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Cover photo: A family of Northern wheatear, a common and widespread species on Lemnos Island 

(27/5/2018, © Lefteris Kakalis).
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1. INTRODUCTION 
 
Lemnos is the sixth largest island in the Aegean archipelago (eighth largest among 
Greek islands) and is characterized by mild geomorphology, high habitat diversity and 
long coastline. Agro-ecosystems along with wetlands are the main ecosystems on the 
island, hosting a large number of organisms. The basic use of land remains agriculture 
and livestock farming, while the tourism sector has been developing in recent years. 
 
The avifauna of Lemnos Island is high, with 222 bird species recorded so far (Kakalis, 
personal data). Considering the high geographic isolation of the island and the lack of 
large mountainous volumes (the highest peak on the island is only 430 meters above 
sea level) as factors limiting the abundance of species, we could characterize the 
existence of so many species as particularly important. A significant percentage of bird 
species is directly or indirectly related to the agro-ecosystems of the island. Cereal 
crops (wheat, barley, oats etc.), vineyards, as well as intense variations of these crops 
with meadows, phrygana or wetland areas create a strong mosaic of micro-
environments in which a high bird diversity is recorded. 
 
Within the Terra Lemnia project, we have focused on recording the diversity of 
avifauna in a wide range of agro-ecosystems which are present on the island. Our aim 
was to record avifauna in as many agro-ecosystems, such as cereal crops, vineyards, 
meadows, phrygana and combinations of the above. A specific objective of our work 
was to design sampling in such a way as to draw conclusions linking either the bio-
community of birds as a whole or individual species with specific farming practices. 
 

 

Photo 1. Stone curlews are abundant on Lemnos agro-ecosystems (21/4/2018, © Lefteris Kakalis) 
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2. METHODOLOGY 
 
In spring 2018, two (2) trips were made to the island of Lemnos. The first took place 
in April, from 14 to 22/4 (8 days) and the second in late May / early June, from 26/5 
to 6/6 (10 days). On the first trip, we focused on recording both migratory and 
breeding species (sedentary species or early migratory breeders), while in the second 
trip we gave attention on recording breeding species, especially the late migrants. The 
selection of these periods was based on conducting our counts in time periods with 
the highest bird activity. Mid-April is a period at the peak of spring migration with 
many raptors, waterbirds and passerines passing through the Aegean on their 
journeys from Africa to Europe. Additionally, in this time a considerable number of 
sedentary species and early migrants are starting their breeding attempts. In the end 
of May the bulk of sedentary species have already finished their first brood while 
migrants are still breeding, especially the species arriving at the first half of May. 
 

 

Photo 2. Hooded crow is the commonest passerine on Lemnos agro-ecosystems 
(21/4/2018, © Lefteris Kakalis) 

 
 

2.1. Sampling design 
 
Sampling was designed to be compatible with the sampling methods of the other 
workgroups of the Biodiversity Core Group. The sampling points were selected within 
the study areas of the project based on the 25 Sampling Areas (SAs) indicated by the 
coordinating team. In total, 46 sampling plots for avifauna recording were selected in 
the 25 SAs of the project. Three (3) sampling plots were selected on the large sized 
SAs, whereas a single (1) plot was selected in the small sized SAs. 
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Each sampling plot was categorized in four broad categories based on the structural 
features of the agro-ecosystem within a circular area (radius of approximately 200m) 
from the center of the plot. The following four categories were used: 
 
Mixed cult (10 plots): Rather complex agricultural landscape with high coverage of 
trees and shrubs, densely vegetated field edges or Arundo donax edge lines or recently 
abandoned fields. Presence of small parts of ploughed fields or bare ground or 
vineyards. Grazing seems to be non-intensive. 
 
Mixed cult_2 (4 plots): Scattered large trees and tree line along small streams, parts 
of land with bushes, cultivated or mixed landscape with meadows or phrygana, grazing 
by sheep not intensively. 
 
Dry rang (9 plots): Open landscape mainly rangeland (dominated by phrygana) or 
mixed with cereal cultivations (in small percentage), lack of bushes or trees (few 
scattered trees may be present), large part of bare ground or rocky areas, dry and 
shallow soil, intensively grazed by sheep and/or goats. 
 
