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bstract

The present study examines the operational interaction between critically endangered monk seals Monachus monachus and artisanal fisheries
n the Foça Pilot Monk Seal Conservation Area, Turkey between 1994 and 2002. One to four permanent researchers collected the data on this
nteraction during the seal sighting data inquiries. Interviews with the fishermen provided 142 direct interactions with monk seals around the fishing
ear. Among these encounters damage to fishing gear, including gill nets (53%), trammel nets (37%), longlines (9%) and a lure (1%) was recorded
0 times. However, no difference was found in damage between gill and trammel nets. Although, the damage inflicted by seals per occasion was

ound to be substantial (maximum 462.5 USD per occasion), the overall annual economic impact on the artisanal fishery was found to be modest.
imitation in soaking time of nets; long-line use instead of nets in MPAs where monk seals survive; and low interest credits to be given to those
shermen who suffer monk seal damage, are proposed as appropriate management practices.
2007 Elsevier B.V. All rights reserved.
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. Introduction

Marine mammals have popularly been viewed as man’s com-
etitor for protein resources in the oceans (Lavigne, 1982). One
f the reasons that they have been viewed as competitors is their
requent interaction with fisheries since antiquity (Johnson and
avigne, 1999; Bearzi, 2002). Unfortunately, the nature of this

nteraction has negative effects for fishermen; not only do marine
ammals attempt to take the catch, but they may also damage

he fishing gear while doing so (Northridge and Hofman, 1999;
oore, 2003; Lauriano et al., 2004). Over the years, two expla-

ations have been given as to why seals attack fishing nets. One
iew suggests that this behaviour is due to the nature of the
pecies, and the other is that the animals are forced to resort to
uch behaviour because of external influences, such as a lack
f food as a result of overfishing (Johnson and Karamanlidis,

000; Moore, 2003). Whatever the reason may be, because of
he financial losses they cause by attacking the nets or getting
ntangled in fishing equipment, they have been persecuted and
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eliberately killed (Northridge and Hofman, 1999; Güçlüsoy et
l., 2004a). In the case of a critically endangered species such as
he Mediterranean monk seal Monachus monachus (Hermann,
779) (IUCN, 2002), which is protected by the Bern (Appendix
I), Bonn (Appendix I and II), CITES (Appendix I), Barcelona
Fourth protocol species), and Biodiversity (Eligible species)
onventions, these problems have also to be considered from a
onservation point of view.

The monk seal, the only seal species present in Turkish
aters, has an estimated population of 100 along the Turkish

oasts (Güçlüsoy et al., 2004a). This species has been officially
rotected in Turkey since 1977 and 1978 by the Ministry of
nvironment and Forestry, and the Ministry of Agriculture and
ural Affairs, respectively. Along with the species of cetacean –

ncluding common dolphin Delphinus delphis, striped dolphin
tenella coeruleoalba and bottlenose dolphin Tursiops trunca-
us – occurring in the study area (Güçlüsoy et al., 2004b, 2005),
he monk seal has been recorded in and around Foça town since
ntiquity (Johnson and Lavigne, 1999). In the second half of

he last century, the species’ occurrence at and around Foça was
eported by Mursaloğlu (1964), Berkes et al. (1979), Öztürk and
ede (1995), and by Güçlüsoy and Savaş (2003a). In the most

ecent study, Güçlüsoy and Savaş (2003a) estimated the pop-
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lation of monk seals as nine individuals over a 5-year period
etween 1994 and 1998. These authors also reported that the
slands off Foça town provide suitable habitats, and play a key
ole in the survival of species.

