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Foreword

The MedPAN, Network of Managers of Marine Protected Areas in the Mediterranean,
created in 1990, regained momentum in 2003 at the initiative of the Port-Cros National Park
and WWEF France, the network’s present coordinator. Its aim is to facilitate contact and
exchange of experience between managers of Mediterranean marine and coastal protected
areas, to contribute to the training of managers and to foster and support concrete,
development, management or awareness building actions in a protected area or in a group
of protected areas. Furthermore, at its level of competence, it supports the development of
marine and coastal protected areas in the Mediterranean.

In 2006, the need for a thorough assessment of all the Mediterranean MPAs became
apparent, in order to determine their number, the surface areas they cover and the features
of their management. The survey presented here, ensuing from cooperation between
the MedPAN network, WWF-France and the IUCN, is therefore the first of its kind in the
Mediterranean and is the outcome of two years of efforts to collect, analyse and publish the
data. The study is based on questionnaires sent to MPA managers and the MedPAN network’s
standing amongst Mediterranean MPA managers ensured a high rate of response.

The conclusions reached are plain: the present system of Mediterranean marine
protected areas is not representative and the objectives set by the Biodiversity Convention
for 2012 will most likely not be attained. The management effectiveness of Mediterranean
marine protected areas must be improved. Furthermore, marine protected areas are
threatened by substantial external pressures at local, regional and global levels.

What can be done to reverse the trend? New marine protected areas must be
established particularly to protect the habitats that are not represented in the present network,
notably, in the high seas and in the deep seas. In the coastal zone, where most of the present
protection is focussed, countries of the southern and eastern Mediterranean should in future
be better represented. In European countries, the strengthening of the Natura 2000 network
in the sea constitutes a priority. In terms of management effectiveness, the development
of management plans should be generalized to all MPAs and support should be provided
to the most fragile MPAs in terms of governance, financial resources, training, technical
and material support (diving equipment, buoying, geographic information systems, etc.
Monitoring the network’s development should also be reinforced on the regional level through
the establishment of a single database and the improved use of IUCN categories. In order to
encourage recognition of the marine environment by states and the public at large, managers
and competent institutions should be encouraged to apply for international recognition of
MPAs (SPAMI labels, ‘Man and the Biosphere”, etc.). Finally, regional initiatives must be
implemented to control the pressures applied on marine protected areas, for instance with
regard to the prevention and monitoring of introduced species.

| Status of Marine Protected Areas in the Mediterranean Sea



The mission of the MedPAN network’s permanent secretariat, which should be
established by the end of 2008, will be to pursue these objectives. This it will do in partnership
with the regional actors that have long been active in this field, the Regional Activity Centre
for Specially Protected Areas, WWF and IUCN, the ACCOBAMS agreement, the GFCM and
the scientific community.

Bernard CRESSENS
Conservation Director, WWF-France

Foreword |
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Foreword

It would make no sense to transform the Taj Mahal into a toxic dump, to build a
shopping mall on top of Athens’ acropolis, or to mow down all the wildlife in the Serengeti
plains to make pet food. So why are humans not so wise also with the Mediterranean?
There is probably no sea on Earth where the combination of unique and universally
recognised natural and cultural values characterising the Mediterranean must coexist
with extraordinarily intense and pervasive human pressures, which increasingly threaten
to send all those values into oblivion. One would imagine that humanity is fully alert and
mobilised to address such threats, to find solutions to conflicts, and to ensure that the
Mediterranean’s unique features are not lost. Undeniably this is happening, however
actions are half-hearted and results still frustratingly meagre. In spite of commitments,
habitats continue to degrade year after year, and charismatic species disappear under our
very eyes. Success stories hardly come to mind. The loss is environmental and cultural,
but economic as well. We shouldn’t forget that the Mediterranean is one of the world’s
most coveted tourist destinations.

Marine protected areas (MPAs) have gained world recognition as effective tools
to protect the marine environment, and are much in favour in the Mediterranean, where
about a hundred of them have been declared during the recent decades to grant special
protection to sites perceived to contain the most valuable marine habitats and species.
Embattled by the complexities of saving their sea as a whole, the Mediterranean nations
have resolved to carve out their remaining crown’s jewels from the marine wasteland, and
struggle to conserve them through MPA designations.

However, even within the narrow limits of such triaging strategy, much progress
remains to be done. Problems concern the designation process as well as management
issues. With the sole exception of the Pelagos Sanctuary, all Mediterranean MPAs are
coastal, and no true deep-sea MPAs exist. Worse still, about three quarters of them are
located along the basin’s northern shore, highlighting the lack of MPAs declared in the
southern and eastern countries, thus depriving unique habitats and species of much needed
protection. Mediterranean MPAs all work as separate entities, and no functional network
has appeared yet on the horizon. More than half of the region’s MPAs have not adopted
a management plan - many of them because a management body was never appointed.
This means that more than half of the Mediterranean MPAs could be considered paper
parks, significantly downsizing the firepower of the region’s conservation arsenal. Most
importantly, effective marine conservation throughout the Mediterranean is still constrained
by crippling heterogeneities in the region’s governance, institutional structures, wealth
distribution, social capital, and the knowledge environment.

There is, however, reason to cheer up in spite of such a grim scenario: solutions to
the problems which have so far marred Mediterranean MPAs are clear and within reach,
providing that political action follows political commitment. First, a proper assessment
of knowledge strengths and needs should be undertaken for the entire basin. Second,
new MPAs should be established to supplement existing ones, to create geographically
and ecologically balanced networks targeting valuable habitats representing the different
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Mediterranean ecoregions. Third, existing MPAs must be made to work properly by
addressing issues related to their governance (e.g., by improving MPAs’ legal status
and institutional infrastructure where needed) and management (e.g., by supporting the
endowment of MPAs with adequate management bodies and structures, management
plans, and means of implementation). To achieve this result, partnerships among all the
players in the field — including governmental and non-governmental organisations — should
be strengthened, roles assigned, and consensus built.

A fundamental prerequisite to such effort is the creation of a baseline to measure
progress, and herein lies the great value of “Status of Marine Protected Areas in the
Mediterranean Sea” by IUCN and WWF/MedPAN. Equally important, this report is the
distillation of the collective effort of a very large number of organisations and individuals
who share a strong commitment to conserve the Mediterranean natural and cultural heritage
through the establishment of MPAs. The appearance of the IUCN-WWF/MedPAN report
bodes well to Mediterranean conservation. Let’s not miss this wonderful opportunity.

Giuseppe Notarbartolo di Sciara
Regional Coordinator, IUCN WCPA-Marine Mediterranean & Black Sea Region

Foreword |
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The Mediterranean Sea, a global
biodiversity hot spot under human
pressure

The Mediterranean Sea is an important
ecological area for the unique diversity of
life hosted in its waters, the high number of
endemic species,, and critical areas for the
reproduction of pelagic species. Forexample,
the Mediterranean encompasses the main
spawning grounds of the Atlantic bluefin tuna,
unique breeding areas ofthe great white shark,
and seaturtles such as loggerhead and green
turtles regularly nest along the eastern shores.
Areas of high oceanographic productivity
host a particularly rich cetacean fauna, the
eastern part of the Mediterranean is one of
the last refuges for the Ciritically Endangered
Mediterranean monk seal.  Furthermore,
keystone species and critical areas such as
seagrass and coralligenous assemblages are
found along shallow coasts, while deep sea
waters support unique and sensitive fauna .
This natural heritage has deeply influenced
the development of many different human
populations, transforming this basin in a rich
and heterogeneous mosaic of cultures.

Over thousands of years, the Mediterranean
region has sustained human development,
settlement, commerce and resource
exploitationandthe seaisthusrepresentative
of extreme conditions, resulting from this
persistent historical impact. In the recent
decades, human pressure has intensified
and fishing, pollution, tourism, and coastal
development are recognised as the main
drivers of biodiversity changes, along with
the exacerbating effects of climate change.

Marine protected areas: a tool to
manage and protect species, habitats,
and ecosystems

These human threats must be mitigated
if current trends of biodiversity loss

are to be reversed. The vision of the
Barcelona Convention is one of healthy
ecosystems, populations and economies
founded on conservation and sustainable
use. Ecological networks of effective
marine protected areas (MPAs) are the
cornerstone of any strategy for achieving
this vision. In several conventions and
treaties?, countries committed to reinforce
the efforts to protect Mediterranean
biodiversity.

MPAs are effective tools for providing
lasting protection, enabling restoration and
ensuring careful use of this natural heritage.
If they protect sensitive environments and
threatened species, they also contribute
to increasing the productivity of fishing
areas, regulating the different uses of the
sea, fostering sustainable tourism and
creating new job-generating activities. A
step beyond creating individual MPAs is
to establish o a network of MPAs. Through
interconnections and interdependencies,
individual MPAs of this network contribute
positively to each other’s integrity by
decreasing overall vulnerability.

About this survey

This work is a collaborative effort of
IUCN, WWF and MedPAN3, to present
the first evaluation of the status of marine
conservation in the Mediterranean.

The main aim of the present survey
was to provide an updated baseline to
assess progress towards developing an
ecologically representative and coherent
network of MPAs in the Mediterranean
Sea. Specifically, results of this survey
were used to measure Mediterranean
progress towards the targets of the
Convention for Biological Diversity.
These results are presented four years
prior to the 2012 deadline to establish

2 Convention on Biological Diversity, Convention for the protection of the Mediterranean Sea against pollution
(Barcelona Convention), UN World Summit on Sustainable Development

3 International Union for Conservation of Nature (IUCN), World Wide Fund for Nature (WWF), and the Network of
Managers of Marine Protected Areas in the Mediterranean (MedPAN).
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representative, comprehensive and
effectively managed MPA networks and
two years before the 2010 deadline to
protect 10% of global ecoregions. In
addition, the percentage of protection in
the Mediterranean region can be used
as an indicator to assess the progress in
meeting Millennium Development Goal 7:
Ensuring Environmental Sustainability.

