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INTRODUCTION

Seagrass Posidonia oceanica is a protected species, endemic to the Mediterranean Sea. Along
the eastern coast of the Adriatic Sea, this habitat spreads from the south, where it takes the
form of extensive dense meadows, to the west coast of Istria in the north, where smaller, patchy
meadows are typical form of this habitat.

The Sunce Association for Nature, Environment and Sustainable Development has been
monitoring P. oceanica meadows in protected areas in the Republic of Croatia since 2011. The
collected data is used to support protecting and preserving these important habitats.

This study aims to link the pressures on Posidonia meadows and the effectiveness of the
conservation measures within the MPAs.

STATISTICAL ANALYSIS

Using the available data, analysis was conducted to assess the impact of anchoring, often
identified as the most significant pressure on Posidonia meadows (Milazzo i sur., 2004).
Assessed variables are shown in Tables 1and 2.

Pearson correlation was used in the first step of the analysis to identify correlated factors. In the
next step Mann-Whitney Rank Sum Test was used to confirm the difference between the
groups. GLMs were then used to test for the effect of management measures (number of
guards and existence of internal policies) on the status of the Posidonia meadows (Cl and shoot
density).

RESULTS

Results reveal relatively stable conservation status in the two MPAs, with variations on
individual locations (Tab.1.).
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2018 0.9 0.65 0.65 0.55|

2019 0.61 0.76 0.89 0.85 0.89]
o 2021 0.66 0.84 091 0.87 0.81 0.81 0.91 0.57 0.50
2023 0.64 0.76 0.86 0.91 0.93} 0.79 0.78 0.60 0.54]
2018 265.87 329.73 166.10 150.95

shoot density 2019 163.28 231.12 302.01 248.44 364.84]
(sh/m2) 2021 192.09 273.05 325.78 254.30 411.72] 399.35 375.16 224.33 164.45
2023 188.57 250.65 328.91 299.74 435.71) 371.48 284.38 183.33 222.66

Table 1. Average shoot density and average CI per location, at the two studied MPAs across four years of
monitoring.

DATA COLLECTION

Data collection was carried out as part of monitoring programs for P. oceanica meadows in
Nature Park Telas¢ica and National Park Mljet (see the map on the right) in 2018/19, 2021 and
2023 (Berkovic et al, 20233, b). Annual reports of the two MPAs were used to obtain information
on number of guards and reported incidents.

Monitoring was carried out using the SPA/RAC protocol (Guala et al.,, 2012a; 2012b) established
in 2011 and implemented in most of the Croatian MPAs. In each MPAs locations selected to
include those with and without anchoring pressures. Data is collected on shoot density and the
conservation index (Cl). These two parameters give insight into long and short-term changes in
the fitness of the meadows.

Statistical analysis revealed Cl being significantly positively correlated with the existence of
policies in the park (p<0,05) and negatively correlated with the number of guards and incidents
recorded in the park (p<0,005). Shoot density is significantly negatively correlated with the
number of incidents and in particular illegal mooring (p<0,05).

Mann-Whitney Rank Sum Test reveals a significant difference in both Cl and shoot density
between the groups, in the function of Regulation on protection and conservation (p<0,001).
GLM with no interaction confirmed a significant positive effect of the number of guards on Cl
(p<0,001) but not for shoot density.

CONCLUSIONS

Results of this early study imply positive effect of the number of guards on the conservation
status of Posiodnia oceanica meadows within the two MPAs in the Croatian Adriatic. The
existence of the policies also plays a significant role, demonstrating these are not only “paper
parks”. These results should encourage the management of the MPAs and the responsible
government bodies to invest in more guards and development and implementation of
management policies in the protected areas. Further research is needed to include other MPAs
in the Croatian Adriatic and draw stronger conclusions for future work.
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Project area
« Mljet National Park - the first marine protected area in the Republic
of Croatia, declared in 1960. It covers almost 5300 ha and is located in
the very south of Croatia.
« Telaséica Nature Park - a park in the central Adriatic area and it
covers almost 7050 ha and it was declared protected in 1980.

Methodology

Shoot density:

Method: Counting number of shoots
within a square of 40 x 40 cm, in 8
random replicates per position
within a radius of 10 m.

Analysis: Recalculation of the
number of shoots per m? and
calculation of the average for each
position.

Conservation index (CI):

Technique: Linear Intercept Transect (LIT).
Method: Recording of live shoots of P. oceanica and change of bottom
type (sand, mud, rocks, dead matte) on 4 LITs 10 m long at each position.
Definition: Ratio of live P. oceanica cover to dead matte.

Formula: Cl = P/ (P + D), where P is the percentage of live P. oceanica
cover and D is the percentage of dead matte cover.
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Table 2. Data extracted from annual reports of two studies MPAs, indicating number of
guards working in each park, overall number of incidents reported by the guards,
number of illegal anchoring and mooring on the sites and active policies in the MPAs
each year - RPC: Regulation on protection and conservation and STP: Sustainable
tourism plan.
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