The Foça coastal zone obtained a special protection sta-
us in 1991, as the Foça Pilot Monk Seal Conservation Area
Foça PMSCA), where no purse-seining and trawling is allowed
Güçlüsoy and Savaş, 2003a). Though coastal waters off Foça
ncorporating the Foça PMSCA are banned to industrial fish-
ng operations and only allow an artisanal fishery, it is one of
he biggest fishing harbours in the Turkish Aegean for trawlers
nd purse-seines fishing outside the Foça PMSCA (Ünal, 2002).
he interaction between monk seals and fisheries is, therefore,
n issue which has to be dealt with carefully, if fishermen and
onk seals are to coexist peacefully in this region. At the last

xperts meeting regarding the implementation of action plans for
arine mammals adopted within the Mediterranean Action Plan

f the United Nations Environment Programme, it was deter-
ined that there was a lack of studies on monk seal damage to
shing gear (Anonymous, 1998). Therefore, the purpose of this
tudy is to examine the operational interaction between monk
eals and fisheries. Moreover, it seeks to discover whether the
idespread view among the fishing community, that the monk

eals inflict a considerable amount of damage upon fishing gear,
nd thus to profits (e.g. Glain et al., 2001), is acceptable.

. Study area and methods

The Foça Archipelago is situated at the entrance of the İzmir
ay on the central Aegean coasts of Turkey, about 50 km north
f the İzmir metropolitan area. A fleet of approximately 41 arti-
anal fishing boats – comprising 26 operating full time (FT) and
5 part time (PT) – is based at the port of Foça (Ünal, 2001,
003), reaching north to Şıra Island (N38◦44.5′E 27◦45.6′)
nd south to Kırdeniz (N38◦35.8′E26◦48.0′). Fishermen usu-
lly work between the coastline and the 60 m isobath. Most boats
re open-hulled, smaller than 10 m in length, and powered by
nboard engines – 5–28 hp – with a 0.5–1.5 tonne capacity. Fish-
ng trips usually last between 4 and 12 h at night. The average
umber of fishing days for FT artisanal fishermen was calculated
s 203 days and for PT artisanal fishermen as 136 days for 1999
nd 2000 fishing season (Ünal, 2001, 2003). For this season,
he average gross cash flow (GFC) – value of landings minus all
xpenses except depreciation and interest – for the former group
sing nets (n = 19) was calculated as 2281 U.S. dollars (USD)
er annum, and for the latter group using nets (n = 12) this was
646 USD – computed from (Ünal, 2001, 2003).
Among the fishing gear used are trammel and gill nets and

ottom long lines. The lengths of the trammel and gill nets
sed in Foça PMSCA are usually 600–1200 m and 600–1500 m,
espectively. The characteristics of these nets are given in
ables 1 and 2.

Bottom long lines are set on or close to the sea bed, and

onsist of a series of baited hooks – either with size no. 8
r no. 14 – on a line. The hook size that is used depends
n the targeted species: no. 8 sized hooks mainly for Com-
on Dentex (Dentex dentex), and, rarely, Groupers Epinephelus Ta
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Table 2
Gill nets used in the Foça PMSCA between 1994 and 2002

Net type code Target species The price of the gear per section
(100 m)

Months used Properties of netting

G1 Red Mullet (Mullus barbatus &
Mullus surmuletus)

75 Million TL, (55 USD),
(80 m2)

All Knot to knot mesh size: 20–22 mm,
Nylon thread diameter: no. 1–2,
Height: 40–50 meshes

G USD

m
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2 Bogue (Boops boops) &
Blotched Picarel (Spicara
maena)

100 Million TL, (74
(300 m2)

arginatus and E. costae, and no. 14 hooks for White Seabream
iplodus sargus, Two-banded Seabream Diplodus vulgaris,
triped Bream Lithognathus mormyrus, Saddled Bream Oblada
elanura, Common Pandora Pagellus erythrinus, Common
eabream Pagrus pagrus, Black Seabream (Spondyliosoma can-

harus) and Gilthead Seabream Sparus aurata. The price for the
000 m bottom long lines are 37 USD for a line with 280 hooks
f size no.8, and 60 USD for a line with 100 hooks of size no.
4.

