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This document has been prepared by the following bodies and is their common position 

for the protection of Formikula Island: 

1. Environmental Organisation iSea, www.isea.com.gr   

2. Tethys Research Institute, www.tethys.org  

3. Blue Marine Foundation, www.bluemarinefoundation.com  

4. Municipality of Lefkada, www.lefkada.gov.gr 
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Ecological importance of Formicula 

The Inner Ionian Sea Archipelago 

has a great ecological value due 

to the presence of a significant 

number of species of marine 

megafauna (dolphins, sea turtles, 

Mediterranean monk seals 

Monachus monachus, etc.) and 

the presence of extended 

Posidonia oceanica meadows. 

Under the Habitats Directive 

92/43/EEC the monk seal is listed 

as a priority species, and P. 

oceanica as a priority habitat. 

The distinct morphology of the 

area’s marine and coastal parts, 

characterized by the presence 

of many submerged caves (also 

a priority habitat according to 

the Habitats Directive 

92/43/EEC), provides important 

habitat for the reproduction of 

the Mediterranean monk seal, a 

highly  threatened marine 

mammal in the Mediterranean 

and listed as Endangered in the 

IUCN Red List of Threatened 

species. The site is also part of the 

wider Ionian Archipelago 

Important Marine Mammal Area 

- IMMA, which includes the 

presence of the Cuvier's beaked 

whale (Ziphius cavirostris), the fin whale (Balaenoptera physalus), the common dolphin 

(Delphinus delphis) and the common bottlenose dolphin (Tursiops truncatus). In the past, 

the Inner Ionian Sea Archipelago hosted an important resident population of the 

endangered common dolphin (Bearzi et al., 2005), but in less than 10 years their 

population collapsed from 150 to zero because of overfishing of sardines (Sardina 

pilchardus) and the consequent collapse of the stock (Piroddi et al., 2011). Two species 

of sea turtles are present in the area, the loggerhead (Caretta caretta) and the green 

turtle (Chelonia mydas), while the site has been also designated as an "Important Bird 

Area" (IBA) with code GR084 and is home several marine pelagic species such as the 

Yelkouan shearwater (Puffinus yelkouan) and the Scopoli's shearwater (Calonectris 

diomedea) as well as the European shag (Gulosus aristotelis). Finally, the area has 

Figure 1: The site "Inner Ionian Archipelago (Meganisi, Arkoudi, 

Atokos, Bromonas)" of the Natura2000 network in green and the 

area of interest where Formicula island is located, indicated in red. 

https://www.iucnredlist.org/species/13653/117647375


 

 

 
 

historically been important for the Mediterranean monk seal (Panou et al., 1993) with its 

presence appearing to have increased in recent years (Mpougas et al., 2019). Monk seal 

monitoring in the Inner Ionian Sea Archipelago, and more specifically around Formicula 

by the Tethys Research Institute over the last decade has allowed to photo-identify more 

than 30 seals, some of them showing a strong site-fidelity being observed in several 

consecutive years (Gonzalvo & Notarbartolo di Sciara, 2022). The condition of monk seals 

in the waters around Formicula, is at the same time very exciting (due to the 

unprecedented and increasing numbers of sightings lately, including pups) but in parallel 

very worrisome due to disturbance caused by tourism.  

The benthic habitats (including P. oceanica meadows) have not been mapped, 

however in the official Natura2000 network data forms the habitat occupies an area of 

8,895 ha (88.95 km2), with the data characterization classified as “poor”. 

Threats and need for protection 

Formicula, although an uninhabited island of just 0.15 km2, in the summer months is 

characterized by heavy traffic of boats, which often stop for leisure purposes. The regular 

presence of Mediterranean monk seals on the island has made it a destination for their 

observation which is done in an uncontrolled and often intrusive way. Some of the human 

activities regularly seen during the summer months include tourists chasing the seals, 

attempting to swim with them and entering the breeding or resting caves (Figure 2). At 

the same time, the uncontrolled anchorage within the boundaries of Posidonia meadows 

results in the fragmentation and degradation of the habitat, with characteristic signs of 

anchorage at the upper (shallow) boundary of the existing meadow (Figure 3) while on 

the main beach of the island, where boats normally concentrate, the meadow has 

receded completely. 

