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BIODIVERSITY ASSESSMENT 

1. Introduction 

Ten (10) speciesïhabitats were selected, based on the presence in the protected areas (SPA or SAC) of 

both countries. These shared speciesïhabitats will form the common database of the reference areas of 

the project in Greece and Bulgaria. The selected speciesïhabitats include one mammal, five birds, one 

amphibian, two reptiles and one habitat type: 

1. Grey wolf Canis lupus 

2. Rock partridge Alectoris graeca graeca 

3. Golden eagle Aquila chrysaetos 

4. Short-toed eagle Circaetus gallicus 

5. Black woodpecker Dryocopus martius 

6. European honey buzzard Pernis apivorus 

7. Yellow-bellied toad Bombina variegata 

8. Greek tortoise Testudo graeca 

9. Hermann's tortoise Testudo hermanni 

10. Calcareous rocky slopes with chasmophytic vegetation (8210) 

The ecological assessment of the presence of these 10 speciesïhabitats in the protected areas of the 

Municipality of Paggaio GR1150005 çKoryfes Orous Pangaioè and GR1150011 çOros Pangaio Kai 

Noties Yporeies Touè includes the following information: 

¶ Description and special features. 

¶ Element of species and habitats ecology and biology. 

¶ Information about population size and distribution, trend assessment, preferred habitats. Based on 

this information speciesïhabitats distribution and species suitability maps were produced. 

¶ Assessment of species and habitats pressures and vulnerability. 

¶ Conservation status according to Greek and international Treaties and Conventions. 

Photographic material concerning the selected speciesïhabitats and the speciesô preferred habitats is 

also given. 

 

2. Methodological approach 

The ecological assessment of the 10 speciesïhabitats was carried out using literature search, field visits 

to the study area, and advanced mapping methods. Information and data produced during Action 1 of 

Phase 1 were firstly used. Other bibliographical sources included scientific books and articles, nature 

guides, the IUCN Red List, the Greek red Data Book (Legakis and Maragou 2009). Population size 

and distribution of species and their habitats were recorded during field visits. Photographic material 

was also collected. Modelling and mapping methods of the selected speciesïhabitats distribution and 

species habitat suitability are described in the following sections. 

https://www.iucnredlist.org/
http://dipe.ker.sch.gr/kainotomes/To_Kokkino_biblio.pdf
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2.1. Species distribution and habitat suitability modelling and mapping 

The habitat suitability modelling for the nine selected species was completed in two stages. In the first 

stage an extensive literature review, with emphasis in the north-east Mediterranean region, local and 

scientific expertôs opinion and the observations made by the study team during its visits in the area, 

were integrated to define the ecological niche of each species in the study area, in three suitability 

classes. In the second stage remote sensing data and methods and additional geospatial data were 

employed in order to map the three levels of habitat suitability for each of the nine species. A time 

series of Sentinel-2 MSI images was acquired, and analysed in an object-oriented image analysis 

(OBIA) environment, using the software eCognition. The time series compilation of Sentinel-2 MSI 

images consisted of five scenes acquired on 31/01/2020, 21/03/2020, 27/06/2020, 31/08/2020 and 

22/10/2019 respectively (Figure 1). The images were selected to cover an entire annual vegetation 

cycle because this allows to capture the vegetation, both natural and anthropogenic, in the different 

phenological stages. This is of particular importance for mapping dynamic land cover types, such as 

grasslands as well as agricultural land with annual crops. All selected images were cloud free above 

the study area, with the exception of the June image which had a minor cloud cover at the south west 

part of, which did not affect the mapping process. 

Sentinel-2 mission consists of two polar-orbiting satellites launched by the European Space Agency 

carrying the MSI instrument and delivering data at spatial resolutions between 10 and 60m, covering 

a wide part of the electromagnetic spectrum from visual to infrared (Table 1), and a temporal resolution 

of five days. The images were processed at Level 2A, so they were already provided geometrically and 

atmospherically corrected at Bottom of Atmosphere (BoA) reflectance. For the image analysis only 

the spectral bands at 10 and 20m spatial resolution were employed. Furthermore, the Aster Global 

Digital Elevation Model (GDEM) was employed, downloaded by the NASA EarthData database which 

was also used to generate a Aspect and Slope Digital Models. The sharp relief of the study area results 

in a zonation in the distribution of vegetation types and the use of a DEM was indispensable to achieve 

maximum classification accuracy. The landcover mapping was done using the software eCognition v. 

