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a b s t r a c t

Seagrasses provide essential ecosystem services to coastal communities, as they support key commercial
marine species, biodiversity, tourism and coastal protection. Destructive fishing practices are having
significant impacts on the seagrass meadows throughout the eastern Aegean Sea, in particular Posidonia
oceanica. The majority of the local population in Greece are artisanal fishermen who rely on seagrass
beds for their fisheries’ catches. The European Union supports the protection of Posidonia oceanica
meadows through marine protected areas under the Habitats Directive and through the Common Fisheries
Policy (CFP). The CFP defines destructive fishing practices (e.g. trawling within 1.5 nautical miles of
member state shorelines) formally as Illegal, Unreported and Unregulated (IUU) fishing practices. While
destructive impacts of trawling on seagrass habitats are well documented, this fishing method poses a
problem throughout the Mediterranean and elsewhere. Based on a case study of artisanal fishing
communities in the Aegean Sea, this research examines the problem of destructive and illegal fishing in
seagrass beds from both ecological and policy management perspectives, including: analyses of EU and
Greek national fisheries legislation and a case study of two fishing communities in Greece, involving
stakeholder interviews and habitat maps of fishery practices. Findings highlight disconnects in the
application of fishing legislation between EU and Greek laws, socio-economic and institutional barriers
to fisheries enforcement, and a lack of habitat baseline information. Recommendations focus on seagrass
conservation through direct engagement of artisanal fishing communities in the management of local
fisheries protection areas (FPAs) to support long-term survival of seagrasses ecosystems which sustain
local fishing livelihoods today and for the future.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Marine seagrasses world-wide provide critical ecological func-
tions and fundamental services to coastal societies. The intricate
network of seagrass blades and root systems of create dense
meadows that support hundreds of associated species, stabilise
shorelines, improvewater clarity (Borum et al., 2004; UNEP-WCMC,
2006) and play a role in carbon storage (Laffoley and Grimsditch,
2009). The rich biodiversity, extent and structure of the seagrass
meadows also support numerous varieties of fish and other marine
species seeking food and refuge around the seagrass beds (Mann,
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2000; Waycott et al., 2009). Posidonia oceanica is endemic to the
Mediterranean Sea and is one of the most productive species of
seagrasses world-wide in terms of primary productivity (Borum
et al., 2004; UNEP-WCMC, 2006). The clear waters and islands of
the Mediterranean Sea provide ideal conditions for Posidonia,
where the plants can grow down to 50 m depth (Borum et al.,
2004), and establish several kilometres out from the shore in
some locations. Seagrass beds support commercially valuable
fishes, e.g. Serranus spp., Diplodus spp. and Spicara spp. (Batjakas
and Economakis, 1999). They provide critical livelihoods to local
artisanal fishing communities (Greek Statistical Service, 2008;
Tzanatos, 2006).

Seagrasses throughout the world are highly threatened by
destructive fishing practices, coastal reclamation and pollution,
resulting in irreversible loss of their ecosystem services across
many scales and sectors. P. oceanica is considered an endangered
species and a priority habitat, formally protected through the EC
Habitats Directive (92/43/EEC, 1992), which encourages and legally
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3 All the demographic information is based on the Greek census of 2001 as the
results of the Greek census of 2011 had not been released during the preparation of
this paper.
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underpins the establishment of ‘marine protected areas’ (MPAs) for
priority habitats. In most cases MPAs are spatially-defined areas
where designated activities are prohibited at all times (e.g. not
allowing destructive fishing in a designated coral reef or seagrass
bed at any time), or not allowing fishing during certain times of a
year. As seagrasses are a benthic marine habitat, they are usually
established as ‘no-go’ MPA areas through navigational boundaries,
e.g. no trawling with a certain distance of shore through compli-
ance with local code and/or coastal zone management measures
(Dudley, 2008). Yet, in Greece and elsewhere, many seagrass beds
exist outside of formal MPAs, so protection is through incorporating
no-go areas into local zoning code with regard to fisheries and
other coastal-marine habitat destroying development practices
(Greek Republic, 2007; Panagiotidis, 2011).