Open cult (23 plots): Open cultivated landscape or meadows, densely vegetated crops 
(winter cereal cultivations), open areas with or without scattered trees, more 
productive and deep soil, low or moderate grazing mostly seasonal. 
 
 

2.2. Bird Counts 
 
Point counts were made in each sampling plot in April and May. Recordings took place 
in the early morning (from sunrise to 3.5 hours) and in the last afternoon hours (near 
dusk) where bird activity is particularly intense. To avoid bias between counts, no 
recordings were made on days with unsuitable weather conditions (days with rain or 
strong winds). In addition, to avoid double counting between sampling plots, the 
minimum distance between the sampling plots was set at 400 meters. 
 
The duration of each point count was set at five (5) minutes while the recorder kept 
silent for one (1) minute before the start of the recording. All bird species observed 
either visually or acoustically were recorded while each bird observation was classified 
into three different spatial zones depending on the bird's distance from the observer 
(<25m, 25 to 100m, >100m). Observations of flying birds were coded as fly overs. To 
avoid bias between different bird recorders all counts were conducted by the same 
person. 
 
After the end of systematic counts (point counts), we conducted random counts on 
areas or habitats with low coverage from the systematic counts. The purpose of these 
records was to complete the bird species list for most of the island's habitats. 
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Photo 3. Abandoned fields on the north east part of the island (21/4/2018, © Lefteris Kakalis) 

 
 

2.3. Data analysis 
 
Focusing on bird species of agro-ecosystems, it was necessary to discard migratory 
species for further analysis (waterbirds, e.g. Ruff, Wood sandpiper) or species 
breeding in colonies far from agricultural fields and meadows (e.g. Yellow legged gull, 
Eleonora's falcon) or within settlements (e.g. Common swift, Barn Swallow, Lesser 
kestrel), as well as species for which the counting methodology was not appropriate 
(e.g. raptors that use large territories, such as Common buzzard). Therefore, 24 of 
breeding species recorded on point counts were used for the bird community analysis 
(Non-Metric Multidimensional Scaling). 
 

To estimate the species diversity along the agro-ecosystems, the species richness, the 
Shannon’s and the Simpson’s diversity indexes (Oksanen et al., 2018) were calculated 
for each plot and each habitat category. Bird community structure was investigated, 
using the species abundance data (transformed by the square root), by implementing 
Non-Metric Multidimensional Scaling (‘metaMDS’ function in R-package ‘vegan’, 
Oksanen et al., 2018), using Bray-Curtis dissimilarity matrix (Legendre & Legendre, 
1998). Very rare species, occurring in less than 5% of the sampling plots, were 
excluded from the analysis, as they provide very limited information about the overall 
bird community. 
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3. RESULTS  
 
Overall, 129 different bird species were recorded in the total sampling (systematic + 
random records) for both periods. The complete list of species is given in the appendix. 
Τhe most remarkable observations was the recording for the first time on the island 
of five species, the Black Stork, the Rose Starling, the Rock Thrush, the Osprey and the 
Common Pheasant (recently introduced). 
 
Seventy-one (71) different bird species were observed in point counts and involved 
4052 individuals. The ten (10) most common species present on the Sampling Areas 
according to systematic recordings were in sequence: Hooded crow, present on 25 
areas, Crested lark (23 areas), Nightingale (19 areas), Northern wheatear (19 areas), 
Yellow legged gull (18 areas), Corn bunting (16 areas), Goldfinch (15 areas), Jackdaw 
(15 areas), Olivaceous warbler (15 areas) and House sparrow (15 areas). 
 
The ten (10) most abundant species (data pulled for the two counting periods) were 
in sequence: Hooded crow (617 individuals), Ruff (600 ind), Spanish sparrow (478 ind), 
Jackdaw (301 ind), House sparrow (236 ind), Crested lark (172 ind), Wood Sandpiper 
(150 ind), Yellow legged gull (147 ind), Nightingale (146 ind) and Northern wheatear 
(120 ind). 
 