9.4, which allows the integration in the same classification project data from different sources and 

different spatial resolutions, without the need for resampling prior to the classification. However, the 

spectral bands with spatial resolution of 20m where resampled at 10m and a band composite of 10 

bands for each image date was created at a spatial resolution of 10m. The resampling does not of course 

improve the spatial resolution of the 20m resolution bands but it was done simply for practical purposes 

and for the better organization of the project. ɃȸȽȷ, as implemented in the software ecognition, has 

several advantages compared to traditional pixel based approaches when applied on High Spatial 

Resolution data. It effectively deals with within-class variability and since the classification is done 

not on the pixel unit but on the object unit, various shape, texture and context characteristics can be 

employed in the classification process. Furthermore, OBIA avoids the pixelized (salt and pepper) 

representation of habitats which is often observed in pixel based approaches, while the final 

classification product can be integrated directly into a vector-GIS for further analysis. 

Apart from the original spectral bands a large number of spectral indices was calculated, including 

Normalised Difference Vegetation Index (NDVI), Normalised Difference Moisture Index (NDMI), 

Soil-adjusted Vegetation Index (SAVI), Chlorophyll Index Green (CI Green), Normalised Difference 
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Snow Index (NDSI) and others, and used in the analysis. All spectral indices calculations were made 

in the software ArcGIS Pro 2.5. The classification process was assisted by ground truth data, collected 

during the field visits by the study team in the area. Training data were also collected by visual 

inspection of the Very High Resolution Images available in Google Earth. 

 

 
Figure 1. The five Sentinel-2 MSI Images used in the habitat suitability analysis. 
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A scale parameter of 100 was eventually selected, using a trial and error approach and visually 

inspecting the results, for the creation of homogenous objects based on the spectral characteristics 

included in the segmentation process. Only the spectral bands of 10m spatial resolution, of the images  

Table 1. Spectral and spatial resolution of Sentinel -2 MSI images. 

Spectral 

Band 
Color description Wavelength range (nm) Spatial Resolution 

Band 1 Coastal aerosol 433ï453 60 

Band 2 Blue 458ï523 10 

Band 3 Green 543ï578 10 

Band 4 Red 650ï680 10 

Band 5 Red Edge 1 698ï713 20 

Band 6 Red Edge 2 733ï748 20 

Band 7 Red Edge 3 773ï793 20 

Band 8 Near Infrared 785ï900 10 

Band 8A Narrow Near Infrared 855ï875 20 

Band 9 Water vapour 395ï955 60 

Band 10 Shortwave infrared-Cirrus 1360ï1390 60 

Band 11 Shortwave infrared 1 1565ï1655 20 

Band 12 Shortwave infrared 2 2100ï2280 20 

 

acquired in March, June and August, were used for the segmentation. The total number of created 

objects was 14.519 with an average size of 1.67 ha, minimum of 0.01 ha and maximum of 28.05 ha. 

These objects represent homogenous areas and constitute the basic unit for classification and 

identification of habitats and land-cover types. Based on the definition of the ecological niche of each 

species the habitat types associated with them were identified using crisp and fussy rules. When the 

differentiation of habitat types required a multidimensional feature space, Machine Learning classifiers 

were employed. Classification Trees (CART), Support Vector Machines (SVM) and Random Forests 

(RF) classifiers, all embedded in eCognition, were tested for their effectiveness in identifying the 

selected habitats. The evaluation of each classifierôs performance, was assessed by the efficiency in 

reproducing the training set. The Random Forests classification algorithm was found to be the most 

accurate and was employed for the classification. The RF classifier is a nonparametric machine 

learning technique which consists of an ensemble of classification trees. Each tree is built based on a 

random subset of training data and a random subset of predictor variables. Variables that appear more 

often in the ensemble are those with the highest predictive power. Similarly, each tree predicts inclusion 

of a training sample in one class. The class predicted by the final model is the one predicted by the 

highest number of individual trees. 

Once a basemap of habitat types was generated the specific habitat requirements of each species were 

integrated in the analysis for the identification of three habitat suitability classes, namely: High, 

Medium and Low suitability. For grey wolf an additional parameter of a distance from livestock 

facilities of 1000m was integrated in ArcGIS Pro and all areas belonging to one of the suitability classes 

within this distance were classified as high suitability areas. For rock patridge, golden eagle and short-

toed eagle the critical habitats, which have been spatially determined in the area by previous studies 
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and were available on the website of the Ministry of Environment and Energy, were integrated in the 

habitat suitability analysis and all areas within this critical habitats were considered as high suitability 

areas. Finally, for yellow-bellied toad, where the habitat is primarily determined by the distance to 

streams and small rivers the habitat suitability classes were defined in ArcGIS pro by applying specific 

distance parameters. The area covered by the three suitability classes combined, determines the 

distribution area for each species. 