The specific objectives of the study
included:

» Updating information regarding the
quantity, type and distribution of
Mediterranean MPAs and making
this information available online

through the MedPAN database
http://www.medpan.org.

» Assessing the following
characteristics of Mediterranean
MPAs:

e General data and features;

e Habitats and species currently
underprotectionandconservation
status of key ones;

e Main threats of Mediterranean
MPAs;

o Strengths and weaknesses of
management as well as level of
capacity/effectiveness of the MPA .

The survey was carried out with the
support of the UNEP Regional Activity

Centre for Specially Protected Areas
(RAC/SPA), the arm of the Mediterranean
Action Plan regarding Mediterranean
protection. It is offered as a resource to
MPA managers, institutions, scientists
and decision-makers, but also the general
public to know better the work done in the
region on marine conservation. It has been
prepared over 2007 and 2008, and reflects
the progress made up to September 2007
in the Mediterranean.

This study is innovative in several aspects.
It is the first survey of Mediterranean
MPAs that includes a review of the
management characteristics that is
based on data collection through a
questionnaire. It involved the participation
of MPA management bodies and agencies
from 18 of 21 countries bordering the
Mediterranean. This has been made
possible due to the networking activities
of MedPAN, under the coordination of
WWEF, which has contributed to create
a community of MPA managers in the
Mediterranean, and to the scientific and
technical networks of IUCN. This report
provides quantitative and qualitative
information on MPAs, specifically for
understudied areas such as the eastern
and southern part of the basin. It also
develops a first list of MPAs based on a
set of criteria that were applied in a similar
manner to all Mediterranean countries.
Finally, we identified several challenges
towards the establishment a network in
the Mediterranean and discussed how
they can be overcome through strategic
MPA network planning and design.

An overview |
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Key findings

1. CBD target of protection of 10%
is not likely to be achieved in the
Mediterranean

Marine protected and managed areas in
the Mediterranean cover 97,410 km2 or
approximately 4% of the Mediterranean.
Excluding the Pelagos Sanctuary (87,500
km?), the area covered by coastal MPAs
amounts to only 9,910 km?, which is 0.4%
of the total surface of the Mediterranean
Sea. Cumulative no-take area that has
been reported is 202 km?, or 0.01% of the
total surface of the Mediterranean.

2. The current Mediterranean MPA
system is not representative or
coherent

AllMPAs arelocatedin coastal watersunder
national jurisdiction, with the exception of
the Pelagos Sanctuary, the only high-sea
MPA to date in the Mediterranean. MPAs
are mostly located in the northern shore
of the Mediterranean with the exception
of a few sites in Algeria, Morocco, and
Tunisia, Israel, Lebanon and Syria. Results
revealed disparities in MPA distribution
where major Mediterranean Sea habitats
and biomes are not included in and where
spacing between protected sites may be
too wide to ensure larval exchange of most
marine organisms amongst the network of
protected sites.

3. Management in Mediterranean
MPAs needs to be more effective

Results showed that management is still
not adequate in approximately half of the
MPAs of the region. Some of the reasons
behind this include lack of a management
plan, information on natural resources,
enforcement and surveillance, human and
financialresources,facilitiesandequipments
such as boats, visitor centres, and diving
equipment. In addition, ecological and
socioeconomic monitoring is not common
practice in the Mediterranean.

Specifically, implementation of MPAs
should be progressed in the southern
and northeastern Mediterranean. Results
from these areas revealed major needs
and challenges related to management
capacity. Some did not have any staff and
were insufficiently equipped, indicating low
capacity and potential formanagement. On
the other hand, northwestern MPAs were
very heterogeneous. Many of them were
excellent cases of management and can
be considered MPA case studies for best
practice, while others can be defined as
paper parks. Results of this survey confirm
the trends observed for extensively studied
MPAs of the northwestern Mediterranean
and for other regions of the world, where
the level of success and MPA continuity
depends on the quantity and quality of the
management team and their opportunity
to work in adequate conditions.

4. Perceived status of habitats and
species within the MPAs

Data on status of habitats and species
under protection and management
suggests that ecological information was
not easily accessible for many MPAs.
However, a high proportion of managers
perceived negative trends in key habitats,
such as seagrass beds and coralligenous
communities, and critical areas such as
fish spawning aggregations and feeding
grounds. The only notable population
increase was reported for the dusky
grouper, Epinephelus marginatus and
the brown meagre, Sciaena umbra. On
the contrary, the Mediterranean lobster,
Palinurus elephas and the red coral,
Corallium rubrum were reported by
managers to have shown a considerable
decrease.

5. Local, regional, and global pressures
threatening Mediterranean MPAs

Mediterranean MPAs are affected by
multiple anthropogenic threats from
the associated and adjacent land and
marine waters that might influence their
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effectiveness. More than half of MPAs
were affected by anchoring, invasive
plants, overfishing, noise pollution, solid
waste, oil or diesel degassing or oil spill,
plant/animal composition changes caused
by climate change and urbanization or
artificial construction. MPAs are also
facing the threat of introduced and invasive
species . In particular, Caulerpa racemosa
and Asparagopsis armata were the most
frequently reported invasive algae in
Mediterranean MPAs.

Recommendations

This report aims to contribute to
conservation actions: it helps in clearly
identifying what and where priorities of
action are needed to effectively address
the issues and protect Mediterranean
biodiversity and ecosystems. It also
proposes recommendations to build a
more regionally and structured effort to
establish an MPA network.

Towards the development of a
coherent network of MPAs in the
Mediterranean

Establishing new MPAs to supplement
existing ones is critical so as to create a
geographically and ecologically balanced
network. This requires identifying a
subset of priority areas for conservation
in the Mediterranean through a
hierarchical approach ( cascading from
ecoregions, to priority conservation
areas, to ecologically critical habitats,
to key species areas). It will also be
necessary to provide the political effort

to drive this process and to move MPAs
higher in the conservation agenda.
Resource distribution, governance and
legal frameworks, capacity building, and
scientific and technical exchange should
be improved to support countries in
achieving their conservation goals.

To improve management effectiveness

A network of MPAs would succeed if the
individual MPA will meet its conservation
objectives. To achieve this, Mediterranean
MPA need to have adequate management
bodies; make widespread use of
management plans and support their
implementation; perform detailed and
accurate natural resource inventory and
assess their geographical distribution;
assessmanagement effectiveness;provide
for human resources and training; explore
innovative financing mechanisms for
secure financial resources, equipment and
facilities; implement effective surveillance
combined with education and awareness-
raising programmes in areas where a need
is identified.

Tabarka Tunisia © Imene Meliane
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2.1 Background

Only in the last decade has there been
recognition that marine ecosystems
worldwide are suffering massive and
acute declines in biodiversity and
irreparable alterations to ecosystem
functions (Boersma and Parrish 1999,
Millennium Ecosystem Assessment 2005).
The capacity of oceans to recover from
global perturbations and, thus, to maintain
ecosystem goods and services is rapidly
weakening (Worm et al. 2006). Gilobal
changes, pollution, overfishing, introduced
species, and habitat degradation have
been identified as the principal causes of
marine biodiversity loss and thus priorities
for conservation intervention (Jackson et
al. 2001, Norse and Crowder 2005, Dulvy
et al. 2006).

The Mediterranean: a threatened Sea

The Mediterranean Sea and region has
undergone many environmental and
cultural changes as a result of extensive
human  activities  sustained over
thousands of years, including human
development, settlement, commerce,
and resource exploitation.  Currently,
there are 601 cities with a population
of more than 10,000 inhabitants along
the Mediterranean coasts (European

Environment Agency 2006). In addition,
the resident population of the coastal
regions is 143 million, with this figure
doubling during the summer months
as 175 million tourists a year visit
these shores (Blue Plan 2005). As a
consequence, the associated human
impact has altered original Mediterranean
landscapes and local cultural traditions
resulting in many marine species being
listed as endangered (IUCN 2007).

Pollution is one of the greatest problems
in this semi-enclosed sea. Limited flow
with adjacent Atlantic waters permits
a complete exchange of water only
once every seventy years. Hazardous
waste substances discharged by the 21
Mediterranean countries can circulate for
years (IUCN 2008a). Evidence of pollution
due to industrial and agricultural waste,
heavy metals, and persistent organic and
solid material can be found in all trophic
levels of marine organisms. For instance,
250,000 tonnes of oil are regularly
discharged during shipping operations,
accidents, and routine discharges
(European Environment Agency 2006).
The effects of such hydrocarbons are
detectable in the short- to long-term
and their impact can range from genetic
alteration to direct poisoning of marine
organisms (Galil 2006).

