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INTRODUCTION
The Natura 2000 network of protected areas is based on the EU Birds Directive  and the EU Habitats Directive  and aims at establishing a solid ecological foundation 
for sustainable development. The initial list of sites to be included in the network proposed by each EU Member State was mostly expert-driven. Although the marine 
component of the network represents an important part of it, only 3% of the EU sea area is covered. Moreover, studies have proved that the existing Natura 2000 
sites are not effective at representing marine biodiversity; in many cases, achieving the overal conservation targets for EU priority habitats and their effective protec-
tion requires larger areas to be included. Existing Natura 2000 sites are also failing to explicitly consider human activities during the planning procedure, which is 
crucial  to effective planning and implementation. 
Within the framework of the EU FP7 project “Monitoring and Evaluation of Spatially Managed Areas (MESMA; www.mesma.org)”, the principles of systematic con-
servation planning were implemented in the study area. Using a systematic approach and aiming to involve stakeholders in the planning procedure through the inte-
gration of socio-economic with biophysical data, priority areas for conservation in the Greek Ionian Sea and the adjacent gulfs (Korinthiakos and Patraikos Gulfs) 
were identi�ied. In the analysis, targets were set for EU priority conservation features (marine habitats listed in Annex I of the Habitats Directive, species listed in An-
nexes I and IV of the Habitats Directive and in Annex I of the Birds Directive) and for endangered or threatended species in the Mediterranean listed in Annex II of 
the Protocol concerning Specially Protected Areas and Biological Diversity. Spatial variability of anthropogenic uses and the associated cost of excluding these for the 
sake of protection were taken into account. 
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Posidonia 
oceanica 36% 60% 60% 60% 70% 70% 70% 80% 80% 80% 

Calonectris 
diomedea 4% 20% 78% 66% 40% 100% 94% 60% 100% 76% 

Caretta caretta 80% 60% 93% 87% 70% 93% 100% 80% 100% 100% 
Phalacrocorax 

aristotelis 39% 20% 73% 53% 40% 78% 78% 60% 82% 87% 

Delphinus delphis 37% 20% 47% 24% 40% 50% 40% 60% 60% 60% 
Corals & 

Gorgonians 0% 20% 79% 20% 40% 82% 43% 60% 83% 86% 

Hippocampus spp. 0% 20% 33% 33% 40% 50% 50% 60% 67% 67% 
Monachus 
monachus 50% 60% 74% 60% 70% 78% 70% 80% 82% 80% 

Physeter 
macrocephalus 0% 20% 33% 20% 40% 45% 46% 60% 60% 60% 

Ziphius cavirostris 0% 20% 33% 20% 40% 45% 46% 60% 60% 60% 
Pinna nobilis 29% 20% 56% 61% 40% 75% 68% 60% 74% 67% 

Savaglia savalia 0% 20% 24% 24% 40% 41% 41% 60% 65% 71% 
Cold seeps 0% 20% 20% 20% 40% 40% 40% 60% 60% 60% 

Stenella 
coeruleoabla 1% 20% 30% 20% 40% 40% 40% 60% 61% 62% 

Tursiops truncatus 32% 20% 54% 38% 40% 62% 45% 60% 62% 60% 
Merluccius 
merluccius 62% 20% 77% 34% 40% 90% 67% 60% 73% 86% 