The EU Common Fisheries Policy (CFP), includes definitions and
mechanisms for Illegal, Unregulated and Unreported (IUU) fisheries
practices in member states (Barcelona Convention, 1995; EC 2371/
2002, 2002; European Commission, 2009; European Commission,
2010; 92/43/EEC, 1992). The CFP legislation regulating fisheries
management are binding for the Member States, which are obliged
to implement EU policies through national laws (EC 1447/1999; EU,
2006; Pliakos, 2006). Trawling is considered to be a fishery practice
that is highly destructive to seagrass beds and other marine habi-
tats, e.g. reefs, and therefore was banned in national territorial
waters of EUmember states, through the IUU facility of the CPF (EC
1626/94, 1994). However, it was not until 2011 that Greek fisheries
legislation banned trawling inwaters within 1.5 nautical miles (nm)
of the coast.

The eastern Aegean Sea is an area of high marine biodiversity
and rich in P. oceanicameadows and commercial fish stocks (HCMR,
2007; Stergiou et al., 1997), yet, little is known about the full extent
and condition of the seagrass beds in this region. Research about
the fauna of the wider Mediterranean Sea indicates healthy popu-
lation of seagrasses still exist, but there is minimal documentation
of location, extent and habitat condition (Salman et al., 2001). An
important dimension regarding the condition of seagrass habitats
and fisheries practices is the status of fish stocks in Greek seas,
which have been declining for more than 15 years (FAO, 2009).
After Greece entered the European Union in 1981 the Greek fishing
sector expanded significantly, largely due to European fishery
subsidies. In 1981 Greek landings were 101,460 tonnes, reaching a
peak of 181,125 tonnes in 1994 (FAO, 2009). Since this time the
annual quantity of Greek fisheries landings has been steadily
dropping in spite of better fisheries capture technologies, sug-
gesting the fish stocks are depleted (Greek Republic, 2007; Waycott
et al., 2009). In 2009, fisheries capture production for Greece had
fallen at 83334 tonnes, less than half its 1994 level (FAO, 2009).
Presently, most local, small-scale artisanal Greek fishermen use
nets that float above the seagrass beds and do not destroy the
habitat (HCMR, 2007; Stewart, 2001). However, the combination of
more advanced fishing equipment and the increasing use of large-
scale fishing ships in Greek waters are displacing artisanal fishers
and is resulting in competition amongst local and commercial
fishing groups (Anagnopoulos et al., 2000; Greek Republic, 2007;
Stergiou et al., 1997; Tzanatos, 2006).

In order to understand the dynamics between the fisheries and
marine conservation policies and practices that dictate the
ecological fate of seagrass beds and livelihoods of artisanal fishing
communities, a case study was conducted on the islands of Samos
and Fourni in Greece. This research was conducted for a Master of
Science thesis (Vlachopoulou, 2011) over a 4 month period, with
following goals:

a. to examine to how EU and national legislation, in particular
Illegal, Unreported and Unregulated (IUU) fishing practices as
defined by the EU legislation, was interpreted and enforced at
different levels, if this had an impact on seagrass habitats in
Greek coastal waters;

b. to ascertain the different roles, perceptions and fishing prac-
tices of local community members whose fishing livelihoods
are dependent on seagrasses, including: resident artisanal
fisherman, fisheries authorities, non-governmental groups and
other stakeholders;

c. to expand the knowledge base on the location and condition of
seagrass beds in the study area;

Given that destructive fishing practices often results in coastal-
marine habitat loss and compromises the longevity and quality of
livelihoods of local fisherman world-wide, it was hoped that in-
sights gained from this case study research would provide insights
on local fishing policies and practices that would help reduce the
degree to which seagrass habitats are being destroyed through
trawling throughout Greece and elsewhere.
2. Methods

2.1. Study area

This study focused on the coastal marine areas and fishing
communities of Samos and Fourni islands as illustrated in Fig. 1.
These islands have abundant seagrasses and local communities,
and have a long tradition of artisanal fishing as their primary
livelihoods. The first site, Ormos Marathokampou is a bay in
southwest Samos with 221 inhabitants3 (Greek Statistical Service,
2008). The second site is the nearby Fourni Island Complex, an
area with 1450 inhabitants (Greek Statistical Service, 2008). In both
sites, approximately 20% of the population is employed in artisanal
fisheries (Greek Republic, 2007; Tzanatos, 2006), and both have
extensive seagrass beds which are impacted by a range of large and
small-scale of fishing practices.