Oil spill in El Estrecho Natural Park, Spain © El Estrecho Natural Park

| Status of Marine Protected Areas in the Mediterranean Sea



In the last century, fishing has rapidly
increased in the Mediterranean (Zenetos
et al. 2002), transforming almost
completely this once artisanal activity into
the unsustainable industrial exploitation of
natural resources (Gofi et al. 2000). The
majority of Mediterranean commercial
fish stocks are over-exploited (Farrugio
et al. 1993, FAO 2006). Overexploitation
implies a change in the structure of the
populations, with small size dominance,
loss of biomass and decrease in fecundity
and recruitment (Murawsky 2000). Atlantic
bluefin tuna, Thunnus thynnus, has been
exploited in the Mediterranean Sea for
thousands of years during its spawning
migration into this enclosed sea. Only in
more recent decades have these stocks
have become heavily overfished, due in
part to overcapacity of the current fishing
fleet (Fromentin and Powers 2005). Several
species of shrimp, Aristeus antennatus
and Parapenaeus longirostris, mullet,
Mullus surmuletus, and sardine, Sardina
pilchardus, have been declared fully
exploited locally (FAO 2006). lllegal and
destructive harvesting has caused serious
declines in characteristic Mediterranean
species such as the red coral Corallium
rubrum (Santangelo 1993, UNEP/MAP/
RAC/SPA 2007) or the depletion of rocky
shore as in the harvesting of the date-
mussels Lithophaga lithophaga (Fanelli et
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Incidental by-catch of sperm whale © TUDAV

al. 1994). Furthermore, negative effects
of fishing are not only limited to targeted
species. Significant impacts to demersal
communities are caused by habitat-
destructive trawling gear. Other fishing
gear such as longlines and driftnets result
significant in the incidental by-catch of
turtle, sharks, and cetacean (for a review,
see Tudela 2004, Tudela et al. 2005).
Sixty percent of Mediterranean cetaceans
and 40% of shark and ray species are
threatened with extinction (Reeves and
Notarbartolo di Sciara 2006, Cavanagh
and Gibson 2007). Lastly, the depletion
of top predators in the Mediterranean
Sea (such as monk seals, sharks, tunas,
swordfish and grouper) is thought to have
contributed directly to cascade effects in
trophic food webs, altering the ecology
of many areas of the Mediterranean (Sala
2004).

Climate change is recognised as one of the
greatest threats to the world and has been
largely attributed to the rapid increase
in greenhouse gases (CO, being one of
the most significant contributors) in the
last three to five decades. The effects of
climate change can be seen on all scales
of marine ecosystem processes. The
predicted consequences on the world’s
oceans include seawater acidification and
warming, sea level rise due to melting

—
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polar ice caps, and the alteration of air
and water currents. In the Mediterranean
Sea, effects of global warming seem to be
linked with the constant increase in sea
surface temperature (SST) recorded from
the 1980s (Bethoux et al. 1998, 1990,
Lelieveld 2002) and also in deeper waters
(Diaz-Almela et al. 2007). There are
various ecological consequences of these
climate changes. Species composition
— and therefore ultimately ecosystems
— may change through space and time
as warmer-water species distribution
ranges expand and colder-water species
ranges shrink (Occhipinti-Ambrogi and
Savini 2003). An unusual mass mortality
event of the red coral C. rubrum in the
north-western Mediterranean was also
attributed to a severe temperature anomaly
(Garrabou et al. 2001). In addition, the
projected increasing atmospheric CO,
may reduce ocean pH (ocean acidification)
and carbonate ion concentrations (Bates
et al. 2008). This process is expected to
affect marine organisms, such as cold-
water corals, coralline algae, sea urchins
and plankton, which depend on calcium or
aragonite to build their shells or skeletons,
and in turn, provide essential fish habitat
or important food sources to higher
trophic level predators (Orr et al. 2005,
Hall-Spencer et al. 2008).

The physical loss of characteristic habitats
of the Mediterranean is one of the most
visible consequences of human pressure.

e LiEREELARNES

Coastal urbanisation Mar Menor, Spain © Gomei N.

The abundance and distribution of
seagrass meadows, critical habitat for the
refuge, reproduction and feeding of 25%
of Mediterranean flora and fauna species
(Delbaere 1998), has drastically declined
due to bottom trawling, coastal physical
modifications, and pollution. Densities
of the most common species, Posidonia
oceanica, have decreased by up to
50% compared to original distributions
(Airoldi and Beck 2007). Likewise,
fragile ecosystems such as coralligenous
communities are highly impacted by global
warming, pollution, trawling and SCUBA
diving (UNEP/MAP/RAC/SPA 1999, 2003b,
Ballesteros 2006). This highly diverse and
heterogeneous biocenosis is inhabited by
unique species of sponges, gorgonians,
corals, bryozoans and tunicates. In
addition, submarine canyons, cold seeps,
cold-water coral reefs, seamounts and
brine pools are threatened by uncontrolled
bottom trawling fishing (Cartes et al. 2004).
Coastal areas have been subjected to
drastic alterations in the last few decades.
As a consequence, natural environments
are being replaced with artificial
constructions for urbanization, tourism
and other economic activities. This trend
can be seen both in the northern more
developed Mediterranean coast and in the
southern Mediterranean where tourism is
expected to grow at an unprecedented
pace in the next decade. Predictions are
that 50% of the Mediterranean coasts
may be completely transformed as a
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continuous metropolis with an irreversible
modification of coastal environment and
associated ecological processes (Blue
Plan 2005).

The introduction of non-indigenous
species is emerging as one of most
important ecological and economic threats
to the Mediterranean Sea. The principal
vectors of species introductions into the
Mediterranean are the waterways of the
Suez Canal (leading to Red Sea species
migration), hull fouling, and ballast water
associated with shipping, and aquaculture
(Flagella and Abdulla 2005). Currently,
99 fishes, 63 crustaceans, 137 molluscs,
and nine macrophytes have been listed
that are considered non-native to the
Mediterranean (CIESM 2002a, 2002b,
2004, Boudouresque and Verlaque 2002).
The impacts of introductions are ecologic,
economic and social, and are visible in
many Mediterranean areas where they have
outcompeted native species, becoming
invasive species (CIESM 2002c). Notorious
examples are the invasion of two species
of green algae of the genus Caulerpa which
outcompete seagrass species (Galil 2007),
or the jellyfish and algal blooms which
affect fishery, aquaculture and tourist
activities (Galil 2000, Streftaris and Zenetos
2006). The rate and success of species
invasions can be exacerbated by the level
of degradation of habitats and the impact
of aliens can also be greater (Galil 2000,
Occhipinti-Ambrogi and Savini 2003).

The Mediterranean Sea: a heritage to
conserve

In spite of all of this historical abuse,
Shi and collaborators (2005) identified
the Mediterranean Sea as a biodiversity
hotspot for the unique diversity of life
hosted in its waters. The threats that
have been mentioned must be mitigated if
current trends in biodiversity loss are to be
reversed. Compared to other regions of the
world, and considering its small dimension
(less than 1% of the world’s ocean area,
Farrugio et al. 1993), the Mediterranean

is one of the world’s conservation priority
areas for its high number of threatened and
endemic species; for its biodiversity that
greatly changes among numerous different
ecosystems; and also for the escalating
human pressure over the centuries (Myers
et al. 2000, Mittermeier 2004, Shi et al.
2005).

The current species complexity of the
Mediterranean Sea is the result of the
combined effect of different geological
events. It is hypothesized that only
a small number of species survived
the Messinian episode (circa 5 million
years ago) when the Mediterranean
basin sealed and almost completely
desiccated. Subsequently, marine
organisms re-colonised the region from
the Atlantic Ocean. Alternating warm
and ice ages of the Quaternary resulted
in species immigration from the tropical
waters (during the warm ages) and
boreal waters (during the ice ages) of the
Atlantic. Recently, Indo-pacific species
have entered from the Red Sea through
the Suez Canal (1869). Consequently,
many different species have colonized
the different geographical, seasonal and
deep niches (Bianchi and Morri 2000,
Boero 2003). Furthermore, the submarine
relief of the Sicily Channel creates two
different basins where the deep-sea fauna
evolved independently (Cartes 2004). In
the Mediterranean around 12,000 species
were recorded (8,000 animals, 1,500
macrophytes, and 2,500 other taxonomic
groups) of which 25-30% endemic to the
Mediterranean (Bianchi and Morri 2000,
Boudouresque 2004, Briand and Giuliano
2007, Bianchi 2007). Although species
richness is lower than in tropical seas, the
topology and structure of Mediterranean
food webs are comparable in their
complexity (Sala 2004). This complexity
is reflected in a recent biogeographical
classification which identifies seven
marine ecoregions in the Mediterranean
Sea according to unique ecological and
physical characteristics of the coastal
and shelf areas (Spalding et al. 2007).
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The unique biodiversity of the
Mediterranean Sea includes a number
of protected, rare, and key species that
have been globally or regionally classified
as threatened or under risk of extinction
(Abdulla et al. in press). Examples of
distribution and information of significant
species include the following:

= The Mediterranean encompasses
the main spawning grounds of
the Atlantic bluefin tuna, Thunnus
thynnus, in the Balearic archipelago,
southern Tyrrhenian Sea, Levantine
Sea and south Turkey (Medina et al.
2007, Fromentin and Powers 2005).

= About 2-3,000 loggerhead, Caretta
caretta, and 350 green turtles,
Chelonia mydas, regularly annually
nest in the Mediterranean (Broderick
et al. 2002). The coasts of Turkey,
Greece, Cyprus and Libya are the
most important nesting areas for C.
caretta, with few sites in the western
Mediterranean; whereas C. mydas
nest almost exclusively in the Easter
Mediterranean, mainly in Turkey
and Cyprus (Margaritoulis 2003,
Canbolat 2004).

= The great white shark, Carcharodon
carcharias, a species listed in the
Barcelona and Bern Convention
and classified Endangered in the
Mediterranean by the IUCN Species
Survival Commission, has unique
breeding grounds in the Sicilian
Channel waters (Tudela 2004,
Abdulla 2004).