 

2.2. Mapping of habitat type 8210 

In contrast to the method for modelling suitable habitats for the nine fauna species, the mapping of the 

selected habitat type 8210 "Calcareous rocky slopes with chasmophytic vegetation " was based entirely 

on fieldwork and in situ recording of its distribution by the research team. During this fieldwork two 

types of the habitat were recorded, (a) pure areas with rocky outcrops characterized as Calcareous 

rocky slopes rocky slopes, and (b) areas with rocky slopes and obvious floristic similarity to habitat 

type 8210, but distributed within other habitat types, such as 5350 (pseudomaquis), 6170 (Alpine and 

subalpine calcareous grasslands), 9110 (Luzulo-Fagetum beech forests). Due to the sparse distribution 

of the habitat and/or the small size of the patches covered by it, both types of habitat appearance are 

mapped in the same way on the relevant map.
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3. Ecological Assessment of the Ten Shared SpeciesïHabitats 

Grey wolf Canis lupus 

Ultimate judge 

Description 

Big, grey, muscular and agile, the top predator of Paggaio has a large head and dense rigid fur. Like 

an ancient god, the ancestor of the dog determines the fate of animals, small or large, by using its great 

strength and big sharp teeth that can bite several inches deep in the flesh. No wonder that ancient 

Greeks attributed divine powers to grey wolves, believing they were guiding souls to the underworld. 

Wolves do not howl to the full  moon, but to call pack members for hunting and as a warning for 

potential competitors to keep away from their territory. 

  

Figure 2. Grey wolf (Canis lupus). 

 

Biology and ecology 

Grey wolves live in small family groups, the packs, consisting of the alpha pair and their descendants, 

from that year and possibly one or two previous years. They maintain and defend an exclusive area, 

the home range. Wandering across Paggaio, from the limits of human settlements to the subalpine 

meadows of the mountain tops, they defend their large range by patrolling howling, urinating and 

defecating. The nest is made deep in dense forests, in natural cavities or cavities dug by the female in 

soft soil and newborn cubs are protected by the pack and learn to hunt through play. Carnivorous 

mammal, can kill  a variety of prey, from small rodents to large ungulates, wild or farmed, such as roe 

deer, red deer, cows and horses, while will occasionally take carrion. Can smell or hear their prey from 

afar. More often seen in areas with high food density, such as livestock farms, refuse dumps, and areas 

where dead animals are disposed of, paying a heavy toll for interfering with people and their activities. 
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Figure 3. Grey wolf (Canis lupus) habitats. 

 

Local population 

The local population is smaller than the 2% of the national population (1020 individuals in Greece in 

2016). The conservation status of the local population, which is not isolated within its wider 

distribution range, is considered good. Holding an extensive home range (mean 338 km2 in Greece), 

at least 5 grey wolves wander across Paggaio, the typical pack size for Greece, from the open areas of 

the alpine and subalpine zones during summer to lower altitudes in winter, mostly following livestock 

movements (Figure 4). The possibility of grey wolf presence is greater in areas with high density of 

winter corrals, mostly found at the edge or within the forested foothills of Paggaio, and also in the open 

areas of the alpine and subalpine zone where large numbers of livestock move to graze during the 

summer months (Figure 5). 

  

Figure 4. Grey wolf (Canis lupus) distribution map. Figure 5. Grey wolf (Canis lupus) habitat suitability map. 
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Pressures and threats 

The main pressures and threats for the species in the study area are illegal hunting, killing for attacking 

livestock and poison baiting. The decrease of livestock numbers and the desertion of free ranging 

animal farming are also important threats, with low natural populations of wild ungulates (mainly wild 

boar and roe deer) having an additive effect. Forest road construction is a potential threat for the 

species. 

 

Conservation status 

Protected under the 92/43/EEC Directive (Annex V) and the Bern Convention (Appendix II). Listed 

as Vulnerable in Greece by the Greek Red Data Book and as Least Concern in Europe by the IUCN. 

Also protected under the CITES Convention (Appendix II ). 
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Rock partridge Alectoris graeca graeca 

A lady to wish foré 

Description 

Stylish lady of the rocks, with short beak and legs, the size of a fat dove. Flanks decorated with 

alternating black and white stripes, head sides with black line. Valuable but sly and sneaky game, being 

easy to disappear and hard to locate, because its plumage perfectly intermingles with the rocky 

background of their preferred habitat. Seldom flies, mainly from the nest when predators seen 

approaching. Then, the female flies low, swift-flapping its short round wings or soaring while keeping 

its wings straight. 

  

Figure 6. Rock partridge (Alectoris graeca graeca). 

 

Biology and ecology 

Lives in groups, mainly on the rocky slopes of the mountain that are covered with grass of scattered 

shrubs. Also observed on upland cultivations. Moves seasonally, from low altitudes in winter to higher 

altitudes in spring and summer. The female selects one of the many nests that a male constructs digging 

under rocks or shrubs, lining them with grass. When a predator approaches, the female walks or flies 

low away from the nest feigning injury, usually a broken wing. Omnivorous with a preference for 

vegetable material. Usually feeds on the ground, picking seeds, leaves and buds from low vegetation, 

but will also take insects and worms.  