The P. oceanica meadows of these islands were subject to
overfishing and destructive fishing methods, such as bottom
trawling and dynamite fishing (Archipelagos, 2012; Greenpeace,
2006; Greenpeace Greece, 2008). Enforcement of local directives
intending to ban trawling in Samos and Fourni were hampered by a
lack of baseline mapping and monitoring of the P. oceanica
meadows for these areas. In the late 2000s, a non-governmental
organisation “Archipelagos Institute of Marine Conservation”
(AIMC) had been mapping and monitoring seagrasses for a Natura
2000 marine protected area in the southern part of Samos island.
Since 2010 the AIMC had also beenworking to also prepare detailed
marine maps and monitoring of seagrass beds outside of protected
areas were the beds were vulnerable to destructive fishing prac-
tices (Archipelagos, 2010),

The seagrass meadows in the study sites were located in the
shallow coastal zones extending down to the 50 m water depth,
often within 1.5 nautical miles from shore. In both Samos and
Fourni, the local fishermen used traditional, low-impact fishing
methods such as trammel nets, gillnets, trolls, traps and long lines;
while non-local Greek, offshore fishermen used purse seines and
bottom trawlers (FAO, 2006). In 2010, the Greek government ban-
ned fishing with the use of boat seines within a 1.5 nm buffer zone
to protect the nearshore marine habitats and to be compliant with
EU regulations 1967/2006. However based on information from



Fig. 1. Aegean Sea and study sites of Samos Island and Fourni Island. Source: Tammi, 2011.
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AIMC, there was still substantial illegal trawling in the seagrass
beds (Vlachopoulou, 2011).

2.2. Methods

To examine the inter-related ecology, policy and socio-economic
dynamics of destructive and illegal fishing in seagrass habitats, the
researcher was based in Samos and Fourni betweenMayeJuly 2011,
working with the AIMC and local communities. Several types of
research methods were utilised including: i) semi-structured in-
terviews with fishing and government stakeholder groups; ii)
direct observation of ecological condition of seagrass beds,
including observation of trawling tracks with snorkel and video; iii)
preparation of GIS-based maps of the seagrass areas in the sites; iv)
stakeholder mapping workshops with the GIS maps to gain local
knowledge of fishing and seagrass conflicts; v) examination of
AIMC archives of daily fisheries surveys and records of illegal
fisheries complaints since 2009; and vi) policy analysis comparing
EU and Greek legislation on fishing and conservation practices
relevant to maintaining favourable condition of seagrass habitats.

The semi-structured, open-ended interviews (Corbetta, 2003;
Yin, 1994) relating to issues of fisheries and seagrasses were con-
ductedwith 24 stakeholder informants, in groups up to 4 persons. A
list of questions was used as a guide to the different roles of
stakeholders, with time available for interviewees to add infor-
mation they also considered important. There were 4 categories of
stakeholders with different roles with the fishing community. The
first category included fishermen from each of the two study areas,
as the areas had different levels of fisheries depletion, potentially
resulting in different perceptions about fishing practices and
habitat conditions. The second category included various local au-
thorities responsible for: habitat protection, combating destructive
and illegal fishing, and the provision of assistance and support for
the fishing communities. The third category included members of
the families of the fishermen and elderly fishermenwho used to be
professional fishermen. The fourth category consisted of fisheries
experts which were not directly affected by the fishing industry but
had an interest in conserving the marine habitats, e.g. members of
the AIMC and divers. The personal details of the interviewees
remain confidential by request.

In collaboration with the members of the AIMC Geographical
Information System (GIS) team, 4 public participation GIS-based
workshops were organized with fishermen from the two island
study sites. During the workshops, the attendees were asked to add
information to GIS maps regarding: the locations of P. oceanica
meadows, trawler routes, current and depleted fish stocks and
other information about local fishing activities andmarine habitats.
Additional information supporting the maps included videos of
destructive and illegal trawling on the seagrass beds made previ-
ously by the AIMC. With regard to understanding the fishery and
habitat policies, extensive documents on EU and Greek policies
were acquired through libraries and local sources, including fish-
eries data and logs specific to the two study sites. It was hoped that
a combination of place-based research methods (interviews,
mapping workshops, and policy document analysis) would
collectively provided a deeper understanding of the complexities
that exist between stakeholder groups, laws, fishing methods,
ecological impacts for this case study, and others.