Protection measures have allowed
the recovery of specific species close
to extinction such as the Audouin’s
gull, Larus audouinii, endemic to
the Mediterranean region, whose
breeding populations occur in the
western Mediterranean in coastal
/ island sites in Spain, Corsica and
Sardinia (UNEP/MAP/RAC/SPA,
2004).

The oceanographic features of the
Corso-Ligurian Basin result in an
area of high productivity that hosts a
particularly rich cetacean fauna such
as most (83500 individuals) of the
fin whale population Balaenoptera
physalus of the Mediterranean
(Notarbartolo di Sciara et al. 2003).

TheeasternpartoftheMediterranean,
especially the Aegean Sea, hosts
the majority of the small and heavily
fragmented population of the
Mediterranean monk seal Monachus
monachus (Dendrinos et al. 2007).
This mammalis classified as Critically
Endangered (the greatest danger of
extinction level) on the global IUCN
Red List. In the Mediterranean Sea,
only about 600 individuals remain
in remote areas (Gucu et al. 2004,
Dendrinos et al. 2007).

Seagrasses are the first biodiversity
hotspot of the Mediterranean;
between its leaves and rhizomes
in fact live, feed, reproduce and
hide a variety of invertebrates and
vertebrates (Gambi et al. 2006).

Monk Seal Monachus monachus in Foca, Turkey © SAD AFAG
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Caretta caretta, loggerhead turtle hatchling on the
Cirali beach. Mediterranean Sea, Turkey © WWF-
Canon / Michel GUNTHER

Flower of Posidonia oceanica, Natural Reserve of
the Straits of Bonifacio, France © E. Volto, O.E.C.

They are also keystone species
by providing oxygen and nutrient
production, coastal protection (Duffy
2006). Three seagrass species
can be found in its shallow waters:
Posidonia oceanica, endemic to the
Mediterranean, Cymodocea nodosa
and Zostera spp..

One of the most beautiful and
productive ecosystems of the
Mediterranean is the coralligenous
assemblage. It is made up of hard
corals and its age may range from
600 to 7000 years BP (Sartoretto
et al. 1996). This highly diverse
and heterogeneous biocenosis is
built by a high number of species
algae, sponges, gorgonians, corals,

bryozoans and tunicates and it is
dwelling community as many other
taxa such as crustacean, molluscs,
orfishes of every ages can live into its
complex structure (Ballesteros 2006,
UNEP/MAP/RAC/SPA 2003b).

Vermetid reefs are the mostimportant
biogenic constructions affecting
the spatial complexity of intertidal
Mediterranean shores, hosting a very
diverse community (Molinier and
Picard 1953). These biogenic reefs
are built by sessile gastropods, the
vermetids Dendropoma petraeum
and Vermetus triquetrus endemic to
the Mediterranean, and are mainly
concentrated in the eastern part of
the basin (Antonioli et al. 1999).

Coralligenous assemblage with Gobius auratus © Andrea Molinari
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2.2 Marine Protected Areas and
MPA Networks

Among complementary management
tools (i.e. pollution control, sustainable
exploitation and development), Marine
Protected Areas (MPAs) have been
advocated as the most effective
conservation and management tool to
cope with this unprecedented alteration of
marine ecosystems and mitigate its effects
(Lubchenco et al. 2003). Positive effects
of MPAs, provided the presence of areas
where all extractive activities are excluded,
have proven useful even beyond their
boundaries (for a review of MPA effects,
see Halpern and Warner 2002, Halpern
2003, Gell and Roberts 2003, PSICO
2007, Claudet et al. 2008). MPAs present
a last remaining refuge for threatened
species, prevent habitat damage and
allow the development of natural biological
communities. If effective, MPAs allow
the spillover of adults and juveniles that
can re-colonise adjacent areas, revitalize
depleted fish stocks or restore degraded
environments. Recovering a single key
species or habitat adds significantly to
overall productivity and stability of the
ecosystem and a healthy area is more able
to withstand stresses.

Several definitions of Marine Protected
Area have been formulated and applied in
different conservation and management
contexts (Annex 1). The international
definitions that have been used are:

= “Any area of intertidal or subtidal
terrain, together with its overlying
water and associated flora, fauna,
historical and cultural features,
which has been reserved by law or
other effective means to protect part
or all of the enclosed environment”.
(Resolution 17.38 of the IUCN
General Assembly, 1988, reaffirmed
in Resolution 19.46, 1994);

= “Any defined area within or adjacent
to the marine environment, together

with its overlying waters and
associated flora, fauna, and historical
and cultural features, which has
been reserved by legislation or other
effective means, including custom,
with the effect that its marine and/
or coastal biodiversity enjoys a
higher level of protection than its
surroundings”  (Convention  on
Biological Diversity, 2003).

= AIUCNdefinition willbe presented for
approval at the World Conservation
Congress, Barcelona  October
2008 and also apply to MPAs
“A clearly defined geographical
space, recognised, dedicated and
managed, through legal or other
effective means, to achieve the long-
term conservation of nature with
associated ecosystem services and
cultural values”.

In the Mediterranean, as well as at a
global level (Wood et al. 2008), the type
of protection applied within MPAs is very
diverse and reflects cultural and political
differences existing among the countries.
The majority have been classified as
multiple-use marine areas (Harmelin 2000,
Badalamenti et al. 2000, Francour et al.
2001). Multiple-use marine areas seek a
balance between biodiversity protection
and continued human use. Historically,
also in the Mediterranean, designation
was primarily driven by the presence of
charismatic species and unique features
or opportunity more than on a holistic
ecological approach (Francour et al. 2001,
Fraschetti et al. 2002, 2005). Establishing
a network of interconnected sites is a step
beyond the more traditional approach of
designMPAsassingleindependententities.
The creation of an ecological network of
effective MPAs is the fundamental basis for
strategies that aim to protect biodiversity of
a whole ecoregion and provide ecosystem
services for people inhabiting it (Airame et
al. 2003, Roberts et al. 2003, Meir et al.
2004, Rodrigues 2004, Agardy 2005). A
recent definition of a coherent network of
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MPAs is “a collection of individual marine
protected areas operating cooperatively
and synergistically, at various spatial
scales, and with a range of protection
levels, in order to fulfil ecological aims
more effectively and comprehensively than
individual sites could alone. The network
will also display social and economic
benefits, though the latter may only become
fully developed over long time frames as
ecosystems recover” (IUCN WCPA 2007).
Principle criteria that should underpin
the establishment of a coherent network
include: representativeness, effectiveness,
connectivity, replication, and adequate
size and shape of MPAs (see Annex 2 for
further description of these criteria). In the
present document, we refer to network
of MPA according with these criteria,
otherwise we refer to system of MPAs
as a term to describe “conglomeration
of individual MPAs or networks under a
strategically planned, and harmoniously
operated, multi-institutional framework”
(Notarbartolo di Sciara 2005).

2.3 Legal framework for the
establishment of a network of
MPAs in the Mediterranean

Designation and management of MPAs
and MPA networks in the Mediterranean is
driven by a range of international, regional,
and national obligations and initiatives.

The leading international legislation for
multilateral cooperation is the Convention
on Biological Diversity (CBD). All
Mediterranean countries ratified the CBD
and agreed on the law that compels them
to reduce the biodiversity loss. Then, the
CBD Programme of Work on Protected
Areas indicated the actions needed to
achieve these obligations. Under the
Convention, governments committed
to reach a target of protecting at least
10% of each ecoregion by 2010, and
establishing ecologically representative
networks of MPAs by 2012. Based on the
best available scientific knowledge, these
targets have been recognised worldwide
as instruments to promote the health of
the sea. The commitments of the CBD
were also reaffirmed under the UN World
Summit on Sustainable Development, the
IUCN V™ World Parks Congress, and the
Evian Summit of the G8 Group of Nations.
In addition, the Habitat and Bird Directives
are the legal framework of references
for European countries to establish an
ecological network of protected areas,
Natura 2000. In order to designate the
sites to be included in Natura 2000, the
European Directives were ratified at
national level. For further reading on the
relevant legislation and regional initiatives
that are used for MPAs and MPA networks,
please refer to Annex 3, which presents
the context for the Mediterranean Sea.

Sarpa salpa © Andrea Molinari
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Two types of indicators are important to
assess progress in meeting CBD 2010
targets: a) the level of protection, i.e. what
is the spatial extent and distribution of
marine protected areas; b) management
effectiveness, i.e. if protected areas are
achieving their conservation and / or
regulatory objectives (Chape et al. 2005).
The methodology used to assess these
two indicators includes two different
approaches. First, the identification of
existing MPAs was performed through a
review of existing data. Second, by means
of a questionnaire, a detailed survey was
developed to collect from MPA managers
preliminary data on spatial extension
and distribution of MPAs, habitats and
species under protection, threats, and
management effectiveness.

3.1 Identifying of existing MPAs

The geographical scope of the survey
encompasses the entire Mediterranean
Sea. From the perspective of the Law
of the Sea, this includes marine waters
under the national jurisdiction of the
riparian Mediterranean* countries as well
as international waters. From a worldwide
perspective, the Mediterranean is widely
considered as a coherent biogeographic
province. Thebiogeographicclassifications
by Spalding et al. (2007) were used in this
report. According to these classifications,
the marine seas of the world are classified
into 12 realms, 62 provinces, and 232
ecoregions. The Mediterranean Sea is
part of the Temperate Northern Atlantic
Realm; it is identified as a province and
includes seven ecoregions: Adriatic Sea,
Aegean Sea, Levantine Sea, Tunisia
Plateau / Gulf of Sidra, lonian Sea, Western
Mediterranean and Alboran Sea.