 

Photo 4. Crested lark is a widespread and abundant breeding species on the island 
(27/5/2018, © Lefteris Kakalis) 
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Twenty-four (24) species groups have been recorded in the 25 SAs, as shown in Table 
1 below. The most common species among them, were the Hooded crow, Crested 
lark, Nightingale and Common Wheatear. A group of 13 species were recorded to have 
regular presence in the sample (present in approximately half of the SAs). These 
species have different ecological requirements and are probably dependent on 
specific ecological parameters within the agro-ecosystems. 
 

Table 1. Territorial breeding species on Lemnos agro-ecosystems selected for the analysis. 
Individual counts and presence in the 25 Sampling Areas. 

Species (scientific name) Number of SAs 
where species is 

present 

Num of 
individuals 

Corvus corone 25 617 

Galerida cristata 23 172 

Luscinia megarhynchos 19 146 

Oenanthe oenanthe 19 120 

Emberiza calandra 16 107 

Carduelis carduelis 15 100 

Corvus monedula 15 301 

Iduna pallida 15 93 

Passer domesticus 15 236 

Lanius senator 14 38 

Parus major 13 45 

Emberiza melanocephala 12 35 

Passer hispaniolensis 12 478 

Alectoris chukar 10 20 

Streptopelia decaocto 8 36 

Burhinus oedicnemus 7 10 

Carduelis cannabina 7 17 

Upupa epops 5 8 

Oenanthe hispanica 4 9 

Sylvia melanocephala 4 19 

Emberiza cirlus 3 11 

Carduelis chloris 2 3 

Cyanistes caeruleus 2 2 

Anthus campestris 1 1 
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Differences between Sampling Areas were significant in terms of the species richness 
per area. This suggests differences in bird community that may be related to specific 
farming practices or cultivations. The sampling areas with the highest occurrence of 
species were SA25, SA02, SA01, SA15, SA16 and SA08, while the lowest ones were 
SA07, SA11, SA23. 
 

Table 2. Species richness (total, in April and in May) of the Sampling Areas. 
Data is arranged according to the total species richness, from highest to lowest. 

Sampling 
Area 

Num of 
plots 

Num of 
species 

Num of 
species in 

April 

Num of 
species in 

May 

SA25 1 30 24 13 

SA02 3 29 24 17 

SA01 3 28 25 13 

SA15 3 25 19 15 

SA16 3 24 15 16 

SA08 3 23 17 17 

SA04 3 20 16 15 

SA09 3 20 10 16 

SA19 2 20 15 12 

SA06 3 18 12 11 

SA18 1 18 12 14 

SA10 3 16 10 9 

SA12 2 15 10 10 

SA13 1 15 6 12 

SA05 1 14 10 10 

SA17 2 14 9 9 

SA03 1 12 8 10 

SA21 1 12 9 8 

SA20 1 11 8 6 

SA14 1 10 9 5 

SA22 1 10 8 6 

SA24 1 10 7 8 

SA07 1 9 8 4 

SA11 1 5 3 4 

SA23 1 4 3 4 

Totals 46 71 63 45 
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On the sampling plot level, the highest species diversity (according to Shannon’s 
diversity index) was found on BL3_08, BL3_05, BL2_03 and BL3_07 respectively. From 
the other hand, the lowest diversity was recorded on BL1_09, BL2_04, BL6_01, BL1_07 
and BL6_02 respectively (Figure 1). 
     

 
Figure 1. Diverging Bars plot presenting Normalized Shannon’s diversity index per sampling plot. 

Plots with higher diversity shown in green and those with lower diversity in red color. 

 

Additionally to Shannon’s index, the results of Simpson diversity index were similar; 
the plots with the highest species diversity were found to be BL3_08, BL3_07, BL3_05, 
BL2_03 and BL2_05. The plots with the lowest diversity were BL1_09, BL2_04, BL1_07, 
BL6_01, and BL3_09, respectively (see Figure 3 in Appendix). If we consider the results 
from both diversity indexes, sampling plots within complex agricultural landscape 
(mixed cultivations with meadows and/or phrygana), with high coverage of trees 
and/or shrubs, with presence of ploughed fields or bare ground or vineyards were 
found to have the highest species diversity. On the contrary, areas with monotonic 
large cereal cultivations or rangelands with extensive phryganic vegetation with only 
few scattered trees or bushes were those areas with the lowest species diversity. For 
more information on the Sampling Areas, the plots and the general species database 
please visit the following link: 
https://drive.google.com/open?id=1fTGglfaJkJ8AaMuWen_4-
pXYBzL9HvUS&usp=sharing  
 

