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Abstract: In this study, the starting time of ghost fishing in baited fish traps were determined. Two separate
trials using 4 different types of fish traps (foldable, conical, “O” shaped Round and cylindrical) were carried out
in the Canakkale Strait at a depth of 5m between July - December 2013. A total of 12 fish traps (3 for each trap
type) were used in the study. Each trial lasted a period of 45 days. Major features of the traps were as follows:
the foldable fish trap had “V” shaped inclined funnel; the conical fish trap had a conical entrance from the top;
The “O” shaped fish trap had a “V” shaped entrance on the base; the cylindrical trap had a conical entrance on
the side. In all trials fresh sardine, black mussel and bread placed in a net bag were used as bait and fixed in the
traps. Underwater observations showed that fish entrapped in all trap types escaped from the traps within 8-10
days. Fish mortality was due to accidental entanglement of fish on the mesh material covering the traps or due to
predation. Molluscs such as octopuses and squids escaped within 4-7 days whereas crabs suffered from
cannibalism or starvation due to their lower escape rates. In conclusion, in the present study while trap ghost
fishing for fish and cephalopods were not observed, ghost fishing for crabs were observed and was a factor of
entrance design and location on traps.

Keywords: Ghost Fishing, Fish Trap, Canakkale Strait

Canakkale Bogazi’nda (Kuzey Ege Denizi) Yemli Balik Tuzaklarimin
Hayalet Avciliga Baslama Siiresinin Belirlenmesi

Ozet: Bu ¢alismada, yemli balik tuzaklarinda hayalet avciligina baglama zamaninin belirlenmesi amaglanmustir.
Bu amacla, Canakkale Bogazi’nda katlanabilir ve tabandan bagimsiz “V” sekilli, iistten konik girisli konik sepet,
“O” sekilli sepete tabandan “V” sekilli ve silindirik sepete yandan konik girigli olmak tizere 4 farkli tuzak, 5 m
su derinliginde, Temmuz — Aralik 2013 tarihleri arasinda iki farkli deneme gerceklestirilmistir. Calismada her bir
sepet modelinde 3 adet olmak {izere toplamda 12 adet sepet kullanilmistir. Her bir deneme 45 giin stirmiistiir.
Denemelerde yem olarak, sardalye eti, kara midye ve ekmek kullanilmis ve bu yemler agdan yapilmis bir filenin
icine konularak sepetlerin icine sabitlenmistir. Denemeler sonucunda tuzaga diisen baliklarin 8-10 giin i¢inde
tuzaktan kagtig1 sonucuna varildi. Sepetlerde meydana gelen balik Sliimleri tuzaklarin kaplama malzemelerine
dolanmalarindan ya da predator saldirilart sonucu meydana geldigi gozlenmistir. Kafadanbacaklilardan ahtapot
ve mirekkep baliklariin 4-7 giin arasinda kagtifi, yenge¢ gibi kabuklularin kagmayr bagaramadigi ve
kanibalizmden veya agliktan 6ldiikleri tespit edilmistir. Sonug olarak, denemelerde kullanilan tuzaklarin baliklar
ve kafadanbacaklilar iizerinde hayalet avcilik etkisi olmadig1 belirlenmis, yengeclerde ise giris tipine gore ciddi
bir hayalet avcilik etkisi oldugu belirlenmistir.

Anahtar Kelimeler: Hayalet Avcilik, Balik Tuzagi, Canakkale Bogazi
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Introduction

Ghost fishing is defined as continuation of fishing
by broken, lost or abandoned fishing gears in aquatic
environments (Smolowitz, 1978a, b; Ayaz, 2003;
Ayaz et al., 2004; Ayaz et al., 2006a, b; Ayaz et al.,
2010). When fishing with traps, the captured animals
remain alive and therefore, unwanted or by-catch
species can be returned to their natural environment
(ICES, 2007). However, fish traps, which are
important fishing gears in terms of sustainable
fishing, can lead to some undesirable effects such as
ghost fishing.

In determining the extent of the problem, studies
have been conducted to find out the amount of lost
fish traps and how long the lost fish traps can
continue ghost fishing. It has been reported that the
effect of some fish traps can last for 7- 15 years and
even for 30 years (Breen, 1987; Parrish & Kazama,
1992; Guillory, 1993; Stevens et al., 2000; Bullimore
et al., 2001; Hebert et al., 2001; Al-Masroori et al.,
2004; Campbell & Sumpton, 2009).

However, experimental studies designed to
determine the duration of ghost fishing are limited
(Breen, 1985; Bullimore et al., 2001; Hebert et al.,
2001; Al-Masroori et al., 2004; Ayaz et al., 20063, b).