.1. Data collection

Information on the interactions between monk seals and fish-
rmen was collected between the 1st of January 1994 and the 31st
f December 2002, during on-site daily interviews with artisanal
shermen in Foça PMSCA. Prior to the commencement of the
ain study, a preliminary study to setup a continuous monitoring

rogramme for M. monachus – by using standard questionnaire
orms – including interaction with the fisheries, was carried out
ver 7 months by Güçlüsoy and Savaş (2003a). One to four
ermanent researchers, from the Underwater Research Society
Mediterranean Seal Research Group (SAD-AFAG), collected

he information on M. monachus during the seal sighting data
nquiries. Further details on this monitoring programme, such as
he kind of data collected and the data validation were previously
ublished by Güçlüsoy and Savaş (2003a). For the present study,
he data specifically collected were the following: the number of
nteractions between fishermen and seals, the type of fishing gear
sed during these interactions and, if any, the amount of the dam-
ge caused by the monk seals. However, during the preliminary
tudy period, because fishermen began asking for compensation
or fishing gear damages when researchers approached them,
t was foreseen for the main study period that data regarding
ttack could not be collected for all fishing trips. Therefore, for
he main study period the researchers set their daily interviews
y asking all the fishermen if they had seen any seals during their
shing trip and, if the answer was positive, only then inspected

heir fishing gear for damages, and inquired about basic data on
he encounter. All the collected data was therefore restricted to
ccasions on which seal sightings were recorded. Therefore,
his impeded the calculation of overall fishing effort for the
hole fleet. Interactions were defined as sightings when monk
eals were reported to have observed within 400 m of fishing
ear.

During net inspections, when a typical monk seal damage
attern (as described by Karavellas (1994) and Berkes et al.

n
r
t
t

), From October to June Knot to knot mesh size: 20–22 mm,
Nylon thread diameter: no. 1–2,
Height: 120–200 meshes

1979)) was found by the researchers on the net, following the
ighting of a seal in the location where the fishing net was set, the
ccasion was recorded as a seal attack. According to Karavellas
1994), monk seals leave behind a characteristic three-hole pat-
ern with one large hole (usually smaller than that caused by
olphins) and two smaller peripheral holes, presumably at the
osition at which the flippers grasped the net. The holes which
onk seals tear in the net while snatching fish from it were

eported to be 20–30 cm in diameter by Berkes et al. (1979). Dur-
ng net inspections, the cetacean damages described by Öztürk
nd Dede (1995) were excluded to prevent miscalculation of the
onk seal damages. According to these authors cetacean dam-

ges are identified by the large irregular shaped tears stretching
ertically from the floating rope side of the net at the top to the
ead sinkers side at the bottom. If the torn part of the net is twisted
ike a wick, this is also considered as a cetacean damage. The
ighting of a seal taking the caught fish from the hooks, or break-
ng off the hooks from the main line, or a number of half eaten
shes left on the hooks; represent a monk seal damage to bottom

ines.

.2. Calculation of the attack preference on the fishing nets

To assess the seal attack preference on the fishing nets, annual
umbers of attacks per m2 of both trammel and gill nets were
omputed. Firstly, the number of each fishing net type used –
nly the ones confined to seal interaction could be taken into
onsideration – was calculated for each year. Then, these num-
ers were multiplied with the generally used surface area of
ach net type in Foça PMSCA (Yaşar Balta, pers. commun.)
o calculate the total surface area for each net type used annu-
lly. The generally used surface area for T2-type net was given as
800 m2, for T3-type net as 1680 m2, for G1-type net as 1200 m2

nd for G2-type as 1800 m2. And computed total net surface
reas used in each year were summed up for trammel and gill
ets separately. Finally, the number of annual attacks on both
rammel and gill nets were weighted by the annual total surface
reas of trammel and gill nets used respectively. As mentioned
reviously, the data could not be corrected for overall annual
shing time effort of each net type and it was assumed that

his was equal for different net types. In addition, it was also
ssumed that the number of seals using the Foça PMSCA did

ot change during study period. After these calculations, cor-
ected annual data, the number of attacks per m2 for gill and
rammel nets were analysed by means of the one-way ANOVA
est.
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Table 3
Number of monk seal sightings around the fishing gear with or without damage
around the different types fishing gear in the Foça PMSCA between 1994 and
2002

Type of fishing
gear

Number of sightings
with damage

Number of sightings
without damage

Total number
of sightings

Trammel Nets 33 20 57
Gill Nets 48 20 64
Longline 8 3 11
Lure 1 0 1
Unknowna ? ? 9

T

n
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w
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T

otal 90 43 142

a In nine occasions fishermen observed seals around the other fishermen’s
ets.