 

Local population 

The local population is smaller than the 2% of the national population. The conservation status of the 

local population, which is not isolated within its wider distribution range, is considered good. Rock 

partridge density at Paggaio is estimated at 5 individuals per km2 of suitable habitat. Mostly occurs on 

the south slopes of the mountain, from the maquis habitats of the lower altitudes to the meadows and 

the steep slopes of the subalpine and alpine zone, over the tree-line (Figure 8). Mostly seen in altitudes 

higher than 600 m. Prefers open habitats with sparse vegetation, rocky outcrops and shrubs (Figure 9). 
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Figure 7. Rock partridge (Alectoris graeca graeca) habitats. 

 

  

Figure 8. Rock partridge (Alectoris graeca graeca) 

distribution map. 

Figure 9. Rock partridge (Alectoris graeca graeca) habitat 

suitability map. 

 

Pressures and threats 

Pressures and threats for the species in the study area mostly concern human activities on mountain 

ecosystems such as road construction and mining. Illegal hunting is a potential threat for the species, 

while forest encroaching might reduce the availability of suitable open habitats. 

 

Conservation status 

Protected under the 2009/147/EU Directive (Annex IV) and the Bern Convention (Appendix II). Listed 

as Vulnerable in Greece by the Greek Red Data Book and as Near Threatened in Europe by the IUCN. 

Also protected under the CITES Convention (Appendix II ) and assigned to SPEC1 category (European 

species of conservation concern) by BirdLife International.  



 

12 
 

Golden eagle Aquila chrysaetos 

Celestial excellence 

 

Description 

Very large-sized eagle, with long wings and tail. King of the air, with impressive gold crown and back 

of the neck. With exceptional vision, can locate a small animal from a great distance. Excellent 

predator, can hunt soaring high and surveying the ground or flying low and taking its prey by surprise. 

The finest flier among the eagles, also among the fastest birds of the world, able to fly  at a speed of 

several hundred kilometers per hour. These special abilities led to their use in falconry, and deer and 

grey wolf hunting, mostly in Asian countries. 

  

Figure 10. Golden eagle (Aquila chrysaetos). 

 

Biology and ecology 

Occurs in a variety of habitats, from low altitudes to mountain tops. Nests in mountainous rocky areas 

with steep cliffs. Pair bond is permanent. The enormous nest is made of thick and heavy branches on 

rocky protrusions. Impressive nuptial display, characteristic to the species. Objects are thrown when 

flying high, then fast-diving to retrieve them before hitting the ground. Males use stones, females turf 

or small branches. The species exercise siblicide. When more than one in the nest, the older sibling 

repeatedly stabs with its beak the younger siblings to death. This happens when food is scarce. Hunts 

in open habitats with low vegetation, forest openings and meadows. Can feed on a variety of prey 

species, such as small and medium-sized mammals, birds and reptiles, also carrion. However, it prefers 

preying on tortoises in the area. It consumes tortoise flesh after throwing the animal on a rock to break 

their shell.  
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Figure 11. Golden eagle (Aquila chrysaetos) habitats. 

 

Local population 

The local population is smaller than the 2% of the national population. The conservation status of the 

local population, which is not isolated within its wider distribution range, is considered good. It is 

estimated that 2 pairs roam at Paggaio, although their nests might be located outside the Natura site 

(SPA). Golden eagles can hunt in all Paggaio habitats (Figure 12). However, they prefer hunting in 

open areas above the tree line and in large forest clearings in lower altitudes. Rocky outcrops can be 

useful as resting areas or as perches from where they can actively scan for prey and potential nesting 

sites (Figure 13). 

  

Figure 12. Golden eagle (Aquila chrysaetos) distribution 

map. 

Figure 13. Golden eagle (Aquila chrysaetos) habitat 

suitability map. 
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Pressures and threats 

Wind parks and the use of poison baits targeting mammal pests are the main threats for the species at 

Paggaio. Other disturbances that can negatively affect golden eagleôs presence in the area include 

logging and mining. Forest encroaching might reduce the availability of suitable hunting grounds. 

 

Conservation status 

Protected under the 2009/147/EU Directive (Annex I) and the Bern (Appendix II)  and Bonn 

Conventions (Appendix II). Listed as Endangered in Greece by the Greek Red Data Book and as Least 

Concern in Europe by the IUCN. Not included in a SPEC category (European species of conservation 

concern) by BirdLife International. Protected under the CITES Convention (Appendix II ).  
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Short-toed eagle Circaetus gallicus 

Special agent: Snake-hunter 

 

Description 

Large eagle, with a big brown head and big yellow owl-like eyes. Resembles a large buzzard in flight. 