https://drive.google.com/open?id=1fTGglfaJkJ8AaMuWen_4-pXYBzL9HvUS&usp=sharing
https://drive.google.com/open?id=1fTGglfaJkJ8AaMuWen_4-pXYBzL9HvUS&usp=sharing
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Photo 5. Complex agricultural landscapes hold the highest species diversity on Lemnos agro-
ecosystems (Sampling plot: BL3_05, © Lefteris Kakalis) 

 

 

Photo 6. Monotonic agricultural landscapes have the lowest species diversity on Lemnos agro-
ecosystems (Sampling plot: BL1_09, © Lefteris Kakalis) 
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Non-Metric Multidimensional Scaling (NMDS) revealed few species that appeared to 
be generalists (i.e. aggregated to the center of the scaled NMDS plot, see Figure 2). 
Those species are the Black-headed bunting (EMBMEL), the Hooded crow (CORCOR), 
the Stone curlew (BUROED) and the House sparrow (PASDOM). 
 
A large group of species (9 species), e.g. Cirl bunting (EMBCIR), Great tit (PARMAJ), 
Olivaceous Warbler (HIPPAL), which are aggregated on the low left corner of the two-
dimensional space below, are species well situated to complex agricultural landscape 
with presence of shrubs, trees or small woodlots mixed with open cereal cultivations 
or meadows. Two (2) more species, the Woodchat shrike (LANSEN) and the 
Whitethroat (SYLCOM) may be added to the previous group as they prefer open 
agricultural habitats with bushes and trees. 
 
Another group, aggregated on the upper part of the two-dimensional space, consists 
of four (4) species, the Spanish sparrow (PASHIS), the Jackdaw (CORMON), the Chukar 
(ALECHU) and the Corn bunting (MILCAL). Those species are mostly found on open 
agricultural areas with few scattered trees or bushes. 
 
A fifth group consists of three (3) species, the Linnet (CARCAN), the Northern wheatear 
(OENOEN) and the Black-eared wheatear (OENHIS), which are well situated to the arid 
and rocky rangelands of the island. 
 
Finally, the Raven (CORCOX) and the Crested lark (GALCRI) are species that can be 
found generally on the open habitats of the island (either rangelands or cultivations). 

 
Figure 2. Non-Metric Multidimensional Scaling (NMDS) plot, presenting bird community structure of 

Lemnos agro-ecosystems. Plots from different habitat categories are presented by different color. 
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4. DISCUSSION 
 
The bird community of agro-ecosystems of Lemnos Island is composed by typical 
species of the Mediterranean agro-ecosystems and by species that inhabit dry or arid 
phryganic ecosystems. The total species richness during fieldwork was exceptionally 
high (129 different species observed and 71 on point counts). However the bird 
community of breeders was relatively low comparing with the communities of the 
adjacent areas, e.g. the bird community of the agro-ecosystems on Lesbos island or 
on the mainland Greece. The factors forming the breeding bird community of Lemnos 
agro-ecosystems can be briefly summarized on: 

• The high level of the geographical isolation of Lemnos Island in the North 
Aegean sea. Some birds are absent from Lemnos because of their limited 
dispersal abilities to cross the large sea areas between Lemnos and the 
mainland. 

• Due to geographical isolation, Lemnos is lacking large mammalian predators 
(e.g. foxes and martens) that feed on birds. Therefore, some of the breeders 
(bird species) on Lemnos sustain large populations and occupy secondary 
habitats. A characteristic example can be the Stone curlew, a species with a 
large population on the island which can be found breeding in a variety of 
habitats, from arid rangelands to pure agricultural crops. 

• Due to the small size of fields, the landscape of the agro-ecosystems of the 
island is characterized by a mosaic of small crops, meadows and phryganic 
areas, which increases the bird habitat diversity. 