3. Results and discussion

3.1. Differences between the two levels of legislation

Until recently, Greek fishing legislation was not formally
amended to be in compliance with European Union legislation,
making enforcement of destructive fishing more difficult. Two
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examples relevant to seagrasses include: differences in minimum
landing size of some high commercial value fish species and dif-
ferences in exclusion zones for the use of towed (trawling) gear
until new Greek legislation was passed in 2011. With the intro-
duction of the Council Regulation (EC) No 1967/2006 of 21
December 2006 concerning management measures for the sus-
tainable exploitation of fishery resources in the Mediterranean Sea,
fishing trawlers were banned from fishing within a buffer zone of
1.5 nm from the coast for all EU member states, allowing only for
some limited exemptions to be made by the member states.
However, the Greek legislation did not conform to European
legislation until 2011, so until that time, trawlers according to na-
tional law could operate up to 1 nm to the shore. In April 2011, the
Greek Ministry for Maritime Affairs, Islands and Fisheries intro-
duced (MMAIF) Decree 9131.4/1/2011/11 stating that operation of
trawlers within 1.5 nm from the coast was not allowed. However,
this decree included an exemption allowing trawlers to still fish at
1 nm from the shoreline for approximately 45% of the Greek
coastline (Vlachopoulou, 2011). According to the EC 1967/2006
(article 13 paragraph 5), exemptions may only be introduced if
they are “justified by particular geographical constraints, such as
the limited size of coastal platforms along the entire coastline of a
Member State or the limited extent of trawlable fishing grounds,
where the fisheries have no significant impact on the marine
environment and affect a limited number of vessels, and provided
that those fisheries cannot be undertaken with another gear and
are subject to a management plan”. Apart from the fact that the
decree did not include any justifications for excluding such a large
proportion of the coastline, the MMAIF did not follow the proce-
dural steps to have the trawling exemptions evaluated by the
Commission before introducing the decree, rendering thus the
decree non legalised (Damanaki, 2011). After intervention from the
European Commissioner for Maritime Affairs and Fisheries, the
Greek Ministry withdrew the exemption in August 2011, so tech-
nically, no trawling was allowed anywhere in Greek waters up to
1.5 nm (Damanaki, 2011).

The landing of many undersized, according to the EU legislation,
commercial species in Greek ports is still considered legal accord-
ing to the Greek legislation (HCMR, 2007). Detailed examples of
discrepancies between the European and Greek minimum landing
sizes are included in Table 1.
3.2. Current condition of the fish stocks in the study area

Seventy-eight percent of the interviewed fishermen stated that
the fish stock levels have declined significantly in the past 10 years.
These impressions are consistent with results of AIMC surveys
conducted in Ormos Marathokampou between 2009 and 2011.
Their surveys showed that total catches of the artisanal fishermen
Table 1
Comparison of minimum tradable sizes according to the EU and Greek legislation.

Scientific name Minimum size in
cm e Greek
Legislation

Minimum size in
cm e EU Legislation

1. Fish
Dicentrarchus labrax 23 25
Diplodus sargus 15 23
Pagellus erythrinus 12 15
Scomber japonicus 12 18
Trachurus spp. 12 15
2. Crustaceans Total

length
Carapace
length

Total
length

Carapace
length

Hommarus gammarus 24 8.5 30 10.5

Source: HCMR, 2007.
for the months JanuaryeMay 2011 reduced by 51% compared to
levels in 2010 (Archipelagos, 2011). The catches of some species of
high commercial value, such as the Common Dentex (Dentex den-
tex) and the White Seabream (Diplodus sargus), have decreased by
up to 88% between 2010 and 2011 (Archipelagos, 2011). The in-
terviews with the fisherman indicated that the main impact factor
for the decline in fishing stockwas trawling fishingwithin 1.5 nm of
the coast. As trawling is destructive to seagrasses and other marine
benthic habitats, it was technically illegal as per the EC 1967/2006,
applicable to EU member states, however, Greek laws were only
changed to be compliant in 2011, leaving the legality with regard to
allowed trawling locations trawling ambiguous to some fishermen.