The long and broad wings allow for hunting when soaring or actively flying against the wind. Can also 

hunt hovering still over a spot, scanning for prey which takes by surprise. They have tough keratin 

follicles instead of feathers on their legs, for protecting them from snake bites. Their sharp talons are 

short to allow for capturing and holding slippery reptiles. 

  

Figure 14. Short-toed eagle (Circaetus gallicus). 

 

Biology and ecology 

Arrive to nest at Paggaio in spring and depart for the journey back to sub-Saharan wintering grounds 

in autumn. Seen in high and low altitudes, preferring dry areas with low vegetation and scattered trees. 

Make their small nest on a tree top, usually of a pine or oak, not taller than 10 m. Feed almost 

exclusively on reptiles (snakes, lizards, tortoises). Occasionally will  also take small mammals, insects 

and worms. Living to their name, mostly feed on snakes, taking one or two a day. Hunt in open areas, 

both natural and cultivated, often seen returning to their nest with a snake in their short sharp talons. 

The single nestling can swallow an 80-cm-long and 12-cm-thick snake at the age of just three weeks! 
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Figure 15. Short-toed eagle (Circaetus gallicus) habitats. 

 

Local population 

The local population is smaller than the 2% of the national population. The conservation status of the 

local population, which is not isolated within its wider distribution range, is considered excellent. 

Short-toed eagles use all local habitats to feed or breed (Figure 16). It is estimated that 3 to 5 pairs nest 

in the oak and beech forests of Paggaio. Within the area, they prefer visiting open dry areas with low 

vegetation, pastures and rocky slopes but also mixed areas with cultivated and fallow land. Most often 

seen in low-altitude suitable habitats at the south, west and north parts of the area, including Mount 

Symvolo (Figure 17). 

  

Figure 16. Short-toed eagle (Circaetus gallicus) 

distribution map. 

Figure 17. Short-toed eagle (Circaetus gallicus) habitat 

suitability map. 

 

Pressures and threats 

Pressures and threats for the species in the study area mostly concern human activities that affect 

breeding success, such as the cutting of mature trees, road construction and recreation. Forest fires 
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reduce the suitability of nesting sites. Forest encroaching, intensive agriculture (reducing hedgerows) 

and the abandonment of extensive livestock farming are the main pressures and threats to the eagleôs 

foraging habitats. 

 

Conservation status 

Protected under the 2009/147/EU Directive (Annex I) and the Bern (Appendix I) and Bonn 

Conventions (Appendix II). Listed as Near Threatened in Greece by the Greek Red Data Book and as 

Least Concern in Europe by the IUCN. Not included in a SPEC category (European species of 

conservation concern) by BirdLife International. Protected under the CITES Convention (Appendix 

II ). 
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Black woodpecker Dryocopus martius 

Forest echoing in the clouds 

 

Description 

The size of a large dove. The fiery-red crown adds a bright touch to the dull black, like a priestôs robe, 

plumage of the male. They use it to charm the mate-choosing females which, as masters of the game, 

pose a red strip at the back of their head. The males declare their presence by hammering a hollow 

trunk with their bill  to produce a far-reaching drumming sound. The drumming rhythm, speed and 

duration are species-specific, produced to attract a mate and defend territories.  

  

Figure 18. Black woodpecker (Dryocopus martius). 

 

Biology and ecology 

A resident species in the forests of Paggaio. Nests in beech, oak and sweet chestnut forests. 

Evolutionary adaptations in black woodpeckers, as in all woodpecker species, allow for an arboreal 

lifestyle. The arrangement of its toes, two front-facing and two back-facing, and the strong and stiff 

tail allow for a firm attachment to the tree trunk. This provides the necessary grip for boring holes with 

its bill by inflicting powerful strikes on the trunk. Each strike could be as potent as 1500 times the 

gravity force, but the bird avoids skull-crashing by channeling pressure to the rest of the body. Drills 

deep and downward-looking nest cavities high in mature trees, for protecting its eggs and nestlings 

from birds of prey and arboreal mammals. Its long sticky, hook-like tongue is used for catching insects, 

mostly on the ground and less by removing the bark and digging holes in the trunk of a tree. 
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Figure 19. Black woodpecker (Dryocopus martius) habitats. 

 

Local population 

The local population of at least 6 pairs is smaller than the 2% of the national population. The 

conservation status of the local population, which is not isolated within its wider distribution range, is 

considered excellent. Present in forest habitats but absent from high altitude open areas, areas with low 

vegetation and cultivated land (Figure 20). Nest and feed mainly in mature beech, oak, pine or mixed 

forests usually higher than 700 m asl. (Figure 21). Forest clearings, where black woodpeckers feed on 

ant colonies, are important foraging habitats. 

