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The most beautiful shores of the Mediterranean Sea  

are particularly attractive to boaters. In marine protected areas (MPAs),  

the concentration of navigation and boat anchoring in sheltered and aesthetic sites  

are of major concern for the conservation of marine ecosystems such as the seagrass Posidonia oceanica.  

Evaluating boaters’ features and P. oceanica health status is therefore essential toward a suitable management in these areas. 

Social approach Ecological approach 

Data were collected by 

questionnaires (n = 146) in 

harbours and marinas at 

the Tavolara-Punta Coda 

Cavallo MPA (TMPA, Italy) 

and adjacent areas (Fig. 1, 

left) from June to July 2009  

We analysed 3 thematics: 

knowledge about the TMPA 

and P. oceanica meadows, 

description of vessels and 

boaters, and anchoring 

practices. Through boaters’ 

habits, we identified ancho-

ring sites (Fig. 1, right). 

   Conclusions 

Fig 2. From left to right: Boaters’ profile (sex, age, nationality and 

profession). Anchor types used by boaters. Perception of the 

health state of P. oceanica meadows by boaters. Knowledge on 

the existence, the role, and the protection status of P. oceanica. 

Overall, results as the ones presented here may represent an important knowledge to influence the outcome of decision on 

conservation strategies by MPA managers. Recreational boaters, stakeholders and scientists must work in cooperation in order to 

ensure the sustainability of Mediterranean coastal areas where tourism is one of the greatest sources of economic incomes. 

Fig 1. Left: harbours and marinas survered in this study at the TMPA and adjacent areas. Right: preferential anchoring sites 

of boaters. The size of each round is proportional to the percentage of boaters who anchored in a site.  
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Our survey showed that boaters mostly navigated with a motor powered vessel (80%) and anchored between 5 to 10 meters (58%) 

in sandy and rocky bottoms. Bruce, Danforth and Hall were the main anchors used (68%) and they were attached with a single chain 

or mixed chain-rope (89%). Nearly all boaters knew the TMPA (95%) and they affirmed to know and respect the TMPA’s regulations 

(85%). A great number of boaters knew the existence of P. oceanica and 62% perceived general status meadows as healthy or very 

healthy within the TMPA. 

Sex  

Male 87 

Female 13 
  

Age (years)  

17-25 5 

25-45 32 

45-60 38 

> 60 25 
  

Nationality  

Italian 90 

German 4 

English 2 

Others 4 
  

Profession  

Retired 22 

Employee 22 

Commercial 14 

Businessman 10 

Owner-manager 6 

Education-Health 5 

Student 5 

Others 6 
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Do you know  
P. Oceanica ?  

Do you know 
its role ? 

Is it a protectec species 
within the TMPA ? 

Is it a protectec species 
outside the TMPA ? 

The investigation of the P. oceanica meadow was carried out at 

Spalmatore di Terra within the TMPA in July 2009. This bay is 

highly frequented by boaters during summer (Fig. 1, right). The 

sampling followed a hierarchical sampling design and focused on 

variability on 4 spatial scales, ranging from m to 500s of m among 

two zones. For each zone, 3 sites (separated by ~100 m) were 

chosen. In each site, 4 plots (~10 m) were randomly selected. In 

each plot, 4 replicates (~1 m) were measured (Fig. 3).  

Our ecological data suggested that anchoring could have a 

great impact on this ecosystem. Small and medium spatial 

scales (1 to 100 meters) were characterized by an important 

heterogeneity with significant differences in the density (small 

spatial scale, p < 0.001) and compactness (medium spatial 

scale, p < 0.001). However, the large spatial scale (control 

versus anchoring zones) showed a significant difference for 

all measured features (p < 0.05, Fig. 4), except for the degree 

of meadow fragmentation. Other potential factors such as 

alga and parasite could also contribute to the heterogeneity of 

the meadow. 

Fig 3. Aerial view of Spalmatore di Terra with the hierarchical sampling 

design (Photo: Trainito E). 

The survey was conducted by scuba diving between 7-9 m depth 

(the most commonly anchoring depth in our study, see social  

approach), in order to obtain data on structural features of P. 

oceanica meadow. Shoot densities and proportion of plagiotropic 

rhizomes were counted using a 25x40cm quadrat. The degree of 

meadow fragmentation was estimated based on the frequency 

and extent of intermattes using 10-m transects in the study sites. 

Compactness was measured using a penetrameter. 
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Fig 4. Mean shoot density (shoots. 

m-2), plagitropic rhizomes (%) and 

compacteness (cm) (± SD) of P. 

oceanica meadow between sites 

within the anchoring versus 

control zone. 
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