.3. Calculation of the financial losses per attack and per
nnum

For the calculation of the financial losses to fishing nets, the
number of three-holes (NH)” or “total length of the net segment
hich could not be used anymore (TLS)” were taken into consid-

ration. According to their magnitude e.g. number of three-holes
see Table 5), information on the number of days required to
epair these NH and TLS damages was sought from the Foça
ishing Co-operative. The daily net fixing rate is 18.5 USD for
ll type of nets used in the Foça PMSCA for 2003 (Yaşar Balta,
ers. commun.). For the calculation of the TLS damages, the
rices of the net pieces required to fix the damaged nets were
aken into consideration (see Tables 1 and 2). Since old nets
r remnant net pieces were used while making a new net for
H damages, no financial loss in terms of net piece use were

alculated for these. After all calculations, because of high infla-
ion during the study period in Turkey, the financial losses were
onverted to USD with the exchange rate of 1 USD = 1,352,122
urkish liras – provided from the Central Bank of The Repub-

ic of Turkey as of 23 September 2003. For the calculation of
he financial losses to bottom long lines, a package containing
00 hooks (no. 14) was priced at three USD (Soner Çınar, pers.

ommun.).

For the calculation of the annual financial losses of both
he FT and PT artisanal fishing fleet of Foça PMSCA, all the
nancial losses of damages per seal attack were summed up for

r
fi

able 4
umber of nets in use annually and damage to these gears by monk seals in the Foça

ear Number of

T2-type net T3-type net G1-type net G2-type net

994 3 2 3 1
995 12 1 4 6
996 8 0 3 12
997 6 0 3 10
998 3 1 3 6
999 7 0 3 3
000 7 0 1 2
001 6 0 0 2
002 5 0 3 4

otal 57 4 23 46
arch 90 (2008) 70–77 73

he respective year (see Tables 6 and 7). For these calculations,
ecause the damages inflicted upon long lines were negligible,
nly the damages to fishing nets were taken into consideration.

. Results

During fishing operations, seals were observed 142 times
round fishing gear. Among these encounters, damage to fish-
ng gear was recorded 90 times (63%), no damage was caused to
shing gear 25 times (18%), and for 27 times (19%) it was not
ossible to verify whether damage to fishing gear had occurred
uring that particular fishing trip.

All types of fishing gear were subject to damage (Table 3).
mong the nets, except T1-type and T4-type nets, all the nets
sed were attacked by monk seals (Table 4). However, no dif-
erence was found in seal attack rates between trammel and gill
ets (ANOVA F = 0.025, P > 0.87).

The magnitude of the damage to fishing nets could be
btained adequately for 50 attacks (Table 5). The damages
nflicted by seals per attack were found to be substantial. For
xample, the maximum financial loss was calculated as 462.5
SD during an attack on a G2-type net (see Table 5). During the
ve attacks to the bottom long lines – all of them with a no. 14
ize hook – it has been reported that 5, 15, 35, 50 and 100 hooks
ent missing, respectively. The maximum financial loss for the
ottom long lines was calculated at 3 USD. The total annual
nancial losses of the Foça fishing fleet comprised by FT and
T artisanal fishermen are given in Tables 6 and 7.

On 34 occasions (24%) fishermen who observed the seals
round their fishing nets retrieved their nets immediately. Fish-
rmen who experienced seal attacks on their fishing gear applied
ne basic method to prevent or reduce them: direct intervention
o deter seals with stimuli. Lights, noise generation mainly by
triking the wooden boat, and pursuit with boats were the usual
actics (Table 8).