  

Figure 20. Black woodpecker (Dryocopus martius) 

distribution map. 

Figure 21. Black woodpecker (Dryocopus martius) habitat 

suitability map. 

 

Pressures and threats 

The main pressures and threats for the species in the study area include forest fragmentation or 

destruction due to clear-cutting, the selective logging of mature trees, the cutting of standing or felled 
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dead trees and the increasing frequency and intensity of forest fires. Forest encroaching might reduce 

the availability of clearings, which are important foraging grounds for black woodpeckers. 

 

Conservation status 

Protected under the 2009/147/EU Directive (Annex I) and the Bern Convention (Appendix II). Listed 

as Least Concern in Greece and in Europe, by the Greek Red Data Book and the IUCN 

correspondingly. Not included in a SPEC category (European species of conservation concern) by 

BirdLife International.  
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European honey buzzard Pernis apivorus 

Flying insect trap 

 

Description 

Medium-sized raptor; resembles common buzzard (Buteo buteo) in shape. The small grey head stands 

on a long thin neck, stretched to look like a wedge in flight. Upperparts usually darker than underparts. 

Divers plumage colorations, dark, reddish, also lighter. ñHoneyò in the common name and ñapivorusò 

(latin for bee-eating) in the scientific are a direct reference to the birdôs staples, bees and wasps. Special 

morphological adaptations allow for successful insect-hunting. Thick scales cover the long yellow legs 

for protecting from insect bites. The slightly curved, nearly straight talons ease walking on the ground, 

digging nests and catching insects. 

  

Figure 22. European honey buzzard (Pernis apivorus). 

 

Biology and ecology 

Arrive to nest at Paggaio late in spring when insect larvae abound. Depart for the long journey back to 

central and southern African wintering grounds in autumn. Use tree branches and leaves to make nests 

high in trees. Usually in open deciduous, coniferous or mixed deciduous-coniferous forests, with large 

clearings. Staple foods are eggs, larvae, pupae, imagoes, whole nests of social insects such as bees and 

wasps. During staple shortage will  take other insects but also amphibians, small reptiles, small rodents 

and eggs and nestlings of other bird species. Seek prey in flight or scanning the surroundings from a 

tree branch. When bees or wasps are detected, they are followed to the nest; upon arrival, European 

honey buzzards dig them with their specialized talons and consume their rich contents.  
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Figure 23. European honey buzzard (Pernis apivorus) habitats. 

 

Local population 

The local population is smaller than the 2% of the national population. The conservation status of the 

local population, which is not isolated within its wider distribution range, is considered excellent. 

European honey buzzards are distributed in all local habitats, using them to feed, breed, or connect 

breeding and feeding grounds (Figure 24). The estimated 5 local pairs nest in broadleaved stands with 

mature trees. Mostly found in broadleaved, coniferous or mixed forests adjacent to open areas 

(pastures, large clearings), forming long edge habitats (Figure 25). 

  

Figure 24. European honey buzzard (Pernis apivorus) 

distribution map. 

Figure 25. European honey buzzard (Pernis apivorus) 

habitat suitability map. 

 

Pressures and threats 

Major pressures and threats are forest fires and the cutting of mature trees that reduce the availability 

of suitable nesting sites. Logging activities might also disrupt breeding. Forest encroaching might 
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reduce the availability foraging grounds. The use of insecticide in agriculture might limit  food 

availability. 

 

Conservation status 

Protected under the 2009/147/EU Directive (Annex I) and the Bern (Appendix I) and Bonn 

Conventions (Appendix II). Listed as Least Concern in Greece and in Europe, by the Greek Red Data 

Book and the IUCN correspondingly. Not included in a SPEC category (European species of 

conservation concern) by BirdLife International. Protected under the CITES Convention (Appendix 

II ). 
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Yellow-bellied toad Bombina variegata 

Yellow code: Danger! 

 

Description 

One of the two Bombina toads found in Greece. Small-sized, with usually dark brown or greyish 

upperparts covered with numerous warts with hardened black tips. Yellow to light orange underparts, 

with scattered grey, bluish or black irregular spots. Yellow-bellied toads have toxic substances in their 

skin. Belly coloration functions as an aposematic signal against predators. When threatened, the 

individual positions the front feet in front of the eyes while the hind legs are raised, revealing the bright 

colors of the belly (unken reflex), to warn that it is unpalatable, harmful, or potentially dangerous and 

should be avoided. Male yellow-bellied toads produce calls while inhaling, a trait unique among 

anurans. 

  

Figure 26. Yellow-bellied toad (Bombina variegata). 