3.3. Stakeholder mapping of trawling fisheries in the study areas

During the public participation GIS workshops in MayeJuly
2011, stakeholders identified the destructive trawling fishing ac-
tivity within 1e1.5 nm of the shoreline of Fourni and Samos study
areas. Trawling within 1 nm from the coast is banned at all levels of
legislation, both European and Greek. However, it was a common
practice in the study area according to the interviews. The maps
belowwere produced based on the results of theworkshops (Figs. 2
and 3). In addition, as the seagrasses often extended beyond 1e
1.5 nm from the coast so the trawlers operating within the
1.5 nm buffer zonewere illegal from the perspective of the EC 1967/
2006 fishing legislation, but also the EC Habitats Directive (92/43/
EEC, 1992), EC 1626/94, which prohibits the use of towed gear in
P. oceanica meadows.

As the maps indicate, trawling activity takes place illegally
within 1 nm from the shoreline, and often in the seagrass beds. The
green lines indicating the meadows of the study area, show where
the beds start but not where they end. According to mapping and
monitoring done to the beds, both at the area under examination
and elsewhere, they usually extend as far as 1.5e2 nm from the
coast (HCMR, 2005; Vlachopoulou, 2011). As a result, the trawling
routes depicted on the maps (Figs. 2e3) concur within sites
formally protected by the European legislation, P. oceanica
meadows.

Additional potential evidence of destructive and illegal trawling
activity the study area of Samoswas provided by the AIMC, during a
video recording on the condition of the seagrass beds. The video
showed areas with wide lines of sand-only seabed with no sea-
grasses in themiddle of otherwise densemeadows of seagrasses. In
areas where seagrass bed establishment is patchy, there would not
normally be straight lines of exposed sand through the meadows,
so trawling activity is a possible explanation. The video was
recorded at 27m depth and at a distance of 0.31 nautical miles from
the coast.

3.4. Enforcement of the EU legislation on fishing methods

According to the interviews on fishing gear and methods, the
use of trawlers is the least well enforced of all the EU fishing
practices that are defined as “Illegal, Unreported and Unregulated”
(IUU). Interviewees said that trawlers were often seen operating at
a distance less than 1 nautical mile from the coast and in the sea-
grass bed areas, in breach of both the European and the Greek laws
as discussed earlier and illustrated in Figs. 2e3. Interviewees also
noted the incidents of trawling operations were more frequent in
areas less monitored by the authorities, due to the lack of staff and
equipment. For example, the northern part of Samos was better
protected than other areas for two reasons. Firstly, two of the
largest coastguard departments were located in northern Samos,
one of which had a speedboat. Secondly, the main touristic port is
located in northern Samos and many touristic towns are located



Fig. 2. Stakeholder participation GIS map of Fourni that shows the current and degraded seagrass beds, the current and depleted single species fish stocks and the trawling routes.
Source: Tammi, 2011.
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along the northern shore. In contrast, the interviewees noted dif-
ficulties for the coastguard to monitor and patrol more remote
areas.

3.5. Enforcement of the laws on fishing vessel fleet capacity and
quotas

As mandated by the EC Regulation 2371/2002 (2002), “a new
fishing vessel cannot join the fleet unless another of the same
capacity and engine power has left it”. Official European data for
2010 indicates that 17,258 fishing vessels were registered in Greece
(European Commission, 2010). In addition to registrations, the use
of Vessel Monitoring System (VMS) devices to monitor boat loca-
tions was introduced by the EU in 2003. By January 2004 vessels
exceeding 18 m length were required to have a VMS. By 2005 this
included vessels exceeding 15 m in length (EC 2244/2003 2003) as
well as a requirement for boats to have on-board Global Positioning
Systems (GPS) to provide vessel locations every 2 h. In May 2011, a