. Discussion
With this study, the operational interactions between Mediter-
anean monk seals and artisanal fishery are recorded for the
rst time on a long-term basis. The species has been previ-

PMSCA between 1994 and 2002

Number of seal attack

T2-type net T3-type net G1-type net G2-type net

0 1 1 1
9 0 2 5
4 0 3 20
4 0 3 0
7 1 3 5
5 0 0 0
0 0 0 0
2 0 0 1
0 0 0 4

31 2 12 36
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Table 5
Number of monk seal interactions with damage to specific type of fishing nets and financial losses per attack in the Foça PMSCA between 1994 and 2002
Type of fishing gear Type of damage Number of 3-holes

(NH) per attack
Number of days required
to fix each net (a)

Mending price
per day (USD)
(b)

Length (m) of the totally damaged nets
(TLS) to be replaced (c)

Unit price per 100-m section of
specified net (USD) (d)

Financial loss for each damage
(USD) (e) = (ab) + (cd)

Number of sightings with
damage (f)

Total financial loss
(USD) (g) = ef

G1 NH 3,4,4 1 18.5 – – 18.5 3 55.5
NH 14,15 2 18.5 – – 37 2 74
NH 30 3 18.5 – – 55.5 1 55.5
NH 100 10 18.5 – – 185 1 185
TLS – 4 18.5 400 55/100 294 1 294

G2 NH 1,2,2,2,2, 4,4,4,6,7,9 1 18.5 – – 18.5 11 203.5
NH 15,15,20 2 18.5 – – 37 3 111
NH 22,25 3 18.5 – – 55.5 2 111
TLS – 2 18.5 200 74/100 185 3 555
TLS – 4 18.5 400 74/100 370 1 370
TLS – 5 18.5 500 74/100 462.5 2 925

T2 NH 2,2,2,3,4,5,5,6 2 18.5 – – 37 8 296
NH 8,9,9,10,10,10,10,14 3 18.5 – – 55.5 8 444
NH 38 5 18.5 – – 92.5 1 92.5
TLS – 3 18.5 40 & 50 133/100 108.7 & 122 2 230.7

T3 NH 4 1 18.5 – – 18.5 1 18.5

Table 6
The annual financial losses of the artisanal fishing fleet comprised FT fishermen in the Foça PMSCA between 1994 and 2002 (the numbers in parenthesis indicate the number of days required for net mending)

Year Number of occasions with different type of damages Total annual financial
loss (USD)G1-type net G2-type net T2-type net T3-type net

NH (1) NH (2) NH (3) NH (10) TLS (4) NH (1) NH (2) NH (3) TLS (2) TLS (4) TLS (5) NH (2) NH (3) NH (5) TLS (3) NH (1)

1994 1 – – – – – – – – – – – – – – – 18.5
1995 – – 1 – – 3 – – 1 – – 2 2 – – – 481.0
1996 2 1 – – – 3 2 2 1 1 2 2 1 – – – 1942.5
1997 – 1 – 1 – – – – – – – – – – – – 222.0
1998 – – – – 1 1 – – – – – 1 3 – 1a 1 656.5
1999 – – – – – – – – – – – 1 1 – – – 92.5
2000 – – – – – – – – – – – – – – – – 0.0
2001 – – – – – – 1 – – – – – – 1 – – 129.5
2002 – – – – – – – – – – – – – – – – 0.0

a The damage occasion requiring 50 m net piece for mending (see Table 5).
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Table 7
The annual financial losses of the artisanal fishing fleet comprised PT fishermen in the Foça PMSCA between 1994 and 2002

Year Number of occasions with different type of damages Total annual financial
loss (USD)

G2-type net T2-type net

NH (1) TLS (2) NH (2) NH (3) TLS (3)

