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Abstract

The Mediterranean Sea has been the cradle of Western civilization and its coastal communities have
been exploiting all forms of marine life, since ancient times. Concerns regarding fishing and the effects
of overfishing were hypothesized as far back as the 14" century. More significant in terms of
employment than production, Mediterranean fisheries are characterized by high diversity of catches,
relatively small size of specimens and numerous small scale vessels. About 85 percent of
Mediterranean stocks, currently assessed, are fished at biologically unsustainable levels with
exploitation rate steadily increasing, selectivity deteriorating, and stocks shrinking. The most
encouraging message is that the state of knowledge on the fish stocks has improved rapidly and the
number of assessed stocks has almost doubled recently. Due to the multinational status of the
Mediterranean waters, a maze of management regulations is currently in place, varying among
neighbouring countries. Given the special characteristics and 'peculiarities' of the Mediterranean Sea,
an effort-regulating regime has been considered as the most appropriate management strategy,
accompanied by licensing schemes, closed areas and technical measures. The effectiveness of this
management approach is reflected on the alarming state of the stocks. Furthermore, Mediterranean
fisheries have a notorious reputation as having an inherent 'culture of non-compliance' largely
ignoring rules. Current levels of control and enforcement are insufficient to confront fleets with a large
number of vessels and recent economic crisis has amplified the problem. It seems that the impacts of
Mediterranean fisheries on fish stocks and marine ecosystems need to be reassessed based on new
approaches, either shifting towards simple catch-based management or the more elaborate ecosystem
based management. However, the ultimate goal should be to change the mind-set of fishers and
motivate them to produce the right type of seafood without exposing themselves to bad practices and
exposing the ecosystem to unsustainable exploitation.
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Historical Review The declining trend or even extinction (e.g. sturgeons) of such
top predatory species in the Mediterranean may have probably
altered predation pressure on different fish species via
behavioural responses of meso-consumers released from
predator intimidation and these declines might have stronger
ecological consequences than previously recognized [3-5].

The Mediterranean Sea has been probably exploited by humans
earlier than any other marine region of the world. A captivating
account on the historical abundance of Mediterranean marine
resources, based on past records, is provided by Osio. Vibrant
description of numerous monk seal colonies regularly attacked
by 'sea monsters' (killer orcas) is given by Roman author Fishing has apparently had its share in the degradation of the
Aclianus (circa 175-235 A.D.) [1]. Ancient Greek historian marine environment, with concerns been raised many centuries
Herodotus [2] colourfully describes how the sailors of the ag0. Surprisingly, fishing and the effects of overfishing were
Persian fleet, wrecked on the rocks of Athos peninsula, were hypothesized as far back as 1337 A.D. in medieval Italy and

seized by numerous sharks once infesting the Aegean Sea. seasonal ban of trawling has been introduced in France (1793)
and Greece (1825) almost two centuries ago [6]. Moreover,

evidence shows that the effects of fishing in the Mediterranean
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go far beyond the isolated impacts on overfished target species,
vulnerable non-commercial groups or sensitive habitats [7].

Reliable assessment of stock status requires as input an initial
reference point (baseline), which has to be set, so far back in
time to coincide with the period when the stocks were at a
pristine, unexploited status. All Mediterranean fisheries
assessments lack this reference point, suffering from the so-
called “shifting baseline syndrome,” since marine resources
have been exploited for millennia. The status of the pristine/
unexploited biomass of Mediterranean fish stocks before
human exploitation poses a challenge which is not expected to
be solved soon, if ever.

The development of the Mediterranean fisheries has followed
the rapid expansion observed worldwide during the 20t
century. Steam powered vessels started gradually replacing the
sailing vessels in the beginning of 1900s; after WWII almost
all trawlers were equipped with motor engines. A conspicuous
increase of fishing capacity indicators, such as engine power
and fishing depth range was more evident after the 1960's.
Gradually, this led to a decreasing pattern in catches, which is a
notable finding taking into account the steep escalation of
fishing efficiency during the past century. Most probably,
“nominal” effort in conventional terms (days at sea, engine
capacity, gross tonnage) yields estimates far lower from the
“effective’ effort exerted by the fleet, which is unnoticeably
escalating [8].

More significant in terms of employment (250,000 fishermen;
92,700 vessels) than production (~1 million tons-FAO, 2016),
fishing is mainly on a small scale. Although landings have
been fluctuating, there is a conspicuous overall decline. FAO
official statistics estimated Mediterranean capture production
at around 2,000,000 tons in 1985, 1,600,000 tons in 2006 and
1,000,000 tons.