• The existence of a traditional agropastoral model of agricultural management 
operating in the island. Grazing (permanent or seasonal) is common practice 
on agricultural crops often mixed with meadows and/or phryganic areas. 
Depending on grazing intensity some birds species may be favoured, such as 
the Northern wheatear, the Black-eared wheatear or the Linnet, while others 
may be negatively affected (e.g the Woodchat shrike). 

• The large rabbit population on Lemnos, which is affecting the composition of 
natural plants, is damaging periodically large areas of cereal crops and is 
forming open areas in the agricultural landscape depending on the size of 
each rabbit colony. Bird species well situated on arid and open landscapes are 
positively affected by the rabbit, while other species, preferring densely 
vegetated fields, are negatively affected. 

 
Taking into account the fact that agro-ecosystems are particularly changeable (with 
regard to the composition or type of crops, to the farming practices across space and 
time and to the structure of natural vegetation surrounding the fields), bird 
communities have to develop specific adaptations to those changing ecosystems. 
Considering all the above mentioned factors, the bird community breeding on Lemnos 
Island has some specific characteristics. 
 
The results of the Non-Metric Multidimensional Scaling (NMDS) revealed that the 
species composition of the breeding birds on Lemnos is formed by species that are 
affected by the structural characteristics of the agro-ecosystem. As an example, the 
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existence of natural vegetation or scattered trees and shrubs or woodlots on the field 
edges is favouring a large group of passerines (almost half of the species that were 
analysed, see Data analysis and NMDS plot). 
 
The selection of bio-indicators for use in a complex system like the agro-pastoral 
ecosystem of Lemnos, can be rather challenging, because of the numerous factors 
affecting birds apart from the farming practices, or due to the difficulty to measure or 
estimate some of these factors (e.g. the impact of rabbit populations on the landscape 
and consequently to bird populations and community). Therefore, the following 
proposed bio-indicators are based on the dissimilarities between the species used in 
the NMDS analysis and should be considered cautiously. 
 
If we had to choose specific species as bio-indicators instead of using the whole 
breeding community of passerines as an indicator, the following species are proposed: 

• The Chukar on the open agricultural landscape (open cereal cultivations). 

• The Woodchat shrike on the complex landscapes with high level of natural 
vegetation (trees, bushes, woodlots, etc.). 

• The Northern wheatear on the arid and/or rocky rangelands. 

• The Stone curlew on the whole agricultural landscape. 
 
Additionally, two more species, not exhaustively studied in this work, should be used 
as bio-indicators of the agropastoral ecosystems of Lemnos; the Lesser kestrel and the 
Ruddy shelduck. The first species is holding a viable population on Lemnos island (the 
only one on the Aegean archipelago) and is affected by various farming practices such 
as the intensity of insectisides used, the set aside practices on cereal crops, practices 
that retain the natural vegetation on field margins or the intensity of grazing on 
natural grasslands. The second one is mostly dependent to the meadows management 
and the grazing system on the Chortalolimni lake and few more wetlands on the island. 
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APPENDIX 
 

Table 3. List of bird species observed during the field trips on Lemnos Island in spring 2018 