1995 – – 1 1 – 92.5
1996 2 1 – – – 222.0
1 – a

2 –
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a The damage occasion requiring 40 m net piece for mending (see Table 5) (th

usly reported as snatching fish and causing damage to fishing
ear while doing so (Berkes et al., 1979; Panou et al., 1993;
aravellas, 1994). Gill and trammel nets had the highest per-

entage of damage in the Foça PMSCA. The same trend was
lso observed by Panou et al. (1993) during a study carried out
n the Ionian Sea, Greece. In contrast to our findings that no
ifference was found in seal attack preferences between gill and
rammel nets, Panou et al. (1993) reported that trammel nets
ompared to gill nets were more susceptible to seal damage in
he Ionian Sea. This may be due to the different size and com-
osition of the local fish stocks, or to the differences in fishing
ctivities between both regions. Excluding the attack on a lure
ine – which event was reported for the first time – the bottom
ong lines, both in the Foça PMSCA and in the Ionian Sea, seem
o have suffered the least damage. Therefore, this type of fish-
ng gear should be considered as preferred alternative. At this
tage, even though catch size, and thus profit, is the determining
actor for selecting a type of fishing gear in a particular fishing
round where monk seals exist, long lines should still at least
e considered as the preferred choice alternative gear in Marine
rotected Areas (MPAs), with the exception of the no-fishing
ore zones, since they present almost no entanglement risk to
onk seals. However, this may have an impact on catch rates of
any targeted fish species. Further, the by-catch of other fauna

e.g. marine turtles) should be considered carefully. The same
anagement practise as proposed above, in the Desertas Islands

f Madeira with an additional new long line subsidy in exchange
or fishing nets, proved to be applicable and beneficial for the
urvival of the monk seals (Pires and Neves, 2001).

Among the gill nets used in the Foça PMSCA, G2-type nets
ere more susceptible to monk seal attacks. This may partly
e due to the behaviour of the targeted fish species caught by
hese types of nets. B. boops and S. maena, which are tar-

eted by G2-type nets, are gregarious species (Whitehead et al.,
984–1986) and are therefore mainly caught in the nets in large
umbers. In contrast, Mullus spp., which are targeted by G1-
ype nets, are aggregated or solitary living species (Whitehead

able 8
ffectiveness of seal deterrents on fishing gears in the Foça PMSCA

eterrent Fled Moved away and returned Remained

oise 4 – 7
ight 1 – 1
oats 9 5 1

i
k
o
l
T
t
o
b
m
a
f
t

1 145.7
– 18.5

bers in parenthesis indicate the number of days required for net mending).

t al., 1984–1986), so that fewer individuals are caught by these
ets. It may be that the monk seals are more frequently attracted
o G2-type nets due to their accumulated catches. Another rea-
on for the G2-type nets’ susceptibility to monk seal attacks
ay be the abundance of the species targeted. Indeed, for the

oasts of İzmir, the total catches of B. boops by purse-seines and
ullus spp. by trawlers were calculated as 279 and 56 tonnes,

espectively (Kara and Gurbet, 1999).
Among the trammel nets used, T2-type nets were more sus-

eptible to monk seal attacks. Although the usage frequencies
f the trammel nets were not known during the study period, the
electivity of these types of nets may play an important role in the
otal catch. In this regard, less selective T2-type nets – presum-
bly with more catch – attracted more monk seals compared to
he more selective T3-type nets. In addition, the different depth
anges where these nets were set may also play a role in monk
eal attacks. The T2-type nets are normally set at a depth range
etween 1 and 16 m, whereas T3-type nets are set from 25 to
0 m in the Foça PMSCA (Yaşar Balta, pers. commun.).

The overnight damage inflicted upon a trammel net by a monk
eal was found to be substantial in the Ionian Sea (Panou et
l., 1993). The same observation was also made in the present
egean study. The financial loss per attack to the fishing nets

anged from 18.5 to 462.5 USD. However, when annual financial
osses of the FT and PT fishermen were compared with the total
nnual income of 1999–2000 fishing season (Ünal, 2001) – with
he assumption that each year’s income is about the same – these
osses were not found to be substantial. For example, although
hese losses were confined to ones with seal encounters, thus
roducing underestimated ratios, the maximum financial loss
n 1996 for FT fishermen was less than 5% of their total annual
ncome. The same process regarding underestimated loss in 1996
or PT fishermen was even calculated to be less than 3%. Another
mportant aspect to be considered is the value of the unmar-
etable catch that was taken or damaged by seals. If this loss
f financial profit could be prevented, the maximum pecuniary
osses would be lower than the 3 and 5% as calculated above.
he fishermen from Foça had the same goal in this direction, and