Currently, Mediterranean fisheries are characterized by certain
distinct features: (i) high diversity of the catches, (ii) high
number of marketable and non-marketable species (as many as
115 species), (iii) absence of large single stocks, (iv) a
relatively small body size of specimens (known as
Mediterranean nanism (dwarfism) [9] and (v) small scale
vessels (>80% of the vessels, are smaller than 12 m in length).
Moreover, fishing activity in the Mediterranean is concentrated
along coastal areas, where biodiversity is greatest, targeting
small species, or larger juvenile finfish prior to maturity [10].
Briand [11] has aptly defined Mediterranean fisheries as
“fisheries for juveniles”. More recently, Vasilakopoulos et al.
[10] concluded that the deteriorating trend of Mediterranean
fisheries is due to the long-lasting exploitation rate and reliance
on juveniles, which have both been continuously increasing,
leading to the "shrinking" of Mediterranean stocks both in
terms of biomass and body size.

Besides the direct impact of fishing, the Mediterranean
fisheries are also affected by the phenomenon of
"meridionalization": an Increasing success of thermophilic
biota colonizing the Mediterranean Sea and a number of native
species moving towards the northern and colder sectors,
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inducing rapid changes in fish distribution and local abundance
[8,11,12].

Bad News

About 85 percent of Mediterranean stocks currently assessed
are fished at biologically unsustainable levels with exploitation
rate steadily increasing, selectivity deteriorating and stocks
shrinking [9,13]. Demersal stocks experience higher fishing
mortality rates, while small pelagic stocks show average
fishing mortality rates close to the target. Hake stocks in the
Mediterranean Sea show the highest fishing pressure, with a
fishing mortality rate that is on average 5 times higher than the
target, and for some specific stocks, up to 12 times higher than
the target [14]. Regarding the status of top predatory species or
long lived marine species interacting with fisheries in the
Mediterranean, it seems that the situation is more dramatic.
Ferretti et al. [15] report declines of over 96% for large pelagic
sharks during the last century, while Maynou et al. [16]
concluded that sharks, dolphins, monk seals and whales were
at very low levels in the second half of the 20" century,
supporting rapid disappearance of marine fauna. Currently the
Mediterranean is threatened by habitat loss and degradation,
pollution, climate change, eutrophication and the establishment
of alien species.

The introduction of many technological innovations which in
turn produce a progressive increase of fishing capacity,
technology and catchability is still occurring at an accelerating
pace. The phenomenon, also known as “technological creep”,
is related to the increasing skipper skills, investments in
auxiliary equipment and more efficient gear, vessel
replacement and more powerful engines [17]. In the
Mediterranean fisheries this annual 'technological creeping'
rate has been estimated between 1.0% and 2.24%. Damalas et
al. [18], accounting for this rate of improving fishing
efficiency, concluded that a number of eastern Mediterranean
demersal stocks were found to decline at a faster pace than
previously believed, while others giving the impression of
rapid growth should be considered at a stable status.

The fisheries sector should not be disassociated from the
general geopolitical instability of the region. The current
economic crisis and declining importance of environmental
issues in public perception, presumably affects conservation
efforts and among others increase illegal fishing activities [19].
Many fisheries are no longer self-sustainable, as they largely
rely on loaning (subsidies) for their survival because of
spending beyond their means (overexploitation). Economic
crisis intensified the problems of the fishing industry not only
due to negative economic growth, as a result of decline in fish
abundance, but also because of corruption of the fishery
managers, failure to provide timely scientific support, lack of
political will and the willingness of the industry to avoid taxes.
This reflects in the average age of fishers and vessels,
constantly aging since there are no incentives for younger
people to enter this business. Official data on the EU
Mediterranean fishing fleet show a sharp drop in number of
vessels during the last decades. It comes as no surprise that, on
average, a strongly negative standardized trade balance is
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emerging in the Mediterranean fisheries, indicating that most
Mediterranean and Black Sea States are becoming net
importers of fish products [14].

Although, there is a long history of biological research in the
region [20], due to the poor performance of local economies,
marine research was never considered a top priority. This fact
is confirmed by the low percentage of Gross Domestic Product
(GDP) spending on Research [21]. Most countries Research
and Development (R&D) expenditure oscillates around 1% of
GDP. As a measure of comparison, these figures are more than
3% in Scandinavia or North America. Since scientific support
to fisheries management is largely depended on public research
funding, it seems that the difficulties associated with fund
raising for conducting research in the Mediterranean
manifested into poor data collection and very low levels of
application of science based management recommendations.