Information on Mediterranean MPAs are
scattered and not easily accessible. There
is no areference list agreed by international
organizations, NGOs, national institutions,

experts, MPA representatives as well as
users (Notarbartolo di Sciara 2005). This is
partially due to the lack of criteriathat would
allow georeferenced and standardised
listing of MPAs in areas under national or
international jurisdiction.

Criteria to identify MPAs for the survey

A list of MPAs in the Mediterranean was
published by MedPAN in 2005 and used
three criteria to identify MPAs: a legal basis
under its country’s law, regulation of the
uses at sea and a designated management
organization (Mabile and Piante 2005).
According to these criteria, 76 MPAs were
identified. For the current update, these
criteria were revised to also include areas
that are officially protected but do not yet
have a designated management authority.

Moreover, the lists of MPAs produced by
RAC/SPA have been taken into account
as reference list. RAC/SPA undertakes a
survey through national focal points with to
update the list of protected areas in each
Mediterranean country (latest update was
2007). It was possible to extract from this
survey a significant but non-exhaustive
list of Marine Protected Areas and marine
Natura 2000 sites in the Mediterranean.
Inconsistencies with the previous MedPAN
list included the following items:

= |n the absence of criteria for the
RAC/SPA list, reporting was not
standardised. For instance, some
European countries provided the
list of their marine Natura 2000 sites
while others did not do so;

= For unknown reasons, some
declared MPAs were not reported to
RAC/SPA,;

= The distinction between marine
and coastal areas was in several
cases unclear (and some countries

4 21 countries are concerned. They include : Albania, Algeria, Bosnia Herzegovina, Croatia, Cyprus, Egypt, France,
Greece, Israel, Italy, Lebanon, Libya, Malta, Monaco, Montenegro, Morocco, Slovenia, Spain, Syria, Tunisia and
Turkey, to which should be added Gibraltar (United Kingdom), and the Palestinian Territories.
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included coastal protected areas
whereas others did not);

= Some areas reportedin the RAC/SPA
survey were not officially declared
yet.

In order to apply IUCN or other
international definitions (see section 1.2)
at the regional scale, the definition needs
to be operationalised in a way that is
relevant to the area of study without losing
compatibility with the global definition.
Moreover, a number of constraints emerge
working with different countries, including
the availability and quantity of data,
different national legislations, difficulty in
accessing data and contact information
(language issues in particular) as well as
the time necessary to do the research.

For these reasons, specific operational
criteria were used to identify MPAs to be
contacted for the study. MPAs included in
the present survey were:

= All areas that include intertidal and
subtidal terrain, together with their
overlying waters and associated flora,
fauna, historical and cultural features,
which has been reserved by law to
protect part or all of the enclosed
environment. Protected Areas with
only strictly intertidal areas, lagoons,
and deltas without any strictly marine
parts were excluded from the present
list. The reasons of this temporary
exclusion consisted in the difficulties
encountered in identifying these sites
as they are not considered as MPAs in
many countries and therefore not listed
in most national MPA databases. In
addition, protected lagoons and deltas
without any strictly marine parts, were
not listed in this survey?;

» All MPAs with a legal basis (creation
decree or any other legal text, even
for areas that are designated for a

finite duration), while marine areas
managed without any legal protection
framework were not included;

= Fisheries management areas
that have an official objective of
biodiversity conservation beside
the management of fisheries
resources.

It is important to note that the criteria used
to draft the present list should not to be
considered as a definition of Mediterranean
MPAs.

Data sources

On the basis of these criteria, information
was collected from a number of public
documents and sources of information
such as:
a) Reports of international
organizations;
b) International databases (MedPAN
database, RAC/SPA list, MPA Global,

World Database on Protected
Areas);

c) National institutional reports and
databases;

d) Scientific literature;

e) Grey literature;

f) MPAs communication products (i.e.
flyers, web site, publications);

g) Internet websites;

h) Laws and other legal texts;

i) Maps.

For further details on the data sources that
were used, see Annex 5.

3.2 Survey and questionnaire
design

The questionnaire used in this survey was
based on similar questionnaires designed
to evaluate management effectiveness or
to develop databases of Protected Areas.
The main sources used were:

5  For further details on conservation tools and managed areas applied in the Mediterranean but not included in the

survey see Annex 4
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» Rapid Assessment and Prioritization
of Protected Areas Management,
originally designed for assessing
management effectiveness of PAs
in forests and it aims for broad-
level comparisons among many
Protected Areas (RAPPAM; Ervin
2003);

» “HowisyourMPAdoing?”,the widely
used publication for evaluating
MPA management (Pomeroy et al.
2004). In the questionnaire, only
those indicators relative to data
likely available in the MPAs of the
Mediterranean were included;

» EuropeannetworkofProtected Areas
Natura 2000 (European Commission
2006);

= The list of Specially Protected
Areas of Mediterranean Importance
(UNEP/MAP/RAC/SPA 2002);

» Regional directory of Mediterranean
Marine Protected Areas (Mabile and
Piante 2005);

» Global database of Marine Protected
Areas (Wood 2007).

The questionnaire was designed to survey
managers” perceptions of Mediterranean
MPAs. Managers were asked to fill the
questionnaire on the basis of the scientific
data available or on the basis of their
experience. In the absence of an official
management body, focal points of the
competent MPAs authority or scientist
working in the MPAs were asked to fill the
questionnaire (e.g., some MPAs of Israel,
Turkey, Slovenia, and Syria).

Forty-three questions, in six sections,
were included in the questionnaire.
Details of the questionnaire and the
questions that were used are available
in Annex 6. In the first three sections,
managers were asked general questions
regarding the features and regulation

of MPAs. These included questions
on contact details, legal status,
international recognition, government
publication in which the legal MPA
designation was published, designation
status, administration, management
body, consultative committee, surface
area, IUCN category, geographical and
spatial data (GIS), type of zoning and its
regulation, and objectives of the MPA.

The fourth section of the questionnaire
referred to threats affecting MPAs. We
asked respondents to describe the
intensity, frequency and probability of a
number of threats related to overfishing,
alienspecies, pollution, habitatdestruction,
and climate change.

In the fifth section, managers were asked
for information relating to the ecological
characteristics of MPAs. Questions provided
information about the different main
substrata, habitat and seascape (hereafter
referred to as “features”), and species. The
species included in the questionnaire were:

= Species listed in the Annex I
(Endangered or Threatened Species)
and Annex Il (species whose
exploitation is regulated, hereafter
referred to as “Exploited Species”) of
the Protocol concerning SPAMI (1999)

= Species previously assessed in
Mediterranean MPAs (hereafter
referred to as “Other relevant
species”; Mabile and Piante 2005).

= A list of 28 introduced species.
The list includes introduced
species previously assessed in
Mediterranean MPAs and other
introduced species common
recorded in the Mediterranean
(CIESM  2002a, 2002b, 2004,
Boudouresque and Verlaque 2002,
Mabile and Piante 2005).

Before the beginning of the survey, the
questionnaire was tested with six MPA
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managers. We asked them to assess
the appropriateness of the questions,
accessibility of the terminology used
and the time needed to complete the
questionnaire. The questionnaire was
then modified on the basis of their
feedback®. Questions were translated
into French, English, or ltalian. It was not
possible in this first edition of the survey
to translate the questionnaire in all the
native languages of the Mediterranean
countries.

A letter was sent by e-mail explaining
the aim of the initiative and inviting
participation. The invitation letter was
sent to MPAs managers, who were asked
to complete the questionnaire within
a period of three months (from May to
July 2007). A follow-up telephone call
explained the objectives of the survey,
and helped clarify certain issues to the
managers. The questionnaire was made
available online on the MedPAN website
and was sent as a Word document for
managers that did not have a consistent
or reliable Internet connection.

Results of the survey were presented
during the First Conference of the
Mediterranean Marine Protected Areas
Network (October 2007, on Porquerolles,
France), organised by MedPAN, the Port
Cros National Park and WWF France,
in partnership with the IUCN Centre for
Mediterranean Cooperation and UNEP
RAC/SPA. Participantsincludedmanagers
of Mediterranean MPAs, representatives
of Mediterranean governments, non-
governmental organisations, and
scientific experts from WCPA - Marine
(IUCN World Commission on Protected
Areas). Comments and feedback were
collected from the discussion and used
in the conclusion chapter of the present
report.

Questionnaireresponses canbeconsulted
in the online databases of Mediterranean
MPAs at: http://www.medpan.org.

3.3 Questionnaire response rate

The 90.4% of managers of the
Mediterranean MPAs were contacted to
participate at the survey (85 MPAs, see
below)’. Of these, 73% responded to
the questionnaire (62 questionnaires),
although not all responses were complete.
Additional information on general features
of MPAs (i.e. marine surface, date of
institution) was included in the analysis
by using verified data (see Section 3.1.2).
There was a significant difference in
response rates between MPA managers
that were partners of the MedPAN network
and non-partner managers®. Among the
20 MedPAN partners 95% did answer the
questionnaire. The response rate of non-
partners was 57.7%. Not surprisingly,
this shows that soliciting data is easier
when it is done in a familiar framework
that promotes a sense of ownership.

3.4 Analysis of data

Feedback from the questionnaire was
analysed utilising different statistical
methods. In most cases, responses were
analysed with a descriptive approach
based on the percentage frequencies.
Results have been thus summarised and
groups of MPAs compared according to
different criteria. In other cases, patterns
in the data were analysed with specific
statistical tests toinfer conclusions about
the MPAs of the Mediterranean based on
the MPA managers that responded to the
questionnaire. For a further description
of how data has been analysed, which
statistical methods have been applied,
and which criteria were adopted to group
MPAs, see Annex 8.