Α/Α English name Scientific name Greek name 

1 Chukar Alectoris chukar Νησιώτικη Πέρδικα                 

2 Quail Coturnix coturnix (Κοινό) Ορτύκι                       

3 Common Pheasant Phasianus colchicus Κολχυκός Φασιανός 

4 Ruddy shelduck Tadorna ferruginea Καστανόπαπια 

5 Common Shelduck Tadorna tadorna Βαρβάρα                   

6 Mallard Anas platyrhynchos Πρασινοκέφαλη Πάπια          

7 Shoveler Anas clypeata (Ευρασιατική) Χουλιαρόπαπια 

8 Pintail Anas acuta Ψαλίδα (του Βορά)                  

9 Garganey Anas querquedula (Ευρωπαϊκή) Σαρσέλα                      

10 Teal Anas crecca (Ευρωπαϊκό) Κιρκίρι                      

11 Scopoli's shearwater Calonectris diomedea Αρτέμης                      

12 Yelkouan’s shearwater Puffinus yelkouan Μύχος (της Μεσογείου)                      

13 Little grebe Tachybaptus ruficollis (Κοκκινόλαιμο) Νανοβουτηχτάρι 

14 Greater flamingo Phoenicopterus roseus (Ευρωπαϊκό) Φοινικόπτερο    

15 Black stork Ciconia nigra Μαύρος Πελαργός 

16 Glossy ibis Plegadis falcinellus Χαλκόκοτα 

17 Bittern Botaurus stellaris (Ευρασιατικός) Ήταυρος       

18 Night heron Nycticorax nycticorax (Κοινός) Νυχτοκόρακας               

19 Squacco heron Ardeola ralloides (Ξανθός) Κρυπτοτσικνιάς               

20 Grey heron Ardea cinerea Σταχτοτσικνιάς               

21 Purple heron Ardea purpurea Πορφυροτσικνιάς              

22 Little heron Egretta garzetta (Κοινός) Λευκοτσικνιάς                

23 Cormorant Phalacrocorax carbo (Ευρωπαϊκός) Κορμοράνος   

24 Shag Phalacrocorax aristotelis (Ευρωπαϊκός) Θαλασσοκόρακας 

25 Lesser kestrel Falco naumanni Lesser Kestrel 

26 Kestrel Falco tinnunculus Βραχοκιρκίνεζο               

27 Red-footed falcon Falco vespertinus (Ευρωπαϊκό) Μαυροκιρκίνεζο 

28 Eleonora's falcon Falco eleonorae Μαυροπετρίτης 

29 Hobby Falco subbuteo Δεντρογέρακο                 

30 Peregrine Falco peregrinus Πετρίτης              

31 Osprey Pandion haliaetus Ψαραετός                     

32 Marsh harrier Circus aeruginosus Καλαμόκιρκος 

33 Pallid harrier Circus macrourus Στεπόκιρκος                  

34 Montagu’s harrier Circus pygargus Λιβαδόκιρκος                 

35 Common buzzard Buteo buteo (Κοινή) Γερακίνα                     

36 Moorhen  Gallinula chloropus (Κοινή) Νερόκοτα                    

37 Coot Fulica atra (Κοινή) Φαλαρίδα                    

38 Stone curlew Burhinus oedicnemus Πετροτριλίδα 

39 Oystercatcher Haematopus ostralegus (Ευρωπαϊκός) Στρειδοφάγος  

40 Black-winged stilt Himantopus himantopus Καλαμοκανάς                  
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Α/Α English name Scientific name Greek name 