Good News

Conversely, there is also a bright side in this Mediterranean
fisheries storytelling. The most encouraging message is that the
state of knowledge on the fish stocks has improved rapidly and
the number of assessed stocks has increased from 20 in 2009,
up to almost 50 in the most recent assessments [9,22]. The
percentage of landings assessed has nearly doubled in recent
years, rising from about 20% in 2013 to around 45% in 2014
and 2015 [14]. Damalas et al. [8] have gone a step further and
explored the status of un-assessed stocks through the
application of Productivity Susceptibility Analysis (PSA),
increasing the total number of 'assessed' Mediterranean stocks
to 151.

Another encouraging signal is the uninterrupted reduction of
fishing effort, confirmed in the most recent assessments
[23,24]. Both the General Fisheries Commission for the
Mediterranean (GFCM), as well as the European Commission,
have pledged to control fleet capacity imposing -certain
restrictions, either through specific controls on effort [25] or
through multiannual guidance programmes targeting into a
structural adjustment of the EU fishing fleet. This structural
policy has been in force since 1983 and it includes fishing fleet
capacity ceiling, vessel decommissioning, effort reduction,
export to third countries and various social support [26].

From a socio-economic point of view, major economic
indicators show a recent recovering trend: revenues and GVA
generated by the fleet in 2015, as well as average labour wage,
showed significant improvement mostly attributed to higher
first sale prices and reduced fuel costs [14].

Another significant difference setting apart contemporary
Mediterranean fisheries from the earlier period, is how the past
lack of systematic data collection has given its place to a
standardized scheme, coupling fisheries dependent and
independent surveys, biological data collection and socio-
economic enquiries. The MEDITS bottom trawl survey from
the beginning of 1990s [27] and the more recent MEDIAS
pelagic acoustic survey since 2008 [28], corroborated the EU
Data Collection Regulation (DCR, EU Reg. 1543/2000)
enforced in all EU Mediterranean Member States since 2002.
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More recently, GFCM introduced its first comprehensive
framework for the collection and submission of fisheries-
related data (Data Collection Reference Framework-DCRF).
DCREF is considered instrumental in achieving more efficient
data collection in the whole Mediterranean region in a
standardized way, and providing the minimum set of data
needed to support fisheries management decision-making
processes [14].

Bluefin tuna, being the sole species managed under quotas in
the Mediterranean for more than a decade, is now considered a
success story approaching an historical high of stock status
[29]. More recently [30], a multi-annual recovery plan for
Mediterranean swordfish has been established, introducing a
Total Allowable Catch for 2017.

No news: the management conundrum.

Although the English King James I wrote in 1616 that 'No
news is better than evil news [31], the stagnant regulatory
scheme and sluggish decision making process in the
Mediterranean fisheries is actually bad news and serious reason
for concern.

Due to the multinational status of the Mediterranean waters, a
maze of management regulations is currently in place, varying
among neighbouring countries. GFCM has established a
system of numerous recommendations and resolutions to
which the member states are legally bound [32]. This legal
framework is subject to frequent revision. The GFCM scheme
focuses on three main issues: (1) Access regimes to fisheries
resources, (2) management of fishing Effort and (3)
management of fishing Capacity.

A more comprehensive and uniformly applied set of rules is
the one introduced by the Common Fisheries Policy (CFP) of
the European Union (EU) applying only in the northern
Mediterranean waters and its European bordering states. The
CFP is a set of rules for managing European fishing fleets and
for conserving fish stocks. Designed to manage a common
resource, it aspires to give all European fishing fleets equal
access to EU waters and fishing grounds and to allow
fishermen to compete fairly. The CFP was first introduced in
the 1970’s and went through successive updates, the most
recent of which took effect on 1 January 2014 (COM
1380/2013). Application of the EU Common Fishery Policy in
the Mediterranean waters is currently realized through
Regulation EC 1967/2006 or most widely known as the
“Mediterranean Regulation”. It has replaced the previous EC
1626/1994 Regulation. Its' 11 chapters, 32 articles and 6
annexes cover a wide variety of topics. In brief, given the
special characteristics and 'peculiarities' of the Mediterranean
Sea, an effort-regulating regime has been considered as the
most appropriate management strategy [13,33], which was in
line with the advice of most international fisheries agencies,
particularly the General Fishery Commission for the
Mediterranean. The EU CFP, through the ‘Mediterranean
regulation’, has given a privileged treatment to the
Mediterranean region. In a nutshell, instead of an output
control system (e.g. landing quotas, TACs), it considered that
input control through an effort-regulating regime is the most
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appropriate management strategy. Complementary to effort
control tools the management toolbox included also licensing
schemes, closed areas and technical measures. As a striking
example, since the 1980's the EU has introduced more than a
hundred technical measures regulations with the aim to tackle
the issue of low selectivity and the resulting discards [34] and
to make the situation worst, numerous derogations may apply
to these general or specific rules. The effectiveness of this
management approach was recently evaluated: 85% of
currently assessed Mediterranean stocks are considered
overexploited and an overall reduction of almost 50% in
fishing mortality is needed to reach sustainable levels of
harvesting [13,22,35].