6 The whole questionnaire is reported in Annex 6.

7 Due to lack of viable contact information, the questionnaire could not be sent to nine MPAs. See Annex 9.

8 Chi?=15.78, p<0.0001.
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According to the criteria defined in Section
3.1.1, 94 MPAs exist in the Mediterranean
(as of August 2007). The full list of MPAs
is reported in Annex 8. MPAs were first
established in the Mediterranean in the
1960s°. Figure 1 shows the number of
MPAs established in the Mediterranean
between 1960 and 2007. The rate of
creation of new MPAs increased rapidly in
the beginning of 1990s.

Three main themes became evident
from the analysis of the responses of the
questionnaires. It is clear from the results of
this study that MPA designationis not evenly
spread throughout the Mediterranean Sea;
countries are far from achieving the 2010
or 2012 CBD target for marine protection;
management is generally not effective; and
MPAs are under multiple global, regional,
and local threats.
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4.1 CBD target of protection of
10% is not likely to be achieved
in the Mediterranean

Results of the survey suggest that the rate
of MPA designation and the overall area
of protected sites is too low to reach CBD
target of protecting at least 10% of the
Mediterranean Sea.

The marine protected and managed area
in the Mediterranean cover 97,410 km?2 or
approximately 4% of the Mediterranean™.
Excluding the Pelagos Sanctuary (87,500 km?),
the area covered by coastal MPAs amount to
only 9,910 km?2 ", which is 0.4% of the total
surface of the Mediterranean Sea™. This
figure includes multi-use areas as well as no-
take zones and reflects state legal protection
using MPAs but does not necessarily mean
management effectiveness (see below).
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Figure 1. Cumulative number of MPAs established in the Mediterranean between 1960 and 2007, including the
Pelagos Sanctuary and the three deep-sea sites of biodiversity interest of GFCM (three MPAs, for which we
had no data regarding their date of establishment, were not included in this graph).

9 Establishment of the Mljet National Park (Croatia) in 1960; establishment of the Port-Cros National Park (France) in

1964.

10 This percentage is slightly overestimated since the calculation takes in account the fact that the Pelagos Sanctuary

includes coastal MPAs (2% of the Pelagos area).

11 This figure refers to the marine areas of the 89 MPAs which data are available.
12 The total area of the Mediterranean Sea is: 2,510,000 km?2 (Blue Plan 2005).
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Figure 2. Distribution of Mediterranean MPAs. Relative size of each MPA is shown according to different class
sizes. Different colours represent different countries.

If we consider specifically no-take areas,
respondents from 41 MPAs reported the
use of and spatial extent of no-take areas
within the MPA, while this information is not
available forthe other 53 MPAs. Cumulative
no-take area that has been reported is 202
kmz2, or 0.01% of the total surface of the
Mediterranean Sea or 2.2% of the total
surface of the 41 MPAs. All no-take areas
are located within national jurisdictions.
The average area of no-take zones of MPAs
in coastal waters is 5.4 km=.

4.2 The current Mediterranean
MPA system is not
representative or coherent

Results revealed incoherence in the
MPAs distribution as examples of all
Mediterranean Sea habitats and biomes
are not represented inside MPA, and
spacing among them is too wide to
provide larval exchange for most marine
organisms.

Existing MPAs are not completely
representative of Mediterranean
habitats

AlIMPAs are locatedin coastalwatersunder
national jurisdiction, with the exception of
the Pelagos Sanctuary, the only high-sea
MPA to date in the Mediterranean. As
shown in the map of Figure 2, MPAs are
mostly located in the northern shore of the
Mediterranean. In 2007, the distribution of
MPAsalongthe Mediterraneancoastshows
stark differences between ecoregions
and between countries. Here we use the
Spalding et al. (2007) ecoregions as a
reference to assess comprehensiveness
of MPA in the Mediterranean Sea. The
greatest number of Mediterranean MPAs,
40 MPAs (42.5%), is found in the Western
Mediterranean and the rest are equally
distributed among the other ecoregions
(Fig. 2, 3A). The Aegean Sea is the
ecoregion with the largest surface under
protection or management (4,013 km?;
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Figure 3. Relative number (A) and surface area (km2;
B) of the Mediterranean MPAs according to the
ecoregions classification by Spalding et al. (2007;
C; Adriatic Sea (1), Aegean Sea (2), Levantine Sea
(3), Tunisia Plateau / Gulf of Sidra (4), lonian Sea
(5), Western Mediterranean (6), and Alboran Sea
(7). The Pelagos Sanctuary was excluded from the
analysis of the surface area.

- L

40%) due to a particularly large MPA',
In contrast, the Tunisian Plateau / Gulf of
Sidra ecoregion has no MPA and only one
percent of the Levantine Sea is protect
(Fig. 2, 3). The Western Mediterranean
and Aegean Sea account for 76% (7,688
km?) of the protected marine surface of
the Mediterranean. It is important to note
that, although the Western Mediterranean
and Aegean Sea ecoregions each have
around 40% protection, many of the
deepwater habitats are underrepresented
because MPA are primarily coastal.

The current system of MPA is not
representative of the diversity of the
ecosystems of the basin as some
ecoregions are very poorly represented.
Mediterranean habitats and critical areas
were adequately represented only by
MPAs from the Western Mediterranean
ecoregion (Fig. 4). For example, 62% of
MPAs include “feeding grounds for key
species within their borders”, and 78%
is currently protecting “fish spawning
aggregations”. However, more than half
of these MPAs are from the Western
Mediterranean and none from the
Aegean Sea (Fig. 4). The same pattern is
shown by the analysis of other habitats
reported by a high number of MPAs such
as “seagrass beds” (present in 84% of
MPAs) and “coralligenous assemblages”
(in 73% of MPAs). These habitats are
not reported by MPAs from both Aegean
and Levantine Sea (Fig. 4). Only lagoons
are equally represented in MPAs from
all ecoregions (Fig. 4). Moreover, few
MPAs (11%) reported high sea features
such as “cold coral reefs”, “cold seeps”,
“hydrothermal vents”, “canyons” and
“sea mounts”.

To date, 18 Mediterranean countries have
designated MPAs. The number of MPAs
per country varies considerably, from 25
in Italy to none in Montenegro, Bosnia and
Herzegovina, Libya or Egypt; although
these last two countries have a significant
coastline (Fig. 5 and Tab 1). As data on

13 National Marine Park of Alonnisos in the Northern Sporades (2,035 km?)
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Habitats and features
Fish spawning aggregations (n=29)
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Figure 4. Percentage of all Mediterranean MPAs of the different ecoregions where the presence of different
types of habitats and features was reported. The number of MPAs that reported the presence of each feature
in the area is indicated in brackets.

Number of MPAs and area protected

418

Marine area protected (kmd)

B Number of maring area profected

VR CES LSS

Figure 5. Number of MPAs (blue bars) and total marine area protected (km?; yellow bars) of each Mediterranean
country.

the surface area of territorial sea and the MPAs was compared to the coastal length
marine internal waters are not available of each country by creating an index that
for the Mediterranean, the marine surface may allow an approximate comparison
areas protected or managed through across countries (Tab 1).
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Table 1. Comparison of the number of MPASs, area protected or managed and the coastal length of Mediter-

ranean countries

Total marine surface area

% of coast

Number protec?ed or managed Coastal protected or

of MPAs by Medﬂe(:(r:r;)ean MPAs length (km) managed *
Italy 25 2,738.18 7,375 3.04
Greece 4 2,336.55 15,021 13.19
Turkey 12 1,972.55 5,191 23.59
Croatia 8 981.54 5,835 19.43
France 7 916.91 1,703 20.11
Spain 14 772.33 2,580 22.26
Tunisia 2 51.50 1,298 23.13
Syria 3 50.00 183 7.44
Algeria 1 27.00 1,200 6
Morocco 1 23.30 512 13.13
Israel 5 17.97 179 0.56
Malta 2 11.06 180 3.28
Cyprus 1 5.50 782 16.52
Lebanon 1 3.98 225 18.29
Slovenia 3 1.25 47 15.49
Monaco 2 0.52 4 23.24
Albania 1 ND 418 ND
UK - Gibraltar 1 ND ND ND
Bosnia and Herzegovina 0 0 23
Egypt 0 0 950
Libya 0 0 2,025
Montenegro 0 0 293
Deep Sea ' 3 15,666 - -
International (Pelagos) 1 87,500 = =

ND: No data

*Surface area protected or managed / coastal length * 100. ' Three GFCM deep-sea sites of particular

ecological interest

The number of MPAs has also been
compared to the surface area under
protection (Fig. 5). Italy has the highest
number of MPAs and also ranks first
in km? protected or managed. Greece
protects or manages over 2,300 km2
of marine area solely due to 4 MPAs,
one of them being the largest MPA on
the Mediterranean coast'®. Turkey, with

12 declared MPAs, has established
legalisation for nearly 2,000 km? of marine
surface. Comparing cumulative no-take
area of each Mediterranean country shows
the variability between countries (Fig. 6).
Italy and Spain include a higher number of
small no-take areas (> 0.06 km?), whereas
Morocco and Croatia are characterised
by a few large ones (>11 km?).