Studies on prevention of ghost fishing have
focused on placing fusible escape mechanisms to
baited fish traps or escape windows that allow
individuals under the legal dimension to escape, and

construction of the escape intervals for fish (Nulk,
1978; Pecci et al., 1978; Scarsbrooke et al., 1988;
Guillory, 1989; Guillory & Hein, 1998; Guillory &
Prejean, 1998; Shepherd et al., 2002).

There are only a few studies designed to prevent
ghost fishing in baited fish traps, by destroying the
traps after a certain period of time in the marine
environment (Kim et al., 2014a, b). It is very difficult
for fishermen to adopt this approach, as no fisherman
wants to damage their traps spontaneously after using
a certain amount of time. Instead of this approach, it
would be a more correct approach if a part of the trap
is opened after a certain time in the sea, and its
fishing capacity is ended. In order to carry out these
studies, it is necessary to know when these parts of
the traps should be opened after being lost at sea.
This period to be determined is the time until the
species that enter a lost trap begin to die from
starvation or cannibalism. This time can be called the
time of traps to start ghost fishing. In this study, it is
aimed to determine the ghost fishing starting time of
different fish traps types.

Material and Methods

The study was carried out in predetermined near
shore stations off Dardanos Campus, Canakkale
Onsekiz Mart University between July - December
2013. The area was naturally sheltered and monitored
daily to prevent unauthorized access. (Figure 1).
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Figure 1. Study Area.

In all trials, 4 types of fish traps were used:
foldable, conical, “O” shaped (Round) and cylindrical
(Figure 2 and 3). Only the conical trap had entrance
from the top, while others had entrances from the
side. (Figure 2 and 3). A total of 12 traps (3 for each

type), were used. All traps had equal volumes with a
mean of 0.162 £ 0.001 m3. All traps were made of
steel profiles covered with a mesh material having a
rope thickness of 210 d / 18 and mesh width of 18
mm.
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Figure 2. Plans of fish trap models used in trials (A: Foldable; B: Cylindrical; C: O “shaped; D:

Conical fish trap).

Two different trials that lasted 45 days each were
made to determine the starting time of fish traps for
ghost fishing. The first trial was conducted between
27 July - 9 September 2013 and the second trial was

conducted between 12 September - 22 November
2013. In the first trial, sea water temperature
increased from 23 °C to 24 °C and in the second
decreased from 22 °C to 16 °C.

Figure 3. Underwater images of fish traps used in trials.
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In the experiments, fresh European sardine
(Sardina pilchardus), black mussels (Mytilus
galloprovincialis) and bread were used as bait. Baits
were placed in a net bag and fixed inside the traps.
Baits were placed separately in each trap. Traps were
placed on seafloor by divers at a depth of 5m. The
number of fish in each trap was determined daily
until  the trial was terminated. Independent
observations by two different divers allowed
comparison of the number of fish in traps. In case of
discrepancy, number of fish in traps were recounted.

In addition to total number of fish in traps, the
entry and escape status of each species was carefully
recorded. The trials were terminated when first
mortality was observed.

Results

In the experiments, 14 fish species belonging to 7
families, 2 cephalopods and 1 crustacean belonging
to 2 families were recorded inside fish traps. Results
are given in Table 1. Overall, Sparidae family was
represented by highest number of species.

Table 1. List of species recorded in fish traps

Family Species Trap Type
Labridae Symphodus tinca 0" shaped
Symphodus rostratus "Q" & Foldable
. Serranus cabrilla All Models
Serranidae
Serranus scriba All Models
Spondyliosoma cantharus "O" shaped
Diplodus annularis All Models
Sparidae Diplodus vulgaris O" shaped, Foldable & Conical
Diplodus sargus "O" shaped
Sarpa salpa "QO" shaped
Diplodus puntazzo All Models
Gobiidae Gobius sp. Foldable

Scorpaenidae Scorpaena porcus

"0" shaped, Foldable & Cylindrical

Congridae Conger conger

"Q" shaped, Foldable & Conical

Mullidae Mullus surmuletus

"0" shaped & Foldable

Octopodidae Octopus vulgaris

Foldable, Cylindrical & Conical

Sepiidae Sepia officinalis

"0" shaped

Majidae Maja crispata

All Models

Changes in total catch values over time are are
given in Figures 4 and 5. Fish data, include all
species caught in traps whereas crab data include a
single species, Maja crispata. Cephalopods such as
octopus and cuttlefish were not included in data
analysis due to their small numbers in traps and their
ability to exit from the fish traps by the end of the
day.

Our underwater observations indicated that
attractiveness of baits decreased in traps after 7 days
and were completely lost after 15 days. Daily
fluctuations in total fish number suggested that fish
could easily swim out of fish traps.