 

Biology and ecology 

More terrestrial than frogs. Prefer deciduous and conifer forests, meadows and forest clearings in 

medium to high altitudes, preferring temporary, sunny and disturbed spots. Breed in a variety of 

waterbodies, such as lakes, oxbows, swamps, streams, springs, cattle troughs. Live in groups and 

females lay several clutches spring and summer. Winter in ground cavities, under stones or felled tree 

trunks, mainly in higher altitudes. Adults feed mainly on terrestrial invertebrates but also on aqyatic 

arthropods. Tadpoles are herbivorous. 
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Figure 27. Yellow-bellied toad (Bombina variegata) habitats. 

 

Local population 

The local population is smaller than the 2% of the national population. The conservation status of the 

local population, which is not isolated within its wider distribution range, is considered excellent. Can 

survive in a variety of aquatic habitats and their surroundings (Figure 28). These habitats include slow-

running streams and small water collections both artificial (e.g., cattle troughs, rainwater tanks) and 

natural (e.g., oxbows, potholes). More abundant in sunny temporary water collections in or near 

forests. In the lower altitudes of Paggaio, although higher than 300 m asl., they are mostly found in 

deciduous forests. In higher altitudes they thrive in open habitats (Figure 29). 

  

Figure 28. Yellow-bellied toad (Bombina variegata) 

distribution map. 

Figure 29. Yellow-bellied toad (Bombina variegata) 

habitat suitability map. 
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Pressures and threats 

Important pressures and threats have not been identified for yellow-bellied toads, both locally and on 

a global scale. Habitat loss, road construction and the pollution of aquatic habitats represent potential 

threats for the species at Paggaio. 

 

Conservation status 

Protected under the 92/43/EEC Directive (Annexes II and IV) and the Bern Convention (Appendix 

II). Listed as Least Concern in Greece and in Europe, by the Greek Red Data Book and the IUCN 

correspondingly.  
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Greek tortoise Testudo graeca 

Perpetual camper 

 

Description 

Medium-sized terrestrial reptile. Symbol of endurance and dependability due to the hard and domed 

keratin carapace (top of the shell). Head, legs and tail quickly recess into the shell when threatened. 

Easy to see, distinguished by the single scute over the tail and the spurs on the thighs. Cannot chew, 

but swallow food, due to a lack of teeth. Males smaller than females, with longer tail and concave areas 

in the plastron (bottom of the shell) to ease mating. The tortoise and the hare Aesopôs fable teaches 

that while talent is desirable, perseverance and focus on our goals will eventually allow for their 

fulfillment. Long-lived, lifespan greater than 50 years. Centenarian individuals are also known. 

  

Figure 30. Greek tortoise (Testudo graeca). 

 

Biology and ecology 

Live in all Paggaio altitudes in a variety of natural habitats such as maquis, oak forests, mixed 

deciduous-coniferous forests, meadows but also in extensive agricultural land. Most common in the 

higher altitude forests than the Hermann's tortoise that also occurs in the area. During mating, the male 

mounts and gets attached to the female using its concave plastron, with the couple engaging in 

synchronized swaying. The female lays a number of clutches digging holes in the soil with her large 

and tough nails. Hibernate to avoid the low temperatures of winter. Mainly feed on vegetable material, 

but will  occasionally take invertebrates such as land snails and worms. 
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Figure 31. Greek tortoise (Testudo graeca) habitats. 

 

Local population 

The local population is smaller than the 2% of the national population. The conservation status of the 

local population, which is not isolated within its wider distribution range, is considered excellent. Use 

many habitats at Paggaio, such as forests, forest clearings, meadows, pastures not higher than 1300 m 

asl., avoiding rocky areas (Figure 32). Prefer south slopes from 800 m and lower, with sparse low 

vegetation and thin oak forests, usually with a shrubby and herbaceous understory and clearings, and 

agricultural land rich in hedgerows (Figure 33). 

  

Figure 32. Greek tortoise (Testudo graeca) distribution 

map. 

Figure 33. Greek tortoise (Testudo graeca) habitat 

suitability map. 

 

Pressures and threats 

Major pressures and threats for the species at Paggaio include illegal collection from the wild, intensive 

agriculture and increased use of fertilizers, pesticides and insecticides, habitat fragmentation through 
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road construction, collisions with vehicles and forest fires. Forest encroaching might reduce the 

availability of suitable habitats for Greek tortoises. 

 

Conservation status 

Protected under the 92/43/EEC Directive (Annexes II and IV) and the Bern Convention (Appendix II). 

Listed as Least Concern in Greece by the Greek Red Data Book and as Vulnerable in Europe by the 

IUCN. Protected under the CITES Convention (Appendix II ). 
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Hermann's tortoise Testudo hermanni 

Perpetual camper 

 

Description 

Medium-sized terrestrial reptile. Symbol of endurance and dependability due to the hard and domed 

keratin carapace (top of the shell). Head, legs and tail quickly recess into the shell when threatened. 