41 Avoset Recurvirostra avosetta (Ευρωπαϊκή) Αβοκέτα                      

42 Ringed plover Charadrius hiaticula Αμμοσφυριχτής               

43 Little ringed plover Charadrius dubius Ποταμοσφυριχτής             

44 Kentish plover Charadrius alexandrinus Θαλασσοσφυριχτής            

45 Black-tailed godwit Limosa limosa (Ευρωπαϊκή) Λιμόζα                   

46 Eurasian curlew Numenius arquata (Ευρασιατική) Τουρλίδα                    

47 Redshank Tringa totanus Κοκκινοσκέλης               

48 Marsh sandpiper Tringa stagnatilis Βαλτότρυγγας                 

49 Greenshank Tringa nebularia Πρασινοσκέλης                

50 Green sandpiper Tringa ochropus Δασότρυγγας                  

51 Wood sandpiper Tringa glareola Λασπότρυγγας                 

52 Common sandpiper Actitis hypoleucos Ακτίτης                

53 Little stint Calidris minuta (Κοινή) Νανοσκαλίδρα               

54 Dunlin Calidris alpina Λασποσκαλίδρα               

55 Curlew sandpiper Calidris ferruginea Δρεπανοσκαλίδρα              

56 Ruff Philomachus pugnax Μαχητής                

57 Audouin's gull Larus audouinii Αιγαιόγλαρος                 

58 Yellow-legged gull Larus michahellis Ασημόγλαρος 

59 Mediterranean gull Larus melanocephalus Μαυροκέφαλος Γλάρος          

60 Common tern Sterna hirundo Ποταμογλάρονο 

61 Little tern Sterna albifrons Νανογλάρονο 

62 White winded tern Chlidonias leucopterus Αργυρογλάρονο                

63 Rock pigeon  Columba livia Αγριοπερίστερο               

64 Wood pigeon Columba palumbus (Κοινή) Φάσσα                        

65 Turtle dove Streptopelia turtur (Ευρωπαϊκό) Τρυγόνι                      

66 Collared dove Streptopelia decaocto (Ευρασιατική) Δεκαοχτούρα   

67 Common Cuckoo Cuculus canorus (Ευρωπαϊκός) Κούκος                      

68 Barn owl Tyto alba Τυτώ                 

69 Little owl Athene noctua (Ευρωπαϊκή) Κουκουβάγια 

70 Long-eared owl Asio otus Νανόμπουφος                  

71 Common Swift Apus apus (Κοινή) Σταχτάρα                

72 Pallid swift Apus pallidus Ωχροσταχτάρα                 

73 Alpine swift Apus melba Βουνοσταχτάρα 

74 Roller Coracias garrulus Χαλκοκουρούνα 

75 Bee-eater Merops apiaster (Ευρωπαϊκός) Μελισσοφάγος 

76 Hoopoe Upupa epops Τσαλαπετεινός                

77 Wryneck Jynx torquilla Στραβολαίμης                 

78 Red-backed shrike Lanius collurio Αετομάχος 

79 Woodchat Lanius senator Κοκκινοκεφαλάς              

80 Golden oriole Oriolus oriolus (Ευρωπαϊκός) Συκοφάγος 

81 Jackdaw Corvus monedula (Ευρωπαϊκή) Κάργια                        

82 Hooded crow Corvus corone (Σταχτιά) Κουρούνα               

83 Raven Corvus corax (Κοινός) Κόρακας                      
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84 Great tit Parus major Καλόγερος                    