In the present study, "O" shaped traps caught the
highest number of fish. This trap type had a ground-
level “V” entrance. Daily catch rates of “O” shaped
traps are given in Figures 6 and 7 for the first and
second trials, respectively. Daily fluctuations in total
fish number suggested that fish could easily swim in
and out of fish traps. Throughout the trials, only a
single crab was observed inside the “O” shaped trap
which moved in and out of the traps easily. In both
trials, cannibalism and ghost fishing were not
observed.
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Figure 4. Change in total catch values in fish traps over time in trial 1
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Figure 5. Change in total catch values in fish traps over time in trial 2. The amount of the fishing
observed in fish traps by days in the second trail.
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Figure 6. Changes in daily catches of "O" fish trap during the first trial.
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Figure 7. Changes in daily catches of "O" fish trap during the second trial.

In collapsible traps, cannibalism and ghost fishing
were observed among crabs. I, crab cannibalism
started on day 18th day and on day 20", in the first
and second trials, respectively. As a result the number
of crabs in traps gradually decreased (Figure 8 and 9).
Crab death was first observed on days 25™ and 42"
in trial 1 and 2, respectively. Following crab
mortality, more crabs were observed in traps, due,

possibly, to the smell of dead crabs. A few more
crab deaths were observed shortly afterwards, and
only the crabs that recently entered the traps survived
by the end of the first trial. In the second trial, all
crabs died after day 43". Our observations indicated
that mortality due to starvation occurred on day 22-
24" and on days 35-37™ in the first and second trials,
respectively.
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Figure 8. Changes in daily catches of foldable trap in trial 1.
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Figure 9. Changes in daily catches of foldable trap in trial 2.
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Cannibalism and ghost fishing were observed in
crabs entering the baskets in the cylindrical traps with
conical entrance. In the first trial, death from
cannibalism was observed among crabs on the 16%
and 18™ days. On day 29", death due to starvation
was observed. In the second trial, crabs in traps were

eaten by an octopus. Following day 17, no more
crabs entered the trap. In the cylindrical traps, similar
to the findings observed for the collapsible trap, crabs
died of starvation 22 days after the beginning of first
trial. being trapped in the fish traps (Figures 10 and
11).
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Figure 10. Changes in daily catches of cylindrical traps in trial 1.
Cylindrical Trap
= 10 :
2 ® —®—Fish —® Crab
5 8
& .
IR
\ 4
E 4l o/
= | [® | eeen @
S 2 ese /& ‘00 ®
5 o/ e0e o w0 '\ @ e 9
0 eoee ¢ 0600000000000 OOOOOOOOOOORe
1 6 11 16 21 26 31 36 41 46
Days
Figure 11. Changes in daily catches of cylindrical trap in trial 1.
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Figure 12. Changes in daily catches of conical trap in trial 1.
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Conical fish traps with a conical entrance from
the top had the least amount of fish after the “O” trap.
In the first trial, no deaths due to cannibalism or
starvation were observed. In the second trial,
cannibalism was not observed as there was only a
single crab in the trap. However, crab mortality due
to starvation was observed after 25 days of
entrapment, when a single crab that entered the trap
on day 13 died on day 38 in the second trial (Figures
12 and 13).

Visual observations indicated that, scorpionfish
(Scorpaena porcus) with a retention time of 23 days
(day 3 - day 26) had the maximum longevity among
all species that were captured in trial 1 (Table 2). In
the second trial, both the two-banded sea bream
bream (Diplodus vulgaris) and the scorpion fish
(Scorpaena porcus) had a retention time of 9 days
(Table 3).
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Figure 13. Changes in daily catches of conical trap in trial.
Table 2. Maximum retention times of species in traps in trial 1
] Maximum Retention Time in .

Species Fish Traps (Day) Fish Trap Model
Symphodus tinca 4 "Q" shape
Symphodus rostratus 1 "O" shape & Foldable
Serranus cabrilla 1 All type
Serranus scriba 1 All type
Spondyliosoma cantharus 1 "Q" shape
Diplodus annularis 4 "0" shape & Cylindrical
Diplodus vulgaris 6 Conical
Diplodus sargus 2 "O" shape
Diplodus puntazzo 1 All type
Scorpaena porcus 23 Foldable
Conger conger 8 Foldable
Mullus surmuletus 1 All type
Optopus vulgaris 4 Cylindrical
Sepia officinalis 7 "O" shape
Maja crispata 22 —24* Cylindrical & Foldable

* At the end of this time starvation death (Ghost fishing) was observed.
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Table 3. Maximum retention times of species in traps trapsin trial 2.

