked toadfish most effectively is as
follows: hand fishing line (30%), longline (26%) and seine
(20%). In addition to this, it was reported that the silver-cheeked
toadfish is caught most effectively with purse seine in the
periods when it forms dense schools. These results can shed
light on the relevant decisions that will be taken by fishery
managers.

The immediate expectations of the fishers from official
institutions (General Directorate of Fisheries and Aquaculture,
universities, and other institutions) are as following: (i)
implementation of the bounty system and making a satisfactory
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payment per the silver-cheeked toadfish, (ii) increase of the
studies on the problems created by the silver-cheeked toadfish,
(iii) providing fishing gear support to the fishers suffering a loss,
(iv) informing about the silver-cheeked toadfish and problems it
creates and encouraging to fish the species. Similarly,
Michailidis (2010) suggested to increase fishing pressure on big
individuals before they reproduce as a possible solution for the
problem. Furthermore, Corsini-Foca et al. (2010) reported that
landing prohibition of silver-cheeked toadfish leads to the loss
of large biomasses.

CONCLUSION

The silver-cheeked toadfish is included in the list of the 100
“worst invasives” in the Mediterranean (Streftaris and Zenetos,
2006). This species entered Turkish waters in 2003 (Akyol et
al., 2005) and since then it has been a part of the ecosystem.
Effects are very versatile and not known very well (except the
one in Turkey related to socio-economics). Even though there
is such a situation in Turkey, there is no management
measures that has been put in practice yet to cope with this
problem. Research and management gaps are clear. The first
and only study (Unal et al., 2015) which has been carried out in
the Eastern Mediterranean focused on socio-economic impacts
of this species and it reflects simply the picture of the 2011. The
present study conducted after two years by the same
researchers, at the same area by using the same methodology
indicates that the negative effects of silver-cheeked toadfish on
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