85 Blue tit Parus caeruleus Γαλαζοπαπαδίτσα              

86 Sand martin Riparia riparia Οχθοχελίδονο                

87 Barn shallow Hirundo rustica Σταυλοχελίδονο               

88 Red-rumped shallow Hirundo daurica Μιλτοχελίδονο               

89 House martin Delichon urbicum Λευκοχελίδονο                

90 Short-toed lark Calandrella brachydactyla Μικρογαλιάντρα 

91 Crested lark Galerida cristata Κατσουλιέρης                

92 Sedge warbler Acrocephalus schoenobaenus Σχοινοποταμίδα               

93 Reed warbler Acrocephalus scirpaceus Καλαμοποταμίδα              

94 Marsh warbler Acrocephalus palustris Βαλτοποταμίδα                

95 Great reed warbler Acrocephalus arundinaceus Τσιχλοποταμίδα               

96 Olivaceous warbler Hippolais pallida Ωχροστριτσίδα                

97 Icterine warbler Hippolais icterina Κιτρινοστριτσίδα            

98 Willow warbler Phylloscopus trochilus Θαμνοφυλλοσκόπος            

99 Chiffchaff Phylloscopus collybita Δεντροφυλλοσκόπος            

100 Wood warbler Phylloscopus sibilatrix Δασοφυλλοσκόπος             

101 Blackcap Sylvia atricapilla Μαυροσκούφης                

102 Whitethroat Sylvia communis Θαμνοτσιροβάκος             

103 Lesser whitethroat Sylvia curruca Βουνοτσιροβάκος               

104 Sardinian warbler Sylvia melanocephala Μαυροτσιροβάκος             

105 Subalpine warbler Sylvia cantillans Κοκκινοτσιροβάκος            

106 Rose starling Sturnus roseus Αγιοπούλι                    

107 Common blackbird Turdus merula (Κοινός) Κότσυφας                    

108 Common nightingale Luscinia megarhynchos (Κοινό) Αηδόνι                       

109 Common Redstart Phoenicurus phoenicurus (Κοινός) Φοινίκουρος                  

110 Whinchat Saxicola rubetra Καστανολαίμης                

111 Stonechat Saxicola torquatus (Ευρωπαϊκός) Μαυρολαίμης 

112 Northern wheatear Oenanthe oenanthe Σταχτοπετρόκλης              

113 Black-eared wheatear Oenanthe hispanica Ασπροκωλίνα                    

114 Rock thrush Monticola saxatilis Πυροκότρυφας 

115 Spotted flycatcher Muscicapa striata Σταχτομυγοχάφτης             

116 Pied flycatcher Ficedula hypoleuca Μαυρομυγοχάφτης              

117 Collared flycatcher Ficedula albicollis Κρικομυγοχάφτης            

118 House sparrow Passer domesticus Σπιτοσπουργίτης             

119 Spanish sparrow Passer hispaniolensis Χωραφοσπουργίτης            

120 White wagtail Motacilla alba Λευκοσουσουράδα             

121 Yellow wagtail Motacilla flava Κιτρινοσουσουράδα            

122 Tawny pipit Anthus campestris Ωχροκελάδα 

123 Tree pipit Anthus trivialis Δεντροκελάδα               

124 Greenfinch Carduelis chloris (Ευρωπαϊκός) Φλώρος                       

125 Common goldfinch Carduelis carduelis (Κοινή) Καρδερίνα                    

126 Common linnet Carduelis cannabina (Κοινό) Φανέτο                       
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127 Corn bunting Miliaria calandra Τσιφτάς               

128 Cirl bunting Emberiza cirlus Σιρλοτσίχλονο               

129 Black-headed bunting Emberiza melanocephala Αμπελουργός                 

 
 

Table 4. X, Y coordinates of the sampling plots 

Sampling 
Area 

Num of 
plots 

HOS 
point 
code 

X coord Y coord 

SA01 3 

BL3_04 39.96979 25.17728 

BL3_05 39.97395 25.18029 

BL3_06 39.97856 25.18538 

SA02 3 

BL3_07 39.98618 25.18925 

BL3_08 39.99012 25.18911 

BL3_09 39.99418 25.18783 

SA03 1 BL5_09 39.81852 25.15466 

SA04 3 

BL5_02 39.87876 25.14787 

BL5_03 39.86722 25.15497 

BL5_04 39.8609 25.16123 

SA05 1 BL2_09 39.9162 25.28518 

SA06 3 

BL1_07 39.91034 25.3448 

BL1_08 39.91366 25.34511 

BL1_09 39.91496 25.34003 

SA07 1 BL1_04 39.87759 25.32027 

SA08 3 

BL1_01 39.84856 25.33276 

BL1_02 39.85217 25.33328 

BL1_03 39.85236 25.33973 

SA09 3 

BL4_01 39.92337 25.21359 

BL4_02 39.92854 25.21554 

BL4_03 39.92804 25.20643 

SA10 3 

BL6_02 39.95994 25.06308 

BL6_03 39.97004 25.06424 

BL6_04 39.97728 25.06818 

SA11 1 BL6_01 39.9592 25.10846 

SA12 2 
BL4_05 39.88681 25.17221 

BL4_06 39.88001 25.15852 

SA13 1 BL4_04 39.89555 25.19161 

SA14 1 BL5_05 39.86323 25.17936 

SA15 3 

BL3_01 39.9441 25.15897 

BL3_02 39.94601 25.17441 

BL3_03 39.95299 25.17455 

SA16 3 

BL2_02 39.93002 25.31714 

BL2_03 39.93657 25.32087 

BL2_05 39.94219 25.32787 
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Sampling 
Area 

Num of 
plots 

HOS 
point 
code 

X coord Y coord 

SA17 2 
BL5_06 39.84476 25.17371 

BL5_07 39.84117 25.18365 

SA18 1 BL2_01 39.92075 25.30619 

SA19 2 
BL2_07 39.9424 25.31332 

BL2_08 39.93561 25.29952 

SA20 1 BL5_01 39.87535 25.13931 

SA21 1 BL5_08 39.83565 25.19218 

SA22 1 BL2_06 39.95989 25.31964 

SA23 1 BL2_04 39.93481 25.3334 

SA24 1 BL1_05 39.88821 25.35199 

SA25 1 BL1_06 39.90192 25.34215 

 

 

 

Figure 3. Diverging Bars plot presenting Normalized Simpson’s diversity index per sampling plot. 
Plots with higher diversity shown in green and those with lower diversity in red color. 
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