herefore, they practised basic deterrence methods. Of the meth-
ds used, namely, lights, noise generation, and pursuit with the
oats, only the last method appears to be effective in preventing

onk seal predation. However, further study is required. Lights

nd noise generation to deter the attacking monk seals were also
ound to be ineffective in the marine fish farms situated along
he Turkish Aegean coast (Güçlüsoy and Savaş, 2003b). Chasing
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nd scaring A. pusillus doriferus with high powered boats was
lso found to be one of the effective preventive methods that are
sed in Tasmanian marine fish farm operations (Pemperton and
haughnessy, 1993). However, this method is not practical for

he fishermen operating at the location of this present study. In
rder to reduce such types of interaction, a variety of non-lethal
coustic devices to deter marine mammals has been developed
or use in fisheries and marine fish farm operations (Reeves et
l., 2001). However, Reeves et al. (2001) reported that “Acous-
ic deterrents could affect monk seals in at least two ways. The
oise could keep them away from the preferred haul-out areas,
r attract them to nets (the ‘dinner-bell’ effect), and thus con-
ribute to entanglement or exacerbate conflict with fishermen.
urther, noting that the breeding and haul-out areas of Mediter-
anean monk seals are extremely circumscribed, the workshop
trongly recommend that “any use of acoustic devices in or near
uch areas should be considered carefully”.

Although monk seals can inflict substantial damage upon
shing gear – e.g. G1 and G2 types – in a day (see Table 5),

t is important to note that, overall, fishing gear damage over
full year is small. However, a compensation scheme for

ncurred damage exceeding 100 USD has been suggested so as to
educe the burden carried by small-scale subsistence fishermen.
his scheme could be implemented by the local Foça Fishing
ooperative where these fishermen are also shareholders. By
mphasizing a compensation scheme rather than by referring
o a subsidy, I refer to low-interest credits to be provided by
he Cooperative. Moreover, I do not think that this would put
n excessive financial burden on the Cooperative because the
otal number of attacks of the aforementioned kinds does not
xceed two occasions per year. This figure is extrapolated from
he adequately inspected number of attacks associated with seal
ightings; a mere seven instances of damage out of 50 attacks
n 9 years. In computing this figure, the number of seal sight-
ngs not linked to attack is deducted from the number of seal
ightings around fishing gear (n = 117). Since this is an under-
stimated figure, the Panou et al. (1993) monk seal attack ratio
f 4:6 (with or without seal encounters), can be applied to this
gure; this gives us only four attacks per annum. Another impor-

ant constraint is to put the compensation scheme in place. The
riteria and court for damage assessment would have to be very
ell defined and explained to fishermen very clearly so as to

void other nonapplicable damage compensations.

. Conclusion

Since monk seals, are severely limited in numbers and con-
ned to specific locations throughout their distribution range,

hus being critically endangered; from the limited information
ithin the present study only the following conclusions can be
rawn. Since the monk seal is an opportunistic feeder, with no
reference for the type of nets attacked, it is suggested that fish-
rmen lower the soaking time of the nets. This can be achieved

y setting /collecting nets both at dusk and dawn for a period
f 2–3 h each. However, the financial implications of this type
f action, such as fuel expenses, require further study. None the
ess, this is not an unfamiliar practise to fishermen in Foça, as

G

arch 90 (2008) 70–77

ell as in other fishing grounds in Turkey where monk seals
urvive. The practise is likely not only to lower the chance of
ttack but also of entanglement. If feasible, with a subsidy from
relevant authority, long lines could be promoted as alternative
shing gear in the MPAs instead of nets. Low interest credits,
uch as those provided by fishing cooperatives should be con-
idered for such fishermen as suffer from monk seal attack – and
or whom each predation costs more than 100 USD.
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