 

Figure 2: Recent pictures (2019-2021) indicating the harmful human interactions with Mediterranean Monk 

Seals and their main habitat. 



 

 

 
 

 

Figure 3: alterations in the meadows recorded by iSea, as a result of the uncontrolled anchoring, while the 

meadow in the main beach has receded completely (image on the right) 

Based on the above, and because of an initiative led by the Monk Seal Alliance, a letter 

supported by 5 environmental organizations was sent (Appendix 1) to the Ministry of 

Environment and Energy, urging the Greek government to implement emergency 

measures to improve the protection of Mediterranean monk seals in Greece from 

uncontrolled disturbance by tourists. The letter is accompanied by a report produced by 

the Tethys Research Institute (Appendix 2) manifesting strong concern for the case of 

Formicula and proposing targeted measures to protect the Mediterranean monk seal in 

the area. 



 

 

 
 

 

Figure 4: abandoned fishing gear recorded by iSea during the mapping of Posidonia meadows around 

Formicula in April 2022 

Recently, iSea and the Blue Marine Foundation visited the area in the framework of the 

REPOSIDONIA project, to accurately map the Posidonia meadows around Formicula, 

reporting on the marine biodiversity of the location and assess the main threats to the 

benthic ecosytem. During the field visit, extensive alterations were found in the meadows 

as a result of the uncontrolled anchoring (Figure 3). A significant number of abandoned 

fishing gear (i.e., ghost nets) was also recorded (Figure 4). The latter complements the 

reports of the Tethys Research Institute on illegal beach seining fishing taking place in the 

area (Figure 5) but also on the widespread use of the area by recreational and 

professional fishers throughout the year. 
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According to iSea’s mapping in Formicula and the shoals located at 1km towards the 

north, the Posidonia meadow cover amounts to 0.675 km2. (Figure 8).  

 

Figure 5: Illegal fishing by beach seine in the entrance of two caves in the island of Formicula. 

These shoals should be considered as an integral part of Formicula island, as the meadow 

spreads uniformly across both sites. Moreover, there have been a few observations of 

monk seals, previously photo-identified along the shore of Formicula, performing long 

dives in these shoals, confirming their importance also as monk seal feeding habitat. The 

observation of Mediterranean seals in the location, possibly for feeding, makes its 

inclusion in protection measures particularly important. 

Based on all of the above and on the evidence presented in the Tethys Research Institute 

brief, the co-signatories of this report propose the following measures for Formicula Island. 

These measures provide for the creation of zones that will limit activities and access while 

they also provide for the installation of special anchorages (eco-friendly mooring systems) 

for selected tourist-carrying boats permitted to briefly enter part of the area, that will 

drastically reduce the adverse effects of anchoring on top of Posidonia meadows and 

at the same time limit the boat presence and its derived human disturbance. Specifically, 

the following zoning is proposed: 

ZONE 1 - Access Zone 

Area: 0,045 km2 

Use: Access to this zone is allowed exclusively by mooring using the special anchorages, 

and only for selected tourist-carrying boats permitted. Swimming and free diving are 

allowed inside the area, while scuba diving and fishing (recreational and professional) 

are prohibited. The total number of boats is determined by the number of special 

anchorages for which a special study should be made for the capacity of the location. 

Based on our estimates, we propose a maximum number of 3 special anchorages (Figure 

7). We further suggest developing and use of a mobile application for the safe navigation 

and mooring of boats within this zone, as it is proposed in the Priority Action Framework 

for Natura 2000 sites (p. 13, measure 14) produced by the Ministry of Environment and 



 

 

 
 

Energy. This will facilitate the monitoring of illegal actions by the competent authority. In 

case of occurrence of a Mediterranean seal within Zone 1, bathers should keep a 

minimum distance of 30m. In addition, inside Zone 1, bright lighting is prohibited during 

the night as well as loud music throughout the day. See code of conduct at: 

https://www.ioniandolphinproject.org/mediterranean-monk-seals/monk-seal-watching-

guidelines/. 