Fig. 3. Stakeholder participation GIS map of Samos that shows the current and degraded seagrass beds, the current and depleted single species fish stocks and the trawling routes.
Source: Tammi, 2011.
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business owner in Patiniotis Gulf, Samos, witnessed a trawler
named ‘Pigasos’ fishing approximately 200 m from the coast. The
observer reported the boat to the AIMC, who informed the Greek
Ministry of Maritime Affairs, Islands and Fisheries4 to locate the
trawler with through the VMS and/or GPS registry systems. The
Ministry reported no transmission of a VMS signal in the area and
that there was no trawler registered under the name ‘Pigasos’
(AIMC, 2011, personal communication, 19 May 2011). While this
was just one occurrence during the MayeJune 2011 research study
period, it illustrates that unregistered illegal fishing vessels were in
the study site vicinity.

3.6. The roles of local fisheries authorities

There are two regional authorities responsible for the control of
illegal fisheries, i.e. the Coastguard and the Fisheries Management
Regional Offices (FMROs). According to interviews with represen-
tatives from these authorities, both their mandate and their ability
to manage illegal fishing practices were unclear. For example, in
comparing responses of two officers from two different FMROs, one
in Vathy, Samos (Fig. 1) and the other in Eastern Macedonia and
Thrace5 they had contradictory perspectives on their roles. The
respondent from the Samos FMRO insisted the only responsibility
4 During the Greek Government Reshuffle of 18/06/2011, the Ministry of Mari-
time Affairs, Islands and Fisheries was abolished and the sectors of Maritime Affairs
and Fisheries were absorbed by the Ministry of Regional Development, Competi-
tiveness and Shipping.

5 Even though Eastern Macedonia and Thrace are not in the areas under exam-
ination, their statements were used as comparison to the statements of the FMRO of
Vathy.
of the FMRO was to inform stakeholders about updates in the
fisheries legislation. While the official of the Eastern Macedonia
and Thrace FMRO claimed that they could not provide law infor-
mation to the public and fisheries communities as such actions
were not included in their responsibilities (personal communica-
tion, 24 June 2011). Similarly, an official of the Karlovasi Coastguard,
who oversaw the north-western part of Samos area, claimed that
the Karlovasi branch was not entitled to take any action against
illegal fisheries, and only obliged to forward any complaints to the
central Coastguard branch in Pireus.

Officers of the Coastguard were also lacking adequate equip-
ment and training needed to combat destructive and illegal fish-
eries, such as trawling. The officer in charge of the Vathy
Coastguard speedboat, the only marine vessel available to the
Coastguard of the entire study area, emphasised that the Coast-
guard staff has limited training and often did not have vital re-
sources such as fuel for the speedboat. The officer also noted that
the speedboat crew had more duties and responsibilities than they
could effectively enforce, e.g. from illegal fishing control, to illegal
immigration patrolling and boat registries.

In comparing the interviews of the maritime officials with the
other stakeholders, it was apparent that there were differences in
awareness and perception regarding the degree to which destruc-
tive trawling fishing was occurring close to the shore, For example,
officers from the Karlovasi and Vathy branches of the Coastguard
said they either had never received official complaints regarding
illegal fishing activity, or had received reports on only minor in-
stances. In contrast, the president of a recreational fishermen’s
association in the study area claimed that they had witnessed
illegal trawling activity in the study area several times and
attempted, unsuccessfully to get the attention of the authorities.
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3.7. Conflicts of interest and community pressure

The interviews across different stakeholders also revealed that
an underestimation of the problem of destructive and illegal
trawling is not only common amongst the maritime authorities, but
also with local community members who were aware of incidents
but were reticent to report them. According to the interviews of the
local fishermen and residents of the study area, witnesses may have
been discouraged to make official complaints for twomain reasons.
First, somewere afraid that theymight be accused for breaching the
law themselves, and/or, second, they were personally acquainted
with the illegal fishers and consider bringing charges against them
as a breach of personal confidence. While this research focused on
the destructive practices of trawling, EU laws also have restrictions
on the size and species of fisheries. This is relevant, as interviews
noted that sometimes artisanal fishermen justified carrying out
minor infringements due to the decline of the local fish stocks,
which in part was blamed on trawling and larger-scale fishers. For
example, some artisanal fishers caught endangered species such as
Slipper Lobsters (Scyllarides latus), which were prohibited to land
and sell, in order to supplement their low income. If they contacted
the authorities regarding the trawlers, they could have placed
themselves in danger of revealing their own infringements.