14 National Marine Park of Alonnisos in the Northern Sporades (2,035 km?)
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Lavsa Island, Kornati National Park, Croatia © Kornati NP Offic; Croatian State Geodetic Agency

There is also a difference between EU and
non-EU countries in the number of MPAs
that have been designated. Countries of
the European Union have established a
higher number of MPAs'™. In particular
60 MPAs belong to the 8 EU (including
Gibraltar-UK) and 34 MPAs to the 9 non-
EU countries. This difference is reflected
also in the greater surface protected
area for EU MPAs (6,782.3 kmz2, without
Pelagos sanctuary) compared to non-EU
MPAs (3,127.8 km?).

Spacing among Mediterranean
MPAs is too wide to maintain larval
connectivity

The average spacing between
Mediterranean MPAs is 55+5.7 km (n =
93, Pelagos sanctuary was not included).
Indeed, 62% MPAs are spaced more
that 20 km apart (Fig. 7). Using a
precautionary approach, this distance is
too large for larval dispersal of most non-
sessile animals and effective fish spill over
(Shanks et al. 2003, Mora et al. 2006).
However, using a larger connectedness
distance of 20-150 km (Palumbi 2003,
Cowen et al. 2006, Wood et al. 2008),
92% of MPA are potentially connected to
at least with another MPA'®.

4.3 Management in
Mediterranean MPAs needs to
be more effective

Results of the survey showed that
management is unlikely to be adequate
in approximately half the MPAs of the
region. Some of the reasons behind
this include lack of: a management
plan; information on natural resources;
enforcement and surveillance; human
and financial resources; facilities and
equipments; and significant decrease of
in size and abundance of key habitats
and species.

Existence and status of management
plans

Responses were received to the
management plan section of the
questionnaire from 57 (92%) managers. Of
these, 26 (42%) respondents stated that
there is a management plan in place for their
MPA, whereas 13 (21%) indicated that their
management plan is under development
(Fig 8). These results showed that MPA
management planning is in the process
of becoming a relatively common practice
in the Mediterranean region. However, a
remaining 18 (29%) respondents still have

15 Chi? =7.269; p < 0.01
16 For further details on connectivity see Annex 8
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Figure 6. Cumulative (bars) and mean (point) area (km?) of no-take zones of MPAs of each Mediterranean

country.

not developed any management plan.
Major differences between countries in
this matter can be observed. The lack of
management plans is particularly striking in
the eastern countries.

Monitoring and evaluation

In order to examine whether management
system is monitored in the Mediterranean
MPAs, the questionnaire included
questions on the employment of
ecological monitoring programme, studies

e 100 4
(=3
1
=
g 0
g
o 60 -+
=
-4 40
&
o
=3
g
i

0 =

= 20 km

20-150 km

on management effectiveness, and

socioeconomic analysis.

Habitats and species monitoring does
not appear to be common practice in the
Mediterranean. Among the managers that
answered the questionnaire, only 24 (39%)
stated that there are regular monitoring
programmes to support management
objectives set up in their MPA, and only in
14 MPAs (or 23%) managers plan to carry
out studies to assess the effectiveness of
their management.

MPA spacing

=150 km

Figure 7. Percentage of MPAs located: <20km,; 20-150km; and >150km away from its nearest neighbour. The

Pelagos Sanctuary was excluded from the analysis.
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Existence of a management plan in the Mediterranean MPAs
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Figure 8. Distribution of responses among MPAs related to the question “Does your MPA have a management
plan or an equivalent document?”. The Pelagos Sanctuary which does not appear on this map has also

developed a management plan.

Almost half of the managers of the present
survey (48.4%, or 30 MPAs) reported that a
socio-economic analysis had been carried
out in or around their MPA.

Information availability on habitats
and species

To evaluate the ecological information
available frome availability of information,
andtheactual status of habitatand species.
so lack a management plan, what would
be the tota MPAs on the conservation
status of the natural resources, managers
were questioned on: changes in the
abundance of relevant marine features
and habitats, changes in the population
size of protected species, and presence
and absence of species. Data on the
ecological characteristics are based on
qualitative perception and knowledge of
managers.

Data on status of habitats and species
under protection and management show

that ecological information is not easily
accessible for many managers. Very
few MPAs reported information on the
increase or decrease of different marine
features and habitats within the protected
area. The percentage of MPA managers
that reported lack of information (“don’t
know”) ranged between 49 and 98%
(Fig. 9). Similarly, trends in the size of
the population were described for very
few species. Respondents provided data
for 106 Endangered / Threatened and
Exploited species with a high proportion
of “don’t know” responses (average 60%;
Fig. 10). Moreover, all but three MPAs
which had access to data on the status
of habitat and species were located in EU
countries.

Perceived changes in habitats and
species inside MPAs

Among respondents, a high proportion

indicated negative trends in crucial
habitats, for example decrease in
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seagrass beds was perceived by 22%
of respondents and coralligenous
communities by 11% (Fig. 9). In addition,
11% of managers reported a decrease
in fish spawning aggregations and 7%
in feeding grounds. On the other hand,
increase of banks of dead seagrass was
reported in 9% of MPAs. It is worth
noting that a decrease in beaches was
reported by 17.8% of respondents and
may point to a trend in coastal erosion
(Fig 9). On the whole, results showed
that the majority of responses reported
no changes of area extension of different
habitats within MPAs (Fig. 9).

The only species for which a qualitative
perceived increase was reported in a
notable number of MPAs was the dusky
grouper, Epinephelus marginatus and the
brown meagre, Sciaena umbra observed
in around 25% of MPAs (Fig. 10). All but
one of these MPAs include a no-take

zone, low occurrences of illegal activities
in the area reported almost always by
their managers; and the MPAs were
equipped with a medium or high number
of surveillance boats. On the contrary, the
Mediterranean lobster, Palinurus elephas
and the red coral, Corallium rubrum were
reported to have shown a decrease in a
considerablenumberof MPAs. Populations
of loggerhead turtle, Caretta caretta were
seen as increasing in 12% of MPAs and
without change in 15% of MPAs; the long-
lived pen shell, Pinna nobilis increased in
20% of MPAs, and the giant limpet, Patella
ferruginea increased in 13% of MPAs (Fig.
10). Moreover, six MPAs reported the
observation of the Critically Endangered
Mediterranean monk seal, Monachus
monachus, and two respondents (Capo
Carbonara, Italy and Alonissos-Vories
Sporades, Greece) reported an increase
of the population having been observed in
the MPA.

Habitat and features

Critical areas
Fish spawning aggregations

Feeding grounds

|
[ ]
Habitats

Seagrass
Coralligenous '
Banks of dead seagrass
Biogenic constructions
Coral Reef (Cold)
Kelp Forest |

Beach |
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Mud Fiat | I
Lagoon |
Salt Marsh |0
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Figure 9. Percentage of MPAs where changes (“increase”, “decrease”, “no changes” and “don’t know”) in the
surface area of habitats and features where reported (n=45) over the last 5 years.
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Epinaphelus marginatus (n = 36)
Sciggna umbra (n = 34)

Pinna nobiliz (n = 44)

Palela farruginea (n = 15)
Carelta caratla (n = 34)

Cystoseira sp. (n = 68)

Coralium rutrum (n = 24)

Lithophaga lithophaga (n = 26)
Palinrus elaphas (n = 34)

Species

B ncreasa

Figure 10. Relative number of MPAs that reported population trends (“increase”, “decrease”, “no changes”
and “don’t know”) of different taxa of species over the last 5 years. In brackets the number of MPAs that gave

information for each taxon.

To test for differences in the species
protected'” among Mediterranean MPAs,
we utilised a multivariate approach. The
non-metric  multidimensional scaling
(nMDS) analysis was used to calculate
the level of similarity among each pair of
MPAs based on the presence/absence
of species'. Results suggested several
trends that may be associated with
geographical location or ecological

factors of a MPA. In the first nMDS plot
each MPA were grouped according to the

A Gl s bR TS E E:- :

Giant limpet Patella ferruginea, Natural Reserve of the Straits of Bonifacio, France © E. Volto, O.E.C.

40 60 80 100

Fraguancy of MPAs (%)

B decrease don know

T

number of species reported by managers.
MPAs were thus classified in three groups
which ranged from high species richness
(highly clustered points in the centre)
to low species richness (peripheral and
more dispersed points, Fig. 11A). The
low species richness resulting in this
last group (7-53 species) may not reflect
the actual number of species present
in the MPA. On the contrary, it may
suggest the dearth of data available for
managers. To explore if the geo-political

17 The protected species utilised in the analysis were the ones listed in the Annexes Il and Il of the Barcelona

Convention.

18 See Annex 8 for a further description of the analyses.
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Figure 11. Non-metric multidimensional scaling (nMDS) plot of protected species (Annex Il and Ill) recorded
in 52 MPAs. MPAs with similar species compositions are plotted near to each other; MPAs with dissimilar in
species composition are plotted further away (distance between points increasing with the level of dissimilarity).
Sites are labelled according to the number of species recorded in each MPA (A), Mediterranean Ecoregions (B)
and EU and non-EU countries (C). Stress = 0.22. Ecoregions classification by Spalding et al. (2007) was used,
pooling Levantine (n. of MPAs=2), Aegean (n=3) and lonian Sea (n=7) into the East Mediterranean. Species
listed in Annex Il and Ill and “other relevant species” were included to create the three level of number of

species reported in the questionnaire by each MPA.

affiliation influenced the number of
species reported, we replotted the same
data according to the ecoregion each
MPA belonged to (Fig. 11B). The group
of MPAs with small species richness
had approximately the same number
of representatives of four ecoregions.
In contrast, if points were relabelled
according to EU / non-EU status we can
see that non-EU and EU MPAs reported
a different number of species (Fig. 11C).
Even though the nMDS plot suggests a
modest relationship between samples
(stress = 0.22), results of the analysis
confirmed the graphical pattern by

showing a statistical difference between
MPAs of EU or non-EU countries and
between the three levels of species
number reported by MPAs™. This means
that for each group of species richness
(few, moderated, high number of species),
non-EU MPAs showed a different
presence/absence of species compared
to MPAs of the EU. The difference was
likely driven by the fact that, overall, non-
EU MPAs indicated a smaller number of
species (57.5+9) compared to EU MPAs
(97.9+7.3)°. Species richness was not
correlated with the year of designation or
the MPA size?'.