Exceptions: Scuba diving is allowed for research purposes or for the maintenance of 

anchorages after the issuance of all necessary permits. 

 

Figure 6: Spatial demonstration of the zones proposed according to the results of the mapping of Posidonia 

oceanica and the brief submitted by the Tethys Research Institute. 

 

 

https://www.ioniandolphinproject.org/mediterranean-monk-seals/monk-seal-watching-guidelines/
https://www.ioniandolphinproject.org/mediterranean-monk-seals/monk-seal-watching-guidelines/


 

 

 
 

 

ZONE 2 - Strict Protection Zone 

Area: 0.538 km2 

Use: Zone 2, in addition to the extensive presence of P. oceanica that has been 

fragmented to a large extent by mooring (Figure 3; Figure 7) is also characterized by 

underwater caves and rocks which host significant biodiversity and are an important 

habitat for a series of organisms that are prey items for sealsFor Zone 2, strict protection 

measures are proposed up to a distance of 200m from shore. These measures include 

prohibition to approach by any means of navigation and consequently any human 

activity (e.g., swimming, free and scuba diving, paddle surfing, kayaking, any form of 

fishing activity) within the 200m buffer zone. 

If these measures are successfully implemented in Zone 2, this would also be an ideal 

location for the reintroduction of healthy individuals of the noble pen shell (Pinna nobilis), 

a species of community interest based on Directive 92/43/EEC). This measure it is 

proposed in the Priority Action Framework for Natura 2000 sites (p. 42, Measure 12) 

produced by the Ministry of Environment and Energy.  In this regard, it is important to 

highlight that during the recent exploration by iSea more than 40 dead Pinna nobilis 

individuals were recorded. 

Exceptions: Access is allowed for research purposes after all the necessary permissions 

have been granted. 



 

 

 
 

 

Figure 7: Spatial demonstration of the possible eco - friendly mooring system in Zone 1 with a 40m diameter, 

to accommodate vessels larger than 10m. 

 

ZONE 3 - Controlled Access Zone 

Area: 2,415 km2 

Use: Zone 3 is designed at 200 m. around the mapped Posidonia meadow based on the 

presence of low-density meadows as well as the presence of the Mediterranean monk 

seal. Anchorage and fishing (recreational and professional) are prohibited in Zone 3 and 

vessels within the zone must navigate at “no wake”1  (< 5 mph/<4 knots) to reduce the 

 
1 A 'no wake zone' is a section of waterway with a strict speed limit. When navigating through a no wake zone, it is 
generally required that the captain observe the slowest-possible vessel speed to maintain steerage, but no greater 
than 4 knots. The goal is to minimize the wake created by boats passing through the zone. 



 

 

 
 

risk of disturbance to marine megafauna (Mediterranean monk seals, dolphins and sea 

turtles). 
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Appendix 1: Letter from the Monk Seal Alliance to the Greek Minister of Environment and 

Energy 
 



 

 

 
 

 

 



 

 

 
 

 

 



 

 

 
 

 



 

 

 
 

Appendix 2: Tethys Research Istitute technical report for Formicula island 

 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

Appendix 3: Posidonia mapping methodology on Formikula Island and results 

 

The mapping of habitat type 1120* (seagrass meadows) has been achieved by using 

satellite imagery from WorldView 3 of Maxar from the date 23/07/2021. Atmospheric 

correction has been performed using the aquatic processor ACOLITE followed by 

supervised classification. The algorithms R Random Forests & Support Vector Machines in 

EnMAP 10 toolbox as plugin in QGIS and Maximum Likelihood in ENVI ver. 5.6.2. The 

classification results with the highest accuracy (95%) has been used as it comes from the 

Maximum Likelihood algorithm. The deep limit of the seagrass was visible in the satellite 

imagery only after the atmospheric correction, down to the depth of 35 m while 

validation has been done using updated field data that have been collected during the 

fieldwork performed in April 2022 by iSea.  

 

Εικόνα 8: Final results of the habitat classification of P. oceanica through remote sensing data. Accuracy: 

95%.  