Species

Maximum Retention Time in

Fish Trap Model

Fish Traps (Day)
Symphodus tinca 4 "Q" shape
Serranus scriba 4 "Q" shape
Spondyliosoma cantharus 1 "O" shape
Diplodus annularis 6 "O" & Conical
Diplodus vulgaris 9 "Q" shape
Diplodus sargus 8 "Q" shape
Sarpa salpa 6 "0" shape
Diplodus puntazzo 7 "O" shape
Scorpaena porcus 9 Foldable
Gobius sp. 1 Foldable
Conger conger 5 Conical
Mullus surmuletus 4 "O" shape
Optopus vulgaris 1 Foldable
Sepia officinalis 2 "O" shape
Maja crispata 35 -37* Foldable

* At the end of this time starvation death (Ghost fishing) was observed

It has been observed that the fish with higher
swimming activity escaped from the traps sooner
than others. In addition, a total of 6 mortalities were
observed as a result of physical injuries during escape
attempts in species such as the striped red mullet
(Mullus surmuletus) and the annular sea bream
(Diplodus annularis). Particularly in folding fish
traps where ghost fishing was observed, 3 mortalities
were observed. In the first trial, mortality of striped
red mullet and annular sea bream occurred on day
10" and 13" days, respectively. In the second trial,
striped red mullet mortality was observed on day21%.

Visual observations indicated predation of
entrapped fish by the European conger (Conger
conger) in “O” traps on day 8 and 9, in trial 2. After
predation by the conger, only a few fish entered the
traps until the end of the trial.

Discussion

In the present study, ghost fishing of any fish
species by traps was not observed. However,
accidental entanglement of 6 fishes by the mesh
material covering traps were detected. Mollusks such
as octopus and cuttlefish and all fish species
excluding the scorpion fish, were observed to escape
from the traps within 5-6 days of entrapment. Similar
to our findings, ghost fishing of fish by traps were not
observed in earlier studies. Watanuki et al. (2000)
stated that the cuttlefish escaped from fish traps
within 2 days of entrapment. Renchen et al. (2012),
using cameras attached to fish traps, observed that
maximum retention time for some fish species was

only 15 minutes. Ayaz et al. (2006b), depending on
the density of fish entrapped in fish traps, reported
that fish could escape from traps within 10 days. In
trial 1, fish and mollusc species except the scorpion
fish escaped from the fish traps sooner than those in
trial 2. A density dependent escape pattern may
explain difference in escape time. When higher
number of fish were entrapped within traps retention
time increased. In contrast, retention time decreased
when only a smaller number of fish were entrapped
within cages. In addition, species composition is also
an important factor. Scorpion fish is a slow swimmer
and prefers to rest most of the time which may
explain their late escape from the traps.

Underwater observations indicated that the effect
of bait in traps decreased after 7 days but lasted up to
15 days. Bullimore et al., (2001) reported that baits in
fish traps lost their function after 28 days. Longer
duration of baits on the coasts of Wales may be due
to cooler water temperatures (8-10 °C) in this region
compared to that on the North Aegean coast.

In foldable fish traps, cannibalism among crabs
started between 18 — 20 days whereas mortality due
to starvation were observed later, i.e 22-37 days after
trap setup. Earlier mortalities were reported in other
studies. For example, Kimker (1994) reported that
mortalities in fish traps started 14 days after setup. In
the present study, mortality of two species due to
accidental entanglement and their consequent
consumption by crabs in the trap may have delayed
mortality due to starvation. Our results are in
accordance with those reported by Kimker (1994).
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Our findings indicated that the location and
design of trap entrance are critical for ghost fishing
by fish traps. Ghost fishing was not observed in “O”
shaped fish traps. The entrance funnel in “O” shaped
fish traps is ground level, and therefore allows the
crabs (M. crispata) move in and out of the trap
relatively easier. In other fish traps, the distance
between the bottom of the trap and the entrance
funnel prevented crab escape from the traps. In
conical traps, since the entrance was at the top of the
cage, crabs hardly found the way into the trap and
therefore, only a small number of crabs were
observed.

Our observations showed that ghost fishing
occurred long after baits in traps deteriorated. Similar
results were reported from other studies. For
example, a large number of crabs (74-223
individuals/year) were caught after the bait in the trap
was consumed (Campbell & Sumpton, 2009). In
order to prevent ghost fishing, escape spaces, larger
mesh sizes and designs that blocks up trap entrance
after a given amount of soak time (period that traps
remain in the sea) have been suggested (Campbell &
Sumpton, 2009). Long et al. (2014), using acoustic
tags, monitored behavior of 192 crabs and reported
that only 20 crabs entered the lost fish traps. In a
study carried out using crab traps with exhausted
baits, it was reported that a total of 1077 crabs were
caught by traps with a mortality rate of 46% and an
escape rate of 39% after a period of 1 year (Antonelis
etal., 2011).

In conclusion, ghost fishing of crabs was
observed in all trap types except the “O” shaped traps
with “V” entrance. Other trap types should include
design characteristics that allow trap deterioration
after a given amount of soak time reduce ghost
fishing.
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