Easy to see, distinguished by the two scutes over the tail and the long, horny, lengthwise split nail on 

the tail-tip. Cannot chew, but swallow food, due to a lack of teeth. Males smaller than females, with 

longer tail and concave areas in the plastron (bottom of the shell) to ease mating. The tortoise and the 

hare Aesopôs fable teaches that while talent is desirable, perseverance and focus on our goals will 

eventually allow for their fulfillment. Individuals of an age of about 30 years have been found in the 

wild, although it is believed they can live for much longer.  

  

Figure 34. Hermann's tortoise (Testudo hermanni). 

 

Biology and ecology 

Live in all Paggaio altitudes in a variety of natural habitats such as maquis, oak forests, mixed 

deciduous-coniferous forests, meadows but also in extensive agricultural land. Most common in the 

lower altitude areas with agricultural land and low natural vegetation than the Greek tortoise that also 

occurs in the area. During mating, the male mounts and gets attached to the female using its concave 

plastron, with the couple engaging in synchronized swaying. The female lays a number of clutches 

digging holes in the soil with her large and tough nails. Hibernate to avoid the low temperatures of 

winter. Mainly feed on vegetable material, but will  occasionally take invertebrates such as land snails 

and worms. 
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Figure 35. Hermann's tortoise (Testudo hermanni) habitats. 

 

Local population 

The local population is smaller than the 2% of the national population. The conservation status of the 

local population, which is not isolated within its wider distribution range, is considered excellent. Use 

many habitats at Paggaio, such as forests, forest clearings, meadows, pastures not higher than 1300 m 

asl., avoiding rocky areas (Figure 36). Mostly seen in altitudes lower than 500 m asl. Prefer south 

slopes and sunny areas with sparse evergreen shrubs and trees with rocky ground and herbaceous 

vegetation, forest clearings, open areas and agricultural land rich in hedgerows (Figure 37). 

  

Figure 36. Hermann's tortoise (Testudo hermanni) 

distribution map. 

Figure 37. Hermann's tortoise (Testudo hermanni) 

habitat suitability map. 

 

Pressures and threats 

Habitat loss due to forest encroaching or human activities is one of the major pressures and threats for 

the species at Paggaio. Forest fires also represent an important threat, both directly by killing up to 
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85% of the population and indirectly by reducing habitat availability. Illegal collection from the wild 

is another important threat for Hermannôs tortoise. 

 

Conservation status 

Protected under the 92/43/EEC Directive (Annexes II and IV) and the Bern Convention (Appendix II). 

Listed as Vulnerable in Greece by the Greek Red Data Book and as Near Threatened in Europe by the 

IUCN. Protected under the CITES Convention (Appendix II ). 
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Calcareous rocky slopes with chasmophytic vegetation (8210) 

Life on the rocks... 

 

Description 

A vegetation unit with special biological and geographical characteristics grows on the fissures and 

crevices of the steep limestone cliffs of Paggaio This habitat type is not typical of limestone mountain 

tops. It is found on steep cliffs with a slope of 65-100% from sea level to about 2500 m asl. in Greece 

and elsewhere. A large variety of endemic or rare plants grow in this habitat, distributed from 

Mediterranean areas to far North countries. 

 

 

 

Figure 38. Calcareous rocky slopes with chasmophytic vegetation (8210). 

 

Ecological conditions 

Steep limestone cliffs are hostile environments for most plants. Drought, extreme temperatures, 

mechanical damage caused by wind, snow or frost, solar radiation, lack of nutrients, poor or no soil 

are among the factors that do not allow for the normal function of the physiological mechanisms of 

plants. A group of plants developed evolutionary adapted mechanisms to enable them withstand the 

adverse conditions that prevail in this habitat. These plants that can survive and grow in the hostile 

conditions of the cliff fissures and crevices due to their evolutionary adaptations are collectively called 
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chasmophytes (i.e., plants of the chasm). They can grow and complete their life cycle even on very 

poor soil layers. 

 

Local distribution  

The officially mapped 8210 habitat type is found in the upper altitudinal zone, in altitudes 1750-1850 

m asl., in the east and northeast slopes of Paggaio (SW of Nikisiani), totaling 8,465 ha. However, it is 

also found in other sites within the area that are difficult  to show on a map due to their perpendicular 

arrangement (Figure 39). 

 

Figure 39. Calcareous rocky slopes with chasmophytic vegetation (8210). Distribution map. 

 

Pressures and threats 

Major pressures for the habitat are construction activities such as road construction, wind parks, gravel 

and marble quarries. Although the possibility of mining in the high altitudes of the area where the 

habitat exists are very low, the construction of wind parks with their associated road network cannot 

be totally excluded. 

 

Conservation status 

Listed in the 92/43/EEC Directive (Annex Ƚ). Important habitat for endangered plant species of 

Greece. 