Lagoons 100% 60% 100% 100% 40% 100% 100% 100% 100% 100% 

METHODS AND MATERIALS
STUDY AREA: Study area location and extent is provided in Fig. 1 on the right, boundaries of which were selected according to the knowledge of the presence of 
population of species and habitats of conservation importance. Extensive human activities occur both along the coasts and in the offshore waters. Growing con�licts 
existt among human uses and nature conservation. In the study area there are 10 entirely or partially marine Natura 2000 sites, including two established MPAs: the 
National Marine Park of Zakynthos and the National Park of Messolonghi-Etoliko.
SPATIAL PRIORITIZATION METHODS: Our conservation objective was the effective representation of species and habitats in a network of coastal and pelagic MPAs. 
Attempts were made to avoid the inclusion of priority areas of great con�lict with human activities. To select priority areas the conservation planning software 
Marxan was used. A grid of 15331 1 x 1 km planning units were generated, based on the European grid adopted for the implementation of the Habitats Directive. The 
extent of each ecological feature and socio-economic cost was calculated for each of these planning units. Marxan was run 300 times, with a BLM (boundary length 
modi�ier) value of 004 and a best solution, which met all targets with the lowest cost and boundary penalties, was produced for each senario. 
CONSERVATION FEATURES: In Marxan, we set targets for the features of conservation interest, expressed as the percentage of their extent. In order to determine the 
targets for the conservation features, the later were classi�ied into two categories: the “high priority” category included priority features according to the EU Habitats 
Directive (92/43/EEC), while the “low priority” category included all other important features of the case study area (see Fig. 2). For all species and habitats, areas 
of conservation importance were de�ined based on presence-absence data, previous dedicated habitat mapping surveys and expert judgement. Three senarios were 
produced, based on the EU additional guidelines for assessing suf�iciency of Natura 2000 proposals (SCIs) for marine habitats and species, with the following targets 
for “high” and “low” priority features respectively: (1) 60% and 20%; (2) 70% and 40%; (3) 80% and 60%. 
SOCIO-ECONOMIC FACTORS: The main economic activities incorporated in the cost metric were �ishing and tourism. Planning units along coastal zones that (1) were 
severely impacted/modi�ied by urbanization, (2) included major ports, and (3) included aquaculture farms, were excluded. Fishing activity was divided in three sec-
tors: trawlers, purse seines, and small-scale coastal �isheries with nets or bottom longlines. The contribution of each sector to cost was weighted with respect to its 
relative contribution to the GDP of the study area. Tourism was a factor in the cost metric affecting only the coastal planning units: cost value of 1 was attributed to 
those where massive tourims is developed or under development, 0 in non-touristc areas, and -1 in areas where ecotourism is developed or under development. 

DISCUSSION
The Natura 2000 network, despite its drawbacks, is a good starting point towards the effective conservation of marine ecosystems by creating co-
herent and representative networks of MPAs. However, to achieve this, there is a strong need for substantial reform of the Natura 2000 network, 
both in terms of design principles and adaptive management. Designation of Natura 2000 sites has been based on a restricted number of species 
and a few very broad habitat types, whic has actually left out a large number of endangered species and sensitive habitats. The Annexes I and II of 
the Habitats Directive need to be updated and expanded. Including cost considerations through a systematic conservation planning approach 
would enhance social acceptance and the ef�iciency of the Natura 2000 network. Applying adaptive management principles would allow the net-
work to be �lexible to revisions, based on new information, improved prioritization, and adaptation to a changing environment.

RESULTS
Results of the analysis above are provided in full detail in the Figures 2,3,4 and Table 2 on the right. When only Natura 2000 sites were considered, most of the con-
servation features, among which priority conservation features such as the Mediterranean monk seal and the Neptune’s sea grass Posidonia oceanica, did not even 
achieve the goals of the low target scenario. Moreover, some of the conservation features, such as the sperm whale, were not represented at all in the present Natura 
2000 network, as they are not included in the Annex II of the Habitats Directive. In terms of cost, all scenarios including present Natura 2000 sites (scenarios a) were 
most expensive. The inclusion of cost data in the prioritization scheme displaced priority areas from regions important for �ishermen and massive tourism to areas 
of lower human activity. 

SUMMARY
We identi�ied priority areas for conservation to complement the designated Natura 2000 sites in the Central Ionian Archi-
pelagos and the Korinthiakos Gulf, Eastern Mediterranean. For that purpose we used systematic conservation planning, 
which is a transparent method for the design of MPA networks, ef�icient and successful in representing the biodiversity of a 
region. Our objective was to provide adequate protection for the biodiversity of the study area while minimizing the impact 
on the socioeconomically important human activities in the area. We used a siting algorithm (software Marxan) for that pur-
pose and included in our analyses 17 conservation features (species and habitats) as well as surrogates for three �ishing sec-
tors and tourism to estimate the socioeconomic cost. After classifying our features into two categories (high and low prior-
ity), we created three scenarios with different targets for our conservation features: low (60% and 20%), medium (70% and 
40%) and high (80% and 60%). The three scenarios were signi�icantly different in area requirement, cost and con�igura-
tion. The proposed networks of MPAs should be subjected to zoning and adaptive management, supported by solid monitor-
ing and evaluation of previous management decisions.

Table 2. Goal achievement by Natura 2000 sites and all scenarios. The percent-
age of the extent of each conservation feature is presented.  

Figure 3. Best solutions for low target scenarios (a-all Natura sites locked in, 
b-only National Parks locked in), medium target scenarios (c-all Natura sites 
locked in, d-only National Parks locked in), and high target scenarios (e- all 
Natura sites locked in, f- only National Parks locked in).

Table 1. List of conservation features present in the study 
area and their conservation importance.   

Figure 1. Study area map.  

Figure 2. Total area required for protection by each senario 
and the proportion of Natura 2000 sites included.  