Interviews with local artisanal fishermen and community
members indicated another reason they did not report fisheries
infringements was that some considered the fisheries authorities to
be ineffective at their jobs. The majority of the artisanal fishermen
interviewed believed that the Coastguard was cooperating with
illegally operating trawlers resulting in limited documentation of
major infringements. However, most common reason noted for
under-reporting of infringements was personal acquaintance with
the perpetrators. Members of local communities were concerned
that they would betray relatives or colleagues by making official
complaints to the authorities. Witnesses feared that they will be
looked down upon by their peers, which limited information ex-
change with the authorities to combat illegal fishing practices. As a
member of recreational diving team mentioned, even if the fish-
eries authorities were operating effectively, it would be difficult to
safeguard the whole study area as the coastline is very long and the
Coastguard needed assistance from the public.

4. Conclusion and recommendations

Overall, this research revealed that the EU legislation regarding
destructive and illegal fisheries in near-shore marine waters was
not enforced effectively in the study area, and may represent
similar challenges elsewhere. While most the authorities respon-
sible for the implementation of the law were willing to establish a
control routine, it was difficult, due to limited time and resources to
manage multiple responsibilities and duties. Key issues were
inadequate training and a lack of centralised support, resulting in
local fishermen having limited confidence in the Coastguard.
Although the Greek government could have been taken to court by
the EU level for non-compliance with the European Union legisla-
tion regarding illegal fishing practices, efforts were still needed on
the ground, and many officials were unwilling to fight corruption
and commit themselves to the combat against illegal fisheries.

Considering that effective implementation of destructive fishing
practices and laws was challenging for both the national and local
levels of Greek government departments, and the general difficulty
in managing large marine areas, a change in approach to how the
laws are viewed and enforced is needed. For example, if local au-
thorities and the local fishing communities fully understood the
multiple ecosystem services that seagrass habitats provide, and
that destructive trawling fishing eliminated these services,
implementation of the fisheries legislation at both the national and
theEU level couldpotentially be improved.A robust evaluationof the
mandate anddeliveryof thefisheries enforcement andmanagement
work conductedby thefisheries authorities is needed to ensuremore
effective distribution of roles and responsibilities, for example,
currently the Coastguard hasmore duties than can be achievedwith
limited staff, training and equipment. A partial solution is to more
fully engage the artisanal fishing communities to be part of control
mechanism of the areas they live and work, as their livelihoods are
directly affected by destructive fishing and declines in seagrass
habitat. For example, community rangers could assist the authorities
to combat illegal and destructive fishing practices, in a way that
encourages all fishers not to execute small scale infringements of
their own. Additionally, control of such a large marine area and
enforcement of complex EU and Greek fishery laws would be
unachievable without the collaboration of the artisanal fishermen.

4.1. Mapping for science and community participation

Challenges inherent in protecting a habitat on which key fish-
eries depend, requires significant effort asmany parameters have to
be addressed. At the outset, raising awareness of the ecology of the
P. oceanicameadows is fundamental. There is a need to understand
the importance of the seagrasses for a healthy fishing industry and
that the local fishermen rely on the seagrasses for their livelihoods.
If the seagrass beds become further fragmented, the already low
numbers of fish stocks are likely to disappear. In the case of the P.
oceanica meadows, protection of the remaining seagrass beds is
crucial (Waycott et al., 2009). Therefore, a key direction is to focus
on better mapping and monitoring of the P. oceanica meadows to
establish and maintain a viable sustainable management plan,
based on knowledge of the location, extent and ongoing condition
of the habitat. As evident through this research, the AIMC mapping
project is one example of a mechanism that achieves both scientific
goals and fosters local communication and engagement.