19 Crossed ANOSIM; “EU/non-EU”; R = 0.315; p = 0.02, “number of species” groups: R = 0.372; p = 0.001, all Pairwise

tests p = 0.001.
20 ANOVA; FEU/non-EU = 5.04; p = 0.029, F

Ecoregions

=1.97;p=ns.,F

=0.5;p=n.s.

? * EU/non-EUxEcoregions

21 Spearman Correlation; Year of institution = 0.095; p = n.s., Marine surface = 0.145; p = n.s.
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Figure 12. lllegal activities reported to occur in Mediterranean MPAs (n = 45).

Compliance with MPA regulations:
known illegal activities, law
enforcement and surveillance

Surveillance and law enforcement is
one of the important instruments to of
achieving compliance. On the issue of
enforcement, we first asked managers
to assess the level of illegal activities in
their MPA. This question received a high
rate of answers: 75.8% of managers who
respondedtothe questionnaireresponded
to this section (n = 47). In their response,
MPA managers emphasized many illegal
activities. lllegal activities were generally
considered as being few by the majority
of respondents (Fig 12). The types of
illegal activities that do occur, however,
are varied, and included “spear fishing”,
“recreational fishing”, “high boat speed”,
“other fishing activities” and “scuba diving
activities” (Fig 12). They were reported by
50-60% of respondents. Less common
illegal activities included “trawling”,
“illegal constructions”, “boat engine
use” and “other recreational activities”
(reported by 40-50% of respondents).
The “use of dynamite and poisonous
substances” by fishermen was reported
in 17 MPAs (36.2%) in the Mediterranean.

In the Eastern Mediterranean, where
MPAs shelter marine turtles nesting
beaches, the “collection or destruction
of turtle eggs” was reported by 8 (13%)
respondents.

To evaluate the surveillance capacity
of the MPA, the questionnaire included
questions on the availability of means
and staff to implement surveillance,
and the perception of managers on the
efficacy of surveillance. Surveillance
capacity ranges from 0-10 boats per
MPA, representing an average of 1.8+0.3
boats per MPA, and 1.8+0.4 per 10 km?
of marine area. These figures include
boats that are the property of the MPA
or provided by an external organization
(such as the Coast Guard), but exclude
data for Pelagos Sanctuary due to its
very large size and unique surveillance
structure®2. The MPAs located in the
western part of the Mediterranean are
substantially better equipped (in terms
of number of boats) than the rest of
Mediterranean MPAs . The absence of
surveillance boats in Turkish MPAs is also
notable. On average, 4.5+1 people were
dedicated to surveillance for every MPA
site?®>. When we compared the number

22 The Pelagos Sanctuary has access to 60 boats (0.01 boat/10km?2) and 99 people (0.01 people /10km?)

23 Range: 0-50 surveillance staff
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of staff to MPA areas, we found that an
average of 4.3+1.1 people were available
for the surveillance of 10 km2 of marine
area. According to managers, in less
than half MPAs (44%) surveillance team
persecuted offenders quite effectively
(n = 62). However, 37% did not answer
the question while 19% noted ineffective
prosecution of offenders.

NAPAAIA Qo
: TOKIAE or
. "GERAKAS" NESTING ::::

?_-
=

Coast Guard, Zakynthos National Park, Greece / ©
C. Piante

Marker buoys are particularly important for
coastal MPAs, in particular in areas where
alot of people live and have some activities
at sea. When MPA limits are visible, the
zoning and therefore the regulations
are perceived in a more clear way by
stakeholders, and in particular fishermen.
However, 45 % of the managers (or 28
MPAs) pointed out that their MPA does not
have visible markers or buoys at sea.

On the sensitive question relating to the
communities support to the MPA, a third

of managers did not answer (34%, or 21
MPAS). Interestingly, 58% considered that
local communities support their MPA fully
(“yes” answer) or mostly (“mostly yes”
answer). Only 8% of the respondents
considered that they face a lack of support
from local communities.

Staff employed

In the Mediterranean MPAs an average
of 5.2+1 people were employed on a
permanent basis (range: 0-40). Due to
the fact that many MPAs boundaries also
include land, it is possible that the figures
reported include staff employed primarily
for terrestrial management activities.
The number of staff dedicated to marine
management activities may therefore
be lower than what these figures imply.
The employment of temporary staff was
reported in large portion of MPAs (37%,
n = 23), primarily during summer, when
tourism peaks in the Mediterranean,
and more staff are needed to handle the
increase in visitors. On average, 5.5+1.4
people were employed on a seasonal
basis (range: 0-50) which represents a
doubling of staff during high seasons.
Approximately two thirds of the managers
responding to the survey considered that
in general staff was sufficiently or mostly
sufficiently trained.

Facilities and equipment

Among the 62 managers who answered
the questionnaire, 58 provided data on
their facilities and equipment. Questions
were asked on offices, buoys, boats,
diving equipment, Geographic Information
Systems (GIS), visitor centre as well as the
perception of managers on the level of
their facilities and equipment.

Office space was reported as available and
adequate for the majority of management
organisations (82% or 51 MPAs; Fig 13).
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Figure 13. Distribution of responses to the questions related to the availability of “office for the management
body”, “visitor centre”, “diving equipment”, and “GIS” (n=62).

However, beyond this, the availability of
essential facilities and equipment was
only reported by half of the respondents.
Consequently, 34% (22 MPAs) of managers
suggested their MPA was not adequately
equipped and 26% (or 16 MPAs) of
them did not answer this section of the
questionnaire.

Infrastructure at most MPAs is reportedly
inadequate to support visitors or tourists:
almost 60% (or 36) of MPAs do not have
a visitor centre (Fig. 13). The use of diving
equipment for monitoring purposes to
assess or to evaluate effectiveness was
common in 52% (n = 32) of MPAs, though
still 37% of MPAs did not have access to
such equipment (Fig. 13).

GIS can be extremely useful toll for storing,
retrieving, processing and displaying
spatial data is particularly useful. For
example, it enables the user to merge
marine habitat maps with otherinformation,
such as human uses and threats and is
important support for decision-making.
Half of Mediterranean MPAs (or 33) have
GIS system while the other half did not
utilise this tool for management (Fig. 13).

The total number of boats at the disposal
of managers, including surveillance boats,

was on average 2.5+0.3 boats per MPA%*
(n= 58). It is important to note that 27%
of the MPAs pointed out that they do not
have any boat at their disposal?®.

Funding and business planning

Regarding the amount of funding available
for management, only 26 respondents
mainly from France, ltaly, and Spain,
disclosed the amount of their average
yearly budget. On average, the annual
budget of MPAs over the last 3 to 5 years
was 730,000€ per year®s. Results show
that 34% of managers are satisfied with
their funding while 32 % are not. For the
years to come, the distribution between
satisfied and unsatisfied answers was
nearly the same, however the number of
respondents decreased. Developing and
applying a business plan was a practise
applied in 40% of MPAs (or 25), the rest of
managers did not have a business plan or
did not respond to this question.

Overall management effectiveness
evaluation

Management effectiveness is best
measured at the scale of individual MPAs,
in terms of the extent to which their
management objectives have been met.

24 Range: 0-10 boats

25 This estimate does not take in account the Pelagos Sanctuary.
26 Range : 0-4,000,000€; although this result is not representative of all Mediterranean MPAs

Results |

51



52

In this context, the information collected
during the present survey does not
constitute a full management effectiveness
evaluation, but it can be used as an
indicator of management capacity that,
in turn, can ensure greater effectiveness.
We used Principal Components Analysis
(PCA) to analyse responses related to
the management characteristics of MPAs
and to attempt to identify patterns in
management effectiveness indicators
among MPAs from different geopolitical
areas of the Mediterranean. A total of 27
variables for 62 MPAs were used in the
PCA (see Annex 8)

Results indicated that 58.9% of the
total variance can be explained by two
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principal components (PCA Axes 1 and
2)?". The second axis made only a slight
contribution to overall variability (6%).
From the graphical representation it can
be seen that the first axis separated
the MPAs of different countries of the
Mediterranean along a gradient of potential
management effectiveness (Fig. 14). The
higher negative values of the first axis are
associated with higher overall scores of
all management indicators, whereas the
higher positives values with lower overall
scores. Thus northwestern MPAs (France,
Italy, Malta, Monaco, Spain; left side of the
plot) seemed to have higher management
capacity compared to the ones in
northeastern countries (Croatia, Greece,
Slovenia, Turkey). MPAs from south and

8

O Nesth-westem Mediterranean

‘ Southern Mediterranean

Yo

PC1

. Nerth-eastern Mediterranean

Figure 14. Results of the Principal Component Analysis on potential management effectiveness. The first
Principal component (PC1) represents a gradient of management capacity and its higher negative values are
correlated with better human and equipment resources needed to undertake management and surveillance
tasks. In the plot, each MPA was labelled according to the geographical area of the Mediterranean it belongs to

(north-eastern, north-western and south countries).

27 KMO = 0.826; Bartlett’s Test of Sphericity Chi2=1560; df = 351; p = 0.01.
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