Mediterranean fisheries have a notorious reputation as having
an inherent 'culture of non-compliance' largely ignoring rules
[36,37]. A recent study estimated unreported catch and
discards as high as 43% of total removals from 1950s to 2010
[38]. Moreover, the General Fisheries Commission for the
Mediterranean reviewing the status of logbook data collection
in Mediterranean EU countries. Coll et al. [39] concluded that
information in the logbooks suffers from falsification,
misreporting, incompleteness and ineligibility. This results into
damaging marine resources, giving merit to illegal practices,
belittling the image of control authorities, causing reputational
damage to the fishing community, and most of all penalising
fishers who play by the rules by giving an unfair advantage to
those who ignore rules. It is documented that compliance in
European fisheries is worst when fishers have no faith in the
science underpinning management decisions and particularly
when catches are plummeting [40,41].

It must be admitted that the true level of catches (landings and
discards) for Mediterranean fisheries is currently unknown.
Regulation (EC) No. 1224/2009 requires that “Masters of
Community fishing vessels of 10 metres’ length overall or
more, shall keep a fishing logbook of their operations,
indicating specifically all quantities of each species caught and
kept on board above 50 kg of live-weight equivalent". This
practically excludes the Mediterranean fleet from the
obligation to keep an official logbook. A typical Mediterranean
vessel (>80% less than 12 m of length — classified under
small scale coastal fisheries) will rarely make a daily catch of
50 kg per species. STECF [42] identified that EU logbook
records reported a minor 0.06% of the actual amount estimated
from scientific observer trips.

Current levels of control and enforcement are insufficient to
confront fleets with a large number of vessels; likelihood of
facing an inspection is extremely low (e.g. for reasons related
to discarding, this probability is as low as one inspection every
four years for the average Greek vessel [43].Wallis and Flaaten
calculated Monitoring Control and Surveillance (MCS) costs
as a fraction of revenues in the EU fisheries (on average 6%).
Germany, Sweden and Ireland displayed values above 20%,
while Mediterranean countries exhibited very low values,
apparently investing little in regulation enforcement (France
10%, Greece 9%, Italy 4%, Spain 1%). Recent economic crisis
seems to amplify the problem due to reduced funds for efforts
related to conservation of marine resources and the fight
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against illegal fishing [19]. Absence of multilaterally agreed
Exclusive Economic Zones (EEZ) in the Mediterranean could
be considered as an obstacle in the way of efficient monitoring
and control. However, the small sized, limited capacity
Mediterranean fleet has a very low likelihood of exerting its
activities beyond territorial waters. Nevertheless, a recent
feasibility study on the costs and benefits of EEZs in the
Mediterranean [44] concluded that besides Italy, most
countries' fisheries will be influenced positively, with
monitoring, control and surveillance costs significantly
reduced.

Political agendas (e.g. stakeholder pressure, lobbying,
corruption), are not to be left out of the equation. Some small
scale fishers' organizations have recently expressed their
'discomfort' on the legal framework establishing fish producers
organisations, talking openly of 'Fishy Business' [45] 50 kg per
species [42]. In another case, certain EU Mediterranean
fisheries, requesting derogations from the obligation to land all
catches through Joint Recommendations (JRs), were
surprisingly granted the right to do so. Despite the fact that the
competent authority (STECF) for reviewing the Mediterranean
JRs concluded that none of them can be assessed, due to lack
of information regarding the volumes of landings and discards,
the European Commission not only adopted the discard
management plans, but went a step further officially promoting
in an online newsletter that they were assessed by the STECF
"to ensure that they meet the CFP's high sustainability
standards" [37].

It seems that the impacts of Mediterranean fisheries on fish
stocks and marine ecosystems need to be reassessed based on
new approaches, either shifting towards simple catch-based
management or the more elaborate ecosystem based
management. However, the ultimate goal should be to change
the mind set of fishers and motivate them to produce the right
type of seafood without exposing themselves to bad practices
and exposing the ecosystem to unsustainable exploitation.
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