Ideally better mapping and the connection between habitat and
sustainablefisheries practices could justify protectionof knownbeds
beyond 1.5 nm, as seagrass beds often grow beyond this jurisdic-
tional boundary. Careful planning is needed so that the fishermen,
bothartisanal and large-scale,will not associate habitat conservation
with income and livelihood losses. Additionally, as proven with
various sustainable harvesting certification efforts, consumers have
the power to influence the fishing industry, by being informed about
catch sizes, life history aspects of fishes and other marine species.
This could reduce the trade inundersizedor illegally caughtfisheries.
If such practices were driven by community efforts, this would also
contribute to minimizing destructive and illegal fishing practices by
local fisherman and establish a social climate in which reporting
illegal trawling was rewarded rather than discouraged.

4.2. Proposed Fisheries Protection Area

The Common Fisheries Policy of the European Union encourages
local communities to establish Fisheries Protection Areas (FPAs) in
order to assist with recovery of the local fish stocks and demon-
stration of sustainable fisheries. The population of Fourni is highly
dependent on fisheries (Tzanatos, 2006). Due to the decline of fish
stocks, their livelihoods were being eroded. Given the lack of
enforcement of the law in the area, there was also local support for
additional action towards amore sustainable fisheriesmanagement.
This situation combinedwith increasing realization of the impacts of
destructive trawling on the seagrass beds, the residents and pro-
fessional fishermen of Fourni and the local authorities and AIMC, are
now in the planning stages of establishing the first Fisheries Pro-
tection Area in the Greek national waters (Uffman-Kirsch, 2011).
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Currently, the only formal way that fishermen can an area is for
an FPA to be established according to the EU standards. The pres-
ident of the fishermen’s association of Fourni, stated their position:
‘There is no capability for control and the illegal fishing practices
have become uncontrollable. If there was an external authority, it
would discourage illegal fishing practices. We want to control the
area ourselves but the Greek legislation does not allow us to do so’
(interview with author, 02e03 July 2011). The AIMC supports the
initiative and will provide the participating parties with all the
scientific knowledge, information and assistance necessary for the
project to succeed. The Head Researcher of AIMC, commented on
the FPA (interview with author, 08 July 2011): ‘We are happy to see
that many communities in the Aegean are taking initiatives in order
to establish self-regulated fisheries protection areas. This is some-
thing we rely on and want to support scientifically with the
collaboration of the European Commissionwhich is very interested
in this area. Our aim is to support initiatives of local fishermen’s
associations, communities and authorities in order to create self-
regulated fisheries management areas.’

The introduction of a self regulated FPA in the region, in which
stakeholders with knowledge of the local environment will
participate, could provide a long-termmeans for protection of the P.
oceanicameadows. The mapping andmonitoring of the beds would
be simplified, as AIMC as part of a team with fisherman and com-
munity members, would also have a presence in the area through
monitoring. Additionally, by discouraging destructive fishing
practices within the FPA, the fishermen could support the recovery
of both the fish stocks and the damaged seagrass beds.
4.3. Opportunities for further research

This study examined only two of the different methods of
destructive fisheries, illegal trawling and dynamite fishing in near-
shore waters. Dealing with the wide range of illegal fisheries that
are practiced in the area of the eastern Aegean Sea would require a
more detailed analysis and examination of the parameters and
interviews with many stakeholders. A wider analysis in the future
would greatly contribute to the knowledge pool upon which the
Fourni FPA and other similar community-lead marine conservation
initiatives could be based. The establishment of the Fisheries Pro-
tection Area in Fourni would allow for further research on the
impact of illegal fisheries on the P. oceanica meadows that has
wider implications. Monitoring of the progress of initiative could
provide researchers with information about stakeholder involve-
ment in the regulation and control of important fishing grounds
and whether such actions help discourage destructive and illegal
fishing activities. Long term fisheries surveys will reveal whether a
fisheries protection area could assist the fish stocks of the region
and marine habitat observation will determine how the fisheries
protection area may affect the P. oceanica meadows.

Furthermore, the research could be expanded to include other
parts of the national waters of Greece or even of theMediterranean.
Detailed analyses of the current state of affairs on illegal fisheries
are rare and the compilation of such reports will contribute greatly
towards changing fishing practices away from actions which harm
the ecosystems and livelihoods, to measures which ensure seagrass
resources and associated services are sustained for current and
future generations.
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